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Quantum Gravity and the Bootstrap
Interested in understanding the landscape of consistent theories of 
quantum gravity.



Quantum Gravity and the Bootstrap

A theory of quantum gravity 
in AdS is consistent

The dual CFT satisfies 
bootstrap constraints.,
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Interested in understanding the landscape of consistent theories of 
quantum gravity.



Quantum Gravity and the Bootstrap

A theory of quantum gravity 
in AdS is consistent

The dual CFT satisfies 
bootstrap constraints.,
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Probe the boundary of the landscape using the bootstrap.

Interested in understanding the landscape of consistent theories of 
quantum gravity.



Quantum Gravity and the Bootstrap

A theory of quantum gravity 
in AdS is consistent

The dual CFT satisfies 
bootstrap constraints.,
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Probe the boundary of the landscape using the bootstrap.

General expectation: UV consistency requires other states besides gravitons in 
the spectrum (black holes, KK modes, string modes). 

Interested in understanding the landscape of consistent theories of 
quantum gravity.



Quantum Gravity and the Bootstrap

A theory of quantum gravity 
in AdS is consistent

The dual CFT satisfies 
bootstrap constraints.,
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Probe the boundary of the landscape using the bootstrap.

General expectation: UV consistency requires other states besides gravitons in 
the spectrum (black holes, KK modes, string modes). 

Concrete goal for today:

Look for an upper bound on the mass of the lightest non-graviton state.

Interested in understanding the landscape of consistent theories of 
quantum gravity.



Quantum Gravity and the Bootstrap

A theory of quantum gravity 
in AdS is consistent

The dual CFT satisfies 
bootstrap constraints.,
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Probe the boundary of the landscape using the bootstrap.

General expectation: UV consistency requires other states besides gravitons in 
the spectrum (black holes, KK modes, string modes). 

Concrete goal for today:

Look for an upper bound on the mass of the lightest non-graviton state.

c.f. WGC [Arkani-Hamed, Motl, Nicolis, Vafa ’06]

Interested in understanding the landscape of consistent theories of 
quantum gravity.



Quantum Gravity and the Bootstrap

A theory of quantum gravity 
in AdS is consistent

The dual CFT satisfies 
bootstrap constraints.,
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Probe the boundary of the landscape using the bootstrap.

General expectation: UV consistency requires other states besides gravitons in 
the spectrum (black holes, KK modes, string modes). 

Concrete goal for today:

Look for an upper bound on the mass of the lightest non-graviton state.

c.f. WGC [Arkani-Hamed, Motl, Nicolis, Vafa ’06]

Interested in understanding the landscape of consistent theories of 
quantum gravity.

only gravitons and black holes in the spectrum

Does pure gravity exist as a fully consistent quantum theory?



The Main Result



The Main Result
The task is particularly sharp in AdS3/CFT2, where gravitons = Virasoro 
descendants of the vacuum. [Witten, Maloney, Strominger, Yin, Giombi, Gaberdiel, Gaiotto,...]



We want a universal upper bound on       of the lightest non-vacuum 
Virasoro primary at large central charge    .
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The Main Result
The task is particularly sharp in AdS3/CFT2, where gravitons = Virasoro 
descendants of the vacuum. [Witten, Maloney, Strominger, Yin, Giombi, Gaberdiel, Gaiotto,...]



We want a universal upper bound on       of the lightest non-vacuum 
Virasoro primary at large central charge    .
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The Main Result
The task is particularly sharp in AdS3/CFT2, where gravitons = Virasoro 
descendants of the vacuum. [Witten, Maloney, Strominger, Yin, Giombi, Gaberdiel, Gaiotto,...]

Modular invariance and unitarity imply such a bound with             . [Hellerman ’09]� . c
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We want a universal upper bound on       of the lightest non-vacuum 
Virasoro primary at large central charge    .
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The Main Result

Theorem: Every unitary 2D CFT with              contains a Virasoro 
primary (other than identity) with  
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Our main new result:

The task is particularly sharp in AdS3/CFT2, where gravitons = Virasoro 
descendants of the vacuum. [Witten, Maloney, Strominger, Yin, Giombi, Gaberdiel, Gaiotto,...]

Modular invariance and unitarity imply such a bound with             . [Hellerman ’09]� . c
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We want a universal upper bound on       of the lightest non-vacuum 
Virasoro primary at large central charge    .
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The proof uses mainly the technique of analytic functionals, 
developed recently in the context of the correlator bootstrap.

[DM ’16; DM, Paulos ’18]

The Main Result

Theorem: Every unitary 2D CFT with              contains a Virasoro 
primary (other than identity) with  
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Our main new result:

The task is particularly sharp in AdS3/CFT2, where gravitons = Virasoro 
descendants of the vacuum. [Witten, Maloney, Strominger, Yin, Giombi, Gaberdiel, Gaiotto,...]

Modular invariance and unitarity imply such a bound with             . [Hellerman ’09]� . c
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We want a universal upper bound on       of the lightest non-vacuum 
Virasoro primary at large central charge    .
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The proof uses mainly the technique of analytic functionals, 
developed recently in the context of the correlator bootstrap.

[DM ’16; DM, Paulos ’18]

Along the way will uncover a very close connection to the recent solution of 
the sphere packing problem in dimensions 8 and 24.
[Cohn, Elkies ’01; Viazovska ’16; Cohn, Kumar, Miller, Radchenko, Viazovska ’16]

The Main Result

Theorem: Every unitary 2D CFT with              contains a Virasoro 
primary (other than identity) with  
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Our main new result:

The task is particularly sharp in AdS3/CFT2, where gravitons = Virasoro 
descendants of the vacuum. [Witten, Maloney, Strominger, Yin, Giombi, Gaberdiel, Gaiotto,...]

Modular invariance and unitarity imply such a bound with             . [Hellerman ’09]� . c
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Stronger bound at large central charge

� <
2c

17
+O(1)

<latexit sha1_base64="AeH7oRpejeRFMpD2+eYiBU4qMX0=">AAACF3icbZDLSsNAFIYn9VbrLepK3ASLUBFKUoS6cFHUhTsr2As0oUwmJ+3QyYWZiVBC8Dl8ALf6CO7ErUufwNdw2mahrT8M/PznHM6cz40ZFdI0v7TC0vLK6lpxvbSxubW9o+/utUWUcAItErGId10sgNEQWpJKBt2YAw5cBh13dDWpdx6ACxqF93IcgxPgQUh9SrBUUV8/sK+BSXxh+xyTtEay1Kpnp7cV66Svl82qOZWxaKzclFGuZl//tr2IJAGEkjAsRM8yY+mkmEtKGGQlOxEQYzLCA+gpG+IAhJNOT8iMY5V4hh9x9UJpTNPfEykOhBgHruoMsByK+dok/Lcm1FeG4M2tl/65k9IwTiSEZLbdT5ghI2MCyfAoByLZWBlMOFUHGGSIFSGpUJYUGWuew6Jp16qWWbXuzsqNy5xRER2iI1RBFqqjBrpBTdRCBD2iZ/SCXrUn7U171z5mrQUtn9lHf6R9/gDYnZ7h</latexit><latexit sha1_base64="AeH7oRpejeRFMpD2+eYiBU4qMX0=">AAACF3icbZDLSsNAFIYn9VbrLepK3ASLUBFKUoS6cFHUhTsr2As0oUwmJ+3QyYWZiVBC8Dl8ALf6CO7ErUufwNdw2mahrT8M/PznHM6cz40ZFdI0v7TC0vLK6lpxvbSxubW9o+/utUWUcAItErGId10sgNEQWpJKBt2YAw5cBh13dDWpdx6ACxqF93IcgxPgQUh9SrBUUV8/sK+BSXxh+xyTtEay1Kpnp7cV66Svl82qOZWxaKzclFGuZl//tr2IJAGEkjAsRM8yY+mkmEtKGGQlOxEQYzLCA+gpG+IAhJNOT8iMY5V4hh9x9UJpTNPfEykOhBgHruoMsByK+dok/Lcm1FeG4M2tl/65k9IwTiSEZLbdT5ghI2MCyfAoByLZWBlMOFUHGGSIFSGpUJYUGWuew6Jp16qWWbXuzsqNy5xRER2iI1RBFqqjBrpBTdRCBD2iZ/SCXrUn7U171z5mrQUtn9lHf6R9/gDYnZ7h</latexit><latexit sha1_base64="AeH7oRpejeRFMpD2+eYiBU4qMX0=">AAACF3icbZDLSsNAFIYn9VbrLepK3ASLUBFKUoS6cFHUhTsr2As0oUwmJ+3QyYWZiVBC8Dl8ALf6CO7ErUufwNdw2mahrT8M/PznHM6cz40ZFdI0v7TC0vLK6lpxvbSxubW9o+/utUWUcAItErGId10sgNEQWpJKBt2YAw5cBh13dDWpdx6ACxqF93IcgxPgQUh9SrBUUV8/sK+BSXxh+xyTtEay1Kpnp7cV66Svl82qOZWxaKzclFGuZl//tr2IJAGEkjAsRM8yY+mkmEtKGGQlOxEQYzLCA+gpG+IAhJNOT8iMY5V4hh9x9UJpTNPfEykOhBgHruoMsByK+dok/Lcm1FeG4M2tl/65k9IwTiSEZLbdT5ghI2MCyfAoByLZWBlMOFUHGGSIFSGpUJYUGWuew6Jp16qWWbXuzsqNy5xRER2iI1RBFqqjBrpBTdRCBD2iZ/SCXrUn7U171z5mrQUtn9lHf6R9/gDYnZ7h</latexit><latexit sha1_base64="AeH7oRpejeRFMpD2+eYiBU4qMX0=">AAACF3icbZDLSsNAFIYn9VbrLepK3ASLUBFKUoS6cFHUhTsr2As0oUwmJ+3QyYWZiVBC8Dl8ALf6CO7ErUufwNdw2mahrT8M/PznHM6cz40ZFdI0v7TC0vLK6lpxvbSxubW9o+/utUWUcAItErGId10sgNEQWpJKBt2YAw5cBh13dDWpdx6ACxqF93IcgxPgQUh9SrBUUV8/sK+BSXxh+xyTtEay1Kpnp7cV66Svl82qOZWxaKzclFGuZl//tr2IJAGEkjAsRM8yY+mkmEtKGGQlOxEQYzLCA+gpG+IAhJNOT8iMY5V4hh9x9UJpTNPfEykOhBgHruoMsByK+dok/Lcm1FeG4M2tl/65k9IwTiSEZLbdT5ghI2MCyfAoByLZWBlMOFUHGGSIFSGpUJYUGWuew6Jp16qWWbXuzsqNy5xRER2iI1RBFqqjBrpBTdRCBD2iZ/SCXrUn7U171z5mrQUtn9lHf6R9/gDYnZ7h</latexit>

⇠ c

8.5
<latexit sha1_base64="ERT3Oz8ZT6v4ICT+XHRtvvsDThk=">AAACEHicbZBLTsMwEIad8irlFcqSjUWFxCpKEIguK9iwLBJ9SE1UOY7TWrWdyHYQVZRLcAC2cAR2iC034ARcA7fNAlp+ydKvf2Y04y9MGVXadb+sytr6xuZWdbu2s7u3f2Af1rsqySQmHZywRPZDpAijgnQ01Yz0U0kQDxnphZObWb33QKSiibjX05QEHI0EjSlG2kRDu+4ryqEfS4RzXORN57IY2g3XceeCq8YrTQOUag/tbz9KcMaJ0JghpQaem+ogR1JTzEhR8zNFUoQnaEQGxgrEiQry+e0FPDVJBONEmic0nKe/J3LElZry0HRypMdquTYL/60pc8qYREvrddwMcirSTBOBF9vjjEGdwBkdGFFJsGZTYxCW1HwA4jEycLRhWDNkvGUOq6Z77niu491dNFrXJaMqOAYn4Ax44Aq0wC1ogw7A4BE8gxfwaj1Zb9a79bForVjlzBH4I+vzB+EtnOM=</latexit><latexit sha1_base64="ERT3Oz8ZT6v4ICT+XHRtvvsDThk=">AAACEHicbZBLTsMwEIad8irlFcqSjUWFxCpKEIguK9iwLBJ9SE1UOY7TWrWdyHYQVZRLcAC2cAR2iC034ARcA7fNAlp+ydKvf2Y04y9MGVXadb+sytr6xuZWdbu2s7u3f2Af1rsqySQmHZywRPZDpAijgnQ01Yz0U0kQDxnphZObWb33QKSiibjX05QEHI0EjSlG2kRDu+4ryqEfS4RzXORN57IY2g3XceeCq8YrTQOUag/tbz9KcMaJ0JghpQaem+ogR1JTzEhR8zNFUoQnaEQGxgrEiQry+e0FPDVJBONEmic0nKe/J3LElZry0HRypMdquTYL/60pc8qYREvrddwMcirSTBOBF9vjjEGdwBkdGFFJsGZTYxCW1HwA4jEycLRhWDNkvGUOq6Z77niu491dNFrXJaMqOAYn4Ax44Aq0wC1ogw7A4BE8gxfwaj1Zb9a79bForVjlzBH4I+vzB+EtnOM=</latexit><latexit sha1_base64="ERT3Oz8ZT6v4ICT+XHRtvvsDThk=">AAACEHicbZBLTsMwEIad8irlFcqSjUWFxCpKEIguK9iwLBJ9SE1UOY7TWrWdyHYQVZRLcAC2cAR2iC034ARcA7fNAlp+ydKvf2Y04y9MGVXadb+sytr6xuZWdbu2s7u3f2Af1rsqySQmHZywRPZDpAijgnQ01Yz0U0kQDxnphZObWb33QKSiibjX05QEHI0EjSlG2kRDu+4ryqEfS4RzXORN57IY2g3XceeCq8YrTQOUag/tbz9KcMaJ0JghpQaem+ogR1JTzEhR8zNFUoQnaEQGxgrEiQry+e0FPDVJBONEmic0nKe/J3LElZry0HRypMdquTYL/60pc8qYREvrddwMcirSTBOBF9vjjEGdwBkdGFFJsGZTYxCW1HwA4jEycLRhWDNkvGUOq6Z77niu491dNFrXJaMqOAYn4Ax44Aq0wC1ogw7A4BE8gxfwaj1Zb9a79bForVjlzBH4I+vzB+EtnOM=</latexit><latexit sha1_base64="ERT3Oz8ZT6v4ICT+XHRtvvsDThk=">AAACEHicbZBLTsMwEIad8irlFcqSjUWFxCpKEIguK9iwLBJ9SE1UOY7TWrWdyHYQVZRLcAC2cAR2iC034ARcA7fNAlp+ydKvf2Y04y9MGVXadb+sytr6xuZWdbu2s7u3f2Af1rsqySQmHZywRPZDpAijgnQ01Yz0U0kQDxnphZObWb33QKSiibjX05QEHI0EjSlG2kRDu+4ryqEfS4RzXORN57IY2g3XceeCq8YrTQOUag/tbz9KcMaJ0JghpQaem+ogR1JTzEhR8zNFUoQnaEQGxgrEiQry+e0FPDVJBONEmic0nKe/J3LElZry0HRypMdquTYL/60pc8qYREvrddwMcirSTBOBF9vjjEGdwBkdGFFJsGZTYxCW1HwA4jEycLRhWDNkvGUOq6Z77niu491dNFrXJaMqOAYn4Ax44Aq0wC1ogw7A4BE8gxfwaj1Zb9a79bForVjlzBH4I+vzB+EtnOM=</latexit>

The Main Result



Outline

1. Virasoro Modular Bootstrap
• AdS3/CFT2 and the modular bootstrap 
• Analytic functionals review 
• Proof of the main theorem

2. Sphere Packing Problem
• Sphere packing review 
• Bounds from linear programming 
• The solution in 8 and 24 dimensions 

from the analytic bootstrap



Outline

1. Virasoro Modular Bootstrap
• AdS3/CFT2 and the modular bootstrap 
• Analytic functionals review 
• Proof of the main theorem

2. Sphere Packing Problem
• Sphere packing review 
• Bounds from linear programming 
• The solution in 8 and 24 dimensions 

from the analytic bootstrap



AdS3/CFT2 and the Modular Bootstrap



AdS3/CFT2 and the Modular Bootstrap
weakly-coupled gravity ,

<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

,
<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

`AdS � `Planck
<latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit>

c � 1
<latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit>



AdS3/CFT2 and the Modular Bootstrap
weakly-coupled gravity ,

<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

,
<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

`AdS � `Planck
<latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit>

c � 1
<latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit>

0
<latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit>

�
<latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit>



AdS3/CFT2 and the Modular Bootstrap
weakly-coupled gravity ,

<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

,
<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

`AdS � `Planck
<latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit>

c � 1
<latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit>

0
<latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit>

�
<latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit>

. . .
<latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit>

|⌦i, L�2|⌦i, L�2L�2|⌦i , . . .
<latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit>

gravitons



AdS3/CFT2 and the Modular Bootstrap
weakly-coupled gravity ,

<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

,
<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

`AdS � `Planck
<latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit>

c � 1
<latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit>

0
<latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit>

�
<latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit>

|Oi
<latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit>

�gap
<latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit>

. . .
<latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit>

|⌦i, L�2|⌦i, L�2L�2|⌦i , . . .
<latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit>

gravitons



AdS3/CFT2 and the Modular Bootstrap
weakly-coupled gravity ,

<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

,
<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

`AdS � `Planck
<latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit>

c � 1
<latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit>

0
<latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit>

�
<latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit>

|BHi
<latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit>

⇠ c

12
<latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit>

|Oi
<latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit>

�gap
<latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit>

. . .
<latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit>

|⌦i, L�2|⌦i, L�2L�2|⌦i , . . .
<latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit>

gravitons



AdS3/CFT2 and the Modular Bootstrap
weakly-coupled gravity ,

<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

,
<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

`AdS � `Planck
<latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit>

c � 1
<latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit>

0
<latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit>

�
<latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit>

|BHi
<latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit>

⇠ c

12
<latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit>

|Oi
<latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit>

�gap
<latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit>

. . .
<latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit>

|⌦i, L�2|⌦i, L�2L�2|⌦i , . . .
<latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit>

gravitons

Torus partition function at zero angular potential
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<latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit><latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit><latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit><latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit>



AdS3/CFT2 and the Modular Bootstrap
weakly-coupled gravity ,

<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

,
<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

`AdS � `Planck
<latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit>

c � 1
<latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit>

0
<latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit>

�
<latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit>

|BHi
<latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit>

⇠ c

12
<latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit>

|Oi
<latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit>

�gap
<latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit>

. . .
<latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit>

|⌦i, L�2|⌦i, L�2L�2|⌦i , . . .
<latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit>

gravitons

Torus partition function at zero angular potential
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<latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit><latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit><latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit><latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit>

q = e2⇡i⌧
<latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit><latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit><latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit><latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit>
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<latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit><latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit><latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit><latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit>



AdS3/CFT2 and the Modular Bootstrap
weakly-coupled gravity ,

<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

,
<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

`AdS � `Planck
<latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit>

c � 1
<latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit>

0
<latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit>

�
<latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit>

|BHi
<latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit>

⇠ c

12
<latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit>

|Oi
<latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit>

�gap
<latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit>

. . .
<latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit>

|⌦i, L�2|⌦i, L�2L�2|⌦i , . . .
<latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit>

gravitons

Torus partition function at zero angular potential

Z(⌧) =
X

states

q�� c
12 =

X

primaries

��(⌧)
<latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit><latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit><latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit><latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit>

Modular invariance S : Z(⌧) = Z(�1/⌧)
<latexit sha1_base64="Tk044twM557icxTvuWxfCzIkD+k=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUhTURQRGEohuXFe0Dm1Amk0k7dDKJMxOhhG78Dj/ArX6CO3Hrxi/wN5ymWWjrgYFzz7mXO/d4MaNSWdaXMTM7N7+wWFgqLq+srq2bG5sNGSUCkzqOWCRaHpKEUU7qiipGWrEgKPQYaXr9y5HffCBC0ojfqkFM3BB1OQ0oRkpLHXPn5sy5T5AP78qOQsk+PNfswD7Mio5ZsipWBjhN7JyUQI5ax/x2/AgnIeEKMyRl27Zi5aZIKIoZGRadRJIY4T7qkramHIVEuml2xRDuacWHQST04wpm6u+JFIVSDkJPd4ZI9eSkNxL/9aT+So/4E+tVcOqmlMeJIhyPtwcJgyqCo5ygTwXBig00QVhQfQDEPSQQVjrNok7GnsxhmjSOKrZVsa+PS9WLPKMC2Aa7oAxscAKq4ArUQB1g8AiewQt4NZ6MN+Pd+Bi3zhj5zBb4A+PzB0wwnvw=</latexit><latexit sha1_base64="Tk044twM557icxTvuWxfCzIkD+k=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUhTURQRGEohuXFe0Dm1Amk0k7dDKJMxOhhG78Dj/ArX6CO3Hrxi/wN5ymWWjrgYFzz7mXO/d4MaNSWdaXMTM7N7+wWFgqLq+srq2bG5sNGSUCkzqOWCRaHpKEUU7qiipGWrEgKPQYaXr9y5HffCBC0ojfqkFM3BB1OQ0oRkpLHXPn5sy5T5AP78qOQsk+PNfswD7Mio5ZsipWBjhN7JyUQI5ax/x2/AgnIeEKMyRl27Zi5aZIKIoZGRadRJIY4T7qkramHIVEuml2xRDuacWHQST04wpm6u+JFIVSDkJPd4ZI9eSkNxL/9aT+So/4E+tVcOqmlMeJIhyPtwcJgyqCo5ygTwXBig00QVhQfQDEPSQQVjrNok7GnsxhmjSOKrZVsa+PS9WLPKMC2Aa7oAxscAKq4ArUQB1g8AiewQt4NZ6MN+Pd+Bi3zhj5zBb4A+PzB0wwnvw=</latexit><latexit sha1_base64="Tk044twM557icxTvuWxfCzIkD+k=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUhTURQRGEohuXFe0Dm1Amk0k7dDKJMxOhhG78Dj/ArX6CO3Hrxi/wN5ymWWjrgYFzz7mXO/d4MaNSWdaXMTM7N7+wWFgqLq+srq2bG5sNGSUCkzqOWCRaHpKEUU7qiipGWrEgKPQYaXr9y5HffCBC0ojfqkFM3BB1OQ0oRkpLHXPn5sy5T5AP78qOQsk+PNfswD7Mio5ZsipWBjhN7JyUQI5ax/x2/AgnIeEKMyRl27Zi5aZIKIoZGRadRJIY4T7qkramHIVEuml2xRDuacWHQST04wpm6u+JFIVSDkJPd4ZI9eSkNxL/9aT+So/4E+tVcOqmlMeJIhyPtwcJgyqCo5ygTwXBig00QVhQfQDEPSQQVjrNok7GnsxhmjSOKrZVsa+PS9WLPKMC2Aa7oAxscAKq4ArUQB1g8AiewQt4NZ6MN+Pd+Bi3zhj5zBb4A+PzB0wwnvw=</latexit><latexit sha1_base64="Tk044twM557icxTvuWxfCzIkD+k=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUhTURQRGEohuXFe0Dm1Amk0k7dDKJMxOhhG78Dj/ArX6CO3Hrxi/wN5ymWWjrgYFzz7mXO/d4MaNSWdaXMTM7N7+wWFgqLq+srq2bG5sNGSUCkzqOWCRaHpKEUU7qiipGWrEgKPQYaXr9y5HffCBC0ojfqkFM3BB1OQ0oRkpLHXPn5sy5T5AP78qOQsk+PNfswD7Mio5ZsipWBjhN7JyUQI5ax/x2/AgnIeEKMyRl27Zi5aZIKIoZGRadRJIY4T7qkramHIVEuml2xRDuacWHQST04wpm6u+JFIVSDkJPd4ZI9eSkNxL/9aT+So/4E+tVcOqmlMeJIhyPtwcJgyqCo5ygTwXBig00QVhQfQDEPSQQVjrNok7GnsxhmjSOKrZVsa+PS9WLPKMC2Aa7oAxscAKq4ArUQB1g8AiewQt4NZ6MN+Pd+Bi3zhj5zBb4A+PzB0wwnvw=</latexit>

large bulk diffeomorphisms 
UV/IR connection

q = e2⇡i⌧
<latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit><latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit><latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit><latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit>

��(⌧) =
q�� c�1

12

⌘(⌧)2
<latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit><latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit><latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit><latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit>



AdS3/CFT2 and the Modular Bootstrap
weakly-coupled gravity ,

<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

,
<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

`AdS � `Planck
<latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit>

c � 1
<latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit>

0
<latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit>

�
<latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit>

|BHi
<latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit>

⇠ c

12
<latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit>

|Oi
<latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit>

�gap
<latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit>

. . .
<latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit>

|⌦i, L�2|⌦i, L�2L�2|⌦i , . . .
<latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit>

gravitons

Torus partition function at zero angular potential
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��(⌧)
<latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit><latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit><latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit><latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit>

Modular invariance S : Z(⌧) = Z(�1/⌧)
<latexit sha1_base64="Tk044twM557icxTvuWxfCzIkD+k=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUhTURQRGEohuXFe0Dm1Amk0k7dDKJMxOhhG78Dj/ArX6CO3Hrxi/wN5ymWWjrgYFzz7mXO/d4MaNSWdaXMTM7N7+wWFgqLq+srq2bG5sNGSUCkzqOWCRaHpKEUU7qiipGWrEgKPQYaXr9y5HffCBC0ojfqkFM3BB1OQ0oRkpLHXPn5sy5T5AP78qOQsk+PNfswD7Mio5ZsipWBjhN7JyUQI5ax/x2/AgnIeEKMyRl27Zi5aZIKIoZGRadRJIY4T7qkramHIVEuml2xRDuacWHQST04wpm6u+JFIVSDkJPd4ZI9eSkNxL/9aT+So/4E+tVcOqmlMeJIhyPtwcJgyqCo5ygTwXBig00QVhQfQDEPSQQVjrNok7GnsxhmjSOKrZVsa+PS9WLPKMC2Aa7oAxscAKq4ArUQB1g8AiewQt4NZ6MN+Pd+Bi3zhj5zBb4A+PzB0wwnvw=</latexit><latexit sha1_base64="Tk044twM557icxTvuWxfCzIkD+k=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUhTURQRGEohuXFe0Dm1Amk0k7dDKJMxOhhG78Dj/ArX6CO3Hrxi/wN5ymWWjrgYFzz7mXO/d4MaNSWdaXMTM7N7+wWFgqLq+srq2bG5sNGSUCkzqOWCRaHpKEUU7qiipGWrEgKPQYaXr9y5HffCBC0ojfqkFM3BB1OQ0oRkpLHXPn5sy5T5AP78qOQsk+PNfswD7Mio5ZsipWBjhN7JyUQI5ax/x2/AgnIeEKMyRl27Zi5aZIKIoZGRadRJIY4T7qkramHIVEuml2xRDuacWHQST04wpm6u+JFIVSDkJPd4ZI9eSkNxL/9aT+So/4E+tVcOqmlMeJIhyPtwcJgyqCo5ygTwXBig00QVhQfQDEPSQQVjrNok7GnsxhmjSOKrZVsa+PS9WLPKMC2Aa7oAxscAKq4ArUQB1g8AiewQt4NZ6MN+Pd+Bi3zhj5zBb4A+PzB0wwnvw=</latexit><latexit sha1_base64="Tk044twM557icxTvuWxfCzIkD+k=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUhTURQRGEohuXFe0Dm1Amk0k7dDKJMxOhhG78Dj/ArX6CO3Hrxi/wN5ymWWjrgYFzz7mXO/d4MaNSWdaXMTM7N7+wWFgqLq+srq2bG5sNGSUCkzqOWCRaHpKEUU7qiipGWrEgKPQYaXr9y5HffCBC0ojfqkFM3BB1OQ0oRkpLHXPn5sy5T5AP78qOQsk+PNfswD7Mio5ZsipWBjhN7JyUQI5ax/x2/AgnIeEKMyRl27Zi5aZIKIoZGRadRJIY4T7qkramHIVEuml2xRDuacWHQST04wpm6u+JFIVSDkJPd4ZI9eSkNxL/9aT+So/4E+tVcOqmlMeJIhyPtwcJgyqCo5ygTwXBig00QVhQfQDEPSQQVjrNok7GnsxhmjSOKrZVsa+PS9WLPKMC2Aa7oAxscAKq4ArUQB1g8AiewQt4NZ6MN+Pd+Bi3zhj5zBb4A+PzB0wwnvw=</latexit><latexit sha1_base64="Tk044twM557icxTvuWxfCzIkD+k=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUhTURQRGEohuXFe0Dm1Amk0k7dDKJMxOhhG78Dj/ArX6CO3Hrxi/wN5ymWWjrgYFzz7mXO/d4MaNSWdaXMTM7N7+wWFgqLq+srq2bG5sNGSUCkzqOWCRaHpKEUU7qiipGWrEgKPQYaXr9y5HffCBC0ojfqkFM3BB1OQ0oRkpLHXPn5sy5T5AP78qOQsk+PNfswD7Mio5ZsipWBjhN7JyUQI5ax/x2/AgnIeEKMyRl27Zi5aZIKIoZGRadRJIY4T7qkramHIVEuml2xRDuacWHQST04wpm6u+JFIVSDkJPd4ZI9eSkNxL/9aT+So/4E+tVcOqmlMeJIhyPtwcJgyqCo5ygTwXBig00QVhQfQDEPSQQVjrNok7GnsxhmjSOKrZVsa+PS9WLPKMC2Aa7oAxscAKq4ArUQB1g8AiewQt4NZ6MN+Pd+Bi3zhj5zBb4A+PzB0wwnvw=</latexit>

large bulk diffeomorphisms 
UV/IR connection

X

primaries

[��(⌧)� ��(�1/⌧)] = 0
<latexit sha1_base64="R6YyVuUD8+1K6dhTBeyPLPeKGWA="></latexit><latexit sha1_base64="R6YyVuUD8+1K6dhTBeyPLPeKGWA="></latexit><latexit sha1_base64="R6YyVuUD8+1K6dhTBeyPLPeKGWA="></latexit><latexit sha1_base64="R6YyVuUD8+1K6dhTBeyPLPeKGWA="></latexit>

q = e2⇡i⌧
<latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit><latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit><latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit><latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit>

��(⌧) =
q�� c�1

12

⌘(⌧)2
<latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit><latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit><latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit><latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit>



AdS3/CFT2 and the Modular Bootstrap
weakly-coupled gravity ,

<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

,
<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

`AdS � `Planck
<latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit>

c � 1
<latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit>

0
<latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit>

�
<latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit>

|BHi
<latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit>

⇠ c

12
<latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit>

|Oi
<latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit>

�gap
<latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit>

. . .
<latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit>

|⌦i, L�2|⌦i, L�2L�2|⌦i , . . .
<latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit>

gravitons

Torus partition function at zero angular potential

Z(⌧) =
X

states

q�� c
12 =

X

primaries

��(⌧)
<latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit><latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit><latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit><latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit>

Modular invariance S : Z(⌧) = Z(�1/⌧)
<latexit sha1_base64="Tk044twM557icxTvuWxfCzIkD+k=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUhTURQRGEohuXFe0Dm1Amk0k7dDKJMxOhhG78Dj/ArX6CO3Hrxi/wN5ymWWjrgYFzz7mXO/d4MaNSWdaXMTM7N7+wWFgqLq+srq2bG5sNGSUCkzqOWCRaHpKEUU7qiipGWrEgKPQYaXr9y5HffCBC0ojfqkFM3BB1OQ0oRkpLHXPn5sy5T5AP78qOQsk+PNfswD7Mio5ZsipWBjhN7JyUQI5ax/x2/AgnIeEKMyRl27Zi5aZIKIoZGRadRJIY4T7qkramHIVEuml2xRDuacWHQST04wpm6u+JFIVSDkJPd4ZI9eSkNxL/9aT+So/4E+tVcOqmlMeJIhyPtwcJgyqCo5ygTwXBig00QVhQfQDEPSQQVjrNok7GnsxhmjSOKrZVsa+PS9WLPKMC2Aa7oAxscAKq4ArUQB1g8AiewQt4NZ6MN+Pd+Bi3zhj5zBb4A+PzB0wwnvw=</latexit><latexit sha1_base64="Tk044twM557icxTvuWxfCzIkD+k=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUhTURQRGEohuXFe0Dm1Amk0k7dDKJMxOhhG78Dj/ArX6CO3Hrxi/wN5ymWWjrgYFzz7mXO/d4MaNSWdaXMTM7N7+wWFgqLq+srq2bG5sNGSUCkzqOWCRaHpKEUU7qiipGWrEgKPQYaXr9y5HffCBC0ojfqkFM3BB1OQ0oRkpLHXPn5sy5T5AP78qOQsk+PNfswD7Mio5ZsipWBjhN7JyUQI5ax/x2/AgnIeEKMyRl27Zi5aZIKIoZGRadRJIY4T7qkramHIVEuml2xRDuacWHQST04wpm6u+JFIVSDkJPd4ZI9eSkNxL/9aT+So/4E+tVcOqmlMeJIhyPtwcJgyqCo5ygTwXBig00QVhQfQDEPSQQVjrNok7GnsxhmjSOKrZVsa+PS9WLPKMC2Aa7oAxscAKq4ArUQB1g8AiewQt4NZ6MN+Pd+Bi3zhj5zBb4A+PzB0wwnvw=</latexit><latexit sha1_base64="Tk044twM557icxTvuWxfCzIkD+k=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUhTURQRGEohuXFe0Dm1Amk0k7dDKJMxOhhG78Dj/ArX6CO3Hrxi/wN5ymWWjrgYFzz7mXO/d4MaNSWdaXMTM7N7+wWFgqLq+srq2bG5sNGSUCkzqOWCRaHpKEUU7qiipGWrEgKPQYaXr9y5HffCBC0ojfqkFM3BB1OQ0oRkpLHXPn5sy5T5AP78qOQsk+PNfswD7Mio5ZsipWBjhN7JyUQI5ax/x2/AgnIeEKMyRl27Zi5aZIKIoZGRadRJIY4T7qkramHIVEuml2xRDuacWHQST04wpm6u+JFIVSDkJPd4ZI9eSkNxL/9aT+So/4E+tVcOqmlMeJIhyPtwcJgyqCo5ygTwXBig00QVhQfQDEPSQQVjrNok7GnsxhmjSOKrZVsa+PS9WLPKMC2Aa7oAxscAKq4ArUQB1g8AiewQt4NZ6MN+Pd+Bi3zhj5zBb4A+PzB0wwnvw=</latexit><latexit sha1_base64="Tk044twM557icxTvuWxfCzIkD+k=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUhTURQRGEohuXFe0Dm1Amk0k7dDKJMxOhhG78Dj/ArX6CO3Hrxi/wN5ymWWjrgYFzz7mXO/d4MaNSWdaXMTM7N7+wWFgqLq+srq2bG5sNGSUCkzqOWCRaHpKEUU7qiipGWrEgKPQYaXr9y5HffCBC0ojfqkFM3BB1OQ0oRkpLHXPn5sy5T5AP78qOQsk+PNfswD7Mio5ZsipWBjhN7JyUQI5ax/x2/AgnIeEKMyRl27Zi5aZIKIoZGRadRJIY4T7qkramHIVEuml2xRDuacWHQST04wpm6u+JFIVSDkJPd4ZI9eSkNxL/9aT+So/4E+tVcOqmlMeJIhyPtwcJgyqCo5ygTwXBig00QVhQfQDEPSQQVjrNok7GnsxhmjSOKrZVsa+PS9WLPKMC2Aa7oAxscAKq4ArUQB1g8AiewQt4NZ6MN+Pd+Bi3zhj5zBb4A+PzB0wwnvw=</latexit>

large bulk diffeomorphisms 
UV/IR connection

X

primaries

[��(⌧)� ��(�1/⌧)] = 0
<latexit sha1_base64="R6YyVuUD8+1K6dhTBeyPLPeKGWA="></latexit><latexit sha1_base64="R6YyVuUD8+1K6dhTBeyPLPeKGWA="></latexit><latexit sha1_base64="R6YyVuUD8+1K6dhTBeyPLPeKGWA="></latexit><latexit sha1_base64="R6YyVuUD8+1K6dhTBeyPLPeKGWA="></latexit>

impossible to satisfy with vacuum module alone

q = e2⇡i⌧
<latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit><latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit><latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit><latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit>

��(⌧) =
q�� c�1
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⌘(⌧)2
<latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit><latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit><latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit><latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit>



AdS3/CFT2 and the Modular Bootstrap
weakly-coupled gravity ,

<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

,
<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>

`AdS � `Planck
<latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit><latexit sha1_base64="2inSLs3AZ+q6lQONcwVj1vER5uc=">AAACK3icbVBNS8NAEN34WetX1aOXxSJ4sSQi6LHqxWNFq0JTymYzbZduNmF3IpaQX+Hv8Ad41Z/gSfEq/g23NQdtfTDweG+GmXlBIoVB131zZmbn5hcWS0vl5ZXVtfXKxua1iVPNocljGevbgBmQQkETBUq4TTSwKJBwEwzORv7NHWgjYnWFwwTaEesp0RWcoZU6lX0fpOxkfsSwr6PsJLzMc7/Xo4WMcI9Wbkim+CDPO5WqW3PHoNPEK0iVFGh0Kl9+GPM0AoVcMmNanptgO2MaBZeQl/3UQML4gPWgZaliEZh2Nn4rp7tWCWk31rYU0rH6eyJjkTHDKLCdo/PNpDcS//WMPaUP4cR67B63M6GSFEHxn+3dVFKM6Sg4GgoNHOXQEsa1sA9Q3meacbTxlm0y3mQO0+T6oOa5Ne/isFo/LTIqkW2yQ/aIR45InZyTBmkSTh7IE3kmL86j8+q8Ox8/rTNOMbNF/sD5/AbAa6mW</latexit>

c � 1
<latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit><latexit sha1_base64="bJtIkwMOwtLRWPN5WMT5dCEx+2A=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZqsd5gQLx+perW3BnIMvEKUoUCjX7luxcmLItRGiao1l3PTY2fU2U4Ezgp9zKNKWUjOsCupZLGqP18du2EnFolJFGibElDZurviZzGWo/jwHbG1Az1ojcV//W0PWWI4cJ6E135OZdpZlCy+fYoE8QkZJoHCblCZsTYEsoUtw8QNqSKMmNTK9tkvMUclknrvOa5Ne/uolq/LjIqwTGcwBl4cAl1uIUGNIHBAzzDC7w6T86b8+58zFtXnGLmCP7A+fwByVqXbQ==</latexit>

0
<latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit>

�
<latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit>

|BHi
<latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit><latexit sha1_base64="rl//MkyoDYFX+VVThx70xvdq5pA=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4CjNxMLoLcZNlBKNCEkJPp5I06ekZumvEMOYUHsCtHsGduPUEnsBr2KMRVPRBweO9KqrqBbEUBl331ZmbX1hcWs6t5FfX1jc2C1vb5yZKNIcWj2SkLwNmQAoFLRQo4TLWwMJAwkUwPsn8iyvQRkTqDCcxdEM2VGIgOEMr9QrFmw7CNeowrTemHc3UUEKvUHLLx0eHFf+QumXXrXoVLyOVqn/gU88qGUpkhmav8NbpRzwJQSGXzJi258bYTZlGwSVM853EQMz4mA2hbaliIZhu+nH8lO5ZpU8HkbalkH6o3ydSFhozCQPbGTIcmd9eJv7pGXvKCPq/1uPgqJsKFScIin9uHySSYkSzeGhfaOAoJ5YwroV9gPIR04yjDTFvk/l6n/5Pzitlzy17p36pVp9llCM7ZJfsE49USY00SJO0CCcTckfuyYNz6zw6T87zZ+ucM5spkh9wXt4BUq+eVw==</latexit>

⇠ c

12
<latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit><latexit sha1_base64="fil34PYuFst5EGLw3yIiGfZP+Qc=">AAACD3icdVDLSsNAFJ3UV62vVJduBovgqiQxtHVXdOOygn1AE8pkMmmHTh7MTJQS8hF+gFv9BHfi1k/wC/wNJ20FLXrgwuGce7n3Hi9hVEjD+NBKa+sbm1vl7crO7t7+gV497Ik45Zh0ccxiPvCQIIxGpCupZGSQcIJCj5G+N70q/P4d4YLG0a2cJcQN0TiiAcVIKmmkVx1BQ+gEHOEM55lp5SO9ZtQvWg3LbkCjbhhN0zILYjXtcxuaSilQA0t0Rvqn48c4DUkkMUNCDE0jkW6GuKSYkbzipIIkCE/RmAwVjVBIhJvNT8/hqVJ8GMRcVSThXP05kaFQiFnoqc4QyYlY9QrxT0+oUybEX1kvg5ab0ShJJYnwYnuQMihjWIQDfcoJlmymCMKcqgcgniCVjVQRVlQy3+/D/0nPqptG3byxa+3LZUZlcAxOwBkwQRO0wTXogC7A4B48gifwrD1oL9qr9rZoLWnLmSPwC9r7F8G+nOM=</latexit>

|Oi
<latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit><latexit sha1_base64="9Ji9FoSPPc5fejGQQthTX3nsVDw=">AAACEXicdVBLSgNBEO3xG+MvmqWbxiC4Gnry1Z3oxp0KRoUkhJ5OJWnS0zN09wjDmFN4ALd6BHfi1hN4Aq9hT4ygQR8UPN6roqqeHwmuDSHvztz8wuLScm4lv7q2vrFZ2Nq+0mGsGDRZKEJ141MNgktoGm4E3EQKaOALuPZHJ5l/fQtK81BemiSCTkAHkvc5o8ZK3ULxrh1QM2RUpGfjtqJyIKBbKBGXVBqN2iEmbqVWb1SJJfVypXZQx55LJiihKc67hY92L2RxANIwQbVueSQynZQqw5mAcb4da4goG9EBtCyVNADdSSfHj/GeVXq4Hypb0uCJ+nMipYHWSeDbzuxSPetl4p+etqcMoTez3vQPOimXUWxAsq/t/VhgE+IsHtzjCpgRiSWUKW4fwGxIFWXGhpi3yXy/j/8nV2XXI653US0dHU8zyqEdtIv2kYca6AidonPURAwl6AE9oifn3nl2XpzXr9Y5ZzpTRL/gvH0CZ5eeZg==</latexit>

�gap
<latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit><latexit sha1_base64="nM7iPU6ULLaBc1V9sC8Gckr2jOI=">AAACE3icdVBLSgNBEO2J//iLiis3jUFwNfSEZKI7URcuFUwimBB6OpWkSc+H7hoxDDmGB3CrR3Anbj2AJ/AadmIEFX1Q8Hiviqp6QaKkQcbenNzM7Nz8wuJSfnlldW29sLFZN3GqBdRErGJ9FXADSkZQQ4kKrhINPAwUNILBydhv3IA2Mo4ucZhAK+S9SHal4GildmG7eQoKeTtrItyiDrMeT0ajdqHIXFZhftWnzC1Vq75/aEmlUmYln3oum6BIpjhvF96bnVikIUQoFDfm2mMJtjKuUQoFo3wzNZBwMeA9uLY04iGYVjY5f0T3rNKh3VjbipBO1O8TGQ+NGYaB7Qw59s1vbyz+6Rl7Sh86v9Zj96CVyShJESLxub2bKooxHQdEO1KDQDW0hAst7QNU9LnmAm2MeZvM1/v0f1IvuR5zvYty8eh4mtEi2SG7ZJ94pEqOyBk5JzUiSEbuyQN5dO6cJ+fZeflszTnTmS3yA87rB1KQn3Y=</latexit>

. . .
<latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit><latexit sha1_base64="MbLN9V2dM4vLgDBGClLEK82yehA=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ2WTM7M4y0yuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpFIYdN0vZ2V1bX1js7RV3t7Z3duvHBy2jMo0402mpNKdgBouRcKbKFDyTqo5jQPJ28HoZuq3H7k2QiX3OE65H9NBIiLBKFqp1ZOhQtOvVN2aOwNZJl5BqlCg0a9890LFspgnyCQ1puu5Kfo51SiY5JNyLzM8pWxEB7xraUJjbvx8du2EnFolJJHSthIkM/X3RE5jY8ZxYDtjikOz6E3Ffz1jTxnycGE9Rld+LpI0Q56w+fYokwQVmeZBQqE5Qzm2hDIt7AOEDammDG1qZZuMt5jDMmmd1zy35t1dVOvXRUYlOIYTOAMPLqEOt9CAJjB4gGd4gVfnyXlz3p2PeeuKU8wcwR84nz/P5ZgR</latexit>

|⌦i, L�2|⌦i, L�2L�2|⌦i , . . .
<latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit><latexit sha1_base64="EYY3I5DI0s1y1G0RK+lCGUFHOGw=">AAACSXicdVBNS8NAEN20ftT6FfXoJVgED7UkRdBj0YugYAX7AU0om820Xdxswu5GKLE/yt/hDxBvevLsTTy5bXPQtj4YeLw3w8w8P2ZUKtt+NXL5peWV1cJacX1jc2vb3NltyigRBBokYpFo+1gCoxwaiioG7VgADn0GLf/+Yuy3HkBIGvE7NYzBC3Gf0x4lWGmpa149ujch9LErMO8zKLvl6256XB39Iy8y3XLZZUGkZNcs2RV7AmueOBkpoQz1rvnhBhFJQuCKMCxlx7Fj5aVYKEoYjIpuIiHG5B73oaMpxyFIL508PbIOtRJYvUjo4sqaqL8nUhxKOQx93RliNZCz3lhc6El9ygCCmfWqd+allMeJAk6m23sJs1RkjWO1AiqAKDbUBBNB9QMWGWCBidLhF3UyzmwO86RZrTh2xbk9KdXOs4wKaB8doCPkoFNUQ5eojhqIoCf0gt7Qu/FsfBpfxve0NWdkM3voD3L5HxM1stk=</latexit>

gravitons

Torus partition function at zero angular potential

Z(⌧) =
X

states

q�� c
12 =

X

primaries

��(⌧)
<latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit><latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit><latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit><latexit sha1_base64="oyGTvYce2SpTYkLIeePirK6GyTw="></latexit>

Modular invariance S : Z(⌧) = Z(�1/⌧)
<latexit sha1_base64="Tk044twM557icxTvuWxfCzIkD+k=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUhTURQRGEohuXFe0Dm1Amk0k7dDKJMxOhhG78Dj/ArX6CO3Hrxi/wN5ymWWjrgYFzz7mXO/d4MaNSWdaXMTM7N7+wWFgqLq+srq2bG5sNGSUCkzqOWCRaHpKEUU7qiipGWrEgKPQYaXr9y5HffCBC0ojfqkFM3BB1OQ0oRkpLHXPn5sy5T5AP78qOQsk+PNfswD7Mio5ZsipWBjhN7JyUQI5ax/x2/AgnIeEKMyRl27Zi5aZIKIoZGRadRJIY4T7qkramHIVEuml2xRDuacWHQST04wpm6u+JFIVSDkJPd4ZI9eSkNxL/9aT+So/4E+tVcOqmlMeJIhyPtwcJgyqCo5ygTwXBig00QVhQfQDEPSQQVjrNok7GnsxhmjSOKrZVsa+PS9WLPKMC2Aa7oAxscAKq4ArUQB1g8AiewQt4NZ6MN+Pd+Bi3zhj5zBb4A+PzB0wwnvw=</latexit><latexit sha1_base64="Tk044twM557icxTvuWxfCzIkD+k=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUhTURQRGEohuXFe0Dm1Amk0k7dDKJMxOhhG78Dj/ArX6CO3Hrxi/wN5ymWWjrgYFzz7mXO/d4MaNSWdaXMTM7N7+wWFgqLq+srq2bG5sNGSUCkzqOWCRaHpKEUU7qiipGWrEgKPQYaXr9y5HffCBC0ojfqkFM3BB1OQ0oRkpLHXPn5sy5T5AP78qOQsk+PNfswD7Mio5ZsipWBjhN7JyUQI5ax/x2/AgnIeEKMyRl27Zi5aZIKIoZGRadRJIY4T7qkramHIVEuml2xRDuacWHQST04wpm6u+JFIVSDkJPd4ZI9eSkNxL/9aT+So/4E+tVcOqmlMeJIhyPtwcJgyqCo5ygTwXBig00QVhQfQDEPSQQVjrNok7GnsxhmjSOKrZVsa+PS9WLPKMC2Aa7oAxscAKq4ArUQB1g8AiewQt4NZ6MN+Pd+Bi3zhj5zBb4A+PzB0wwnvw=</latexit><latexit sha1_base64="Tk044twM557icxTvuWxfCzIkD+k=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUhTURQRGEohuXFe0Dm1Amk0k7dDKJMxOhhG78Dj/ArX6CO3Hrxi/wN5ymWWjrgYFzz7mXO/d4MaNSWdaXMTM7N7+wWFgqLq+srq2bG5sNGSUCkzqOWCRaHpKEUU7qiipGWrEgKPQYaXr9y5HffCBC0ojfqkFM3BB1OQ0oRkpLHXPn5sy5T5AP78qOQsk+PNfswD7Mio5ZsipWBjhN7JyUQI5ax/x2/AgnIeEKMyRl27Zi5aZIKIoZGRadRJIY4T7qkramHIVEuml2xRDuacWHQST04wpm6u+JFIVSDkJPd4ZI9eSkNxL/9aT+So/4E+tVcOqmlMeJIhyPtwcJgyqCo5ygTwXBig00QVhQfQDEPSQQVjrNok7GnsxhmjSOKrZVsa+PS9WLPKMC2Aa7oAxscAKq4ArUQB1g8AiewQt4NZ6MN+Pd+Bi3zhj5zBb4A+PzB0wwnvw=</latexit><latexit sha1_base64="Tk044twM557icxTvuWxfCzIkD+k=">AAACGnicbVDLSsNAFJ34rPUVdamLwSLUhTURQRGEohuXFe0Dm1Amk0k7dDKJMxOhhG78Dj/ArX6CO3Hrxi/wN5ymWWjrgYFzz7mXO/d4MaNSWdaXMTM7N7+wWFgqLq+srq2bG5sNGSUCkzqOWCRaHpKEUU7qiipGWrEgKPQYaXr9y5HffCBC0ojfqkFM3BB1OQ0oRkpLHXPn5sy5T5AP78qOQsk+PNfswD7Mio5ZsipWBjhN7JyUQI5ax/x2/AgnIeEKMyRl27Zi5aZIKIoZGRadRJIY4T7qkramHIVEuml2xRDuacWHQST04wpm6u+JFIVSDkJPd4ZI9eSkNxL/9aT+So/4E+tVcOqmlMeJIhyPtwcJgyqCo5ygTwXBig00QVhQfQDEPSQQVjrNok7GnsxhmjSOKrZVsa+PS9WLPKMC2Aa7oAxscAKq4ArUQB1g8AiewQt4NZ6MN+Pd+Bi3zhj5zBb4A+PzB0wwnvw=</latexit>

large bulk diffeomorphisms 
UV/IR connection

X

primaries

[��(⌧)� ��(�1/⌧)] = 0
<latexit sha1_base64="R6YyVuUD8+1K6dhTBeyPLPeKGWA="></latexit><latexit sha1_base64="R6YyVuUD8+1K6dhTBeyPLPeKGWA="></latexit><latexit sha1_base64="R6YyVuUD8+1K6dhTBeyPLPeKGWA="></latexit><latexit sha1_base64="R6YyVuUD8+1K6dhTBeyPLPeKGWA="></latexit>

impossible to satisfy with vacuum module alone

q = e2⇡i⌧
<latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit><latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit><latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit><latexit sha1_base64="nBFiwda+q9RA/HwLqoBtZLw7ZX4=">AAACDnicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QhFNy4r2Ac0sUwmN+3QySTOTAol9B/8ALf6Ce7Erb/gF/gbTtsstPXAhcM593LvPUHKmdKO82WtrK6tb2yWtsrbO7t7+/bBYUslmaTQpAlPZCcgCjgT0NRMc+ikEkgccGgHw5up3x6BVCwR93qcgh+TvmARo0QbqWfbj1fwkNe8lGHmaZJNenbFqToz4GXiFqSCCjR69rcXJjSLQWjKiVJd10m1nxOpGeUwKXuZgpTQIelD11BBYlB+Prt8gk+NEuIokaaExjP190ROYqXGcWA6Y6IHatGbiv96ypwygHBhvY4u/ZyJNNMg6Hx7lHGsEzzNBodMAtV8bAihkpkHMB0QSag2CZZNMu5iDsukVau6TtW9O6/Ur4uMSugYnaAz5KILVEe3qIGaiKIRekYv6NV6st6sd+tj3rpiFTNH6A+szx91FZwj</latexit>

��(⌧) =
q�� c�1

12

⌘(⌧)2
<latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit><latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit><latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit><latexit sha1_base64="aOKanLGJvDUx9RKjH8uWXf3zyKs="></latexit>

Working with full-fledged 
CFTs, not chiral CFTs!

Z(⌧) 6= Z(⌧ + 1)
<latexit sha1_base64="VrHvPTgLG3DEXnPqZ+7eqfZy1iI="></latexit><latexit sha1_base64="VrHvPTgLG3DEXnPqZ+7eqfZy1iI="></latexit><latexit sha1_base64="VrHvPTgLG3DEXnPqZ+7eqfZy1iI="></latexit><latexit sha1_base64="VrHvPTgLG3DEXnPqZ+7eqfZy1iI="></latexit>

� /2 Z
<latexit sha1_base64="vOg9ZqenNgXYskMkWXPbnnjIpE0="></latexit><latexit sha1_base64="vOg9ZqenNgXYskMkWXPbnnjIpE0="></latexit><latexit sha1_base64="vOg9ZqenNgXYskMkWXPbnnjIpE0="></latexit><latexit sha1_base64="SNxKziySuUv3uDJlZuab7g+cVU0=">AAAB7nicbZDNSsNAFIVv6l+NVevazWARXJXEjS4FNy4r2FZoQ5lMbtqhk0mYuRFK6Au49RHciS/kE/gaTn8W2npg4HDODPfOFxdKWgqCL6+2s7u3f1A/9I8a/vHJabPRs3lpBHZFrnLzHHOLSmrskiSFz4VBnsUK+/H0ftH3X9BYmesnmhUYZXysZSoFJxd1Rs1W0A6WYtsmXJsWrDVqfg+TXJQZahKKWzsIg4KiihuSQuHcH5YWCy6mfIwDZzXP0EbVcs05u3RJwtLcuKOJLdPfLyqeWTvLYncz4zSxm90i/LezbpUJJhvjKb2NKqmLklCL1fS0VIxytgDBEmlQkJo5w4WR7gNMTLjhghwu34EJNzFsm951Owza4WMAdTiHC7iCEG7gDh6gA10QkMArvHlz7937WAGseWuSZ/BH3ucPns+S/A==</latexit><latexit sha1_base64="RwwW/VExRcVeODYS3+6mQNDCYQQ=">AAACCXicbZDNSgMxFIXv1L9aq1YXbtwMFsFVmXGjS0EXLivYH+yUkklv29BMZkjuCGXsa/gAbvUR3IkP4RP4GmbaLrT1QuBwTsI9+cJECkOe9+UU1tY3NreK26Wd8u7efuWg3DRxqjk2eCxj3Q6ZQSkUNkiQxHaikUWhxFY4vs7z1iNqI2J1T5MEuxEbKjEQnJG1epWj4AYlsUDFJFQQMRqFYfYw7VWqXs2bjbsq/IWowmLqvcp30I95GqEiLpkxHd9LqJsxTYJLnJaC1GDC+JgNsWOlYhGabjbrP3VPrdN3B7G2R5E7c3+/yFhkzCQK7c28oVnOcvPfzNgqI+wvrafBZTcTKkkJFZ9vH6TSpdjNCbl9oZGTnFjBuBb2Ay4fMc04WY4lS8Zf5rAqmuc136v5dx4U4RhO4Ax8uIAruIU6NIDDE7zAK7w5z8678zFnWHAWMA/hzzifP07Vncc=</latexit><latexit sha1_base64="KYT6xKoKG/TI9XveJ+bkdCztICk=">AAACCXicdVDLSiNBFL3tqJOJrzgLN7MplAFXTXUCeewEXcxSYaKiHUJ15SYpUl3dVN0eCG1+ww9w63yCO5mPmC/wN6yODsyIc+DC4Zwq7rknybVyxPnvYOXD6tr6x9qn+sbm1vZOY3fz3GWFldiXmc7sZSIcamWwT4o0XuYWRZpovEhmx5V/8QOtU5n5TvMcB6mYGDVWUpCXho29+AQ1idhkpEycCpomSXm1GDYOeNhp9rrtDuMhbze7UasirV6Tt1gU8iUO4BWnw8ZTPMpkkaIhqYVz1xHPaVAKS0pqXNTjwmEu5ExM8NpTI1J0g3KZf8G+emXExpn1Y4gt1b9/lCJ1bp4m/mWV0L31KvFdz/koUxy9WU/j7qBUJi8IjXzZPi40o4xVDbGRsihJzz0R0ip/AJNTYYUk32PdN/PnfPZ/ct4MIx5GZxxq8AX24RAi6MARfINT6IOEG7iDe/gZ3AYPweNLhyvBa5mf4R8Ev54BwImeEw==</latexit><latexit sha1_base64="ws94+ydco2y8i5yt8EZpuxz8qUo=">AAACFHicdVDLSgNBEJz1bXxFBS9eBoPgaZlNwMSbqAePCkZFN4TZSccMzs4uM71CWPMbfoBX/QRv4tW7X+BvOBsjqGhBQ1HVTXdXlCppkbE3b2x8YnJqema2NDe/sLhUXl45tUlmBDRFohJzHnELSmpookQF56kBHkcKzqLr/cI/uwFjZaJPsJ9CK+ZXWnal4OikdnktPACFPNQJSh3GHHtRlF8M2uUK8+vVncZ2nTKfbVcbQa0gtZ0qq9HAZ0NUyAhH7fJ72ElEFoNGobi1lwFLsZVzg1IoGJTCzELKxTW/gktHNY/BtvLh/QO66ZQO7SbGlUY6VL9P5Dy2th9HrrO40P72CvFPz7pTetD5tR67jVYudZohaPG5vZspigktEqIdaUCg6jvChZHuASp63HCBLseSS+brffo/Oa36AfODY1bZ3RtlNEPWyQbZIgGpk11ySI5IkwhyS+7JA3n07rwn79l7+Wwd80Yzq+QHvNcPm3yfjg==</latexit><latexit sha1_base64="vOg9ZqenNgXYskMkWXPbnnjIpE0="></latexit><latexit sha1_base64="vOg9ZqenNgXYskMkWXPbnnjIpE0="></latexit><latexit sha1_base64="vOg9ZqenNgXYskMkWXPbnnjIpE0="></latexit><latexit sha1_base64="vOg9ZqenNgXYskMkWXPbnnjIpE0="></latexit><latexit sha1_base64="vOg9ZqenNgXYskMkWXPbnnjIpE0="></latexit><latexit sha1_base64="vOg9ZqenNgXYskMkWXPbnnjIpE0="></latexit>

in general



Functional Bootstrap [Rattazzi, Rychkov, Tonni, Vichi ’08]



Functional Bootstrap [Rattazzi, Rychkov, Tonni, Vichi ’08]

�vac(⌧) +
X

primaries
�>0

��(⌧) = 0

<latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit>

��(⌧) = ��(⌧)� ��(�1/⌧)
<latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit>

Upper bounds on         can be found as follows:�gap
<latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit>



Functional Bootstrap [Rattazzi, Rychkov, Tonni, Vichi ’08]

If there exists a linear functional      acting on functions of     such that: !
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

⌧
<latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit>

![�vac] > 0
<latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit><latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit><latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit><latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit>

![��] � 0
<latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit><latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit><latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit><latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit>

� � �⇤<latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit><latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit><latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit><latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit>

for all

�gap < �⇤
<latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit><latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit><latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit><latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit>

then                   .

�vac(⌧) +
X

primaries
�>0

��(⌧) = 0

<latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit>

��(⌧) = ��(⌧)� ��(�1/⌧)
<latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit>

Upper bounds on         can be found as follows:�gap
<latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit>



Functional Bootstrap [Rattazzi, Rychkov, Tonni, Vichi ’08]

If there exists a linear functional      acting on functions of     such that: !
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

⌧
<latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit>

![�vac] > 0
<latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit><latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit><latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit><latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit>

![��] � 0
<latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit><latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit><latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit><latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit>

� � �⇤<latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit><latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit><latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit><latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit>

for all

�gap < �⇤
<latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit><latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit><latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit><latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit>

then                   .

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

Central question: for given central charge, what is the best (minimal) 
upper bound            , and what is the corresponding      ? �V (c)

<latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit><latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit><latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit><latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit>

�vac(⌧) +
X

primaries
�>0

��(⌧) = 0

<latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit>

��(⌧) = ��(⌧)� ��(�1/⌧)
<latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit>

Upper bounds on         can be found as follows:�gap
<latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit>



Functional Bootstrap [Rattazzi, Rychkov, Tonni, Vichi ’08]

If there exists a linear functional      acting on functions of     such that: !
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

⌧
<latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit>

![�vac] > 0
<latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit><latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit><latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit><latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit>

![��] � 0
<latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit><latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit><latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit><latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit>

� � �⇤<latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit><latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit><latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit><latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit>

for all

�gap < �⇤
<latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit><latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit><latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit><latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit>

then                   .

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

Central question: for given central charge, what is the best (minimal) 
upper bound            , and what is the corresponding      ? �V (c)

<latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit><latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit><latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit><latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit>

Expectation: �V (c) ⇠ µ c
<latexit sha1_base64="dtHh7ogffxnWbezu+I7l394lbII=">AAACF3icbVDLSsNAFJ3UV62vqitxM1iEClISEXRZ1IXLCvYBTQiTyU07dCYJMxOhhOJ3+AFu9RPciVuXfoG/4fSx0NYDFw7n3Mu99wQpZ0rb9pdVWFpeWV0rrpc2Nre2d8q7ey2VZJJCkyY8kZ2AKOAshqZmmkMnlUBEwKEdDK7HfvsBpGJJfK+HKXiC9GIWMUq0kfzygXsDXBM/b42q9AS7ignsisw9pX65YtfsCfAicWakgmZo+OVvN0xoJiDWlBOluo6dai8nUjPKYVRyMwUpoQPSg66hMRGgvHzywggfGyXEUSJNxRpP1N8TORFKDUVgOgXRfTXvjcV/PWVO6UM4t15Hl17O4jTTENPp9ijjWCd4HBIOmQSq+dAQQiUzD2DaJ5JQbaIsmWSc+RwWSeus5tg15+68Ur+aZVREh+gIVZGDLlAd3aIGaiKKHtEzekGv1pP1Zr1bH9PWgjWb2Ud/YH3+AFk+nzM=</latexit><latexit sha1_base64="dtHh7ogffxnWbezu+I7l394lbII=">AAACF3icbVDLSsNAFJ3UV62vqitxM1iEClISEXRZ1IXLCvYBTQiTyU07dCYJMxOhhOJ3+AFu9RPciVuXfoG/4fSx0NYDFw7n3Mu99wQpZ0rb9pdVWFpeWV0rrpc2Nre2d8q7ey2VZJJCkyY8kZ2AKOAshqZmmkMnlUBEwKEdDK7HfvsBpGJJfK+HKXiC9GIWMUq0kfzygXsDXBM/b42q9AS7ignsisw9pX65YtfsCfAicWakgmZo+OVvN0xoJiDWlBOluo6dai8nUjPKYVRyMwUpoQPSg66hMRGgvHzywggfGyXEUSJNxRpP1N8TORFKDUVgOgXRfTXvjcV/PWVO6UM4t15Hl17O4jTTENPp9ijjWCd4HBIOmQSq+dAQQiUzD2DaJ5JQbaIsmWSc+RwWSeus5tg15+68Ur+aZVREh+gIVZGDLlAd3aIGaiKKHtEzekGv1pP1Zr1bH9PWgjWb2Ud/YH3+AFk+nzM=</latexit><latexit sha1_base64="dtHh7ogffxnWbezu+I7l394lbII=">AAACF3icbVDLSsNAFJ3UV62vqitxM1iEClISEXRZ1IXLCvYBTQiTyU07dCYJMxOhhOJ3+AFu9RPciVuXfoG/4fSx0NYDFw7n3Mu99wQpZ0rb9pdVWFpeWV0rrpc2Nre2d8q7ey2VZJJCkyY8kZ2AKOAshqZmmkMnlUBEwKEdDK7HfvsBpGJJfK+HKXiC9GIWMUq0kfzygXsDXBM/b42q9AS7ignsisw9pX65YtfsCfAicWakgmZo+OVvN0xoJiDWlBOluo6dai8nUjPKYVRyMwUpoQPSg66hMRGgvHzywggfGyXEUSJNxRpP1N8TORFKDUVgOgXRfTXvjcV/PWVO6UM4t15Hl17O4jTTENPp9ijjWCd4HBIOmQSq+dAQQiUzD2DaJ5JQbaIsmWSc+RwWSeus5tg15+68Ur+aZVREh+gIVZGDLlAd3aIGaiKKHtEzekGv1pP1Zr1bH9PWgjWb2Ud/YH3+AFk+nzM=</latexit><latexit sha1_base64="dtHh7ogffxnWbezu+I7l394lbII=">AAACF3icbVDLSsNAFJ3UV62vqitxM1iEClISEXRZ1IXLCvYBTQiTyU07dCYJMxOhhOJ3+AFu9RPciVuXfoG/4fSx0NYDFw7n3Mu99wQpZ0rb9pdVWFpeWV0rrpc2Nre2d8q7ey2VZJJCkyY8kZ2AKOAshqZmmkMnlUBEwKEdDK7HfvsBpGJJfK+HKXiC9GIWMUq0kfzygXsDXBM/b42q9AS7ignsisw9pX65YtfsCfAicWakgmZo+OVvN0xoJiDWlBOluo6dai8nUjPKYVRyMwUpoQPSg66hMRGgvHzywggfGyXEUSJNxRpP1N8TORFKDUVgOgXRfTXvjcV/PWVO6UM4t15Hl17O4jTTENPp9ijjWCd4HBIOmQSq+dAQQiUzD2DaJ5JQbaIsmWSc+RwWSeus5tg15+68Ur+aZVREh+gIVZGDLlAd3aIGaiKKHtEzekGv1pP1Zr1bH9PWgjWb2Ud/YH3+AFk+nzM=</latexit>

as c ! 1
<latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit>

�vac(⌧) +
X

primaries
�>0

��(⌧) = 0

<latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit>

��(⌧) = ��(⌧)� ��(�1/⌧)
<latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit>

Upper bounds on         can be found as follows:�gap
<latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit>



Functional Bootstrap [Rattazzi, Rychkov, Tonni, Vichi ’08]

If there exists a linear functional      acting on functions of     such that: !
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

⌧
<latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit>

![�vac] > 0
<latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit><latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit><latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit><latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit>

![��] � 0
<latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit><latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit><latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit><latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit>

� � �⇤<latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit><latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit><latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit><latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit>

for all

�gap < �⇤
<latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit><latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit><latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit><latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit>

then                   .

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

Central question: for given central charge, what is the best (minimal) 
upper bound            , and what is the corresponding      ? �V (c)

<latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit><latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit><latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit><latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit>

Expectation: �V (c) ⇠ µ c
<latexit sha1_base64="dtHh7ogffxnWbezu+I7l394lbII=">AAACF3icbVDLSsNAFJ3UV62vqitxM1iEClISEXRZ1IXLCvYBTQiTyU07dCYJMxOhhOJ3+AFu9RPciVuXfoG/4fSx0NYDFw7n3Mu99wQpZ0rb9pdVWFpeWV0rrpc2Nre2d8q7ey2VZJJCkyY8kZ2AKOAshqZmmkMnlUBEwKEdDK7HfvsBpGJJfK+HKXiC9GIWMUq0kfzygXsDXBM/b42q9AS7ignsisw9pX65YtfsCfAicWakgmZo+OVvN0xoJiDWlBOluo6dai8nUjPKYVRyMwUpoQPSg66hMRGgvHzywggfGyXEUSJNxRpP1N8TORFKDUVgOgXRfTXvjcV/PWVO6UM4t15Hl17O4jTTENPp9ijjWCd4HBIOmQSq+dAQQiUzD2DaJ5JQbaIsmWSc+RwWSeus5tg15+68Ur+aZVREh+gIVZGDLlAd3aIGaiKKHtEzekGv1pP1Zr1bH9PWgjWb2Ud/YH3+AFk+nzM=</latexit><latexit sha1_base64="dtHh7ogffxnWbezu+I7l394lbII=">AAACF3icbVDLSsNAFJ3UV62vqitxM1iEClISEXRZ1IXLCvYBTQiTyU07dCYJMxOhhOJ3+AFu9RPciVuXfoG/4fSx0NYDFw7n3Mu99wQpZ0rb9pdVWFpeWV0rrpc2Nre2d8q7ey2VZJJCkyY8kZ2AKOAshqZmmkMnlUBEwKEdDK7HfvsBpGJJfK+HKXiC9GIWMUq0kfzygXsDXBM/b42q9AS7ignsisw9pX65YtfsCfAicWakgmZo+OVvN0xoJiDWlBOluo6dai8nUjPKYVRyMwUpoQPSg66hMRGgvHzywggfGyXEUSJNxRpP1N8TORFKDUVgOgXRfTXvjcV/PWVO6UM4t15Hl17O4jTTENPp9ijjWCd4HBIOmQSq+dAQQiUzD2DaJ5JQbaIsmWSc+RwWSeus5tg15+68Ur+aZVREh+gIVZGDLlAd3aIGaiKKHtEzekGv1pP1Zr1bH9PWgjWb2Ud/YH3+AFk+nzM=</latexit><latexit sha1_base64="dtHh7ogffxnWbezu+I7l394lbII=">AAACF3icbVDLSsNAFJ3UV62vqitxM1iEClISEXRZ1IXLCvYBTQiTyU07dCYJMxOhhOJ3+AFu9RPciVuXfoG/4fSx0NYDFw7n3Mu99wQpZ0rb9pdVWFpeWV0rrpc2Nre2d8q7ey2VZJJCkyY8kZ2AKOAshqZmmkMnlUBEwKEdDK7HfvsBpGJJfK+HKXiC9GIWMUq0kfzygXsDXBM/b42q9AS7ignsisw9pX65YtfsCfAicWakgmZo+OVvN0xoJiDWlBOluo6dai8nUjPKYVRyMwUpoQPSg66hMRGgvHzywggfGyXEUSJNxRpP1N8TORFKDUVgOgXRfTXvjcV/PWVO6UM4t15Hl17O4jTTENPp9ijjWCd4HBIOmQSq+dAQQiUzD2DaJ5JQbaIsmWSc+RwWSeus5tg15+68Ur+aZVREh+gIVZGDLlAd3aIGaiKKHtEzekGv1pP1Zr1bH9PWgjWb2Ud/YH3+AFk+nzM=</latexit><latexit sha1_base64="dtHh7ogffxnWbezu+I7l394lbII=">AAACF3icbVDLSsNAFJ3UV62vqitxM1iEClISEXRZ1IXLCvYBTQiTyU07dCYJMxOhhOJ3+AFu9RPciVuXfoG/4fSx0NYDFw7n3Mu99wQpZ0rb9pdVWFpeWV0rrpc2Nre2d8q7ey2VZJJCkyY8kZ2AKOAshqZmmkMnlUBEwKEdDK7HfvsBpGJJfK+HKXiC9GIWMUq0kfzygXsDXBM/b42q9AS7ignsisw9pX65YtfsCfAicWakgmZo+OVvN0xoJiDWlBOluo6dai8nUjPKYVRyMwUpoQPSg66hMRGgvHzywggfGyXEUSJNxRpP1N8TORFKDUVgOgXRfTXvjcV/PWVO6UM4t15Hl17O4jTTENPp9ijjWCd4HBIOmQSq+dAQQiUzD2DaJ5JQbaIsmWSc+RwWSeus5tg15+68Ur+aZVREh+gIVZGDLlAd3aIGaiKKHtEzekGv1pP1Zr1bH9PWgjWb2Ud/YH3+AFk+nzM=</latexit>

as c ! 1
<latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit>

�vac(⌧) +
X

primaries
�>0

��(⌧) = 0

<latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit>

��(⌧) = ��(⌧)� ��(�1/⌧)
<latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit>

Upper bounds on         can be found as follows:�gap
<latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit>

Mgap <

✓
µ� 1

12

◆
MPlanck

<latexit sha1_base64="pQjauNi6cl+leWlLDaSsccHGHnE="></latexit><latexit sha1_base64="pQjauNi6cl+leWlLDaSsccHGHnE="></latexit><latexit sha1_base64="pQjauNi6cl+leWlLDaSsccHGHnE="></latexit><latexit sha1_base64="pQjauNi6cl+leWlLDaSsccHGHnE="></latexit>

,
<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>



Functional Bootstrap [Rattazzi, Rychkov, Tonni, Vichi ’08]

If there exists a linear functional      acting on functions of     such that: !
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

⌧
<latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit>

![�vac] > 0
<latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit><latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit><latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit><latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit>

![��] � 0
<latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit><latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit><latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit><latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit>

� � �⇤<latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit><latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit><latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit><latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit>

for all

�gap < �⇤
<latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit><latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit><latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit><latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit>

then                   .

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

Central question: for given central charge, what is the best (minimal) 
upper bound            , and what is the corresponding      ? �V (c)

<latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit><latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit><latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit><latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit>

Expectation: �V (c) ⇠ µ c
<latexit sha1_base64="dtHh7ogffxnWbezu+I7l394lbII=">AAACF3icbVDLSsNAFJ3UV62vqitxM1iEClISEXRZ1IXLCvYBTQiTyU07dCYJMxOhhOJ3+AFu9RPciVuXfoG/4fSx0NYDFw7n3Mu99wQpZ0rb9pdVWFpeWV0rrpc2Nre2d8q7ey2VZJJCkyY8kZ2AKOAshqZmmkMnlUBEwKEdDK7HfvsBpGJJfK+HKXiC9GIWMUq0kfzygXsDXBM/b42q9AS7ignsisw9pX65YtfsCfAicWakgmZo+OVvN0xoJiDWlBOluo6dai8nUjPKYVRyMwUpoQPSg66hMRGgvHzywggfGyXEUSJNxRpP1N8TORFKDUVgOgXRfTXvjcV/PWVO6UM4t15Hl17O4jTTENPp9ijjWCd4HBIOmQSq+dAQQiUzD2DaJ5JQbaIsmWSc+RwWSeus5tg15+68Ur+aZVREh+gIVZGDLlAd3aIGaiKKHtEzekGv1pP1Zr1bH9PWgjWb2Ud/YH3+AFk+nzM=</latexit><latexit sha1_base64="dtHh7ogffxnWbezu+I7l394lbII=">AAACF3icbVDLSsNAFJ3UV62vqitxM1iEClISEXRZ1IXLCvYBTQiTyU07dCYJMxOhhOJ3+AFu9RPciVuXfoG/4fSx0NYDFw7n3Mu99wQpZ0rb9pdVWFpeWV0rrpc2Nre2d8q7ey2VZJJCkyY8kZ2AKOAshqZmmkMnlUBEwKEdDK7HfvsBpGJJfK+HKXiC9GIWMUq0kfzygXsDXBM/b42q9AS7ignsisw9pX65YtfsCfAicWakgmZo+OVvN0xoJiDWlBOluo6dai8nUjPKYVRyMwUpoQPSg66hMRGgvHzywggfGyXEUSJNxRpP1N8TORFKDUVgOgXRfTXvjcV/PWVO6UM4t15Hl17O4jTTENPp9ijjWCd4HBIOmQSq+dAQQiUzD2DaJ5JQbaIsmWSc+RwWSeus5tg15+68Ur+aZVREh+gIVZGDLlAd3aIGaiKKHtEzekGv1pP1Zr1bH9PWgjWb2Ud/YH3+AFk+nzM=</latexit><latexit sha1_base64="dtHh7ogffxnWbezu+I7l394lbII=">AAACF3icbVDLSsNAFJ3UV62vqitxM1iEClISEXRZ1IXLCvYBTQiTyU07dCYJMxOhhOJ3+AFu9RPciVuXfoG/4fSx0NYDFw7n3Mu99wQpZ0rb9pdVWFpeWV0rrpc2Nre2d8q7ey2VZJJCkyY8kZ2AKOAshqZmmkMnlUBEwKEdDK7HfvsBpGJJfK+HKXiC9GIWMUq0kfzygXsDXBM/b42q9AS7ignsisw9pX65YtfsCfAicWakgmZo+OVvN0xoJiDWlBOluo6dai8nUjPKYVRyMwUpoQPSg66hMRGgvHzywggfGyXEUSJNxRpP1N8TORFKDUVgOgXRfTXvjcV/PWVO6UM4t15Hl17O4jTTENPp9ijjWCd4HBIOmQSq+dAQQiUzD2DaJ5JQbaIsmWSc+RwWSeus5tg15+68Ur+aZVREh+gIVZGDLlAd3aIGaiKKHtEzekGv1pP1Zr1bH9PWgjWb2Ud/YH3+AFk+nzM=</latexit><latexit sha1_base64="dtHh7ogffxnWbezu+I7l394lbII=">AAACF3icbVDLSsNAFJ3UV62vqitxM1iEClISEXRZ1IXLCvYBTQiTyU07dCYJMxOhhOJ3+AFu9RPciVuXfoG/4fSx0NYDFw7n3Mu99wQpZ0rb9pdVWFpeWV0rrpc2Nre2d8q7ey2VZJJCkyY8kZ2AKOAshqZmmkMnlUBEwKEdDK7HfvsBpGJJfK+HKXiC9GIWMUq0kfzygXsDXBM/b42q9AS7ignsisw9pX65YtfsCfAicWakgmZo+OVvN0xoJiDWlBOluo6dai8nUjPKYVRyMwUpoQPSg66hMRGgvHzywggfGyXEUSJNxRpP1N8TORFKDUVgOgXRfTXvjcV/PWVO6UM4t15Hl17O4jTTENPp9ijjWCd4HBIOmQSq+dAQQiUzD2DaJ5JQbaIsmWSc+RwWSeus5tg15+68Ur+aZVREh+gIVZGDLlAd3aIGaiKKHtEzekGv1pP1Zr1bH9PWgjWb2Ud/YH3+AFk+nzM=</latexit>

as c ! 1
<latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit>

What is the value of     ? µ
<latexit sha1_base64="onshNoeFaWw7xz1tGzTe89S/MZ4=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWNFWwttKJvNpF26uwm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8MOVMG8/7ckorq2vrG+XNytb2zu5edf+grZNMUWzRhCeqExKNnElsGWY4dlKFRIQcH8LR9dR/eESlWSLvzTjFQJCBZDGjxFjprieyfrXm1b0Z3GXiF6QGBZr96ncvSmgmUBrKidZd30tNkBNlGOU4qfQyjSmhIzLArqWSCNRBPjt14p5YJXLjRNmSxp2pvydyIrQei9B2CmKGetGbiv962p4yxGhhvYkvg5zJNDMo6Xx7nHHXJO40DDdiCqnhY0sIVcw+4NIhUYQaG1nFJuMv5rBM2md136v7t+e1xlWRURmO4BhOwYcLaMANNKEFFAbwDC/w6jw5b8678zFvLTnFzCH8gfP5A1ZRlq8=</latexit><latexit sha1_base64="onshNoeFaWw7xz1tGzTe89S/MZ4=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWNFWwttKJvNpF26uwm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8MOVMG8/7ckorq2vrG+XNytb2zu5edf+grZNMUWzRhCeqExKNnElsGWY4dlKFRIQcH8LR9dR/eESlWSLvzTjFQJCBZDGjxFjprieyfrXm1b0Z3GXiF6QGBZr96ncvSmgmUBrKidZd30tNkBNlGOU4qfQyjSmhIzLArqWSCNRBPjt14p5YJXLjRNmSxp2pvydyIrQei9B2CmKGetGbiv962p4yxGhhvYkvg5zJNDMo6Xx7nHHXJO40DDdiCqnhY0sIVcw+4NIhUYQaG1nFJuMv5rBM2md136v7t+e1xlWRURmO4BhOwYcLaMANNKEFFAbwDC/w6jw5b8678zFvLTnFzCH8gfP5A1ZRlq8=</latexit><latexit sha1_base64="onshNoeFaWw7xz1tGzTe89S/MZ4=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWNFWwttKJvNpF26uwm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8MOVMG8/7ckorq2vrG+XNytb2zu5edf+grZNMUWzRhCeqExKNnElsGWY4dlKFRIQcH8LR9dR/eESlWSLvzTjFQJCBZDGjxFjprieyfrXm1b0Z3GXiF6QGBZr96ncvSmgmUBrKidZd30tNkBNlGOU4qfQyjSmhIzLArqWSCNRBPjt14p5YJXLjRNmSxp2pvydyIrQei9B2CmKGetGbiv962p4yxGhhvYkvg5zJNDMo6Xx7nHHXJO40DDdiCqnhY0sIVcw+4NIhUYQaG1nFJuMv5rBM2md136v7t+e1xlWRURmO4BhOwYcLaMANNKEFFAbwDC/w6jw5b8678zFvLTnFzCH8gfP5A1ZRlq8=</latexit><latexit sha1_base64="onshNoeFaWw7xz1tGzTe89S/MZ4=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWNFWwttKJvNpF26uwm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8MOVMG8/7ckorq2vrG+XNytb2zu5edf+grZNMUWzRhCeqExKNnElsGWY4dlKFRIQcH8LR9dR/eESlWSLvzTjFQJCBZDGjxFjprieyfrXm1b0Z3GXiF6QGBZr96ncvSmgmUBrKidZd30tNkBNlGOU4qfQyjSmhIzLArqWSCNRBPjt14p5YJXLjRNmSxp2pvydyIrQei9B2CmKGetGbiv962p4yxGhhvYkvg5zJNDMo6Xx7nHHXJO40DDdiCqnhY0sIVcw+4NIhUYQaG1nFJuMv5rBM2md136v7t+e1xlWRURmO4BhOwYcLaMANNKEFFAbwDC/w6jw5b8678zFvLTnFzCH8gfP5A1ZRlq8=</latexit>

�vac(⌧) +
X

primaries
�>0

��(⌧) = 0

<latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit>

��(⌧) = ��(⌧)� ��(�1/⌧)
<latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit>

Upper bounds on         can be found as follows:�gap
<latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit>

Mgap <

✓
µ� 1

12

◆
MPlanck

<latexit sha1_base64="pQjauNi6cl+leWlLDaSsccHGHnE="></latexit><latexit sha1_base64="pQjauNi6cl+leWlLDaSsccHGHnE="></latexit><latexit sha1_base64="pQjauNi6cl+leWlLDaSsccHGHnE="></latexit><latexit sha1_base64="pQjauNi6cl+leWlLDaSsccHGHnE="></latexit>

,
<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>



Functional Bootstrap [Rattazzi, Rychkov, Tonni, Vichi ’08]

If there exists a linear functional      acting on functions of     such that: !
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

⌧
<latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit>

![�vac] > 0
<latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit><latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit><latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit><latexit sha1_base64="FPcHmur7oUJMWkC3Q7i68HoZPrI=">AAACHnicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoCcJevEYwTwgu4TZSScZMrO7zPQGw5Kr3+EHeNVP8CZe9Qv8DSePgyYWNBRV3XR3hYkUBl33y8mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsgMSBFBDQVKaCYamAolNMLBzcRvDEEbEUf3OEogUKwXia7gDK3ULlI/VtBjLb/aF+3MR3hArbIh4+NxQK+oW2gXS27ZnYIuE29OSmSOarv47XdiniqIkEtmTMtzEwwyplFwCeOCnxpIGB+wHrQsjZgCE2TTT8b0xCod2o21rQjpVP09kTFlzEiFtlMx7JtFbyL+6xl7Sh86C+uxexlkIkpShIjPtndTSTGmk6xoR2jgKEeWMK6FfYDyPtOMo010koy3mMMyqZ+VPbfs3Z2XKtfzjPLkiByTU+KRC1Iht6RKaoSTR/JMXsir8+S8Oe/Ox6w158xnDskfOJ8/wXqinw==</latexit>

![��] � 0
<latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit><latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit><latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit><latexit sha1_base64="nYZYUjzTDjqtQ0A4vII1gCkAvsc=">AAACG3icbVDLSsNAFJ3UV62vqEsRBovgqiQi6LKoC5cV7AOaECbT22To5OHMRCihK7/DD3Crn+BO3LrwC/wNJ20W2nrgwuGce7n3Hj/lTCrL+jIqS8srq2vV9drG5tb2jrm715FJJii0acIT0fOJBM5iaCumOPRSASTyOXT90VXhdx9ASJbEd2qcghuRIGZDRonSkmceOkkEAek7rZB5uXMNXJGJi50A7rFV88y61bCmwIvELkkdlWh55rczSGgWQawoJ1L2bStVbk6EYpTDpOZkElJCRySAvqYxiUC6+fSNCT7WygAPE6ErVniq/p7ISSTlOPJ1Z0RUKOe9QvzXk/qUEAZz69Xwws1ZnGYKYjrbPsw4VgkugsIDJoAqPtaEUMH0A5iGRBCqdJxFMvZ8Doukc9qwrYZ9e1ZvXpYZVdEBOkInyEbnqIluUAu1EUWP6Bm9oFfjyXgz3o2PWWvFKGf20R8Ynz+mL6Dw</latexit>

� � �⇤<latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit><latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit><latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit><latexit sha1_base64="eEt+HXQ197io/LDfJ6xqlD4FQ0k=">AAACFXicbZDLSsNAFIYn9VbrLerChZvBIoiLkoigy6IuXFawF2hCmExO26GTizMToYQ8hw/gVh/Bnbh17RP4Gk7aLLT1h4GP/5zDmfP7CWdSWdaXUVlaXlldq67XNja3tnfM3b2OjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h64+vi3r3EYRkcXSvJgm4IRlGbMAoUdryzAPnBrgi2BnCA56xl53mNc+sWw1rKrwIdgl1VKrlmd9OENM0hEhRTqTs21ai3IwIxSiHvOakEhJCx2QIfY0RCUG62fSAHB9rJ8CDWOgXKTx1f09kJJRyEvq6MyRqJOdrhflvTeqvjCCYW68Gl27GoiRVENHZ9kHKsYpxEREOmACq+EQDoYLpAzAdEUGo0kEWydjzOSxC56xhWw377rzevCozqqJDdIROkI0uUBPdohZqI4py9Ixe0KvxZLwZ78bHrLVilDP76I+Mzx/CG55a</latexit>

for all

�gap < �⇤
<latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit><latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit><latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit><latexit sha1_base64="ZpvUYIFDR19Vcjz2SCHLczlsnZU=">AAACH3icbVDJSgNBEO1xjXGLevTSGgTxEGZE0IOHoB48RjALZIbQ06kkTXoWumvEMMzZ7/ADvOoneBOv+QJ/w84iaOKDgsd7VVTV82MpNNr20FpYXFpeWc2t5dc3Nre2Czu7NR0likOVRzJSDZ9pkCKEKgqU0IgVsMCXUPf71yO//gBKiyi8x0EMXsC6oegIztBIrcKBewMSWSt1ER5RBWmXxVl2SX/kk6xVKNoleww6T5wpKZIpKq3Cl9uOeBJAiFwyrZuOHaOXMoWCS8jybqIhZrzPutA0NGQBaC8dv5LRI6O0aSdSpkKkY/X3RMoCrQeBbzoDhj09643Efz1tTulBe2Y9di68VIRxghDyyfZOIilGdBQWbQsFHOXAEMaVMA9Q3mOKcTSR5k0yzmwO86R2WnLsknN3VixfTTPKkX1ySI6JQ85JmdySCqkSTp7IC3klb9az9W59WJ+T1gVrOrNH/sAafgOts6O+</latexit>

then                   .

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

Central question: for given central charge, what is the best (minimal) 
upper bound            , and what is the corresponding      ? �V (c)

<latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit><latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit><latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit><latexit sha1_base64="dGfvTRlr0tMHyFF/SM8SmSb9sxM=">AAACCnicdVDJSgNBEO2JW4xb1KOXxiDEy9CTxcRbUA8eI5gFkhh6OpWkSc9Cd48QhvyBH+BVP8GbePUn/AJ/w84iaNAHBY/3qqiq54aCK03Ih5VYWV1b30hupra2d3b30vsHdRVEkkGNBSKQTZcqENyHmuZaQDOUQD1XQMMdXU79xj1IxQP/Vo9D6Hh04PM+Z1Qb6a59BULTblyfZNlpqpvOEJvkz3L5HCZ2nhSL5XNDSoSUC2Xs2GSGDFqg2k1/tnsBizzwNRNUqZZDQt2JqdScCZik2pGCkLIRHUDLUJ96oDrx7OoJPjFKD/cDacrXeKb+nIipp9TYc02nR/VQLXtT8U9PmVOG0Ftar/vlTsz9MNLgs/n2fiSwDvA0F9zjEpgWY0Mok9w8gNmQSsq0SW+azPf7+H9Sz9kOsZ2bQqZyscgoiY7QMcoiB5VQBV2jKqohhiR6RE/o2XqwXqxX623emrAWM4foF6z3LwDNmtk=</latexit>

Expectation: �V (c) ⇠ µ c
<latexit sha1_base64="dtHh7ogffxnWbezu+I7l394lbII=">AAACF3icbVDLSsNAFJ3UV62vqitxM1iEClISEXRZ1IXLCvYBTQiTyU07dCYJMxOhhOJ3+AFu9RPciVuXfoG/4fSx0NYDFw7n3Mu99wQpZ0rb9pdVWFpeWV0rrpc2Nre2d8q7ey2VZJJCkyY8kZ2AKOAshqZmmkMnlUBEwKEdDK7HfvsBpGJJfK+HKXiC9GIWMUq0kfzygXsDXBM/b42q9AS7ignsisw9pX65YtfsCfAicWakgmZo+OVvN0xoJiDWlBOluo6dai8nUjPKYVRyMwUpoQPSg66hMRGgvHzywggfGyXEUSJNxRpP1N8TORFKDUVgOgXRfTXvjcV/PWVO6UM4t15Hl17O4jTTENPp9ijjWCd4HBIOmQSq+dAQQiUzD2DaJ5JQbaIsmWSc+RwWSeus5tg15+68Ur+aZVREh+gIVZGDLlAd3aIGaiKKHtEzekGv1pP1Zr1bH9PWgjWb2Ud/YH3+AFk+nzM=</latexit><latexit sha1_base64="dtHh7ogffxnWbezu+I7l394lbII=">AAACF3icbVDLSsNAFJ3UV62vqitxM1iEClISEXRZ1IXLCvYBTQiTyU07dCYJMxOhhOJ3+AFu9RPciVuXfoG/4fSx0NYDFw7n3Mu99wQpZ0rb9pdVWFpeWV0rrpc2Nre2d8q7ey2VZJJCkyY8kZ2AKOAshqZmmkMnlUBEwKEdDK7HfvsBpGJJfK+HKXiC9GIWMUq0kfzygXsDXBM/b42q9AS7ignsisw9pX65YtfsCfAicWakgmZo+OVvN0xoJiDWlBOluo6dai8nUjPKYVRyMwUpoQPSg66hMRGgvHzywggfGyXEUSJNxRpP1N8TORFKDUVgOgXRfTXvjcV/PWVO6UM4t15Hl17O4jTTENPp9ijjWCd4HBIOmQSq+dAQQiUzD2DaJ5JQbaIsmWSc+RwWSeus5tg15+68Ur+aZVREh+gIVZGDLlAd3aIGaiKKHtEzekGv1pP1Zr1bH9PWgjWb2Ud/YH3+AFk+nzM=</latexit><latexit sha1_base64="dtHh7ogffxnWbezu+I7l394lbII=">AAACF3icbVDLSsNAFJ3UV62vqitxM1iEClISEXRZ1IXLCvYBTQiTyU07dCYJMxOhhOJ3+AFu9RPciVuXfoG/4fSx0NYDFw7n3Mu99wQpZ0rb9pdVWFpeWV0rrpc2Nre2d8q7ey2VZJJCkyY8kZ2AKOAshqZmmkMnlUBEwKEdDK7HfvsBpGJJfK+HKXiC9GIWMUq0kfzygXsDXBM/b42q9AS7ignsisw9pX65YtfsCfAicWakgmZo+OVvN0xoJiDWlBOluo6dai8nUjPKYVRyMwUpoQPSg66hMRGgvHzywggfGyXEUSJNxRpP1N8TORFKDUVgOgXRfTXvjcV/PWVO6UM4t15Hl17O4jTTENPp9ijjWCd4HBIOmQSq+dAQQiUzD2DaJ5JQbaIsmWSc+RwWSeus5tg15+68Ur+aZVREh+gIVZGDLlAd3aIGaiKKHtEzekGv1pP1Zr1bH9PWgjWb2Ud/YH3+AFk+nzM=</latexit><latexit sha1_base64="dtHh7ogffxnWbezu+I7l394lbII=">AAACF3icbVDLSsNAFJ3UV62vqitxM1iEClISEXRZ1IXLCvYBTQiTyU07dCYJMxOhhOJ3+AFu9RPciVuXfoG/4fSx0NYDFw7n3Mu99wQpZ0rb9pdVWFpeWV0rrpc2Nre2d8q7ey2VZJJCkyY8kZ2AKOAshqZmmkMnlUBEwKEdDK7HfvsBpGJJfK+HKXiC9GIWMUq0kfzygXsDXBM/b42q9AS7ignsisw9pX65YtfsCfAicWakgmZo+OVvN0xoJiDWlBOluo6dai8nUjPKYVRyMwUpoQPSg66hMRGgvHzywggfGyXEUSJNxRpP1N8TORFKDUVgOgXRfTXvjcV/PWVO6UM4t15Hl17O4jTTENPp9ijjWCd4HBIOmQSq+dAQQiUzD2DaJ5JQbaIsmWSc+RwWSeus5tg15+68Ur+aZVREh+gIVZGDLlAd3aIGaiKKHtEzekGv1pP1Zr1bH9PWgjWb2Ud/YH3+AFk+nzM=</latexit>

as c ! 1
<latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit>

What is the value of     ? µ
<latexit sha1_base64="onshNoeFaWw7xz1tGzTe89S/MZ4=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWNFWwttKJvNpF26uwm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8MOVMG8/7ckorq2vrG+XNytb2zu5edf+grZNMUWzRhCeqExKNnElsGWY4dlKFRIQcH8LR9dR/eESlWSLvzTjFQJCBZDGjxFjprieyfrXm1b0Z3GXiF6QGBZr96ncvSmgmUBrKidZd30tNkBNlGOU4qfQyjSmhIzLArqWSCNRBPjt14p5YJXLjRNmSxp2pvydyIrQei9B2CmKGetGbiv962p4yxGhhvYkvg5zJNDMo6Xx7nHHXJO40DDdiCqnhY0sIVcw+4NIhUYQaG1nFJuMv5rBM2md136v7t+e1xlWRURmO4BhOwYcLaMANNKEFFAbwDC/w6jw5b8678zFvLTnFzCH8gfP5A1ZRlq8=</latexit><latexit sha1_base64="onshNoeFaWw7xz1tGzTe89S/MZ4=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWNFWwttKJvNpF26uwm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8MOVMG8/7ckorq2vrG+XNytb2zu5edf+grZNMUWzRhCeqExKNnElsGWY4dlKFRIQcH8LR9dR/eESlWSLvzTjFQJCBZDGjxFjprieyfrXm1b0Z3GXiF6QGBZr96ncvSmgmUBrKidZd30tNkBNlGOU4qfQyjSmhIzLArqWSCNRBPjt14p5YJXLjRNmSxp2pvydyIrQei9B2CmKGetGbiv962p4yxGhhvYkvg5zJNDMo6Xx7nHHXJO40DDdiCqnhY0sIVcw+4NIhUYQaG1nFJuMv5rBM2md136v7t+e1xlWRURmO4BhOwYcLaMANNKEFFAbwDC/w6jw5b8678zFvLTnFzCH8gfP5A1ZRlq8=</latexit><latexit sha1_base64="onshNoeFaWw7xz1tGzTe89S/MZ4=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWNFWwttKJvNpF26uwm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8MOVMG8/7ckorq2vrG+XNytb2zu5edf+grZNMUWzRhCeqExKNnElsGWY4dlKFRIQcH8LR9dR/eESlWSLvzTjFQJCBZDGjxFjprieyfrXm1b0Z3GXiF6QGBZr96ncvSmgmUBrKidZd30tNkBNlGOU4qfQyjSmhIzLArqWSCNRBPjt14p5YJXLjRNmSxp2pvydyIrQei9B2CmKGetGbiv962p4yxGhhvYkvg5zJNDMo6Xx7nHHXJO40DDdiCqnhY0sIVcw+4NIhUYQaG1nFJuMv5rBM2md136v7t+e1xlWRURmO4BhOwYcLaMANNKEFFAbwDC/w6jw5b8678zFvLTnFzCH8gfP5A1ZRlq8=</latexit><latexit sha1_base64="onshNoeFaWw7xz1tGzTe89S/MZ4=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWNFWwttKJvNpF26uwm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8MOVMG8/7ckorq2vrG+XNytb2zu5edf+grZNMUWzRhCeqExKNnElsGWY4dlKFRIQcH8LR9dR/eESlWSLvzTjFQJCBZDGjxFjprieyfrXm1b0Z3GXiF6QGBZr96ncvSmgmUBrKidZd30tNkBNlGOU4qfQyjSmhIzLArqWSCNRBPjt14p5YJXLjRNmSxp2pvydyIrQei9B2CmKGetGbiv962p4yxGhhvYkvg5zJNDMo6Xx7nHHXJO40DDdiCqnhY0sIVcw+4NIhUYQaG1nFJuMv5rBM2md136v7t+e1xlWRURmO4BhOwYcLaMANNKEFFAbwDC/w6jw5b8678zFvLTnFzCH8gfP5A1ZRlq8=</latexit>

µ <
1

12
<latexit sha1_base64="TFn54YOGffiX4TxtekqK+aJ6B3U=">AAACDnicbZDLSgMxFIYzXmu9jbp0EyyCqzIpgi5cFN24rGAv0BlKJpNpQ5PMkGQKZZh38AHc6iO4E7e+gk/ga5i2s9DWHwI//zmHc/KFKWfaeN6Xs7a+sbm1Xdmp7u7tHxy6R8cdnWSK0DZJeKJ6IdaUM0nbhhlOe6miWIScdsPx3azenVClWSIfzTSlgcBDyWJGsLHRwHV9kd34scIkR0WOGsXArXl1by64alBpaqBUa+B++1FCMkGlIRxr3UdeaoIcK8MIp0XVzzRNMRnjIe1bK7GgOsjnlxfw3CYRjBNlnzRwnv6eyLHQeipC2ymwGenl2iz8t6btKSMaLa038XWQM5lmhkqy2B5nHJoEztjAiClKDJ9ag4li9gOQjLBlYyzBqiWDljmsmk6jjrw6erisNW9LRhVwCs7ABUDgCjTBPWiBNiBgAp7BC3h1npw35935WLSuOeXMCfgj5/MHaSicGg==</latexit><latexit sha1_base64="TFn54YOGffiX4TxtekqK+aJ6B3U=">AAACDnicbZDLSgMxFIYzXmu9jbp0EyyCqzIpgi5cFN24rGAv0BlKJpNpQ5PMkGQKZZh38AHc6iO4E7e+gk/ga5i2s9DWHwI//zmHc/KFKWfaeN6Xs7a+sbm1Xdmp7u7tHxy6R8cdnWSK0DZJeKJ6IdaUM0nbhhlOe6miWIScdsPx3azenVClWSIfzTSlgcBDyWJGsLHRwHV9kd34scIkR0WOGsXArXl1by64alBpaqBUa+B++1FCMkGlIRxr3UdeaoIcK8MIp0XVzzRNMRnjIe1bK7GgOsjnlxfw3CYRjBNlnzRwnv6eyLHQeipC2ymwGenl2iz8t6btKSMaLa038XWQM5lmhkqy2B5nHJoEztjAiClKDJ9ag4li9gOQjLBlYyzBqiWDljmsmk6jjrw6erisNW9LRhVwCs7ABUDgCjTBPWiBNiBgAp7BC3h1npw35935WLSuOeXMCfgj5/MHaSicGg==</latexit><latexit sha1_base64="TFn54YOGffiX4TxtekqK+aJ6B3U=">AAACDnicbZDLSgMxFIYzXmu9jbp0EyyCqzIpgi5cFN24rGAv0BlKJpNpQ5PMkGQKZZh38AHc6iO4E7e+gk/ga5i2s9DWHwI//zmHc/KFKWfaeN6Xs7a+sbm1Xdmp7u7tHxy6R8cdnWSK0DZJeKJ6IdaUM0nbhhlOe6miWIScdsPx3azenVClWSIfzTSlgcBDyWJGsLHRwHV9kd34scIkR0WOGsXArXl1by64alBpaqBUa+B++1FCMkGlIRxr3UdeaoIcK8MIp0XVzzRNMRnjIe1bK7GgOsjnlxfw3CYRjBNlnzRwnv6eyLHQeipC2ymwGenl2iz8t6btKSMaLa038XWQM5lmhkqy2B5nHJoEztjAiClKDJ9ag4li9gOQjLBlYyzBqiWDljmsmk6jjrw6erisNW9LRhVwCs7ABUDgCjTBPWiBNiBgAp7BC3h1npw35935WLSuOeXMCfgj5/MHaSicGg==</latexit><latexit sha1_base64="TFn54YOGffiX4TxtekqK+aJ6B3U=">AAACDnicbZDLSgMxFIYzXmu9jbp0EyyCqzIpgi5cFN24rGAv0BlKJpNpQ5PMkGQKZZh38AHc6iO4E7e+gk/ga5i2s9DWHwI//zmHc/KFKWfaeN6Xs7a+sbm1Xdmp7u7tHxy6R8cdnWSK0DZJeKJ6IdaUM0nbhhlOe6miWIScdsPx3azenVClWSIfzTSlgcBDyWJGsLHRwHV9kd34scIkR0WOGsXArXl1by64alBpaqBUa+B++1FCMkGlIRxr3UdeaoIcK8MIp0XVzzRNMRnjIe1bK7GgOsjnlxfw3CYRjBNlnzRwnv6eyLHQeipC2ymwGenl2iz8t6btKSMaLa038XWQM5lmhkqy2B5nHJoEztjAiClKDJ9ag4li9gOQjLBlYyzBqiWDljmsmk6jjrw6erisNW9LRhVwCs7ABUDgCjTBPWiBNiBgAp7BC3h1npw35935WLSuOeXMCfgj5/MHaSicGg==</latexit>

would prove that semi-classical pure gravity is not consistent 
as a quantum theory.

�vac(⌧) +
X

primaries
�>0

��(⌧) = 0

<latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit><latexit sha1_base64="Jv1hbhlz4D7xr+pUtFkOrBN5f8o="></latexit>

��(⌧) = ��(⌧)� ��(�1/⌧)
<latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit><latexit sha1_base64="0W2kk0OahJ+PAEvo4LV5PSP6kSI=">AAACQHicbZDLSgNBEEV74ivGV9Slm8YgxEXijAi6EUJ04TKCeUAmhJ5OJWnsedBdI4Qh/+N3+AFu1S/Qnbh1ZWeShSYWNFzOraK6rhdJodG236zM0vLK6lp2PbexubW9k9/da+gwVhzqPJShanlMgxQB1FGghFakgPmehKZ3fzXxmw+gtAiDOxxF0PHZIBB9wRka1M1X3dpQdBP3GiSycdFFFh/TS+ryRVqaoyXnJDW6+YJdttOii8KZiQKZVa2bf3d7IY99CJBLpnXbsSPsJEyh4BLGOTfWEDF+zwbQNjJgPuhOkt46pkeG9Gg/VOYFSFP6eyJhvtYj3zOdPsOhnvcm8F9Pm68MoTe3HvsXnUQEUYwQ8On2fiwphnSSJu0JBRzlyAjGlTAHUD5kinE0medMMs58DouicVp27LJze1aoVGcZZckBOSRF4pBzUiE3pEbqhJNH8kxeyKv1ZH1Yn9bXtDVjzWb2yZ+yvn8Abueu6A==</latexit>

Upper bounds on         can be found as follows:�gap
<latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit>

Mgap <

✓
µ� 1

12

◆
MPlanck

<latexit sha1_base64="pQjauNi6cl+leWlLDaSsccHGHnE="></latexit><latexit sha1_base64="pQjauNi6cl+leWlLDaSsccHGHnE="></latexit><latexit sha1_base64="pQjauNi6cl+leWlLDaSsccHGHnE="></latexit><latexit sha1_base64="pQjauNi6cl+leWlLDaSsccHGHnE="></latexit>

,
<latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit><latexit sha1_base64="PejASxQUrlNIyGGYCl51TtVRBsg=">AAACDXicbVBLSgNBEO3xG+Mnoy7dNAbBVZgRQZdBNy5cRDAfSIbQ01OTadLzobtGCSFn8ABu9QjuxK1n8ARew04yC018UPB4r4qqen4mhUbH+bJWVtfWNzZLW+Xtnd29ir1/0NJprjg0eSpT1fGZBikSaKJACZ1MAYt9CW1/eD312w+gtEiTexxl4MVskIhQcIZG6tuV3i2EqMQgQqZU+ti3q07NmYEuE7cgVVKg0be/e0HK8xgS5JJp3XWdDL0xUyi4hEm5l2vIGB+yAXQNTVgM2hvPDp/QE6MENEyVqQTpTP09MWax1qPYN50xw0gvelPxX0+bUyIIFtZjeOmNRZLlCAmfbw9zSTGl02hoIBRwlCNDGFfCPEB5xBTjaAIsm2TcxRyWSeus5jo19+68Wr8qMiqRI3JMTolLLkid3JAGaRJOcvJMXsir9WS9We/Wx7x1xSpmDskfWJ8/nIqcSg==</latexit>
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Ansatz: ! =
NX

n=0

↵n @
2n+1
⌧ |⌧=i

<latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit><latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit><latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit><latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit>

optimize over ↵n
<latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit><latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit><latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit><latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit>



Functional Bootstrap: Previous Results

Ansatz: ! =
NX

n=0

↵n @
2n+1
⌧ |⌧=i

<latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit><latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit><latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit><latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit>

optimize over ↵n
<latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit><latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit><latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit><latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit>

Analytics: �V (c) <
c

6
+O(1)

<latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit><latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit><latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit><latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit>

as c ! 1
<latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit>

N = 1
<latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit><latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit><latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit><latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit> [Hellerman ’09]



Functional Bootstrap: Previous Results

Ansatz: ! =
NX

n=0

↵n @
2n+1
⌧ |⌧=i

<latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit><latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit><latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit><latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit>

optimize over ↵n
<latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit><latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit><latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit><latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit>

Analytics: �V (c) <
c

6
+O(1)

<latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit><latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit><latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit><latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit>

as c ! 1
<latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit>

N = 1
<latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit><latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit><latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit><latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit> [Hellerman ’09]

no asymptotic improvement for any finite fixed     .N
<latexit sha1_base64="eD47o+5YLKQOTqexuBcTrlZpCZg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF0+SgHlAsoTZ2d5kyOzsMjMrhBD8AK/6Cd7Eq9/iF/gbTpI9aGJBQ1HVTXdXkAqujet+OYW19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3H1FpnsgHM07Rj+lA8ogzaqzUuO+XK27VnYOsEi8nFchR75e/e2HCshilYYJq3fXc1PgTqgxnAqelXqYxpWxEB9i1VNIYtT+ZHzolZ1YJSZQoW9KQufp7YkJjrcdxYDtjaoZ62ZuJ/3ranjLEcGm9ia79CZdpZlCyxfYoE8QkZBYFCblCZsTYEsoUtw8QNqSKMmMDK9lkvOUcVknrouq5Va9xWand5BkV4QRO4Rw8uIIa3EEdmsAA4Rle4NV5ct6cd+dj0Vpw8plj+APn8weLqpWr</latexit><latexit sha1_base64="eD47o+5YLKQOTqexuBcTrlZpCZg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF0+SgHlAsoTZ2d5kyOzsMjMrhBD8AK/6Cd7Eq9/iF/gbTpI9aGJBQ1HVTXdXkAqujet+OYW19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3H1FpnsgHM07Rj+lA8ogzaqzUuO+XK27VnYOsEi8nFchR75e/e2HCshilYYJq3fXc1PgTqgxnAqelXqYxpWxEB9i1VNIYtT+ZHzolZ1YJSZQoW9KQufp7YkJjrcdxYDtjaoZ62ZuJ/3ranjLEcGm9ia79CZdpZlCyxfYoE8QkZBYFCblCZsTYEsoUtw8QNqSKMmMDK9lkvOUcVknrouq5Va9xWand5BkV4QRO4Rw8uIIa3EEdmsAA4Rle4NV5ct6cd+dj0Vpw8plj+APn8weLqpWr</latexit><latexit sha1_base64="eD47o+5YLKQOTqexuBcTrlZpCZg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF0+SgHlAsoTZ2d5kyOzsMjMrhBD8AK/6Cd7Eq9/iF/gbTpI9aGJBQ1HVTXdXkAqujet+OYW19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3H1FpnsgHM07Rj+lA8ogzaqzUuO+XK27VnYOsEi8nFchR75e/e2HCshilYYJq3fXc1PgTqgxnAqelXqYxpWxEB9i1VNIYtT+ZHzolZ1YJSZQoW9KQufp7YkJjrcdxYDtjaoZ62ZuJ/3ranjLEcGm9ia79CZdpZlCyxfYoE8QkZBYFCblCZsTYEsoUtw8QNqSKMmMDK9lkvOUcVknrouq5Va9xWand5BkV4QRO4Rw8uIIa3EEdmsAA4Rle4NV5ct6cd+dj0Vpw8plj+APn8weLqpWr</latexit><latexit sha1_base64="eD47o+5YLKQOTqexuBcTrlZpCZg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF0+SgHlAsoTZ2d5kyOzsMjMrhBD8AK/6Cd7Eq9/iF/gbTpI9aGJBQ1HVTXdXkAqujet+OYW19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3H1FpnsgHM07Rj+lA8ogzaqzUuO+XK27VnYOsEi8nFchR75e/e2HCshilYYJq3fXc1PgTqgxnAqelXqYxpWxEB9i1VNIYtT+ZHzolZ1YJSZQoW9KQufp7YkJjrcdxYDtjaoZ62ZuJ/3ranjLEcGm9ia79CZdpZlCyxfYoE8QkZBYFCblCZsTYEsoUtw8QNqSKMmMDK9lkvOUcVknrouq5Va9xWand5BkV4QRO4Rw8uIIa3EEdmsAA4Rle4NV5ct6cd+dj0Vpw8plj+APn8weLqpWr</latexit>

[Friedan, Keller ’13]



Functional Bootstrap: Previous Results

Ansatz: ! =
NX

n=0

↵n @
2n+1
⌧ |⌧=i

<latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit><latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit><latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit><latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit>

optimize over ↵n
<latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit><latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit><latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit><latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit>

Analytics: �V (c) <
c

6
+O(1)

<latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit><latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit><latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit><latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit>

as c ! 1
<latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit>

N = 1
<latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit><latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit><latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit><latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit> [Hellerman ’09]

no asymptotic improvement for any finite fixed     .N
<latexit sha1_base64="eD47o+5YLKQOTqexuBcTrlZpCZg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF0+SgHlAsoTZ2d5kyOzsMjMrhBD8AK/6Cd7Eq9/iF/gbTpI9aGJBQ1HVTXdXkAqujet+OYW19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3H1FpnsgHM07Rj+lA8ogzaqzUuO+XK27VnYOsEi8nFchR75e/e2HCshilYYJq3fXc1PgTqgxnAqelXqYxpWxEB9i1VNIYtT+ZHzolZ1YJSZQoW9KQufp7YkJjrcdxYDtjaoZ62ZuJ/3ranjLEcGm9ia79CZdpZlCyxfYoE8QkZBYFCblCZsTYEsoUtw8QNqSKMmMDK9lkvOUcVknrouq5Va9xWand5BkV4QRO4Rw8uIIa3EEdmsAA4Rle4NV5ct6cd+dj0Vpw8plj+APn8weLqpWr</latexit><latexit sha1_base64="eD47o+5YLKQOTqexuBcTrlZpCZg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF0+SgHlAsoTZ2d5kyOzsMjMrhBD8AK/6Cd7Eq9/iF/gbTpI9aGJBQ1HVTXdXkAqujet+OYW19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3H1FpnsgHM07Rj+lA8ogzaqzUuO+XK27VnYOsEi8nFchR75e/e2HCshilYYJq3fXc1PgTqgxnAqelXqYxpWxEB9i1VNIYtT+ZHzolZ1YJSZQoW9KQufp7YkJjrcdxYDtjaoZ62ZuJ/3ranjLEcGm9ia79CZdpZlCyxfYoE8QkZBYFCblCZsTYEsoUtw8QNqSKMmMDK9lkvOUcVknrouq5Va9xWand5BkV4QRO4Rw8uIIa3EEdmsAA4Rle4NV5ct6cd+dj0Vpw8plj+APn8weLqpWr</latexit><latexit sha1_base64="eD47o+5YLKQOTqexuBcTrlZpCZg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF0+SgHlAsoTZ2d5kyOzsMjMrhBD8AK/6Cd7Eq9/iF/gbTpI9aGJBQ1HVTXdXkAqujet+OYW19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3H1FpnsgHM07Rj+lA8ogzaqzUuO+XK27VnYOsEi8nFchR75e/e2HCshilYYJq3fXc1PgTqgxnAqelXqYxpWxEB9i1VNIYtT+ZHzolZ1YJSZQoW9KQufp7YkJjrcdxYDtjaoZ62ZuJ/3ranjLEcGm9ia79CZdpZlCyxfYoE8QkZBYFCblCZsTYEsoUtw8QNqSKMmMDK9lkvOUcVknrouq5Va9xWand5BkV4QRO4Rw8uIIa3EEdmsAA4Rle4NV5ct6cd+dj0Vpw8plj+APn8weLqpWr</latexit><latexit sha1_base64="eD47o+5YLKQOTqexuBcTrlZpCZg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF0+SgHlAsoTZ2d5kyOzsMjMrhBD8AK/6Cd7Eq9/iF/gbTpI9aGJBQ1HVTXdXkAqujet+OYW19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3H1FpnsgHM07Rj+lA8ogzaqzUuO+XK27VnYOsEi8nFchR75e/e2HCshilYYJq3fXc1PgTqgxnAqelXqYxpWxEB9i1VNIYtT+ZHzolZ1YJSZQoW9KQufp7YkJjrcdxYDtjaoZ62ZuJ/3ranjLEcGm9ia79CZdpZlCyxfYoE8QkZBYFCblCZsTYEsoUtw8QNqSKMmMDK9lkvOUcVknrouq5Va9xWand5BkV4QRO4Rw8uIIa3EEdmsAA4Rle4NV5ct6cd+dj0Vpw8plj+APn8weLqpWr</latexit>

[Friedan, Keller ’13]

Numerics: Indicates that the true asymptotic bound is stronger, i.e. 
need to take N ! 1

<latexit sha1_base64="2vbM6J7fBPUp0GlQlZVJDoavXG4=">AAACEHicbVDLSsNAFJ3UV62vWJdugkVwVRIRdFl040oq2Ac0oUwmk2boZBJmbtQQ+hN+gFv9BHfi1j/wC/wNp20W2nrgwuGce7n3Hj/lTIFtfxmVldW19Y3qZm1re2d3z9yvd1WSSUI7JOGJ7PtYUc4E7QADTvuppDj2Oe3546up37unUrFE3EGeUi/GI8FCRjBoaWjWb1zJRhFgKZMHl4kQ8qHZsJv2DNYycUrSQCXaQ/PbDRKSxVQA4VipgWOn4BVYAiOcTmpupmiKyRiP6EBTgWOqvGJ2+8Q61kpghYnUJcCaqb8nChwrlce+7owxRGrRm4r/ekqfEtFgYT2EF17BRJoBFWS+Pcy4BYk1TccKmKQEeK4JJpLpBywSYYkJ6AxrOhlnMYdl0j1tOnbTuT1rtC7LjKroEB2hE+Sgc9RC16iNOoigR/SMXtCr8WS8Ge/Gx7y1YpQzB+gPjM8fLg6dsQ==</latexit><latexit sha1_base64="2vbM6J7fBPUp0GlQlZVJDoavXG4=">AAACEHicbVDLSsNAFJ3UV62vWJdugkVwVRIRdFl040oq2Ac0oUwmk2boZBJmbtQQ+hN+gFv9BHfi1j/wC/wNp20W2nrgwuGce7n3Hj/lTIFtfxmVldW19Y3qZm1re2d3z9yvd1WSSUI7JOGJ7PtYUc4E7QADTvuppDj2Oe3546up37unUrFE3EGeUi/GI8FCRjBoaWjWb1zJRhFgKZMHl4kQ8qHZsJv2DNYycUrSQCXaQ/PbDRKSxVQA4VipgWOn4BVYAiOcTmpupmiKyRiP6EBTgWOqvGJ2+8Q61kpghYnUJcCaqb8nChwrlce+7owxRGrRm4r/ekqfEtFgYT2EF17BRJoBFWS+Pcy4BYk1TccKmKQEeK4JJpLpBywSYYkJ6AxrOhlnMYdl0j1tOnbTuT1rtC7LjKroEB2hE+Sgc9RC16iNOoigR/SMXtCr8WS8Ge/Gx7y1YpQzB+gPjM8fLg6dsQ==</latexit><latexit sha1_base64="2vbM6J7fBPUp0GlQlZVJDoavXG4=">AAACEHicbVDLSsNAFJ3UV62vWJdugkVwVRIRdFl040oq2Ac0oUwmk2boZBJmbtQQ+hN+gFv9BHfi1j/wC/wNp20W2nrgwuGce7n3Hj/lTIFtfxmVldW19Y3qZm1re2d3z9yvd1WSSUI7JOGJ7PtYUc4E7QADTvuppDj2Oe3546up37unUrFE3EGeUi/GI8FCRjBoaWjWb1zJRhFgKZMHl4kQ8qHZsJv2DNYycUrSQCXaQ/PbDRKSxVQA4VipgWOn4BVYAiOcTmpupmiKyRiP6EBTgWOqvGJ2+8Q61kpghYnUJcCaqb8nChwrlce+7owxRGrRm4r/ekqfEtFgYT2EF17BRJoBFWS+Pcy4BYk1TccKmKQEeK4JJpLpBywSYYkJ6AxrOhlnMYdl0j1tOnbTuT1rtC7LjKroEB2hE+Sgc9RC16iNOoigR/SMXtCr8WS8Ge/Gx7y1YpQzB+gPjM8fLg6dsQ==</latexit><latexit sha1_base64="2vbM6J7fBPUp0GlQlZVJDoavXG4=">AAACEHicbVDLSsNAFJ3UV62vWJdugkVwVRIRdFl040oq2Ac0oUwmk2boZBJmbtQQ+hN+gFv9BHfi1j/wC/wNp20W2nrgwuGce7n3Hj/lTIFtfxmVldW19Y3qZm1re2d3z9yvd1WSSUI7JOGJ7PtYUc4E7QADTvuppDj2Oe3546up37unUrFE3EGeUi/GI8FCRjBoaWjWb1zJRhFgKZMHl4kQ8qHZsJv2DNYycUrSQCXaQ/PbDRKSxVQA4VipgWOn4BVYAiOcTmpupmiKyRiP6EBTgWOqvGJ2+8Q61kpghYnUJcCaqb8nChwrlce+7owxRGrRm4r/ekqfEtFgYT2EF17BRJoBFWS+Pcy4BYk1TccKmKQEeK4JJpLpBywSYYkJ6AxrOhlnMYdl0j1tOnbTuT1rtC7LjKroEB2hE+Sgc9RC16iNOoigR/SMXtCr8WS8Ge/Gx7y1YpQzB+gPjM8fLg6dsQ==</latexit> at fixed central charge.



Functional Bootstrap: Previous Results

Ansatz: ! =
NX

n=0

↵n @
2n+1
⌧ |⌧=i

<latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit><latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit><latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit><latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit>

optimize over ↵n
<latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit><latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit><latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit><latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit>

Analytics: �V (c) <
c

6
+O(1)

<latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit><latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit><latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit><latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit>

as c ! 1
<latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit>

N = 1
<latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit><latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit><latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit><latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit> [Hellerman ’09]

no asymptotic improvement for any finite fixed     .N
<latexit sha1_base64="eD47o+5YLKQOTqexuBcTrlZpCZg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF0+SgHlAsoTZ2d5kyOzsMjMrhBD8AK/6Cd7Eq9/iF/gbTpI9aGJBQ1HVTXdXkAqujet+OYW19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3H1FpnsgHM07Rj+lA8ogzaqzUuO+XK27VnYOsEi8nFchR75e/e2HCshilYYJq3fXc1PgTqgxnAqelXqYxpWxEB9i1VNIYtT+ZHzolZ1YJSZQoW9KQufp7YkJjrcdxYDtjaoZ62ZuJ/3ranjLEcGm9ia79CZdpZlCyxfYoE8QkZBYFCblCZsTYEsoUtw8QNqSKMmMDK9lkvOUcVknrouq5Va9xWand5BkV4QRO4Rw8uIIa3EEdmsAA4Rle4NV5ct6cd+dj0Vpw8plj+APn8weLqpWr</latexit><latexit sha1_base64="eD47o+5YLKQOTqexuBcTrlZpCZg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF0+SgHlAsoTZ2d5kyOzsMjMrhBD8AK/6Cd7Eq9/iF/gbTpI9aGJBQ1HVTXdXkAqujet+OYW19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3H1FpnsgHM07Rj+lA8ogzaqzUuO+XK27VnYOsEi8nFchR75e/e2HCshilYYJq3fXc1PgTqgxnAqelXqYxpWxEB9i1VNIYtT+ZHzolZ1YJSZQoW9KQufp7YkJjrcdxYDtjaoZ62ZuJ/3ranjLEcGm9ia79CZdpZlCyxfYoE8QkZBYFCblCZsTYEsoUtw8QNqSKMmMDK9lkvOUcVknrouq5Va9xWand5BkV4QRO4Rw8uIIa3EEdmsAA4Rle4NV5ct6cd+dj0Vpw8plj+APn8weLqpWr</latexit><latexit sha1_base64="eD47o+5YLKQOTqexuBcTrlZpCZg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF0+SgHlAsoTZ2d5kyOzsMjMrhBD8AK/6Cd7Eq9/iF/gbTpI9aGJBQ1HVTXdXkAqujet+OYW19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3H1FpnsgHM07Rj+lA8ogzaqzUuO+XK27VnYOsEi8nFchR75e/e2HCshilYYJq3fXc1PgTqgxnAqelXqYxpWxEB9i1VNIYtT+ZHzolZ1YJSZQoW9KQufp7YkJjrcdxYDtjaoZ62ZuJ/3ranjLEcGm9ia79CZdpZlCyxfYoE8QkZBYFCblCZsTYEsoUtw8QNqSKMmMDK9lkvOUcVknrouq5Va9xWand5BkV4QRO4Rw8uIIa3EEdmsAA4Rle4NV5ct6cd+dj0Vpw8plj+APn8weLqpWr</latexit><latexit sha1_base64="eD47o+5YLKQOTqexuBcTrlZpCZg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF0+SgHlAsoTZ2d5kyOzsMjMrhBD8AK/6Cd7Eq9/iF/gbTpI9aGJBQ1HVTXdXkAqujet+OYW19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3H1FpnsgHM07Rj+lA8ogzaqzUuO+XK27VnYOsEi8nFchR75e/e2HCshilYYJq3fXc1PgTqgxnAqelXqYxpWxEB9i1VNIYtT+ZHzolZ1YJSZQoW9KQufp7YkJjrcdxYDtjaoZ62ZuJ/3ranjLEcGm9ia79CZdpZlCyxfYoE8QkZBYFCblCZsTYEsoUtw8QNqSKMmMDK9lkvOUcVknrouq5Va9xWand5BkV4QRO4Rw8uIIa3EEdmsAA4Rle4NV5ct6cd+dj0Vpw8plj+APn8weLqpWr</latexit>

[Friedan, Keller ’13]

Numerics: Indicates that the true asymptotic bound is stronger, i.e. 
need to take N ! 1

<latexit sha1_base64="2vbM6J7fBPUp0GlQlZVJDoavXG4=">AAACEHicbVDLSsNAFJ3UV62vWJdugkVwVRIRdFl040oq2Ac0oUwmk2boZBJmbtQQ+hN+gFv9BHfi1j/wC/wNp20W2nrgwuGce7n3Hj/lTIFtfxmVldW19Y3qZm1re2d3z9yvd1WSSUI7JOGJ7PtYUc4E7QADTvuppDj2Oe3546up37unUrFE3EGeUi/GI8FCRjBoaWjWb1zJRhFgKZMHl4kQ8qHZsJv2DNYycUrSQCXaQ/PbDRKSxVQA4VipgWOn4BVYAiOcTmpupmiKyRiP6EBTgWOqvGJ2+8Q61kpghYnUJcCaqb8nChwrlce+7owxRGrRm4r/ekqfEtFgYT2EF17BRJoBFWS+Pcy4BYk1TccKmKQEeK4JJpLpBywSYYkJ6AxrOhlnMYdl0j1tOnbTuT1rtC7LjKroEB2hE+Sgc9RC16iNOoigR/SMXtCr8WS8Ge/Gx7y1YpQzB+gPjM8fLg6dsQ==</latexit><latexit sha1_base64="2vbM6J7fBPUp0GlQlZVJDoavXG4=">AAACEHicbVDLSsNAFJ3UV62vWJdugkVwVRIRdFl040oq2Ac0oUwmk2boZBJmbtQQ+hN+gFv9BHfi1j/wC/wNp20W2nrgwuGce7n3Hj/lTIFtfxmVldW19Y3qZm1re2d3z9yvd1WSSUI7JOGJ7PtYUc4E7QADTvuppDj2Oe3546up37unUrFE3EGeUi/GI8FCRjBoaWjWb1zJRhFgKZMHl4kQ8qHZsJv2DNYycUrSQCXaQ/PbDRKSxVQA4VipgWOn4BVYAiOcTmpupmiKyRiP6EBTgWOqvGJ2+8Q61kpghYnUJcCaqb8nChwrlce+7owxRGrRm4r/ekqfEtFgYT2EF17BRJoBFWS+Pcy4BYk1TccKmKQEeK4JJpLpBywSYYkJ6AxrOhlnMYdl0j1tOnbTuT1rtC7LjKroEB2hE+Sgc9RC16iNOoigR/SMXtCr8WS8Ge/Gx7y1YpQzB+gPjM8fLg6dsQ==</latexit><latexit sha1_base64="2vbM6J7fBPUp0GlQlZVJDoavXG4=">AAACEHicbVDLSsNAFJ3UV62vWJdugkVwVRIRdFl040oq2Ac0oUwmk2boZBJmbtQQ+hN+gFv9BHfi1j/wC/wNp20W2nrgwuGce7n3Hj/lTIFtfxmVldW19Y3qZm1re2d3z9yvd1WSSUI7JOGJ7PtYUc4E7QADTvuppDj2Oe3546up37unUrFE3EGeUi/GI8FCRjBoaWjWb1zJRhFgKZMHl4kQ8qHZsJv2DNYycUrSQCXaQ/PbDRKSxVQA4VipgWOn4BVYAiOcTmpupmiKyRiP6EBTgWOqvGJ2+8Q61kpghYnUJcCaqb8nChwrlce+7owxRGrRm4r/ekqfEtFgYT2EF17BRJoBFWS+Pcy4BYk1TccKmKQEeK4JJpLpBywSYYkJ6AxrOhlnMYdl0j1tOnbTuT1rtC7LjKroEB2hE+Sgc9RC16iNOoigR/SMXtCr8WS8Ge/Gx7y1YpQzB+gPjM8fLg6dsQ==</latexit><latexit sha1_base64="2vbM6J7fBPUp0GlQlZVJDoavXG4=">AAACEHicbVDLSsNAFJ3UV62vWJdugkVwVRIRdFl040oq2Ac0oUwmk2boZBJmbtQQ+hN+gFv9BHfi1j/wC/wNp20W2nrgwuGce7n3Hj/lTIFtfxmVldW19Y3qZm1re2d3z9yvd1WSSUI7JOGJ7PtYUc4E7QADTvuppDj2Oe3546up37unUrFE3EGeUi/GI8FCRjBoaWjWb1zJRhFgKZMHl4kQ8qHZsJv2DNYycUrSQCXaQ/PbDRKSxVQA4VipgWOn4BVYAiOcTmpupmiKyRiP6EBTgWOqvGJ2+8Q61kpghYnUJcCaqb8nChwrlce+7owxRGrRm4r/ekqfEtFgYT2EF17BRJoBFWS+Pcy4BYk1TccKmKQEeK4JJpLpBywSYYkJ6AxrOhlnMYdl0j1tOnbTuT1rtC7LjKroEB2hE+Sgc9RC16iNOoigR/SMXtCr8WS8Ge/Gx7y1YpQzB+gPjM8fLg6dsQ==</latexit> at fixed central charge.

Conjectures based on finite-   numerics:c
<latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit>

�V (c) <
c

9
+O(1)

<latexit sha1_base64="2GmB80bjrlJ0PS+kMUbLBU7KAEA=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEUEFF0VduLOCvUATymR60g6dXJiZCCVk73P4AG71EdyJS30BX8PpZaGtPwz8/OcczpzPizmTyrI+jdzS8srqWn69sLG5tb1j7u41ZZQICg0a8Ui0PSKBsxAaiikO7VgACTwOLW94Na63HkBIFoX3ahSDG5B+yHxGidJR1yw618AV6abNrEwr+AI7viA0pVl6nuEjfFu2K12zZFWtifCisWemhGaqd81vpxfRJIBQUU6k7NhWrNyUCMUoh6zgJBJiQoekDx1tQxKAdNPJLRk+1EkP+5HQL1R4kv6eSEkg5SjwdGdA1EDO18bhvzWpvzKA3tx65Z+5KQvjREFIp9v9hGMV4TEt3GMCqOIjbQgVTB+A6YBoQkozLWgy9jyHRdM8rtpW1b47KdUuZ4zy6AAVURnZ6BTV0A2qowai6BE9oxf0ajwZb8a78TFtzRmzmX30R8bXD3uSobs=</latexit><latexit sha1_base64="2GmB80bjrlJ0PS+kMUbLBU7KAEA=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEUEFF0VduLOCvUATymR60g6dXJiZCCVk73P4AG71EdyJS30BX8PpZaGtPwz8/OcczpzPizmTyrI+jdzS8srqWn69sLG5tb1j7u41ZZQICg0a8Ui0PSKBsxAaiikO7VgACTwOLW94Na63HkBIFoX3ahSDG5B+yHxGidJR1yw618AV6abNrEwr+AI7viA0pVl6nuEjfFu2K12zZFWtifCisWemhGaqd81vpxfRJIBQUU6k7NhWrNyUCMUoh6zgJBJiQoekDx1tQxKAdNPJLRk+1EkP+5HQL1R4kv6eSEkg5SjwdGdA1EDO18bhvzWpvzKA3tx65Z+5KQvjREFIp9v9hGMV4TEt3GMCqOIjbQgVTB+A6YBoQkozLWgy9jyHRdM8rtpW1b47KdUuZ4zy6AAVURnZ6BTV0A2qowai6BE9oxf0ajwZb8a78TFtzRmzmX30R8bXD3uSobs=</latexit><latexit sha1_base64="2GmB80bjrlJ0PS+kMUbLBU7KAEA=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEUEFF0VduLOCvUATymR60g6dXJiZCCVk73P4AG71EdyJS30BX8PpZaGtPwz8/OcczpzPizmTyrI+jdzS8srqWn69sLG5tb1j7u41ZZQICg0a8Ui0PSKBsxAaiikO7VgACTwOLW94Na63HkBIFoX3ahSDG5B+yHxGidJR1yw618AV6abNrEwr+AI7viA0pVl6nuEjfFu2K12zZFWtifCisWemhGaqd81vpxfRJIBQUU6k7NhWrNyUCMUoh6zgJBJiQoekDx1tQxKAdNPJLRk+1EkP+5HQL1R4kv6eSEkg5SjwdGdA1EDO18bhvzWpvzKA3tx65Z+5KQvjREFIp9v9hGMV4TEt3GMCqOIjbQgVTB+A6YBoQkozLWgy9jyHRdM8rtpW1b47KdUuZ4zy6AAVURnZ6BTV0A2qowai6BE9oxf0ajwZb8a78TFtzRmzmX30R8bXD3uSobs=</latexit><latexit sha1_base64="2GmB80bjrlJ0PS+kMUbLBU7KAEA=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEUEFF0VduLOCvUATymR60g6dXJiZCCVk73P4AG71EdyJS30BX8PpZaGtPwz8/OcczpzPizmTyrI+jdzS8srqWn69sLG5tb1j7u41ZZQICg0a8Ui0PSKBsxAaiikO7VgACTwOLW94Na63HkBIFoX3ahSDG5B+yHxGidJR1yw618AV6abNrEwr+AI7viA0pVl6nuEjfFu2K12zZFWtifCisWemhGaqd81vpxfRJIBQUU6k7NhWrNyUCMUoh6zgJBJiQoekDx1tQxKAdNPJLRk+1EkP+5HQL1R4kv6eSEkg5SjwdGdA1EDO18bhvzWpvzKA3tx65Z+5KQvjREFIp9v9hGMV4TEt3GMCqOIjbQgVTB+A6YBoQkozLWgy9jyHRdM8rtpW1b47KdUuZ4zy6AAVURnZ6BTV0A2qowai6BE9oxf0ajwZb8a78TFtzRmzmX30R8bXD3uSobs=</latexit>

[Collier, Lin, Yin ’16]as c ! 1
<latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit>

�V (c) ⇡
c

9.08
<latexit sha1_base64="nUC4NLEH98eIzmZ56AOHSZG58WM=">AAACInicbZDLSsNAFIYn9VbrLerSzWAV6qYkIlh3RV24rGAv0JQwmZy0QycXZiZiCXkBn8MHcKuP4E5cCe59DaeXhbb+MPDzn3M4cz4v4Uwqy/o0CkvLK6trxfXSxubW9o65u9eScSooNGnMY9HxiATOImgqpjh0EgEk9Di0veHVuN6+ByFZHN2pUQK9kPQjFjBKlI5c88i5Bq6Im7XyCj3BDkkSET9gJxCEZjTPLqpWLXfNslW1JsKLxp6ZMpqp4Zrfjh/TNIRIUU6k7NpWonoZEYpRDnnJSSUkhA5JH7raRiQE2csm1+T4WCc+DmKhX6TwJP09kZFQylHo6c6QqIGcr43Df2tSf2UA/tx6FdR6GYuSVEFEp9uDlGMV4zEv7DMBVPGRNoQKpg/AdEA0HaWpljQZe57DommdVm2rat+eleuXM0ZFdIAOUQXZ6BzV0Q1qoCai6BE9oxf0ajwZb8a78TFtLRizmX30R8bXDzwCo+M=</latexit><latexit sha1_base64="nUC4NLEH98eIzmZ56AOHSZG58WM=">AAACInicbZDLSsNAFIYn9VbrLerSzWAV6qYkIlh3RV24rGAv0JQwmZy0QycXZiZiCXkBn8MHcKuP4E5cCe59DaeXhbb+MPDzn3M4cz4v4Uwqy/o0CkvLK6trxfXSxubW9o65u9eScSooNGnMY9HxiATOImgqpjh0EgEk9Di0veHVuN6+ByFZHN2pUQK9kPQjFjBKlI5c88i5Bq6Im7XyCj3BDkkSET9gJxCEZjTPLqpWLXfNslW1JsKLxp6ZMpqp4Zrfjh/TNIRIUU6k7NpWonoZEYpRDnnJSSUkhA5JH7raRiQE2csm1+T4WCc+DmKhX6TwJP09kZFQylHo6c6QqIGcr43Df2tSf2UA/tx6FdR6GYuSVEFEp9uDlGMV4zEv7DMBVPGRNoQKpg/AdEA0HaWpljQZe57DommdVm2rat+eleuXM0ZFdIAOUQXZ6BzV0Q1qoCai6BE9oxf0ajwZb8a78TFtLRizmX30R8bXDzwCo+M=</latexit><latexit sha1_base64="nUC4NLEH98eIzmZ56AOHSZG58WM=">AAACInicbZDLSsNAFIYn9VbrLerSzWAV6qYkIlh3RV24rGAv0JQwmZy0QycXZiZiCXkBn8MHcKuP4E5cCe59DaeXhbb+MPDzn3M4cz4v4Uwqy/o0CkvLK6trxfXSxubW9o65u9eScSooNGnMY9HxiATOImgqpjh0EgEk9Di0veHVuN6+ByFZHN2pUQK9kPQjFjBKlI5c88i5Bq6Im7XyCj3BDkkSET9gJxCEZjTPLqpWLXfNslW1JsKLxp6ZMpqp4Zrfjh/TNIRIUU6k7NpWonoZEYpRDnnJSSUkhA5JH7raRiQE2csm1+T4WCc+DmKhX6TwJP09kZFQylHo6c6QqIGcr43Df2tSf2UA/tx6FdR6GYuSVEFEp9uDlGMV4zEv7DMBVPGRNoQKpg/AdEA0HaWpljQZe57DommdVm2rat+eleuXM0ZFdIAOUQXZ6BzV0Q1qoCai6BE9oxf0ajwZb8a78TFtLRizmX30R8bXDzwCo+M=</latexit><latexit sha1_base64="nUC4NLEH98eIzmZ56AOHSZG58WM=">AAACInicbZDLSsNAFIYn9VbrLerSzWAV6qYkIlh3RV24rGAv0JQwmZy0QycXZiZiCXkBn8MHcKuP4E5cCe59DaeXhbb+MPDzn3M4cz4v4Uwqy/o0CkvLK6trxfXSxubW9o65u9eScSooNGnMY9HxiATOImgqpjh0EgEk9Di0veHVuN6+ByFZHN2pUQK9kPQjFjBKlI5c88i5Bq6Im7XyCj3BDkkSET9gJxCEZjTPLqpWLXfNslW1JsKLxp6ZMpqp4Zrfjh/TNIRIUU6k7NpWonoZEYpRDnnJSSUkhA5JH7raRiQE2csm1+T4WCc+DmKhX6TwJP09kZFQylHo6c6QqIGcr43Df2tSf2UA/tx6FdR6GYuSVEFEp9uDlGMV4zEv7DMBVPGRNoQKpg/AdEA0HaWpljQZe57DommdVm2rat+eleuXM0ZFdIAOUQXZ6BzV0Q1qoCai6BE9oxf0ajwZb8a78TFtLRizmX30R8bXDzwCo+M=</latexit>

as c ! 1
<latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit>

[Afkhami-Jeddi, Hartman, Tajdini ’19]



Functional Bootstrap: Previous Results

Ansatz: ! =
NX

n=0

↵n @
2n+1
⌧ |⌧=i

<latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit><latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit><latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit><latexit sha1_base64="WeBd4Sd58SlhtxvN3lng/vpvIew="></latexit>

optimize over ↵n
<latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit><latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit><latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit><latexit sha1_base64="SJSa3tzwh2a4kv0hdUtxJ9ldZaU=">AAACBHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfTOzmaHzM4uM7NCCLn6AV71E7yJV//DL/A3nCR70MSChqKqm+6uIBNcG9f9ckpr6xubW+Xtys7u3v5B9fCordNcUdaiqUhVN0DNBJesZbgRrJsphkkgWCcY3c78ziNTmqfywYwz5ic4lDziFI2Vun0UWYwDOajW3Lo7B1klXkFqUKA5qH73w5TmCZOGCtS657mZ8SeoDKeCTSv9XLMM6QiHrGepxIRpfzK/d0rOrBKSKFW2pCFz9ffEBBOtx0lgOxM0sV72ZuK/nranxCxcWm+ia3/CZZYbJulie5QLYlIyS4SEXDFqxNgSpIrbBwiNUSE1NreKTcZbzmGVtC/qnlv37i9rjZsiozKcwCmcgwdX0IA7aEILKAh4hhd4dZ6cN+fd+Vi0lpxi5hj+wPn8ATN1mNI=</latexit>

Analytics: �V (c) <
c

6
+O(1)

<latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit><latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit><latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit><latexit sha1_base64="gO9E+FJp9pefTKKzAxTm+ZwRjb8=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEVEXLoq6cGcFe4EmlMn0pB06uTAzEUrI3ufwAdzqI7gTl/oCvobTy0Jbfxj4+c85nDmfF3MmlWV9Grml5ZXVtfx6YWNza3vH3N1ryigRFBo04pFoe0QCZyE0FFMc2rEAEngcWt7walxvPYCQLArv1SgGNyD9kPmMEqWjrll0roEr0k2bWZlW8AV2fEFoSrP0NMNH+LZsV7pmyapaE+FFY89MCc1U75rfTi+iSQChopxI2bGtWLkpEYpRDlnBSSTEhA5JHzrahiQA6aaTWzJ8qJMe9iOhX6jwJP09kZJAylHg6c6AqIGcr43Df2tSf2UAvbn1yj93UxbGiYKQTrf7CccqwmNauMcEUMVH2hAqmD4A0wHRhJRmWtBk7HkOi6Z5XLWtqn13Uqpdzhjl0QEqojKy0RmqoRtURw1E0SN6Ri/o1Xgy3ox342PamjNmM/voj4yvH3avobg=</latexit>

as c ! 1
<latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit>

N = 1
<latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit><latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit><latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit><latexit sha1_base64="EWgeCzJqV+D8AbykhOoHCkg5mSE=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MWTRDQPSJYwO9ubDJmdXWZmhRBy8AO86id4E69+il/gbzhJ9qDRgoaiqpvuriAVXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6mTTDFssEQkqh1QjYJLbBhuBLZThTQOBLaC4dXUbz2g0jyR92aUoh/TvuQRZ9RY6e7mwuuVK27VnYH8JV5OKpCj3it/dcOEZTFKwwTVuuO5qfHHVBnOBE5K3UxjStmQ9rFjqaQxan88O3VCjqwSkihRtqQhM/XnxJjGWo/iwHbG1Az0ojcV//W0PWWA4cJ6E537Yy7TzKBk8+1RJohJyDQMEnKFzIiRJZQpbh8gbEAVZcZGVrLJeIs5/CXNk6rnVr3b00rtMs+oCAdwCMfgwRnU4Brq0AAGfXiCZ3hxHp1X5815n7cWnHxmH37B+fgGhkSWLQ==</latexit> [Hellerman ’09]

no asymptotic improvement for any finite fixed     .N
<latexit sha1_base64="eD47o+5YLKQOTqexuBcTrlZpCZg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF0+SgHlAsoTZ2d5kyOzsMjMrhBD8AK/6Cd7Eq9/iF/gbTpI9aGJBQ1HVTXdXkAqujet+OYW19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3H1FpnsgHM07Rj+lA8ogzaqzUuO+XK27VnYOsEi8nFchR75e/e2HCshilYYJq3fXc1PgTqgxnAqelXqYxpWxEB9i1VNIYtT+ZHzolZ1YJSZQoW9KQufp7YkJjrcdxYDtjaoZ62ZuJ/3ranjLEcGm9ia79CZdpZlCyxfYoE8QkZBYFCblCZsTYEsoUtw8QNqSKMmMDK9lkvOUcVknrouq5Va9xWand5BkV4QRO4Rw8uIIa3EEdmsAA4Rle4NV5ct6cd+dj0Vpw8plj+APn8weLqpWr</latexit><latexit sha1_base64="eD47o+5YLKQOTqexuBcTrlZpCZg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF0+SgHlAsoTZ2d5kyOzsMjMrhBD8AK/6Cd7Eq9/iF/gbTpI9aGJBQ1HVTXdXkAqujet+OYW19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3H1FpnsgHM07Rj+lA8ogzaqzUuO+XK27VnYOsEi8nFchR75e/e2HCshilYYJq3fXc1PgTqgxnAqelXqYxpWxEB9i1VNIYtT+ZHzolZ1YJSZQoW9KQufp7YkJjrcdxYDtjaoZ62ZuJ/3ranjLEcGm9ia79CZdpZlCyxfYoE8QkZBYFCblCZsTYEsoUtw8QNqSKMmMDK9lkvOUcVknrouq5Va9xWand5BkV4QRO4Rw8uIIa3EEdmsAA4Rle4NV5ct6cd+dj0Vpw8plj+APn8weLqpWr</latexit><latexit sha1_base64="eD47o+5YLKQOTqexuBcTrlZpCZg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF0+SgHlAsoTZ2d5kyOzsMjMrhBD8AK/6Cd7Eq9/iF/gbTpI9aGJBQ1HVTXdXkAqujet+OYW19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3H1FpnsgHM07Rj+lA8ogzaqzUuO+XK27VnYOsEi8nFchR75e/e2HCshilYYJq3fXc1PgTqgxnAqelXqYxpWxEB9i1VNIYtT+ZHzolZ1YJSZQoW9KQufp7YkJjrcdxYDtjaoZ62ZuJ/3ranjLEcGm9ia79CZdpZlCyxfYoE8QkZBYFCblCZsTYEsoUtw8QNqSKMmMDK9lkvOUcVknrouq5Va9xWand5BkV4QRO4Rw8uIIa3EEdmsAA4Rle4NV5ct6cd+dj0Vpw8plj+APn8weLqpWr</latexit><latexit sha1_base64="eD47o+5YLKQOTqexuBcTrlZpCZg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF0+SgHlAsoTZ2d5kyOzsMjMrhBD8AK/6Cd7Eq9/iF/gbTpI9aGJBQ1HVTXdXkAqujet+OYW19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3H1FpnsgHM07Rj+lA8ogzaqzUuO+XK27VnYOsEi8nFchR75e/e2HCshilYYJq3fXc1PgTqgxnAqelXqYxpWxEB9i1VNIYtT+ZHzolZ1YJSZQoW9KQufp7YkJjrcdxYDtjaoZ62ZuJ/3ranjLEcGm9ia79CZdpZlCyxfYoE8QkZBYFCblCZsTYEsoUtw8QNqSKMmMDK9lkvOUcVknrouq5Va9xWand5BkV4QRO4Rw8uIIa3EEdmsAA4Rle4NV5ct6cd+dj0Vpw8plj+APn8weLqpWr</latexit>

[Friedan, Keller ’13]

Numerics: Indicates that the true asymptotic bound is stronger, i.e. 
need to take N ! 1

<latexit sha1_base64="2vbM6J7fBPUp0GlQlZVJDoavXG4=">AAACEHicbVDLSsNAFJ3UV62vWJdugkVwVRIRdFl040oq2Ac0oUwmk2boZBJmbtQQ+hN+gFv9BHfi1j/wC/wNp20W2nrgwuGce7n3Hj/lTIFtfxmVldW19Y3qZm1re2d3z9yvd1WSSUI7JOGJ7PtYUc4E7QADTvuppDj2Oe3546up37unUrFE3EGeUi/GI8FCRjBoaWjWb1zJRhFgKZMHl4kQ8qHZsJv2DNYycUrSQCXaQ/PbDRKSxVQA4VipgWOn4BVYAiOcTmpupmiKyRiP6EBTgWOqvGJ2+8Q61kpghYnUJcCaqb8nChwrlce+7owxRGrRm4r/ekqfEtFgYT2EF17BRJoBFWS+Pcy4BYk1TccKmKQEeK4JJpLpBywSYYkJ6AxrOhlnMYdl0j1tOnbTuT1rtC7LjKroEB2hE+Sgc9RC16iNOoigR/SMXtCr8WS8Ge/Gx7y1YpQzB+gPjM8fLg6dsQ==</latexit><latexit sha1_base64="2vbM6J7fBPUp0GlQlZVJDoavXG4=">AAACEHicbVDLSsNAFJ3UV62vWJdugkVwVRIRdFl040oq2Ac0oUwmk2boZBJmbtQQ+hN+gFv9BHfi1j/wC/wNp20W2nrgwuGce7n3Hj/lTIFtfxmVldW19Y3qZm1re2d3z9yvd1WSSUI7JOGJ7PtYUc4E7QADTvuppDj2Oe3546up37unUrFE3EGeUi/GI8FCRjBoaWjWb1zJRhFgKZMHl4kQ8qHZsJv2DNYycUrSQCXaQ/PbDRKSxVQA4VipgWOn4BVYAiOcTmpupmiKyRiP6EBTgWOqvGJ2+8Q61kpghYnUJcCaqb8nChwrlce+7owxRGrRm4r/ekqfEtFgYT2EF17BRJoBFWS+Pcy4BYk1TccKmKQEeK4JJpLpBywSYYkJ6AxrOhlnMYdl0j1tOnbTuT1rtC7LjKroEB2hE+Sgc9RC16iNOoigR/SMXtCr8WS8Ge/Gx7y1YpQzB+gPjM8fLg6dsQ==</latexit><latexit sha1_base64="2vbM6J7fBPUp0GlQlZVJDoavXG4=">AAACEHicbVDLSsNAFJ3UV62vWJdugkVwVRIRdFl040oq2Ac0oUwmk2boZBJmbtQQ+hN+gFv9BHfi1j/wC/wNp20W2nrgwuGce7n3Hj/lTIFtfxmVldW19Y3qZm1re2d3z9yvd1WSSUI7JOGJ7PtYUc4E7QADTvuppDj2Oe3546up37unUrFE3EGeUi/GI8FCRjBoaWjWb1zJRhFgKZMHl4kQ8qHZsJv2DNYycUrSQCXaQ/PbDRKSxVQA4VipgWOn4BVYAiOcTmpupmiKyRiP6EBTgWOqvGJ2+8Q61kpghYnUJcCaqb8nChwrlce+7owxRGrRm4r/ekqfEtFgYT2EF17BRJoBFWS+Pcy4BYk1TccKmKQEeK4JJpLpBywSYYkJ6AxrOhlnMYdl0j1tOnbTuT1rtC7LjKroEB2hE+Sgc9RC16iNOoigR/SMXtCr8WS8Ge/Gx7y1YpQzB+gPjM8fLg6dsQ==</latexit><latexit sha1_base64="2vbM6J7fBPUp0GlQlZVJDoavXG4=">AAACEHicbVDLSsNAFJ3UV62vWJdugkVwVRIRdFl040oq2Ac0oUwmk2boZBJmbtQQ+hN+gFv9BHfi1j/wC/wNp20W2nrgwuGce7n3Hj/lTIFtfxmVldW19Y3qZm1re2d3z9yvd1WSSUI7JOGJ7PtYUc4E7QADTvuppDj2Oe3546up37unUrFE3EGeUi/GI8FCRjBoaWjWb1zJRhFgKZMHl4kQ8qHZsJv2DNYycUrSQCXaQ/PbDRKSxVQA4VipgWOn4BVYAiOcTmpupmiKyRiP6EBTgWOqvGJ2+8Q61kpghYnUJcCaqb8nChwrlce+7owxRGrRm4r/ekqfEtFgYT2EF17BRJoBFWS+Pcy4BYk1TccKmKQEeK4JJpLpBywSYYkJ6AxrOhlnMYdl0j1tOnbTuT1rtC7LjKroEB2hE+Sgc9RC16iNOoigR/SMXtCr8WS8Ge/Gx7y1YpQzB+gPjM8fLg6dsQ==</latexit> at fixed central charge.

Conjectures based on finite-   numerics:c
<latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit>

�V (c) <
c

9
+O(1)

<latexit sha1_base64="2GmB80bjrlJ0PS+kMUbLBU7KAEA=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEUEFF0VduLOCvUATymR60g6dXJiZCCVk73P4AG71EdyJS30BX8PpZaGtPwz8/OcczpzPizmTyrI+jdzS8srqWn69sLG5tb1j7u41ZZQICg0a8Ui0PSKBsxAaiikO7VgACTwOLW94Na63HkBIFoX3ahSDG5B+yHxGidJR1yw618AV6abNrEwr+AI7viA0pVl6nuEjfFu2K12zZFWtifCisWemhGaqd81vpxfRJIBQUU6k7NhWrNyUCMUoh6zgJBJiQoekDx1tQxKAdNPJLRk+1EkP+5HQL1R4kv6eSEkg5SjwdGdA1EDO18bhvzWpvzKA3tx65Z+5KQvjREFIp9v9hGMV4TEt3GMCqOIjbQgVTB+A6YBoQkozLWgy9jyHRdM8rtpW1b47KdUuZ4zy6AAVURnZ6BTV0A2qowai6BE9oxf0ajwZb8a78TFtzRmzmX30R8bXD3uSobs=</latexit><latexit sha1_base64="2GmB80bjrlJ0PS+kMUbLBU7KAEA=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEUEFF0VduLOCvUATymR60g6dXJiZCCVk73P4AG71EdyJS30BX8PpZaGtPwz8/OcczpzPizmTyrI+jdzS8srqWn69sLG5tb1j7u41ZZQICg0a8Ui0PSKBsxAaiikO7VgACTwOLW94Na63HkBIFoX3ahSDG5B+yHxGidJR1yw618AV6abNrEwr+AI7viA0pVl6nuEjfFu2K12zZFWtifCisWemhGaqd81vpxfRJIBQUU6k7NhWrNyUCMUoh6zgJBJiQoekDx1tQxKAdNPJLRk+1EkP+5HQL1R4kv6eSEkg5SjwdGdA1EDO18bhvzWpvzKA3tx65Z+5KQvjREFIp9v9hGMV4TEt3GMCqOIjbQgVTB+A6YBoQkozLWgy9jyHRdM8rtpW1b47KdUuZ4zy6AAVURnZ6BTV0A2qowai6BE9oxf0ajwZb8a78TFtzRmzmX30R8bXD3uSobs=</latexit><latexit sha1_base64="2GmB80bjrlJ0PS+kMUbLBU7KAEA=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEUEFF0VduLOCvUATymR60g6dXJiZCCVk73P4AG71EdyJS30BX8PpZaGtPwz8/OcczpzPizmTyrI+jdzS8srqWn69sLG5tb1j7u41ZZQICg0a8Ui0PSKBsxAaiikO7VgACTwOLW94Na63HkBIFoX3ahSDG5B+yHxGidJR1yw618AV6abNrEwr+AI7viA0pVl6nuEjfFu2K12zZFWtifCisWemhGaqd81vpxfRJIBQUU6k7NhWrNyUCMUoh6zgJBJiQoekDx1tQxKAdNPJLRk+1EkP+5HQL1R4kv6eSEkg5SjwdGdA1EDO18bhvzWpvzKA3tx65Z+5KQvjREFIp9v9hGMV4TEt3GMCqOIjbQgVTB+A6YBoQkozLWgy9jyHRdM8rtpW1b47KdUuZ4zy6AAVURnZ6BTV0A2qowai6BE9oxf0ajwZb8a78TFtzRmzmX30R8bXD3uSobs=</latexit><latexit sha1_base64="2GmB80bjrlJ0PS+kMUbLBU7KAEA=">AAACIHicbZDLSsNAFIYn9VbrLerSzdAitAglEUEFF0VduLOCvUATymR60g6dXJiZCCVk73P4AG71EdyJS30BX8PpZaGtPwz8/OcczpzPizmTyrI+jdzS8srqWn69sLG5tb1j7u41ZZQICg0a8Ui0PSKBsxAaiikO7VgACTwOLW94Na63HkBIFoX3ahSDG5B+yHxGidJR1yw618AV6abNrEwr+AI7viA0pVl6nuEjfFu2K12zZFWtifCisWemhGaqd81vpxfRJIBQUU6k7NhWrNyUCMUoh6zgJBJiQoekDx1tQxKAdNPJLRk+1EkP+5HQL1R4kv6eSEkg5SjwdGdA1EDO18bhvzWpvzKA3tx65Z+5KQvjREFIp9v9hGMV4TEt3GMCqOIjbQgVTB+A6YBoQkozLWgy9jyHRdM8rtpW1b47KdUuZ4zy6AAVURnZ6BTV0A2qowai6BE9oxf0ajwZb8a78TFtzRmzmX30R8bXD3uSobs=</latexit>

[Collier, Lin, Yin ’16]as c ! 1
<latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit>

�V (c) ⇡
c

9.08
<latexit sha1_base64="nUC4NLEH98eIzmZ56AOHSZG58WM=">AAACInicbZDLSsNAFIYn9VbrLerSzWAV6qYkIlh3RV24rGAv0JQwmZy0QycXZiZiCXkBn8MHcKuP4E5cCe59DaeXhbb+MPDzn3M4cz4v4Uwqy/o0CkvLK6trxfXSxubW9o65u9eScSooNGnMY9HxiATOImgqpjh0EgEk9Di0veHVuN6+ByFZHN2pUQK9kPQjFjBKlI5c88i5Bq6Im7XyCj3BDkkSET9gJxCEZjTPLqpWLXfNslW1JsKLxp6ZMpqp4Zrfjh/TNIRIUU6k7NpWonoZEYpRDnnJSSUkhA5JH7raRiQE2csm1+T4WCc+DmKhX6TwJP09kZFQylHo6c6QqIGcr43Df2tSf2UA/tx6FdR6GYuSVEFEp9uDlGMV4zEv7DMBVPGRNoQKpg/AdEA0HaWpljQZe57DommdVm2rat+eleuXM0ZFdIAOUQXZ6BzV0Q1qoCai6BE9oxf0ajwZb8a78TFtLRizmX30R8bXDzwCo+M=</latexit><latexit sha1_base64="nUC4NLEH98eIzmZ56AOHSZG58WM=">AAACInicbZDLSsNAFIYn9VbrLerSzWAV6qYkIlh3RV24rGAv0JQwmZy0QycXZiZiCXkBn8MHcKuP4E5cCe59DaeXhbb+MPDzn3M4cz4v4Uwqy/o0CkvLK6trxfXSxubW9o65u9eScSooNGnMY9HxiATOImgqpjh0EgEk9Di0veHVuN6+ByFZHN2pUQK9kPQjFjBKlI5c88i5Bq6Im7XyCj3BDkkSET9gJxCEZjTPLqpWLXfNslW1JsKLxp6ZMpqp4Zrfjh/TNIRIUU6k7NpWonoZEYpRDnnJSSUkhA5JH7raRiQE2csm1+T4WCc+DmKhX6TwJP09kZFQylHo6c6QqIGcr43Df2tSf2UA/tx6FdR6GYuSVEFEp9uDlGMV4zEv7DMBVPGRNoQKpg/AdEA0HaWpljQZe57DommdVm2rat+eleuXM0ZFdIAOUQXZ6BzV0Q1qoCai6BE9oxf0ajwZb8a78TFtLRizmX30R8bXDzwCo+M=</latexit><latexit sha1_base64="nUC4NLEH98eIzmZ56AOHSZG58WM=">AAACInicbZDLSsNAFIYn9VbrLerSzWAV6qYkIlh3RV24rGAv0JQwmZy0QycXZiZiCXkBn8MHcKuP4E5cCe59DaeXhbb+MPDzn3M4cz4v4Uwqy/o0CkvLK6trxfXSxubW9o65u9eScSooNGnMY9HxiATOImgqpjh0EgEk9Di0veHVuN6+ByFZHN2pUQK9kPQjFjBKlI5c88i5Bq6Im7XyCj3BDkkSET9gJxCEZjTPLqpWLXfNslW1JsKLxp6ZMpqp4Zrfjh/TNIRIUU6k7NpWonoZEYpRDnnJSSUkhA5JH7raRiQE2csm1+T4WCc+DmKhX6TwJP09kZFQylHo6c6QqIGcr43Df2tSf2UA/tx6FdR6GYuSVEFEp9uDlGMV4zEv7DMBVPGRNoQKpg/AdEA0HaWpljQZe57DommdVm2rat+eleuXM0ZFdIAOUQXZ6BzV0Q1qoCai6BE9oxf0ajwZb8a78TFtLRizmX30R8bXDzwCo+M=</latexit><latexit sha1_base64="nUC4NLEH98eIzmZ56AOHSZG58WM=">AAACInicbZDLSsNAFIYn9VbrLerSzWAV6qYkIlh3RV24rGAv0JQwmZy0QycXZiZiCXkBn8MHcKuP4E5cCe59DaeXhbb+MPDzn3M4cz4v4Uwqy/o0CkvLK6trxfXSxubW9o65u9eScSooNGnMY9HxiATOImgqpjh0EgEk9Di0veHVuN6+ByFZHN2pUQK9kPQjFjBKlI5c88i5Bq6Im7XyCj3BDkkSET9gJxCEZjTPLqpWLXfNslW1JsKLxp6ZMpqp4Zrfjh/TNIRIUU6k7NpWonoZEYpRDnnJSSUkhA5JH7raRiQE2csm1+T4WCc+DmKhX6TwJP09kZFQylHo6c6QqIGcr43Df2tSf2UA/tx6FdR6GYuSVEFEp9uDlGMV4zEv7DMBVPGRNoQKpg/AdEA0HaWpljQZe57DommdVm2rat+eleuXM0ZFdIAOUQXZ6BzV0Q1qoCai6BE9oxf0ajwZb8a78TFtLRizmX30R8bXDzwCo+M=</latexit>

as c ! 1
<latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit><latexit sha1_base64="lk+3k97z8teKPrGOx02muvNoaJo=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4A2lMlk0gydTMLMjRJCv8IPcKuf4E7c+gV+gb/htM1CWw9cOJxzL/fe46eCa3CcL6uytr6xuVXdru3s7u0f2IdHXZ1kirIOTUSi+j7RTHDJOsBBsH6qGIl9wXr+5Gbm9x6Y0jyR95CnzIvJWPKQUwJGGtl1OlR8HAFRKnnEQy5DyEd2w2k6c+BV4pakgUq0R/b3MEhoFjMJVBCtB66TglcQBZwKNq0NM81SQidkzAaGShIz7RXz46f41CgBDhNlSgKeq78nChJrnce+6YwJRHrZm4n/etqcErFgaT2EV17BZZoBk3SxPcwEhgTP4sEBV4yCyA0hVHHzAKYRUYSCCbFmknGXc1gl3fOm6zTdu4tG67rMqIqO0Qk6Qy66RC10i9qogyjK0TN6Qa/Wk/VmvVsfi9aKVc7U0R9Ynz+vIp3w</latexit>

[Afkhami-Jeddi, Hartman, Tajdini ’19]

A different construction of       is needed to make analytic progress.!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>



The Optimal Functional



The Optimal Functional
The solution of the bootstrap with the maximal 
comes together with the optimal (aka extremal) functional     . 

�gap = �V (c)
<latexit sha1_base64="V9qGxqfGYhk256+Nt4fS21F6o/U=">AAACI3icbVDJSgNBEO2JW4zbqEcvjSEQL2FGBL0IQT14jGAWSELo6VSSJj0L3TViGOYL/A4/wKt+gjfx4sGzv2FnETTxQcHjvSqq6nmRFBod58PKLC2vrK5l13Mbm1vbO/buXk2HseJQ5aEMVcNjGqQIoIoCJTQiBcz3JNS94eXYr9+B0iIMbnEUQdtn/UD0BGdopI5daF2BRNZJWgj3qPykz6I0pef0R6+lRX7UsfNOyZmALhJ3RvJkhkrH/mp1Qx77ECCXTOum60TYTphCwSWkuVasIWJ8yPrQNDRgPuh2MnknpQWjdGkvVKYCpBP190TCfK1Hvmc6fYYDPe+NxX89bU4ZQHduPfbO2okIohgh4NPtvVhSDOk4MNoVCjjKkSGMK2EeoHzAFONoYs2ZZNz5HBZJ7bjkOiX35iRfvphllCUH5JAUiUtOSZlckwqpEk4eyBN5Ji/Wo/VqvVnv09aMNZvZJ39gfX4DENOk5w==</latexit><latexit sha1_base64="V9qGxqfGYhk256+Nt4fS21F6o/U=">AAACI3icbVDJSgNBEO2JW4zbqEcvjSEQL2FGBL0IQT14jGAWSELo6VSSJj0L3TViGOYL/A4/wKt+gjfx4sGzv2FnETTxQcHjvSqq6nmRFBod58PKLC2vrK5l13Mbm1vbO/buXk2HseJQ5aEMVcNjGqQIoIoCJTQiBcz3JNS94eXYr9+B0iIMbnEUQdtn/UD0BGdopI5daF2BRNZJWgj3qPykz6I0pef0R6+lRX7UsfNOyZmALhJ3RvJkhkrH/mp1Qx77ECCXTOum60TYTphCwSWkuVasIWJ8yPrQNDRgPuh2MnknpQWjdGkvVKYCpBP190TCfK1Hvmc6fYYDPe+NxX89bU4ZQHduPfbO2okIohgh4NPtvVhSDOk4MNoVCjjKkSGMK2EeoHzAFONoYs2ZZNz5HBZJ7bjkOiX35iRfvphllCUH5JAUiUtOSZlckwqpEk4eyBN5Ji/Wo/VqvVnv09aMNZvZJ39gfX4DENOk5w==</latexit><latexit sha1_base64="V9qGxqfGYhk256+Nt4fS21F6o/U=">AAACI3icbVDJSgNBEO2JW4zbqEcvjSEQL2FGBL0IQT14jGAWSELo6VSSJj0L3TViGOYL/A4/wKt+gjfx4sGzv2FnETTxQcHjvSqq6nmRFBod58PKLC2vrK5l13Mbm1vbO/buXk2HseJQ5aEMVcNjGqQIoIoCJTQiBcz3JNS94eXYr9+B0iIMbnEUQdtn/UD0BGdopI5daF2BRNZJWgj3qPykz6I0pef0R6+lRX7UsfNOyZmALhJ3RvJkhkrH/mp1Qx77ECCXTOum60TYTphCwSWkuVasIWJ8yPrQNDRgPuh2MnknpQWjdGkvVKYCpBP190TCfK1Hvmc6fYYDPe+NxX89bU4ZQHduPfbO2okIohgh4NPtvVhSDOk4MNoVCjjKkSGMK2EeoHzAFONoYs2ZZNz5HBZJ7bjkOiX35iRfvphllCUH5JAUiUtOSZlckwqpEk4eyBN5Ji/Wo/VqvVnv09aMNZvZJ39gfX4DENOk5w==</latexit><latexit sha1_base64="V9qGxqfGYhk256+Nt4fS21F6o/U=">AAACI3icbVDJSgNBEO2JW4zbqEcvjSEQL2FGBL0IQT14jGAWSELo6VSSJj0L3TViGOYL/A4/wKt+gjfx4sGzv2FnETTxQcHjvSqq6nmRFBod58PKLC2vrK5l13Mbm1vbO/buXk2HseJQ5aEMVcNjGqQIoIoCJTQiBcz3JNS94eXYr9+B0iIMbnEUQdtn/UD0BGdopI5daF2BRNZJWgj3qPykz6I0pef0R6+lRX7UsfNOyZmALhJ3RvJkhkrH/mp1Qx77ECCXTOum60TYTphCwSWkuVasIWJ8yPrQNDRgPuh2MnknpQWjdGkvVKYCpBP190TCfK1Hvmc6fYYDPe+NxX89bU4ZQHduPfbO2okIohgh4NPtvVhSDOk4MNoVCjjKkSGMK2EeoHzAFONoYs2ZZNz5HBZJ7bjkOiX35iRfvphllCUH5JAUiUtOSZlckwqpEk4eyBN5Ji/Wo/VqvVnv09aMNZvZJ39gfX4DENOk5w==</latexit>

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>



The Optimal Functional
The solution of the bootstrap with the maximal 
comes together with the optimal (aka extremal) functional     . 

�gap = �V (c)
<latexit sha1_base64="V9qGxqfGYhk256+Nt4fS21F6o/U=">AAACI3icbVDJSgNBEO2JW4zbqEcvjSEQL2FGBL0IQT14jGAWSELo6VSSJj0L3TViGOYL/A4/wKt+gjfx4sGzv2FnETTxQcHjvSqq6nmRFBod58PKLC2vrK5l13Mbm1vbO/buXk2HseJQ5aEMVcNjGqQIoIoCJTQiBcz3JNS94eXYr9+B0iIMbnEUQdtn/UD0BGdopI5daF2BRNZJWgj3qPykz6I0pef0R6+lRX7UsfNOyZmALhJ3RvJkhkrH/mp1Qx77ECCXTOum60TYTphCwSWkuVasIWJ8yPrQNDRgPuh2MnknpQWjdGkvVKYCpBP190TCfK1Hvmc6fYYDPe+NxX89bU4ZQHduPfbO2okIohgh4NPtvVhSDOk4MNoVCjjKkSGMK2EeoHzAFONoYs2ZZNz5HBZJ7bjkOiX35iRfvphllCUH5JAUiUtOSZlckwqpEk4eyBN5Ji/Wo/VqvVnv09aMNZvZJ39gfX4DENOk5w==</latexit><latexit sha1_base64="V9qGxqfGYhk256+Nt4fS21F6o/U=">AAACI3icbVDJSgNBEO2JW4zbqEcvjSEQL2FGBL0IQT14jGAWSELo6VSSJj0L3TViGOYL/A4/wKt+gjfx4sGzv2FnETTxQcHjvSqq6nmRFBod58PKLC2vrK5l13Mbm1vbO/buXk2HseJQ5aEMVcNjGqQIoIoCJTQiBcz3JNS94eXYr9+B0iIMbnEUQdtn/UD0BGdopI5daF2BRNZJWgj3qPykz6I0pef0R6+lRX7UsfNOyZmALhJ3RvJkhkrH/mp1Qx77ECCXTOum60TYTphCwSWkuVasIWJ8yPrQNDRgPuh2MnknpQWjdGkvVKYCpBP190TCfK1Hvmc6fYYDPe+NxX89bU4ZQHduPfbO2okIohgh4NPtvVhSDOk4MNoVCjjKkSGMK2EeoHzAFONoYs2ZZNz5HBZJ7bjkOiX35iRfvphllCUH5JAUiUtOSZlckwqpEk4eyBN5Ji/Wo/VqvVnv09aMNZvZJ39gfX4DENOk5w==</latexit><latexit sha1_base64="V9qGxqfGYhk256+Nt4fS21F6o/U=">AAACI3icbVDJSgNBEO2JW4zbqEcvjSEQL2FGBL0IQT14jGAWSELo6VSSJj0L3TViGOYL/A4/wKt+gjfx4sGzv2FnETTxQcHjvSqq6nmRFBod58PKLC2vrK5l13Mbm1vbO/buXk2HseJQ5aEMVcNjGqQIoIoCJTQiBcz3JNS94eXYr9+B0iIMbnEUQdtn/UD0BGdopI5daF2BRNZJWgj3qPykz6I0pef0R6+lRX7UsfNOyZmALhJ3RvJkhkrH/mp1Qx77ECCXTOum60TYTphCwSWkuVasIWJ8yPrQNDRgPuh2MnknpQWjdGkvVKYCpBP190TCfK1Hvmc6fYYDPe+NxX89bU4ZQHduPfbO2okIohgh4NPtvVhSDOk4MNoVCjjKkSGMK2EeoHzAFONoYs2ZZNz5HBZJ7bjkOiX35iRfvphllCUH5JAUiUtOSZlckwqpEk4eyBN5Ji/Wo/VqvVnv09aMNZvZJ39gfX4DENOk5w==</latexit><latexit sha1_base64="V9qGxqfGYhk256+Nt4fS21F6o/U=">AAACI3icbVDJSgNBEO2JW4zbqEcvjSEQL2FGBL0IQT14jGAWSELo6VSSJj0L3TViGOYL/A4/wKt+gjfx4sGzv2FnETTxQcHjvSqq6nmRFBod58PKLC2vrK5l13Mbm1vbO/buXk2HseJQ5aEMVcNjGqQIoIoCJTQiBcz3JNS94eXYr9+B0iIMbnEUQdtn/UD0BGdopI5daF2BRNZJWgj3qPykz6I0pef0R6+lRX7UsfNOyZmALhJ3RvJkhkrH/mp1Qx77ECCXTOum60TYTphCwSWkuVasIWJ8yPrQNDRgPuh2MnknpQWjdGkvVKYCpBP190TCfK1Hvmc6fYYDPe+NxX89bU4ZQHduPfbO2okIohgh4NPtvVhSDOk4MNoVCjjKkSGMK2EeoHzAFONoYs2ZZNz5HBZJ7bjkOiX35iRfvphllCUH5JAUiUtOSZlckwqpEk4eyBN5Ji/Wo/VqvVnv09aMNZvZJ39gfX4DENOk5w==</latexit>

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>
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�⇤ �2 �3 �4�gap
<latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit><latexit sha1_base64="DzKBd5akVBGoz9Cdo8CV0yDDgVM=">AAACE3icbVDLSsNAFJ3UV62vqLhyEyyCq5KIoMuiLlxWsLXQhDCZ3LZDJw9mbsQS8hl+gFv9BHfi1g/wC/wNp20W2nrgwuGce7n3niAVXKFtfxmVpeWV1bXqem1jc2t7x9zd66gkkwzaLBGJ7AZUgeAxtJGjgG4qgUaBgPtgdDXx7x9AKp7EdzhOwYvoIOZ9zihqyTcP3GsQSP3cRXhEGeUDmhaFb9bthj2FtUicktRJiZZvfrthwrIIYmSCKtVz7BS9nErkTEBRczMFKWUjOoCepjGNQHn59PzCOtZKaPUTqStGa6r+nshppNQ4CnRnRHGo5r2J+K+n9ClDCOfWY//Cy3mcZggxm23vZ8LCxJoEZIVcAkMx1oQyyfUDFhtSSRnqGGs6GWc+h0XSOW04dsO5Pas3L8uMquSQHJET4pBz0iQ3pEXahJGcPJMX8mo8GW/Gu/Exa60Y5cw++QPj8wfToZ8j</latexit>

![��]
<latexit sha1_base64="l/ieoNjR3tYRPO17kdopi+4irvk=">AAACE3icbVDLSsNAFJ3UV62vqLhyM1gEVyURQZdFXbisYB/QhDCZ3LRDJ5MwMxFK6Gf4AW71E9yJWz/AL/A3nLZZaOuBC4dz7uXee8KMM6Ud58uqrKyurW9UN2tb2zu7e/b+QUeluaTQpilPZS8kCjgT0NZMc+hlEkgScuiGo5up330EqVgqHvQ4Az8hA8FiRok2UmAfeWkCA9L3WkMWFN4tcE0mfmDXnYYzA14mbknqqEQrsL+9KKV5AkJTTpTqu06m/YJIzSiHSc3LFWSEjsgA+oYKkoDyi9n5E3xqlAjHqTQlNJ6pvycKkig1TkLTmRA9VIveVPzXU+aUIUQL63V85RdMZLkGQefb45xjneJpQDhiEqjmY0MIlcw8gOmQSEK1ibFmknEXc1gmnfOG6zTc+4t687rMqIqO0Qk6Qy66RE10h1qojSgq0DN6Qa/Wk/VmvVsf89aKVc4coj+wPn8A4TeejQ==</latexit><latexit sha1_base64="l/ieoNjR3tYRPO17kdopi+4irvk=">AAACE3icbVDLSsNAFJ3UV62vqLhyM1gEVyURQZdFXbisYB/QhDCZ3LRDJ5MwMxFK6Gf4AW71E9yJWz/AL/A3nLZZaOuBC4dz7uXee8KMM6Ud58uqrKyurW9UN2tb2zu7e/b+QUeluaTQpilPZS8kCjgT0NZMc+hlEkgScuiGo5up330EqVgqHvQ4Az8hA8FiRok2UmAfeWkCA9L3WkMWFN4tcE0mfmDXnYYzA14mbknqqEQrsL+9KKV5AkJTTpTqu06m/YJIzSiHSc3LFWSEjsgA+oYKkoDyi9n5E3xqlAjHqTQlNJ6pvycKkig1TkLTmRA9VIveVPzXU+aUIUQL63V85RdMZLkGQefb45xjneJpQDhiEqjmY0MIlcw8gOmQSEK1ibFmknEXc1gmnfOG6zTc+4t687rMqIqO0Qk6Qy66RE10h1qojSgq0DN6Qa/Wk/VmvVsf89aKVc4coj+wPn8A4TeejQ==</latexit><latexit sha1_base64="l/ieoNjR3tYRPO17kdopi+4irvk=">AAACE3icbVDLSsNAFJ3UV62vqLhyM1gEVyURQZdFXbisYB/QhDCZ3LRDJ5MwMxFK6Gf4AW71E9yJWz/AL/A3nLZZaOuBC4dz7uXee8KMM6Ud58uqrKyurW9UN2tb2zu7e/b+QUeluaTQpilPZS8kCjgT0NZMc+hlEkgScuiGo5up330EqVgqHvQ4Az8hA8FiRok2UmAfeWkCA9L3WkMWFN4tcE0mfmDXnYYzA14mbknqqEQrsL+9KKV5AkJTTpTqu06m/YJIzSiHSc3LFWSEjsgA+oYKkoDyi9n5E3xqlAjHqTQlNJ6pvycKkig1TkLTmRA9VIveVPzXU+aUIUQL63V85RdMZLkGQefb45xjneJpQDhiEqjmY0MIlcw8gOmQSEK1ibFmknEXc1gmnfOG6zTc+4t687rMqIqO0Qk6Qy66RE10h1qojSgq0DN6Qa/Wk/VmvVsf89aKVc4coj+wPn8A4TeejQ==</latexit><latexit sha1_base64="l/ieoNjR3tYRPO17kdopi+4irvk=">AAACE3icbVDLSsNAFJ3UV62vqLhyM1gEVyURQZdFXbisYB/QhDCZ3LRDJ5MwMxFK6Gf4AW71E9yJWz/AL/A3nLZZaOuBC4dz7uXee8KMM6Ud58uqrKyurW9UN2tb2zu7e/b+QUeluaTQpilPZS8kCjgT0NZMc+hlEkgScuiGo5up330EqVgqHvQ4Az8hA8FiRok2UmAfeWkCA9L3WkMWFN4tcE0mfmDXnYYzA14mbknqqEQrsL+9KKV5AkJTTpTqu06m/YJIzSiHSc3LFWSEjsgA+oYKkoDyi9n5E3xqlAjHqTQlNJ6pvycKkig1TkLTmRA9VIveVPzXU+aUIUQL63V85RdMZLkGQefb45xjneJpQDhiEqjmY0MIlcw8gOmQSEK1ibFmknEXc1gmnfOG6zTc+4t687rMqIqO0Qk6Qy66RE10h1qojSgq0DN6Qa/Wk/VmvVsf89aKVc4coj+wPn8A4TeejQ==</latexit>

The optimal functional must vanish on the optimal spectrum and is 
non-negative above          .�gap
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The Optimal Functional
The solution of the bootstrap with the maximal 
comes together with the optimal (aka extremal) functional     . 

�gap = �V (c)
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The optimal functional must vanish on the optimal spectrum and is 
non-negative above          .�gap
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The only analytic construction of the optimal functional known so far 
is for the four-point function bootstrap on a line.

Nevertheless, this will be enough to prove our main theorem.
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conformal blockssl(2,R)
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z =
<latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit><latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit><latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit><latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit>

cross-ratio



Optimal Bound for the 1D Bootstrap [DM ’16; DM, Paulos ’18]

Put four conformal primaries on a line: h�(x1)�(x2)�(x3)�(x4)i
<latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit><latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit><latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit><latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit>

The crossing equation is
X

primaries

f2
h
G(s)

� (z)�G(t)
� (z)

i
= 0

<latexit sha1_base64="hy07YRAkfH1QxZ+tQ7q/7XA9j80="></latexit><latexit sha1_base64="hy07YRAkfH1QxZ+tQ7q/7XA9j80="></latexit><latexit sha1_base64="hy07YRAkfH1QxZ+tQ7q/7XA9j80="></latexit><latexit sha1_base64="hy07YRAkfH1QxZ+tQ7q/7XA9j80="></latexit>

conformal blockssl(2,R)
<latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit><latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit><latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit><latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit>

z =
<latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit><latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit><latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit><latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit>

cross-ratio

The solution with maximal gap is the fermionic mean-field theory.
Spectrum: 2�� + 1, 2�� + 3, . . .

<latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit><latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit><latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit><latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit>



Optimal Bound for the 1D Bootstrap [DM ’16; DM, Paulos ’18]

Put four conformal primaries on a line: h�(x1)�(x2)�(x3)�(x4)i
<latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit><latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit><latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit><latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit>

The crossing equation is
X

primaries

f2
h
G(s)

� (z)�G(t)
� (z)

i
= 0

<latexit sha1_base64="hy07YRAkfH1QxZ+tQ7q/7XA9j80="></latexit><latexit sha1_base64="hy07YRAkfH1QxZ+tQ7q/7XA9j80="></latexit><latexit sha1_base64="hy07YRAkfH1QxZ+tQ7q/7XA9j80="></latexit><latexit sha1_base64="hy07YRAkfH1QxZ+tQ7q/7XA9j80="></latexit>

conformal blockssl(2,R)
<latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit><latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit><latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit><latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit>

z =
<latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit><latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit><latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit><latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit>

cross-ratio

The solution with maximal gap is the fermionic mean-field theory.
Spectrum: 2�� + 1, 2�� + 3, . . .

<latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit><latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit><latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit><latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit>

Theorem: The OPE of two identical primaries      in a unitary CFT always 
contains a non-identity conformal primary of dimensions

�
<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit>

�  2�� + 1
<latexit sha1_base64="z820cjj64fSCTrkKn1IwoPWCQUQ=">AAACG3icbZDLSsNAFIYn9VbrLepShMEiCEJJiqDLoi5cVrAXaEKYTE7aoZOLMxOhhK58Dh/ArT6CO3HrwifwNZy2WWjrDwMf/zmHM+f3U86ksqwvo7S0vLK6Vl6vbGxube+Yu3ttmWSCQosmPBFdn0jgLIaWYopDNxVAIp9Dxx9eTeqdBxCSJfGdGqXgRqQfs5BRorTlmYfONXBFHA73uD5jL3ck60dkfGp7ZtWqWVPhRbALqKJCTc/8doKEZhHEinIiZc+2UuXmRChGOYwrTiYhJXRI+tDTGJMIpJtPzxjjY+0EOEyEfrHCU/f3RE4iKUeRrzsjogZyvjYx/61J/ZUBBHPrVXjh5ixOMwUxnW0PM45VgidB4YAJoIqPNBAqmD4A0wERhCodZ0UnY8/nsAjtes22avbtWbVxWWRURgfoCJ0gG52jBrpBTdRCFD2iZ/SCXo0n4814Nz5mrSWjmNlHf2R8/gAizqFC</latexit><latexit sha1_base64="z820cjj64fSCTrkKn1IwoPWCQUQ=">AAACG3icbZDLSsNAFIYn9VbrLepShMEiCEJJiqDLoi5cVrAXaEKYTE7aoZOLMxOhhK58Dh/ArT6CO3HrwifwNZy2WWjrDwMf/zmHM+f3U86ksqwvo7S0vLK6Vl6vbGxube+Yu3ttmWSCQosmPBFdn0jgLIaWYopDNxVAIp9Dxx9eTeqdBxCSJfGdGqXgRqQfs5BRorTlmYfONXBFHA73uD5jL3ck60dkfGp7ZtWqWVPhRbALqKJCTc/8doKEZhHEinIiZc+2UuXmRChGOYwrTiYhJXRI+tDTGJMIpJtPzxjjY+0EOEyEfrHCU/f3RE4iKUeRrzsjogZyvjYx/61J/ZUBBHPrVXjh5ixOMwUxnW0PM45VgidB4YAJoIqPNBAqmD4A0wERhCodZ0UnY8/nsAjtes22avbtWbVxWWRURgfoCJ0gG52jBrpBTdRCFD2iZ/SCXo0n4814Nz5mrSWjmNlHf2R8/gAizqFC</latexit><latexit sha1_base64="z820cjj64fSCTrkKn1IwoPWCQUQ=">AAACG3icbZDLSsNAFIYn9VbrLepShMEiCEJJiqDLoi5cVrAXaEKYTE7aoZOLMxOhhK58Dh/ArT6CO3HrwifwNZy2WWjrDwMf/zmHM+f3U86ksqwvo7S0vLK6Vl6vbGxube+Yu3ttmWSCQosmPBFdn0jgLIaWYopDNxVAIp9Dxx9eTeqdBxCSJfGdGqXgRqQfs5BRorTlmYfONXBFHA73uD5jL3ck60dkfGp7ZtWqWVPhRbALqKJCTc/8doKEZhHEinIiZc+2UuXmRChGOYwrTiYhJXRI+tDTGJMIpJtPzxjjY+0EOEyEfrHCU/f3RE4iKUeRrzsjogZyvjYx/61J/ZUBBHPrVXjh5ixOMwUxnW0PM45VgidB4YAJoIqPNBAqmD4A0wERhCodZ0UnY8/nsAjtes22avbtWbVxWWRURgfoCJ0gG52jBrpBTdRCFD2iZ/SCXo0n4814Nz5mrSWjmNlHf2R8/gAizqFC</latexit><latexit sha1_base64="z820cjj64fSCTrkKn1IwoPWCQUQ=">AAACG3icbZDLSsNAFIYn9VbrLepShMEiCEJJiqDLoi5cVrAXaEKYTE7aoZOLMxOhhK58Dh/ArT6CO3HrwifwNZy2WWjrDwMf/zmHM+f3U86ksqwvo7S0vLK6Vl6vbGxube+Yu3ttmWSCQosmPBFdn0jgLIaWYopDNxVAIp9Dxx9eTeqdBxCSJfGdGqXgRqQfs5BRorTlmYfONXBFHA73uD5jL3ck60dkfGp7ZtWqWVPhRbALqKJCTc/8doKEZhHEinIiZc+2UuXmRChGOYwrTiYhJXRI+tDTGJMIpJtPzxjjY+0EOEyEfrHCU/f3RE4iKUeRrzsjogZyvjYx/61J/ZUBBHPrVXjh5ixOMwUxnW0PM45VgidB4YAJoIqPNBAqmD4A0wERhCodZ0UnY8/nsAjtes22avbtWbVxWWRURgfoCJ0gG52jBrpBTdRCFD2iZ/SCXo0n4814Nz5mrSWjmNlHf2R8/gAizqFC</latexit>



Optimal Bound for the 1D Bootstrap [DM ’16; DM, Paulos ’18]

Put four conformal primaries on a line: h�(x1)�(x2)�(x3)�(x4)i
<latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit><latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit><latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit><latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit>

The crossing equation is
X

primaries

f2
h
G(s)

� (z)�G(t)
� (z)

i
= 0

<latexit sha1_base64="hy07YRAkfH1QxZ+tQ7q/7XA9j80="></latexit><latexit sha1_base64="hy07YRAkfH1QxZ+tQ7q/7XA9j80="></latexit><latexit sha1_base64="hy07YRAkfH1QxZ+tQ7q/7XA9j80="></latexit><latexit sha1_base64="hy07YRAkfH1QxZ+tQ7q/7XA9j80="></latexit>

conformal blockssl(2,R)
<latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit><latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit><latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit><latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit>

z =
<latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit><latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit><latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit><latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit>

cross-ratio

The solution with maximal gap is the fermionic mean-field theory.
Spectrum: 2�� + 1, 2�� + 3, . . .

<latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit><latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit><latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit><latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit>

Proof: Construct the optimal functional. Natural ansatz:
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<latexit sha1_base64="NiuNQFZ8Q/wOxHGM2d5CByiaCtw="></latexit><latexit sha1_base64="NiuNQFZ8Q/wOxHGM2d5CByiaCtw="></latexit><latexit sha1_base64="NiuNQFZ8Q/wOxHGM2d5CByiaCtw="></latexit><latexit sha1_base64="NiuNQFZ8Q/wOxHGM2d5CByiaCtw="></latexit>

Theorem: The OPE of two identical primaries      in a unitary CFT always 
contains a non-identity conformal primary of dimensions
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<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit>

�  2�� + 1
<latexit sha1_base64="z820cjj64fSCTrkKn1IwoPWCQUQ=">AAACG3icbZDLSsNAFIYn9VbrLepShMEiCEJJiqDLoi5cVrAXaEKYTE7aoZOLMxOhhK58Dh/ArT6CO3HrwifwNZy2WWjrDwMf/zmHM+f3U86ksqwvo7S0vLK6Vl6vbGxube+Yu3ttmWSCQosmPBFdn0jgLIaWYopDNxVAIp9Dxx9eTeqdBxCSJfGdGqXgRqQfs5BRorTlmYfONXBFHA73uD5jL3ck60dkfGp7ZtWqWVPhRbALqKJCTc/8doKEZhHEinIiZc+2UuXmRChGOYwrTiYhJXRI+tDTGJMIpJtPzxjjY+0EOEyEfrHCU/f3RE4iKUeRrzsjogZyvjYx/61J/ZUBBHPrVXjh5ixOMwUxnW0PM45VgidB4YAJoIqPNBAqmD4A0wERhCodZ0UnY8/nsAjtes22avbtWbVxWWRURgfoCJ0gG52jBrpBTdRCFD2iZ/SCXo0n4814Nz5mrSWjmNlHf2R8/gAizqFC</latexit><latexit sha1_base64="z820cjj64fSCTrkKn1IwoPWCQUQ=">AAACG3icbZDLSsNAFIYn9VbrLepShMEiCEJJiqDLoi5cVrAXaEKYTE7aoZOLMxOhhK58Dh/ArT6CO3HrwifwNZy2WWjrDwMf/zmHM+f3U86ksqwvo7S0vLK6Vl6vbGxube+Yu3ttmWSCQosmPBFdn0jgLIaWYopDNxVAIp9Dxx9eTeqdBxCSJfGdGqXgRqQfs5BRorTlmYfONXBFHA73uD5jL3ck60dkfGp7ZtWqWVPhRbALqKJCTc/8doKEZhHEinIiZc+2UuXmRChGOYwrTiYhJXRI+tDTGJMIpJtPzxjjY+0EOEyEfrHCU/f3RE4iKUeRrzsjogZyvjYx/61J/ZUBBHPrVXjh5ixOMwUxnW0PM45VgidB4YAJoIqPNBAqmD4A0wERhCodZ0UnY8/nsAjtes22avbtWbVxWWRURgfoCJ0gG52jBrpBTdRCFD2iZ/SCXo0n4814Nz5mrSWjmNlHf2R8/gAizqFC</latexit><latexit sha1_base64="z820cjj64fSCTrkKn1IwoPWCQUQ=">AAACG3icbZDLSsNAFIYn9VbrLepShMEiCEJJiqDLoi5cVrAXaEKYTE7aoZOLMxOhhK58Dh/ArT6CO3HrwifwNZy2WWjrDwMf/zmHM+f3U86ksqwvo7S0vLK6Vl6vbGxube+Yu3ttmWSCQosmPBFdn0jgLIaWYopDNxVAIp9Dxx9eTeqdBxCSJfGdGqXgRqQfs5BRorTlmYfONXBFHA73uD5jL3ck60dkfGp7ZtWqWVPhRbALqKJCTc/8doKEZhHEinIiZc+2UuXmRChGOYwrTiYhJXRI+tDTGJMIpJtPzxjjY+0EOEyEfrHCU/f3RE4iKUeRrzsjogZyvjYx/61J/ZUBBHPrVXjh5ixOMwUxnW0PM45VgidB4YAJoIqPNBAqmD4A0wERhCodZ0UnY8/nsAjtes22avbtWbVxWWRURgfoCJ0gG52jBrpBTdRCFD2iZ/SCXo0n4814Nz5mrSWjmNlHf2R8/gAizqFC</latexit><latexit sha1_base64="z820cjj64fSCTrkKn1IwoPWCQUQ=">AAACG3icbZDLSsNAFIYn9VbrLepShMEiCEJJiqDLoi5cVrAXaEKYTE7aoZOLMxOhhK58Dh/ArT6CO3HrwifwNZy2WWjrDwMf/zmHM+f3U86ksqwvo7S0vLK6Vl6vbGxube+Yu3ttmWSCQosmPBFdn0jgLIaWYopDNxVAIp9Dxx9eTeqdBxCSJfGdGqXgRqQfs5BRorTlmYfONXBFHA73uD5jL3ck60dkfGp7ZtWqWVPhRbALqKJCTc/8doKEZhHEinIiZc+2UuXmRChGOYwrTiYhJXRI+tDTGJMIpJtPzxjjY+0EOEyEfrHCU/f3RE4iKUeRrzsjogZyvjYx/61J/ZUBBHPrVXjh5ixOMwUxnW0PM45VgidB4YAJoIqPNBAqmD4A0wERhCodZ0UnY8/nsAjtes22avbtWbVxWWRURgfoCJ0gG52jBrpBTdRCFD2iZ/SCXo0n4814Nz5mrSWjmNlHf2R8/gAizqFC</latexit>



Optimal Bound for the 1D Bootstrap [DM ’16; DM, Paulos ’18]

Put four conformal primaries on a line: h�(x1)�(x2)�(x3)�(x4)i
<latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit><latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit><latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit><latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit>

The crossing equation is
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conformal blockssl(2,R)
<latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit><latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit><latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit><latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit>

z =
<latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit><latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit><latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit><latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit>

cross-ratio

The solution with maximal gap is the fermionic mean-field theory.
Spectrum: 2�� + 1, 2�� + 3, . . .

<latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit><latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit><latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit><latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit>

Proof: Construct the optimal functional. Natural ansatz:
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dDisc
<latexit sha1_base64="cPTtnTO/VhWsmub8SCP7M0HinVc=">AAACCnicdVBLSgNBEO2Jvxh/UZduGoPgaujJP7ugLlxGMB9IxtDT05M06fnQ3SOEITfwAG71CO7ErZfwBF7DniSCBn1Q8Hiviqp6TsSZVAh9GJm19Y3Nrex2bmd3b/8gf3jUkWEsCG2TkIei52BJOQtoWzHFaS8SFPsOp11ncpn63XsqJAuDWzWNqO3jUcA8RrDS0t3Ax2os/MS9YpLMhvkCMlG5VGpUIDKL9XqxXNWkWmmgGoKWieYogCVaw/znwA1J7NNAEY6l7FsoUnaChWKE01luEEsaYTLBI9rXNMA+lXYyv3oGz7TiQi8UugIF5+rPiQT7Uk59R3emV8pVLxX/9KQ+ZUzdlfXKq9sJC6JY0YAstnsxhyqEaS7QZYISxaeaYCKYfgCSMRaYKJ1eTifz/T78n3SKpoVM66ZcaF4sM8qCE3AKzoEFaqAJrkELtAEBAjyCJ/BsPBgvxqvxtmjNGMuZY/ALxvsXx+6b9A==</latexit><latexit sha1_base64="cPTtnTO/VhWsmub8SCP7M0HinVc=">AAACCnicdVBLSgNBEO2Jvxh/UZduGoPgaujJP7ugLlxGMB9IxtDT05M06fnQ3SOEITfwAG71CO7ErZfwBF7DniSCBn1Q8Hiviqp6TsSZVAh9GJm19Y3Nrex2bmd3b/8gf3jUkWEsCG2TkIei52BJOQtoWzHFaS8SFPsOp11ncpn63XsqJAuDWzWNqO3jUcA8RrDS0t3Ax2os/MS9YpLMhvkCMlG5VGpUIDKL9XqxXNWkWmmgGoKWieYogCVaw/znwA1J7NNAEY6l7FsoUnaChWKE01luEEsaYTLBI9rXNMA+lXYyv3oGz7TiQi8UugIF5+rPiQT7Uk59R3emV8pVLxX/9KQ+ZUzdlfXKq9sJC6JY0YAstnsxhyqEaS7QZYISxaeaYCKYfgCSMRaYKJ1eTifz/T78n3SKpoVM66ZcaF4sM8qCE3AKzoEFaqAJrkELtAEBAjyCJ/BsPBgvxqvxtmjNGMuZY/ALxvsXx+6b9A==</latexit><latexit sha1_base64="cPTtnTO/VhWsmub8SCP7M0HinVc=">AAACCnicdVBLSgNBEO2Jvxh/UZduGoPgaujJP7ugLlxGMB9IxtDT05M06fnQ3SOEITfwAG71CO7ErZfwBF7DniSCBn1Q8Hiviqp6TsSZVAh9GJm19Y3Nrex2bmd3b/8gf3jUkWEsCG2TkIei52BJOQtoWzHFaS8SFPsOp11ncpn63XsqJAuDWzWNqO3jUcA8RrDS0t3Ax2os/MS9YpLMhvkCMlG5VGpUIDKL9XqxXNWkWmmgGoKWieYogCVaw/znwA1J7NNAEY6l7FsoUnaChWKE01luEEsaYTLBI9rXNMA+lXYyv3oGz7TiQi8UugIF5+rPiQT7Uk59R3emV8pVLxX/9KQ+ZUzdlfXKq9sJC6JY0YAstnsxhyqEaS7QZYISxaeaYCKYfgCSMRaYKJ1eTifz/T78n3SKpoVM66ZcaF4sM8qCE3AKzoEFaqAJrkELtAEBAjyCJ/BsPBgvxqvxtmjNGMuZY/ALxvsXx+6b9A==</latexit><latexit sha1_base64="cPTtnTO/VhWsmub8SCP7M0HinVc=">AAACCnicdVBLSgNBEO2Jvxh/UZduGoPgaujJP7ugLlxGMB9IxtDT05M06fnQ3SOEITfwAG71CO7ErZfwBF7DniSCBn1Q8Hiviqp6TsSZVAh9GJm19Y3Nrex2bmd3b/8gf3jUkWEsCG2TkIei52BJOQtoWzHFaS8SFPsOp11ncpn63XsqJAuDWzWNqO3jUcA8RrDS0t3Ax2os/MS9YpLMhvkCMlG5VGpUIDKL9XqxXNWkWmmgGoKWieYogCVaw/znwA1J7NNAEY6l7FsoUnaChWKE01luEEsaYTLBI9rXNMA+lXYyv3oGz7TiQi8UugIF5+rPiQT7Uk59R3emV8pVLxX/9KQ+ZUzdlfXKq9sJC6JY0YAstnsxhyqEaS7QZYISxaeaYCKYfgCSMRaYKJ1eTifz/T78n3SKpoVM66ZcaF4sM8qCE3AKzoEFaqAJrkELtAEBAjyCJ/BsPBgvxqvxtmjNGMuZY/ALxvsXx+6b9A==</latexit>

c.f. [Hartman, Jain, Kundu ’15; Caron-Huot ’17]

Theorem: The OPE of two identical primaries      in a unitary CFT always 
contains a non-identity conformal primary of dimensions
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�  2�� + 1
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Optimal Bound for the 1D Bootstrap [DM ’16; DM, Paulos ’18]

Put four conformal primaries on a line: h�(x1)�(x2)�(x3)�(x4)i
<latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit><latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit><latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit><latexit sha1_base64="N5G9NfUVDz1PTr6mqGINAVF9qxo=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAI7aYktaC4KrpxWcFeoAlhMj1th04mYWYiltJ38Tl8ALe6deeuuPUJnKbFausPAx//OYcz5w9iRqWy7Xcjs7a+sbmV3c7t7O7tH5iHRw0ZJYJAnUQsEq0AS2CUQ11RxaAVC8BhwKAZDG6m9eYDCEkjfq+GMXgh7nHapQQrbfnmlcsw7zFwJe2FuPDoO8UfLC/wfIGVoivSEd/M2yU7lbUKzhzyaK6ab07cTkSSELgiDEvZduxYeSMsFCUMxjk3kRBjMsA9aGvkOATpjdIbx9aZdjpWNxL6cWWl7u+JEQ6lHIaB7gyx6svl2tT8tyb1V/rQWVqvupfeiPI4UcDJbHs3YZaKrGmKVocKIIoNNWAiqD7AIn0sMFE665xOxlnOYRUa5ZJjl5y7Sr56Pc8oi07QKSogB12gKrpFNVRHBD2hF/SK3oxn48OYGJ+z1owxnzlGf2R8fQNai6yK</latexit>

The crossing equation is
X

primaries

f2
h
G(s)

� (z)�G(t)
� (z)

i
= 0

<latexit sha1_base64="hy07YRAkfH1QxZ+tQ7q/7XA9j80="></latexit><latexit sha1_base64="hy07YRAkfH1QxZ+tQ7q/7XA9j80="></latexit><latexit sha1_base64="hy07YRAkfH1QxZ+tQ7q/7XA9j80="></latexit><latexit sha1_base64="hy07YRAkfH1QxZ+tQ7q/7XA9j80="></latexit>

conformal blockssl(2,R)
<latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit><latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit><latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit><latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit>

z =
<latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit><latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit><latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit><latexit sha1_base64="BINzDHRhgY6v2U9XPkFhPLKL2Z4=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWiCHgB3jVT/AmXv0Vv8DfcJLsQaMFDUVVN91dQSq4Nq776RSWlldW14rrpY3Nre2d8u5eUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXDq6nfukeleSLvzChFP6Z9ySPOqLHS7cNFr1xxq+4M5C/xclKBHPVe+asbJiyLURomqNYdz02NP6bKcCZwUupmGlPKhrSPHUsljVH749mlE3JklZBEibIlDZmpPyfGNNZ6FAe2M6ZmoBe9qfivp+0pAwwX1pvo3B9zmWYGJZtvjzJBTEKmWZCQK2RGjCyhTHH7AGEDqigzNrGSTcZbzOEvaZ5UPbfq3ZxWapd5RkU4gEM4Bg/OoAbXUIcGMIjgCZ7hxXl0Xp03533eWnDymX34BefjG1jtlh4=</latexit>

cross-ratio

The solution with maximal gap is the fermionic mean-field theory.
Spectrum: 2�� + 1, 2�� + 3, . . .

<latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit><latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit><latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit><latexit sha1_base64="WcAZ5fVpMb6w1TrObg6ReFrxCUQ=">AAACMHicbVDJSgNBEO2JW4xb1KOXxiAIhjATBT0G9eAxglkgE0JPTyVp0rPQXSOEIf/hd/gBXvUT9CSeBL/CznLQJA8KHu9VUVXPi6XQaNsfVmZldW19I7uZ29re2d3L7x/UdZQoDjUeyUg1PaZBihBqKFBCM1bAAk9CwxvcjP3GIygtovABhzG0A9YLRVdwhkbq5Mtl9xYksk7qatEL2IieUafoFpfI50VX+hHqTr5gl+wJ6CJxZqRAZqh28t+uH/EkgBC5ZFq3HDvGdsoUCi5hlHMTDTHjA9aDlqEhC0C308lvI3piFJ92I2UqRDpR/06kLNB6GHimM2DY1/PeWFzqaXNKH/y59di9aqcijBOEkE+3dxNJMaLj9KgvFHCUQ0MYV8I8QHmfKcbRZJwzyTjzOSySernk2CXn/qJQuZ5llCVH5JicEodckgq5I1VSI5w8kRfySt6sZ+vd+rS+pq0ZazZzSP7B+vkFmAyojA==</latexit>

Proof: Construct the optimal functional. Natural ansatz:

![G(s)
� (z)�G(t)
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� (z)

<latexit sha1_base64="3XdQ1VJ/pY1YmOGH8zIFdwGLRyM="></latexit><latexit sha1_base64="3XdQ1VJ/pY1YmOGH8zIFdwGLRyM="></latexit><latexit sha1_base64="3XdQ1VJ/pY1YmOGH8zIFdwGLRyM="></latexit><latexit sha1_base64="3XdQ1VJ/pY1YmOGH8zIFdwGLRyM="></latexit>

sin2
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(�� 2�� � 1)

i

<latexit sha1_base64="NiuNQFZ8Q/wOxHGM2d5CByiaCtw="></latexit><latexit sha1_base64="NiuNQFZ8Q/wOxHGM2d5CByiaCtw="></latexit><latexit sha1_base64="NiuNQFZ8Q/wOxHGM2d5CByiaCtw="></latexit><latexit sha1_base64="NiuNQFZ8Q/wOxHGM2d5CByiaCtw="></latexit>

dDisc
<latexit sha1_base64="cPTtnTO/VhWsmub8SCP7M0HinVc=">AAACCnicdVBLSgNBEO2Jvxh/UZduGoPgaujJP7ugLlxGMB9IxtDT05M06fnQ3SOEITfwAG71CO7ErZfwBF7DniSCBn1Q8Hiviqp6TsSZVAh9GJm19Y3Nrex2bmd3b/8gf3jUkWEsCG2TkIei52BJOQtoWzHFaS8SFPsOp11ncpn63XsqJAuDWzWNqO3jUcA8RrDS0t3Ax2os/MS9YpLMhvkCMlG5VGpUIDKL9XqxXNWkWmmgGoKWieYogCVaw/znwA1J7NNAEY6l7FsoUnaChWKE01luEEsaYTLBI9rXNMA+lXYyv3oGz7TiQi8UugIF5+rPiQT7Uk59R3emV8pVLxX/9KQ+ZUzdlfXKq9sJC6JY0YAstnsxhyqEaS7QZYISxaeaYCKYfgCSMRaYKJ1eTifz/T78n3SKpoVM66ZcaF4sM8qCE3AKzoEFaqAJrkELtAEBAjyCJ/BsPBgvxqvxtmjNGMuZY/ALxvsXx+6b9A==</latexit><latexit sha1_base64="cPTtnTO/VhWsmub8SCP7M0HinVc=">AAACCnicdVBLSgNBEO2Jvxh/UZduGoPgaujJP7ugLlxGMB9IxtDT05M06fnQ3SOEITfwAG71CO7ErZfwBF7DniSCBn1Q8Hiviqp6TsSZVAh9GJm19Y3Nrex2bmd3b/8gf3jUkWEsCG2TkIei52BJOQtoWzHFaS8SFPsOp11ncpn63XsqJAuDWzWNqO3jUcA8RrDS0t3Ax2os/MS9YpLMhvkCMlG5VGpUIDKL9XqxXNWkWmmgGoKWieYogCVaw/znwA1J7NNAEY6l7FsoUnaChWKE01luEEsaYTLBI9rXNMA+lXYyv3oGz7TiQi8UugIF5+rPiQT7Uk59R3emV8pVLxX/9KQ+ZUzdlfXKq9sJC6JY0YAstnsxhyqEaS7QZYISxaeaYCKYfgCSMRaYKJ1eTifz/T78n3SKpoVM66ZcaF4sM8qCE3AKzoEFaqAJrkELtAEBAjyCJ/BsPBgvxqvxtmjNGMuZY/ALxvsXx+6b9A==</latexit><latexit sha1_base64="cPTtnTO/VhWsmub8SCP7M0HinVc=">AAACCnicdVBLSgNBEO2Jvxh/UZduGoPgaujJP7ugLlxGMB9IxtDT05M06fnQ3SOEITfwAG71CO7ErZfwBF7DniSCBn1Q8Hiviqp6TsSZVAh9GJm19Y3Nrex2bmd3b/8gf3jUkWEsCG2TkIei52BJOQtoWzHFaS8SFPsOp11ncpn63XsqJAuDWzWNqO3jUcA8RrDS0t3Ax2os/MS9YpLMhvkCMlG5VGpUIDKL9XqxXNWkWmmgGoKWieYogCVaw/znwA1J7NNAEY6l7FsoUnaChWKE01luEEsaYTLBI9rXNMA+lXYyv3oGz7TiQi8UugIF5+rPiQT7Uk59R3emV8pVLxX/9KQ+ZUzdlfXKq9sJC6JY0YAstnsxhyqEaS7QZYISxaeaYCKYfgCSMRaYKJ1eTifz/T78n3SKpoVM66ZcaF4sM8qCE3AKzoEFaqAJrkELtAEBAjyCJ/BsPBgvxqvxtmjNGMuZY/ALxvsXx+6b9A==</latexit><latexit sha1_base64="cPTtnTO/VhWsmub8SCP7M0HinVc=">AAACCnicdVBLSgNBEO2Jvxh/UZduGoPgaujJP7ugLlxGMB9IxtDT05M06fnQ3SOEITfwAG71CO7ErZfwBF7DniSCBn1Q8Hiviqp6TsSZVAh9GJm19Y3Nrex2bmd3b/8gf3jUkWEsCG2TkIei52BJOQtoWzHFaS8SFPsOp11ncpn63XsqJAuDWzWNqO3jUcA8RrDS0t3Ax2os/MS9YpLMhvkCMlG5VGpUIDKL9XqxXNWkWmmgGoKWieYogCVaw/znwA1J7NNAEY6l7FsoUnaChWKE01luEEsaYTLBI9rXNMA+lXYyv3oGz7TiQi8UugIF5+rPiQT7Uk59R3emV8pVLxX/9KQ+ZUzdlfXKq9sJC6JY0YAstnsxhyqEaS7QZYISxaeaYCKYfgCSMRaYKJ1eTifz/T78n3SKpoVM66ZcaF4sM8qCE3AKzoEFaqAJrkELtAEBAjyCJ/BsPBgvxqvxtmjNGMuZY/ALxvsXx+6b9A==</latexit>

c.f. [Hartman, Jain, Kundu ’15; Caron-Huot ’17]

kernel is uniquely fixed 
from self-consistency

Theorem: The OPE of two identical primaries      in a unitary CFT always 
contains a non-identity conformal primary of dimensions

�
<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit>

�  2�� + 1
<latexit sha1_base64="z820cjj64fSCTrkKn1IwoPWCQUQ=">AAACG3icbZDLSsNAFIYn9VbrLepShMEiCEJJiqDLoi5cVrAXaEKYTE7aoZOLMxOhhK58Dh/ArT6CO3HrwifwNZy2WWjrDwMf/zmHM+f3U86ksqwvo7S0vLK6Vl6vbGxube+Yu3ttmWSCQosmPBFdn0jgLIaWYopDNxVAIp9Dxx9eTeqdBxCSJfGdGqXgRqQfs5BRorTlmYfONXBFHA73uD5jL3ck60dkfGp7ZtWqWVPhRbALqKJCTc/8doKEZhHEinIiZc+2UuXmRChGOYwrTiYhJXRI+tDTGJMIpJtPzxjjY+0EOEyEfrHCU/f3RE4iKUeRrzsjogZyvjYx/61J/ZUBBHPrVXjh5ixOMwUxnW0PM45VgidB4YAJoIqPNBAqmD4A0wERhCodZ0UnY8/nsAjtes22avbtWbVxWWRURgfoCJ0gG52jBrpBTdRCFD2iZ/SCXo0n4814Nz5mrSWjmNlHf2R8/gAizqFC</latexit><latexit sha1_base64="z820cjj64fSCTrkKn1IwoPWCQUQ=">AAACG3icbZDLSsNAFIYn9VbrLepShMEiCEJJiqDLoi5cVrAXaEKYTE7aoZOLMxOhhK58Dh/ArT6CO3HrwifwNZy2WWjrDwMf/zmHM+f3U86ksqwvo7S0vLK6Vl6vbGxube+Yu3ttmWSCQosmPBFdn0jgLIaWYopDNxVAIp9Dxx9eTeqdBxCSJfGdGqXgRqQfs5BRorTlmYfONXBFHA73uD5jL3ck60dkfGp7ZtWqWVPhRbALqKJCTc/8doKEZhHEinIiZc+2UuXmRChGOYwrTiYhJXRI+tDTGJMIpJtPzxjjY+0EOEyEfrHCU/f3RE4iKUeRrzsjogZyvjYx/61J/ZUBBHPrVXjh5ixOMwUxnW0PM45VgidB4YAJoIqPNBAqmD4A0wERhCodZ0UnY8/nsAjtes22avbtWbVxWWRURgfoCJ0gG52jBrpBTdRCFD2iZ/SCXo0n4814Nz5mrSWjmNlHf2R8/gAizqFC</latexit><latexit sha1_base64="z820cjj64fSCTrkKn1IwoPWCQUQ=">AAACG3icbZDLSsNAFIYn9VbrLepShMEiCEJJiqDLoi5cVrAXaEKYTE7aoZOLMxOhhK58Dh/ArT6CO3HrwifwNZy2WWjrDwMf/zmHM+f3U86ksqwvo7S0vLK6Vl6vbGxube+Yu3ttmWSCQosmPBFdn0jgLIaWYopDNxVAIp9Dxx9eTeqdBxCSJfGdGqXgRqQfs5BRorTlmYfONXBFHA73uD5jL3ck60dkfGp7ZtWqWVPhRbALqKJCTc/8doKEZhHEinIiZc+2UuXmRChGOYwrTiYhJXRI+tDTGJMIpJtPzxjjY+0EOEyEfrHCU/f3RE4iKUeRrzsjogZyvjYx/61J/ZUBBHPrVXjh5ixOMwUxnW0PM45VgidB4YAJoIqPNBAqmD4A0wERhCodZ0UnY8/nsAjtes22avbtWbVxWWRURgfoCJ0gG52jBrpBTdRCFD2iZ/SCXo0n4814Nz5mrSWjmNlHf2R8/gAizqFC</latexit><latexit sha1_base64="z820cjj64fSCTrkKn1IwoPWCQUQ=">AAACG3icbZDLSsNAFIYn9VbrLepShMEiCEJJiqDLoi5cVrAXaEKYTE7aoZOLMxOhhK58Dh/ArT6CO3HrwifwNZy2WWjrDwMf/zmHM+f3U86ksqwvo7S0vLK6Vl6vbGxube+Yu3ttmWSCQosmPBFdn0jgLIaWYopDNxVAIp9Dxx9eTeqdBxCSJfGdGqXgRqQfs5BRorTlmYfONXBFHA73uD5jL3ck60dkfGp7ZtWqWVPhRbALqKJCTc/8doKEZhHEinIiZc+2UuXmRChGOYwrTiYhJXRI+tDTGJMIpJtPzxjjY+0EOEyEfrHCU/f3RE4iKUeRrzsjogZyvjYx/61J/ZUBBHPrVXjh5ixOMwUxnW0PM45VgidB4YAJoIqPNBAqmD4A0wERhCodZ0UnY8/nsAjtes22avbtWbVxWWRURgfoCJ0gG52jBrpBTdRCFD2iZ/SCXo0n4814Nz5mrSWjmNlHf2R8/gAizqFC</latexit>
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Construction of the Optimal Functional [DM ’16;
DM, Paulos ’18]

z = 0 z = 1

P (z)
<latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit><latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit><latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit><latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit>

Q(z)
<latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit><latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit><latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit><latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit>

![F ] =

1
2+i1Z

1
2

dz P (z)F(z) +

1Z

1
2

dz Q(z)F(z)

<latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit><latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit><latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit><latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit>

Task: find                  such that if P (z), Q(z)
<latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit><latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit><latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit><latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit>



Construction of the Optimal Functional [DM ’16;
DM, Paulos ’18]

z = 0 z = 1

P (z)
<latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit><latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit><latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit><latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit>

Q(z)
<latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit><latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit><latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit><latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit>

![F ] =

1
2+i1Z

1
2

dz P (z)F(z) +

1Z

1
2

dz Q(z)F(z)

<latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit><latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit><latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit><latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit>

Task: find                  such that if P (z), Q(z)
<latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit><latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit><latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit><latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit>

then

![G(s)
� (z)�G(t)

� (z)] = sin2
h⇡
2
(�� 2�� � 1)

i
⇥

<latexit sha1_base64="PVr8AJYHlr791CeU9C1mZLCuCzI="></latexit><latexit sha1_base64="PVr8AJYHlr791CeU9C1mZLCuCzI="></latexit><latexit sha1_base64="PVr8AJYHlr791CeU9C1mZLCuCzI="></latexit><latexit sha1_base64="PVr8AJYHlr791CeU9C1mZLCuCzI="></latexit>

⇥
1Z

0

dz Q(z)G(s)
� (z)

<latexit sha1_base64="mQLmSjl+QpX5sWJA6nXpYwMWPNU="></latexit><latexit sha1_base64="mQLmSjl+QpX5sWJA6nXpYwMWPNU="></latexit><latexit sha1_base64="mQLmSjl+QpX5sWJA6nXpYwMWPNU="></latexit><latexit sha1_base64="mQLmSjl+QpX5sWJA6nXpYwMWPNU="></latexit>



Construction of the Optimal Functional [DM ’16;
DM, Paulos ’18]

z = 0 z = 1

P (z)
<latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit><latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit><latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit><latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit>

Q(z)
<latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit><latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit><latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit><latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit>

![F ] =

1
2+i1Z

1
2

dz P (z)F(z) +

1Z

1
2

dz Q(z)F(z)

<latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit><latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit><latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit><latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit>

Task: find                  such that if P (z), Q(z)
<latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit><latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit><latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit><latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit>

then

![G(s)
� (z)�G(t)

� (z)] = sin2
h⇡
2
(�� 2�� � 1)

i
⇥

<latexit sha1_base64="PVr8AJYHlr791CeU9C1mZLCuCzI="></latexit><latexit sha1_base64="PVr8AJYHlr791CeU9C1mZLCuCzI="></latexit><latexit sha1_base64="PVr8AJYHlr791CeU9C1mZLCuCzI="></latexit><latexit sha1_base64="PVr8AJYHlr791CeU9C1mZLCuCzI="></latexit>

⇥
1Z

0

dz Q(z)G(s)
� (z)

<latexit sha1_base64="mQLmSjl+QpX5sWJA6nXpYwMWPNU="></latexit><latexit sha1_base64="mQLmSjl+QpX5sWJA6nXpYwMWPNU="></latexit><latexit sha1_base64="mQLmSjl+QpX5sWJA6nXpYwMWPNU="></latexit><latexit sha1_base64="mQLmSjl+QpX5sWJA6nXpYwMWPNU="></latexit>Constraints:
P (z) + P (1� z) +Q(z) +Q(1� z) = 0

<latexit sha1_base64="eAJ4Ot/tlAU3I1owyGk6FrU3yHg=">AAACHXicbVDLSgMxFM3UV62vUZcuDBZhSrHMiKAboejG5RTsA9qhZDKZNjTzIMkI7dCl3+EHuNVPcCduxS/wN0yns9DWAyEn59zLzT1uzKiQpvmlFVZW19Y3ipulre2d3T19/6AlooRj0sQRi3jHRYIwGpKmpJKRTswJClxG2u7odua3HwgXNArv5TgmToAGIfUpRlJJff3YNiaVqm1YZ5MKrMKGkV/Z+xqafb1s1swMcJlYOSmDHHZf/+55EU4CEkrMkBBdy4ylkyIuKWZkWuolgsQIj9CAdBUNUUCEk2aLTOGpUjzoR1ydUMJM/d2RokCIceCqygDJoVj0ZuK/nlBfGRJvYbz0r5yUhnEiSYjn0/2EQRnBWVTQo5xgycaKIMypWgDiIeIISxVoSSVjLeawTFrnNcusWY2Lcv0mz6gIjsAJMIAFLkEd3AEbNAEGj+AZvIBX7Ul70961j3lpQct7DsEfaJ8/P5qdkg==</latexit><latexit sha1_base64="eAJ4Ot/tlAU3I1owyGk6FrU3yHg=">AAACHXicbVDLSgMxFM3UV62vUZcuDBZhSrHMiKAboejG5RTsA9qhZDKZNjTzIMkI7dCl3+EHuNVPcCduxS/wN0yns9DWAyEn59zLzT1uzKiQpvmlFVZW19Y3ipulre2d3T19/6AlooRj0sQRi3jHRYIwGpKmpJKRTswJClxG2u7odua3HwgXNArv5TgmToAGIfUpRlJJff3YNiaVqm1YZ5MKrMKGkV/Z+xqafb1s1swMcJlYOSmDHHZf/+55EU4CEkrMkBBdy4ylkyIuKWZkWuolgsQIj9CAdBUNUUCEk2aLTOGpUjzoR1ydUMJM/d2RokCIceCqygDJoVj0ZuK/nlBfGRJvYbz0r5yUhnEiSYjn0/2EQRnBWVTQo5xgycaKIMypWgDiIeIISxVoSSVjLeawTFrnNcusWY2Lcv0mz6gIjsAJMIAFLkEd3AEbNAEGj+AZvIBX7Ul70961j3lpQct7DsEfaJ8/P5qdkg==</latexit><latexit sha1_base64="eAJ4Ot/tlAU3I1owyGk6FrU3yHg=">AAACHXicbVDLSgMxFM3UV62vUZcuDBZhSrHMiKAboejG5RTsA9qhZDKZNjTzIMkI7dCl3+EHuNVPcCduxS/wN0yns9DWAyEn59zLzT1uzKiQpvmlFVZW19Y3ipulre2d3T19/6AlooRj0sQRi3jHRYIwGpKmpJKRTswJClxG2u7odua3HwgXNArv5TgmToAGIfUpRlJJff3YNiaVqm1YZ5MKrMKGkV/Z+xqafb1s1swMcJlYOSmDHHZf/+55EU4CEkrMkBBdy4ylkyIuKWZkWuolgsQIj9CAdBUNUUCEk2aLTOGpUjzoR1ydUMJM/d2RokCIceCqygDJoVj0ZuK/nlBfGRJvYbz0r5yUhnEiSYjn0/2EQRnBWVTQo5xgycaKIMypWgDiIeIISxVoSSVjLeawTFrnNcusWY2Lcv0mz6gIjsAJMIAFLkEd3AEbNAEGj+AZvIBX7Ul70961j3lpQct7DsEfaJ8/P5qdkg==</latexit><latexit sha1_base64="eAJ4Ot/tlAU3I1owyGk6FrU3yHg=">AAACHXicbVDLSgMxFM3UV62vUZcuDBZhSrHMiKAboejG5RTsA9qhZDKZNjTzIMkI7dCl3+EHuNVPcCduxS/wN0yns9DWAyEn59zLzT1uzKiQpvmlFVZW19Y3ipulre2d3T19/6AlooRj0sQRi3jHRYIwGpKmpJKRTswJClxG2u7odua3HwgXNArv5TgmToAGIfUpRlJJff3YNiaVqm1YZ5MKrMKGkV/Z+xqafb1s1swMcJlYOSmDHHZf/+55EU4CEkrMkBBdy4ylkyIuKWZkWuolgsQIj9CAdBUNUUCEk2aLTOGpUjzoR1ydUMJM/d2RokCIceCqygDJoVj0ZuK/nlBfGRJvYbz0r5yUhnEiSYjn0/2EQRnBWVTQo5xgycaKIMypWgDiIeIISxVoSSVjLeawTFrnNcusWY2Lcv0mz6gIjsAJMIAFLkEd3AEbNAEGj+AZvIBX7Ul70961j3lpQct7DsEfaJ8/P5qdkg==</latexit>

1.

Q(z) = �2(1� z)2��P
⇣

1
1�z

⌘

<latexit sha1_base64="D8FCEl7083knFeoe3gLC9vXurlQ="></latexit><latexit sha1_base64="D8FCEl7083knFeoe3gLC9vXurlQ="></latexit><latexit sha1_base64="D8FCEl7083knFeoe3gLC9vXurlQ="></latexit><latexit sha1_base64="D8FCEl7083knFeoe3gLC9vXurlQ="></latexit>

2.

P (z) = P (1� z)
<latexit sha1_base64="bpS70umXQ3GqOQLYUC0pAfj/gME=">AAACB3icbVDLSsNAFJ34rPVVdelmsAjtwpKIoBuh6MZlBPuANpTJ5KYdOpmEmYnQhn6AH+BWP8GduPUz/AJ/w2mbhbYeuHA4517uvcdPOFPatr+sldW19Y3NwlZxe2d3b790cNhUcSopNGjMY9n2iQLOBDQ00xzaiQQS+Rxa/vB26rceQSoWiwc9SsCLSF+wkFGijdRxK+PqtVtxzsbVXqls1+wZ8DJxclJGOdxe6bsbxDSNQGjKiVIdx060lxGpGeUwKXZTBQmhQ9KHjqGCRKC8bHbyBJ8aJcBhLE0JjWfq74mMREqNIt90RkQP1KI3Ff/1lDllAMHCeh1eeRkTSapB0Pn2MOVYx3gaCg6YBKr5yBBCJTMPYDogklBtoiuaZJzFHJZJ87zm2DXn/qJcv8kzKqBjdIIqyEGXqI7ukIsaiKIYPaMX9Go9WW/Wu/Uxb12x8pkj9AfW5w8P35iS</latexit><latexit sha1_base64="bpS70umXQ3GqOQLYUC0pAfj/gME=">AAACB3icbVDLSsNAFJ34rPVVdelmsAjtwpKIoBuh6MZlBPuANpTJ5KYdOpmEmYnQhn6AH+BWP8GduPUz/AJ/w2mbhbYeuHA4517uvcdPOFPatr+sldW19Y3NwlZxe2d3b790cNhUcSopNGjMY9n2iQLOBDQ00xzaiQQS+Rxa/vB26rceQSoWiwc9SsCLSF+wkFGijdRxK+PqtVtxzsbVXqls1+wZ8DJxclJGOdxe6bsbxDSNQGjKiVIdx060lxGpGeUwKXZTBQmhQ9KHjqGCRKC8bHbyBJ8aJcBhLE0JjWfq74mMREqNIt90RkQP1KI3Ff/1lDllAMHCeh1eeRkTSapB0Pn2MOVYx3gaCg6YBKr5yBBCJTMPYDogklBtoiuaZJzFHJZJ87zm2DXn/qJcv8kzKqBjdIIqyEGXqI7ukIsaiKIYPaMX9Go9WW/Wu/Uxb12x8pkj9AfW5w8P35iS</latexit><latexit sha1_base64="bpS70umXQ3GqOQLYUC0pAfj/gME=">AAACB3icbVDLSsNAFJ34rPVVdelmsAjtwpKIoBuh6MZlBPuANpTJ5KYdOpmEmYnQhn6AH+BWP8GduPUz/AJ/w2mbhbYeuHA4517uvcdPOFPatr+sldW19Y3NwlZxe2d3b790cNhUcSopNGjMY9n2iQLOBDQ00xzaiQQS+Rxa/vB26rceQSoWiwc9SsCLSF+wkFGijdRxK+PqtVtxzsbVXqls1+wZ8DJxclJGOdxe6bsbxDSNQGjKiVIdx060lxGpGeUwKXZTBQmhQ9KHjqGCRKC8bHbyBJ8aJcBhLE0JjWfq74mMREqNIt90RkQP1KI3Ff/1lDllAMHCeh1eeRkTSapB0Pn2MOVYx3gaCg6YBKr5yBBCJTMPYDogklBtoiuaZJzFHJZJ87zm2DXn/qJcv8kzKqBjdIIqyEGXqI7ukIsaiKIYPaMX9Go9WW/Wu/Uxb12x8pkj9AfW5w8P35iS</latexit><latexit sha1_base64="bpS70umXQ3GqOQLYUC0pAfj/gME=">AAACB3icbVDLSsNAFJ34rPVVdelmsAjtwpKIoBuh6MZlBPuANpTJ5KYdOpmEmYnQhn6AH+BWP8GduPUz/AJ/w2mbhbYeuHA4517uvcdPOFPatr+sldW19Y3NwlZxe2d3b790cNhUcSopNGjMY9n2iQLOBDQ00xzaiQQS+Rxa/vB26rceQSoWiwc9SsCLSF+wkFGijdRxK+PqtVtxzsbVXqls1+wZ8DJxclJGOdxe6bsbxDSNQGjKiVIdx060lxGpGeUwKXZTBQmhQ9KHjqGCRKC8bHbyBJ8aJcBhLE0JjWfq74mMREqNIt90RkQP1KI3Ff/1lDllAMHCeh1eeRkTSapB0Pn2MOVYx3gaCg6YBKr5yBBCJTMPYDogklBtoiuaZJzFHJZJ87zm2DXn/qJcv8kzKqBjdIIqyEGXqI7ukIsaiKIYPaMX9Go9WW/Wu/Uxb12x8pkj9AfW5w8P35iS</latexit>

3.



Construction of the Optimal Functional [DM ’16;
DM, Paulos ’18]

z = 0 z = 1

P (z)
<latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit><latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit><latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit><latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit>

Q(z)
<latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit><latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit><latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit><latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit>

![F ] =

1
2+i1Z

1
2

dz P (z)F(z) +

1Z

1
2

dz Q(z)F(z)

<latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit><latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit><latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit><latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit>

Task: find                  such that if P (z), Q(z)
<latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit><latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit><latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit><latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit>

then

![G(s)
� (z)�G(t)

� (z)] = sin2
h⇡
2
(�� 2�� � 1)

i
⇥

<latexit sha1_base64="PVr8AJYHlr791CeU9C1mZLCuCzI="></latexit><latexit sha1_base64="PVr8AJYHlr791CeU9C1mZLCuCzI="></latexit><latexit sha1_base64="PVr8AJYHlr791CeU9C1mZLCuCzI="></latexit><latexit sha1_base64="PVr8AJYHlr791CeU9C1mZLCuCzI="></latexit>

⇥
1Z

0

dz Q(z)G(s)
� (z)

<latexit sha1_base64="mQLmSjl+QpX5sWJA6nXpYwMWPNU="></latexit><latexit sha1_base64="mQLmSjl+QpX5sWJA6nXpYwMWPNU="></latexit><latexit sha1_base64="mQLmSjl+QpX5sWJA6nXpYwMWPNU="></latexit><latexit sha1_base64="mQLmSjl+QpX5sWJA6nXpYwMWPNU="></latexit>Constraints:
P (z) + P (1� z) +Q(z) +Q(1� z) = 0

<latexit sha1_base64="eAJ4Ot/tlAU3I1owyGk6FrU3yHg=">AAACHXicbVDLSgMxFM3UV62vUZcuDBZhSrHMiKAboejG5RTsA9qhZDKZNjTzIMkI7dCl3+EHuNVPcCduxS/wN0yns9DWAyEn59zLzT1uzKiQpvmlFVZW19Y3ipulre2d3T19/6AlooRj0sQRi3jHRYIwGpKmpJKRTswJClxG2u7odua3HwgXNArv5TgmToAGIfUpRlJJff3YNiaVqm1YZ5MKrMKGkV/Z+xqafb1s1swMcJlYOSmDHHZf/+55EU4CEkrMkBBdy4ylkyIuKWZkWuolgsQIj9CAdBUNUUCEk2aLTOGpUjzoR1ydUMJM/d2RokCIceCqygDJoVj0ZuK/nlBfGRJvYbz0r5yUhnEiSYjn0/2EQRnBWVTQo5xgycaKIMypWgDiIeIISxVoSSVjLeawTFrnNcusWY2Lcv0mz6gIjsAJMIAFLkEd3AEbNAEGj+AZvIBX7Ul70961j3lpQct7DsEfaJ8/P5qdkg==</latexit><latexit sha1_base64="eAJ4Ot/tlAU3I1owyGk6FrU3yHg=">AAACHXicbVDLSgMxFM3UV62vUZcuDBZhSrHMiKAboejG5RTsA9qhZDKZNjTzIMkI7dCl3+EHuNVPcCduxS/wN0yns9DWAyEn59zLzT1uzKiQpvmlFVZW19Y3ipulre2d3T19/6AlooRj0sQRi3jHRYIwGpKmpJKRTswJClxG2u7odua3HwgXNArv5TgmToAGIfUpRlJJff3YNiaVqm1YZ5MKrMKGkV/Z+xqafb1s1swMcJlYOSmDHHZf/+55EU4CEkrMkBBdy4ylkyIuKWZkWuolgsQIj9CAdBUNUUCEk2aLTOGpUjzoR1ydUMJM/d2RokCIceCqygDJoVj0ZuK/nlBfGRJvYbz0r5yUhnEiSYjn0/2EQRnBWVTQo5xgycaKIMypWgDiIeIISxVoSSVjLeawTFrnNcusWY2Lcv0mz6gIjsAJMIAFLkEd3AEbNAEGj+AZvIBX7Ul70961j3lpQct7DsEfaJ8/P5qdkg==</latexit><latexit sha1_base64="eAJ4Ot/tlAU3I1owyGk6FrU3yHg=">AAACHXicbVDLSgMxFM3UV62vUZcuDBZhSrHMiKAboejG5RTsA9qhZDKZNjTzIMkI7dCl3+EHuNVPcCduxS/wN0yns9DWAyEn59zLzT1uzKiQpvmlFVZW19Y3ipulre2d3T19/6AlooRj0sQRi3jHRYIwGpKmpJKRTswJClxG2u7odua3HwgXNArv5TgmToAGIfUpRlJJff3YNiaVqm1YZ5MKrMKGkV/Z+xqafb1s1swMcJlYOSmDHHZf/+55EU4CEkrMkBBdy4ylkyIuKWZkWuolgsQIj9CAdBUNUUCEk2aLTOGpUjzoR1ydUMJM/d2RokCIceCqygDJoVj0ZuK/nlBfGRJvYbz0r5yUhnEiSYjn0/2EQRnBWVTQo5xgycaKIMypWgDiIeIISxVoSSVjLeawTFrnNcusWY2Lcv0mz6gIjsAJMIAFLkEd3AEbNAEGj+AZvIBX7Ul70961j3lpQct7DsEfaJ8/P5qdkg==</latexit><latexit sha1_base64="eAJ4Ot/tlAU3I1owyGk6FrU3yHg=">AAACHXicbVDLSgMxFM3UV62vUZcuDBZhSrHMiKAboejG5RTsA9qhZDKZNjTzIMkI7dCl3+EHuNVPcCduxS/wN0yns9DWAyEn59zLzT1uzKiQpvmlFVZW19Y3ipulre2d3T19/6AlooRj0sQRi3jHRYIwGpKmpJKRTswJClxG2u7odua3HwgXNArv5TgmToAGIfUpRlJJff3YNiaVqm1YZ5MKrMKGkV/Z+xqafb1s1swMcJlYOSmDHHZf/+55EU4CEkrMkBBdy4ylkyIuKWZkWuolgsQIj9CAdBUNUUCEk2aLTOGpUjzoR1ydUMJM/d2RokCIceCqygDJoVj0ZuK/nlBfGRJvYbz0r5yUhnEiSYjn0/2EQRnBWVTQo5xgycaKIMypWgDiIeIISxVoSSVjLeawTFrnNcusWY2Lcv0mz6gIjsAJMIAFLkEd3AEbNAEGj+AZvIBX7Ul70961j3lpQct7DsEfaJ8/P5qdkg==</latexit>

1.

Q(z) = �2(1� z)2��P
⇣

1
1�z

⌘

<latexit sha1_base64="D8FCEl7083knFeoe3gLC9vXurlQ="></latexit><latexit sha1_base64="D8FCEl7083knFeoe3gLC9vXurlQ="></latexit><latexit sha1_base64="D8FCEl7083knFeoe3gLC9vXurlQ="></latexit><latexit sha1_base64="D8FCEl7083knFeoe3gLC9vXurlQ="></latexit>

2.

P (z) = P (1� z)
<latexit sha1_base64="bpS70umXQ3GqOQLYUC0pAfj/gME=">AAACB3icbVDLSsNAFJ34rPVVdelmsAjtwpKIoBuh6MZlBPuANpTJ5KYdOpmEmYnQhn6AH+BWP8GduPUz/AJ/w2mbhbYeuHA4517uvcdPOFPatr+sldW19Y3NwlZxe2d3b790cNhUcSopNGjMY9n2iQLOBDQ00xzaiQQS+Rxa/vB26rceQSoWiwc9SsCLSF+wkFGijdRxK+PqtVtxzsbVXqls1+wZ8DJxclJGOdxe6bsbxDSNQGjKiVIdx060lxGpGeUwKXZTBQmhQ9KHjqGCRKC8bHbyBJ8aJcBhLE0JjWfq74mMREqNIt90RkQP1KI3Ff/1lDllAMHCeh1eeRkTSapB0Pn2MOVYx3gaCg6YBKr5yBBCJTMPYDogklBtoiuaZJzFHJZJ87zm2DXn/qJcv8kzKqBjdIIqyEGXqI7ukIsaiKIYPaMX9Go9WW/Wu/Uxb12x8pkj9AfW5w8P35iS</latexit><latexit sha1_base64="bpS70umXQ3GqOQLYUC0pAfj/gME=">AAACB3icbVDLSsNAFJ34rPVVdelmsAjtwpKIoBuh6MZlBPuANpTJ5KYdOpmEmYnQhn6AH+BWP8GduPUz/AJ/w2mbhbYeuHA4517uvcdPOFPatr+sldW19Y3NwlZxe2d3b790cNhUcSopNGjMY9n2iQLOBDQ00xzaiQQS+Rxa/vB26rceQSoWiwc9SsCLSF+wkFGijdRxK+PqtVtxzsbVXqls1+wZ8DJxclJGOdxe6bsbxDSNQGjKiVIdx060lxGpGeUwKXZTBQmhQ9KHjqGCRKC8bHbyBJ8aJcBhLE0JjWfq74mMREqNIt90RkQP1KI3Ff/1lDllAMHCeh1eeRkTSapB0Pn2MOVYx3gaCg6YBKr5yBBCJTMPYDogklBtoiuaZJzFHJZJ87zm2DXn/qJcv8kzKqBjdIIqyEGXqI7ukIsaiKIYPaMX9Go9WW/Wu/Uxb12x8pkj9AfW5w8P35iS</latexit><latexit sha1_base64="bpS70umXQ3GqOQLYUC0pAfj/gME=">AAACB3icbVDLSsNAFJ34rPVVdelmsAjtwpKIoBuh6MZlBPuANpTJ5KYdOpmEmYnQhn6AH+BWP8GduPUz/AJ/w2mbhbYeuHA4517uvcdPOFPatr+sldW19Y3NwlZxe2d3b790cNhUcSopNGjMY9n2iQLOBDQ00xzaiQQS+Rxa/vB26rceQSoWiwc9SsCLSF+wkFGijdRxK+PqtVtxzsbVXqls1+wZ8DJxclJGOdxe6bsbxDSNQGjKiVIdx060lxGpGeUwKXZTBQmhQ9KHjqGCRKC8bHbyBJ8aJcBhLE0JjWfq74mMREqNIt90RkQP1KI3Ff/1lDllAMHCeh1eeRkTSapB0Pn2MOVYx3gaCg6YBKr5yBBCJTMPYDogklBtoiuaZJzFHJZJ87zm2DXn/qJcv8kzKqBjdIIqyEGXqI7ukIsaiKIYPaMX9Go9WW/Wu/Uxb12x8pkj9AfW5w8P35iS</latexit><latexit sha1_base64="bpS70umXQ3GqOQLYUC0pAfj/gME=">AAACB3icbVDLSsNAFJ34rPVVdelmsAjtwpKIoBuh6MZlBPuANpTJ5KYdOpmEmYnQhn6AH+BWP8GduPUz/AJ/w2mbhbYeuHA4517uvcdPOFPatr+sldW19Y3NwlZxe2d3b790cNhUcSopNGjMY9n2iQLOBDQ00xzaiQQS+Rxa/vB26rceQSoWiwc9SsCLSF+wkFGijdRxK+PqtVtxzsbVXqls1+wZ8DJxclJGOdxe6bsbxDSNQGjKiVIdx060lxGpGeUwKXZTBQmhQ9KHjqGCRKC8bHbyBJ8aJcBhLE0JjWfq74mMREqNIt90RkQP1KI3Ff/1lDllAMHCeh1eeRkTSapB0Pn2MOVYx3gaCg6YBKr5yBBCJTMPYDogklBtoiuaZJzFHJZJ87zm2DXn/qJcv8kzKqBjdIIqyEGXqI7ukIsaiKIYPaMX9Go9WW/Wu/Uxb12x8pkj9AfW5w8P35iS</latexit>

3.
�� 2 N/2

<latexit sha1_base64="+n5ae6qMYcioiP/k3hZZq+dLjS8=">AAACHnicbVDLSgNBEJz1GeMr6tHLYBA8xd0g6DGoB08SwTwgG8LspJMMmZldZmaFsOzV7/ADvOoneBOv+gX+hrPJHjSxoKGo6qa7K4g408Z1v5yl5ZXVtfXCRnFza3tnt7S339RhrCg0aMhD1Q6IBs4kNAwzHNqRAiICDq1gfJX5rQdQmoXy3kwi6AoylGzAKDFW6pWwfw3ckF7iazYUJMU+k9gXxIyCILlNT6u9UtmtuFPgReLlpIxy1Hulb78f0liANJQTrTueG5luQpRhlENa9GMNEaFjMoSOpZII0N1k+kmKj63Sx4NQ2ZIGT9XfEwkRWk9EYDuzG/W8l4n/etqeMoL+3HozuOgmTEaxAUln2wcxxybEWVa4zxRQwyeWEKqYfQDTEVGEGpto0SbjzeewSJrViudWvLuzcu0yz6iADtEROkEeOkc1dIPqqIEoekTP6AW9Ok/Om/PufMxal5x85gD9gfP5A9eVorI=</latexit><latexit sha1_base64="+n5ae6qMYcioiP/k3hZZq+dLjS8=">AAACHnicbVDLSgNBEJz1GeMr6tHLYBA8xd0g6DGoB08SwTwgG8LspJMMmZldZmaFsOzV7/ADvOoneBOv+gX+hrPJHjSxoKGo6qa7K4g408Z1v5yl5ZXVtfXCRnFza3tnt7S339RhrCg0aMhD1Q6IBs4kNAwzHNqRAiICDq1gfJX5rQdQmoXy3kwi6AoylGzAKDFW6pWwfw3ckF7iazYUJMU+k9gXxIyCILlNT6u9UtmtuFPgReLlpIxy1Hulb78f0liANJQTrTueG5luQpRhlENa9GMNEaFjMoSOpZII0N1k+kmKj63Sx4NQ2ZIGT9XfEwkRWk9EYDuzG/W8l4n/etqeMoL+3HozuOgmTEaxAUln2wcxxybEWVa4zxRQwyeWEKqYfQDTEVGEGpto0SbjzeewSJrViudWvLuzcu0yz6iADtEROkEeOkc1dIPqqIEoekTP6AW9Ok/Om/PufMxal5x85gD9gfP5A9eVorI=</latexit><latexit sha1_base64="+n5ae6qMYcioiP/k3hZZq+dLjS8=">AAACHnicbVDLSgNBEJz1GeMr6tHLYBA8xd0g6DGoB08SwTwgG8LspJMMmZldZmaFsOzV7/ADvOoneBOv+gX+hrPJHjSxoKGo6qa7K4g408Z1v5yl5ZXVtfXCRnFza3tnt7S339RhrCg0aMhD1Q6IBs4kNAwzHNqRAiICDq1gfJX5rQdQmoXy3kwi6AoylGzAKDFW6pWwfw3ckF7iazYUJMU+k9gXxIyCILlNT6u9UtmtuFPgReLlpIxy1Hulb78f0liANJQTrTueG5luQpRhlENa9GMNEaFjMoSOpZII0N1k+kmKj63Sx4NQ2ZIGT9XfEwkRWk9EYDuzG/W8l4n/etqeMoL+3HozuOgmTEaxAUln2wcxxybEWVa4zxRQwyeWEKqYfQDTEVGEGpto0SbjzeewSJrViudWvLuzcu0yz6iADtEROkEeOkc1dIPqqIEoekTP6AW9Ok/Om/PufMxal5x85gD9gfP5A9eVorI=</latexit><latexit sha1_base64="+n5ae6qMYcioiP/k3hZZq+dLjS8=">AAACHnicbVDLSgNBEJz1GeMr6tHLYBA8xd0g6DGoB08SwTwgG8LspJMMmZldZmaFsOzV7/ADvOoneBOv+gX+hrPJHjSxoKGo6qa7K4g408Z1v5yl5ZXVtfXCRnFza3tnt7S339RhrCg0aMhD1Q6IBs4kNAwzHNqRAiICDq1gfJX5rQdQmoXy3kwi6AoylGzAKDFW6pWwfw3ckF7iazYUJMU+k9gXxIyCILlNT6u9UtmtuFPgReLlpIxy1Hulb78f0liANJQTrTueG5luQpRhlENa9GMNEaFjMoSOpZII0N1k+kmKj63Sx4NQ2ZIGT9XfEwkRWk9EYDuzG/W8l4n/etqeMoL+3HozuOgmTEaxAUln2wcxxybEWVa4zxRQwyeWEKqYfQDTEVGEGpto0SbjzeewSJrViudWvLuzcu0yz6iADtEROkEeOkc1dIPqqIEoekTP6AW9Ok/Om/PufMxal5x85gD9gfP5A9eVorI=</latexit>

[DM ’16]

Solution:
�� = 1/2

<latexit sha1_base64="09vBjcQmbZB80RJMLGZh+3k83WE=">AAACEXicbVDLSsNAFJ34rPUV7dLNYBFc1aQIuhGKunBZwT6gCWEyuWmHTh7MTIQQ+hV+gFv9BHfi1i/wC/wNp20W2nrgwuGce7n3Hj/lTCrL+jJWVtfWNzYrW9Xtnd29ffPgsCuTTFDo0IQnou8TCZzF0FFMceinAkjkc+j545up33sEIVkSP6g8BTciw5iFjBKlJc+sObfAFfEcyYYRwVfYPmt6Zt1qWDPgZWKXpI5KtD3z2wkSmkUQK8qJlAPbSpVbEKEY5TCpOpmElNAxGcJA05hEIN1idvwEn2glwGEidMUKz9TfEwWJpMwjX3dGRI3kojcV//WkPmUEwcJ6FV66BYvTTEFM59vDjGOV4Gk8OGACqOK5JoQKph/AdEQEoUqHWNXJ2Is5LJNus2FbDfv+vN66LjOqoCN0jE6RjS5QC92hNuoginL0jF7Qq/FkvBnvxse8dcUoZ2roD4zPHy5ynGM=</latexit><latexit sha1_base64="09vBjcQmbZB80RJMLGZh+3k83WE=">AAACEXicbVDLSsNAFJ34rPUV7dLNYBFc1aQIuhGKunBZwT6gCWEyuWmHTh7MTIQQ+hV+gFv9BHfi1i/wC/wNp20W2nrgwuGce7n3Hj/lTCrL+jJWVtfWNzYrW9Xtnd29ffPgsCuTTFDo0IQnou8TCZzF0FFMceinAkjkc+j545up33sEIVkSP6g8BTciw5iFjBKlJc+sObfAFfEcyYYRwVfYPmt6Zt1qWDPgZWKXpI5KtD3z2wkSmkUQK8qJlAPbSpVbEKEY5TCpOpmElNAxGcJA05hEIN1idvwEn2glwGEidMUKz9TfEwWJpMwjX3dGRI3kojcV//WkPmUEwcJ6FV66BYvTTEFM59vDjGOV4Gk8OGACqOK5JoQKph/AdEQEoUqHWNXJ2Is5LJNus2FbDfv+vN66LjOqoCN0jE6RjS5QC92hNuoginL0jF7Qq/FkvBnvxse8dcUoZ2roD4zPHy5ynGM=</latexit><latexit sha1_base64="09vBjcQmbZB80RJMLGZh+3k83WE=">AAACEXicbVDLSsNAFJ34rPUV7dLNYBFc1aQIuhGKunBZwT6gCWEyuWmHTh7MTIQQ+hV+gFv9BHfi1i/wC/wNp20W2nrgwuGce7n3Hj/lTCrL+jJWVtfWNzYrW9Xtnd29ffPgsCuTTFDo0IQnou8TCZzF0FFMceinAkjkc+j545up33sEIVkSP6g8BTciw5iFjBKlJc+sObfAFfEcyYYRwVfYPmt6Zt1qWDPgZWKXpI5KtD3z2wkSmkUQK8qJlAPbSpVbEKEY5TCpOpmElNAxGcJA05hEIN1idvwEn2glwGEidMUKz9TfEwWJpMwjX3dGRI3kojcV//WkPmUEwcJ6FV66BYvTTEFM59vDjGOV4Gk8OGACqOK5JoQKph/AdEQEoUqHWNXJ2Is5LJNus2FbDfv+vN66LjOqoCN0jE6RjS5QC92hNuoginL0jF7Qq/FkvBnvxse8dcUoZ2roD4zPHy5ynGM=</latexit><latexit sha1_base64="09vBjcQmbZB80RJMLGZh+3k83WE=">AAACEXicbVDLSsNAFJ34rPUV7dLNYBFc1aQIuhGKunBZwT6gCWEyuWmHTh7MTIQQ+hV+gFv9BHfi1i/wC/wNp20W2nrgwuGce7n3Hj/lTCrL+jJWVtfWNzYrW9Xtnd29ffPgsCuTTFDo0IQnou8TCZzF0FFMceinAkjkc+j545up33sEIVkSP6g8BTciw5iFjBKlJc+sObfAFfEcyYYRwVfYPmt6Zt1qWDPgZWKXpI5KtD3z2wkSmkUQK8qJlAPbSpVbEKEY5TCpOpmElNAxGcJA05hEIN1idvwEn2glwGEidMUKz9TfEwWJpMwjX3dGRI3kojcV//WkPmUEwcJ6FV66BYvTTEFM59vDjGOV4Gk8OGACqOK5JoQKph/AdEQEoUqHWNXJ2Is5LJNus2FbDfv+vN66LjOqoCN0jE6RjS5QC92hNuoginL0jF7Qq/FkvBnvxse8dcUoZ2roD4zPHy5ynGM=</latexit>

P (z) =
5z(z � 1) + 2

z2(z � 1)2
<latexit sha1_base64="7vvHDt3bYX9LN+usZYISCYha+WY=">AAACIXicbVDLSsNAFJ3UV62vqks3g0VoEUsSFN0IRTcuK9gHtGmZTCbt0MmDmYnQhHyA3+EHuNVPcCfuxA/wN5ymWWj1wMDhnHO5c48dMiqkrn9ohaXlldW14nppY3Nre6e8u9cWQcQxaeGABbxrI0EY9UlLUslIN+QEeTYjHXtyPfM794QLGvh3choSy0Mjn7oUI6mkYbnSrMY1eAn7Lkc4OYur8YlROzbTJB6YGR+YqUrpdT0D/EuMnFRAjuaw/NV3Ahx5xJeYISF6hh5KK0FcUsxIWupHgoQIT9CI9BT1kUeElWTHpPBIKQ50A66eL2Gm/pxIkCfE1LNV0kNyLBa9mfivJ9RXxsRZWC/dCyuhfhhJ4uP5djdiUAZwVhd0KCdYsqkiCHOqDoB4jFRXUpVaUs0Yiz38JW2zbuh14/a00rjKOyqCA3AIqsAA56ABbkATtAAGD+AJPIMX7VF71d6093m0oOUz++AXtM9v5KWhWg==</latexit><latexit sha1_base64="7vvHDt3bYX9LN+usZYISCYha+WY=">AAACIXicbVDLSsNAFJ3UV62vqks3g0VoEUsSFN0IRTcuK9gHtGmZTCbt0MmDmYnQhHyA3+EHuNVPcCfuxA/wN5ymWWj1wMDhnHO5c48dMiqkrn9ohaXlldW14nppY3Nre6e8u9cWQcQxaeGABbxrI0EY9UlLUslIN+QEeTYjHXtyPfM794QLGvh3choSy0Mjn7oUI6mkYbnSrMY1eAn7Lkc4OYur8YlROzbTJB6YGR+YqUrpdT0D/EuMnFRAjuaw/NV3Ahx5xJeYISF6hh5KK0FcUsxIWupHgoQIT9CI9BT1kUeElWTHpPBIKQ50A66eL2Gm/pxIkCfE1LNV0kNyLBa9mfivJ9RXxsRZWC/dCyuhfhhJ4uP5djdiUAZwVhd0KCdYsqkiCHOqDoB4jFRXUpVaUs0Yiz38JW2zbuh14/a00rjKOyqCA3AIqsAA56ABbkATtAAGD+AJPIMX7VF71d6093m0oOUz++AXtM9v5KWhWg==</latexit><latexit sha1_base64="7vvHDt3bYX9LN+usZYISCYha+WY=">AAACIXicbVDLSsNAFJ3UV62vqks3g0VoEUsSFN0IRTcuK9gHtGmZTCbt0MmDmYnQhHyA3+EHuNVPcCfuxA/wN5ymWWj1wMDhnHO5c48dMiqkrn9ohaXlldW14nppY3Nre6e8u9cWQcQxaeGABbxrI0EY9UlLUslIN+QEeTYjHXtyPfM794QLGvh3choSy0Mjn7oUI6mkYbnSrMY1eAn7Lkc4OYur8YlROzbTJB6YGR+YqUrpdT0D/EuMnFRAjuaw/NV3Ahx5xJeYISF6hh5KK0FcUsxIWupHgoQIT9CI9BT1kUeElWTHpPBIKQ50A66eL2Gm/pxIkCfE1LNV0kNyLBa9mfivJ9RXxsRZWC/dCyuhfhhJ4uP5djdiUAZwVhd0KCdYsqkiCHOqDoB4jFRXUpVaUs0Yiz38JW2zbuh14/a00rjKOyqCA3AIqsAA56ABbkATtAAGD+AJPIMX7VF71d6093m0oOUz++AXtM9v5KWhWg==</latexit><latexit sha1_base64="7vvHDt3bYX9LN+usZYISCYha+WY=">AAACIXicbVDLSsNAFJ3UV62vqks3g0VoEUsSFN0IRTcuK9gHtGmZTCbt0MmDmYnQhHyA3+EHuNVPcCfuxA/wN5ymWWj1wMDhnHO5c48dMiqkrn9ohaXlldW14nppY3Nre6e8u9cWQcQxaeGABbxrI0EY9UlLUslIN+QEeTYjHXtyPfM794QLGvh3choSy0Mjn7oUI6mkYbnSrMY1eAn7Lkc4OYur8YlROzbTJB6YGR+YqUrpdT0D/EuMnFRAjuaw/NV3Ahx5xJeYISF6hh5KK0FcUsxIWupHgoQIT9CI9BT1kUeElWTHpPBIKQ50A66eL2Gm/pxIkCfE1LNV0kNyLBa9mfivJ9RXxsRZWC/dCyuhfhhJ4uP5djdiUAZwVhd0KCdYsqkiCHOqDoB4jFRXUpVaUs0Yiz38JW2zbuh14/a00rjKOyqCA3AIqsAA56ABbkATtAAGD+AJPIMX7VF71d6093m0oOUz++AXtM9v5KWhWg==</latexit>



Construction of the Optimal Functional [DM ’16;
DM, Paulos ’18]

P (z) =
2z � 1
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<latexit sha1_base64="ZMuaZhVdq8KQ0asxabZfmKK7mbk="></latexit><latexit sha1_base64="ZMuaZhVdq8KQ0asxabZfmKK7mbk="></latexit><latexit sha1_base64="ZMuaZhVdq8KQ0asxabZfmKK7mbk="></latexit><latexit sha1_base64="ZMuaZhVdq8KQ0asxabZfmKK7mbk="></latexit>

General solution for               : �� 2 R+
<latexit sha1_base64="0AH9PPPB3NtOG/1S3x57o+s7QrU=">AAACIHicbVDLSsNAFJ34rPVVdelmaBEEoSQi6LKoC5dV7AOaECaT23boZBJmJkIJ2fsdfoBb/QR34lJ/wN9w0nahrQcuHM65l3vvCRLOlLbtT2tpeWV1bb20Ud7c2t7Zreztt1WcSgotGvNYdgOigDMBLc00h24igUQBh04wuir8zgNIxWJxr8cJeBEZCNZnlGgj+ZWqew1cEz9zFRtEJMcuE9iNiB4GQXaX+9lJ7ldqdt2eAC8SZ0ZqaIamX/l2w5imEQhNOVGq59iJ9jIiNaMc8rKbKkgIHZEB9AwVJALlZZNfcnxklBD3Y2lKaDxRf09kJFJqHAWms7hSzXuF+K+nzClDCOfW6/6FlzGRpBoEnW7vpxzrGBdp4ZBJoJqPDSFUMvMApkMiCdUm07JJxpnPYZG0T+uOXXduz2qNy1lGJXSIqugYOegcNdANaqIWougRPaMX9Go9WW/Wu/UxbV2yZjMH6A+srx8PyqPr</latexit><latexit sha1_base64="0AH9PPPB3NtOG/1S3x57o+s7QrU=">AAACIHicbVDLSsNAFJ34rPVVdelmaBEEoSQi6LKoC5dV7AOaECaT23boZBJmJkIJ2fsdfoBb/QR34lJ/wN9w0nahrQcuHM65l3vvCRLOlLbtT2tpeWV1bb20Ud7c2t7Zreztt1WcSgotGvNYdgOigDMBLc00h24igUQBh04wuir8zgNIxWJxr8cJeBEZCNZnlGgj+ZWqew1cEz9zFRtEJMcuE9iNiB4GQXaX+9lJ7ldqdt2eAC8SZ0ZqaIamX/l2w5imEQhNOVGq59iJ9jIiNaMc8rKbKkgIHZEB9AwVJALlZZNfcnxklBD3Y2lKaDxRf09kJFJqHAWms7hSzXuF+K+nzClDCOfW6/6FlzGRpBoEnW7vpxzrGBdp4ZBJoJqPDSFUMvMApkMiCdUm07JJxpnPYZG0T+uOXXduz2qNy1lGJXSIqugYOegcNdANaqIWougRPaMX9Go9WW/Wu/UxbV2yZjMH6A+srx8PyqPr</latexit><latexit sha1_base64="0AH9PPPB3NtOG/1S3x57o+s7QrU=">AAACIHicbVDLSsNAFJ34rPVVdelmaBEEoSQi6LKoC5dV7AOaECaT23boZBJmJkIJ2fsdfoBb/QR34lJ/wN9w0nahrQcuHM65l3vvCRLOlLbtT2tpeWV1bb20Ud7c2t7Zreztt1WcSgotGvNYdgOigDMBLc00h24igUQBh04wuir8zgNIxWJxr8cJeBEZCNZnlGgj+ZWqew1cEz9zFRtEJMcuE9iNiB4GQXaX+9lJ7ldqdt2eAC8SZ0ZqaIamX/l2w5imEQhNOVGq59iJ9jIiNaMc8rKbKkgIHZEB9AwVJALlZZNfcnxklBD3Y2lKaDxRf09kJFJqHAWms7hSzXuF+K+nzClDCOfW6/6FlzGRpBoEnW7vpxzrGBdp4ZBJoJqPDSFUMvMApkMiCdUm07JJxpnPYZG0T+uOXXduz2qNy1lGJXSIqugYOegcNdANaqIWougRPaMX9Go9WW/Wu/UxbV2yZjMH6A+srx8PyqPr</latexit><latexit sha1_base64="0AH9PPPB3NtOG/1S3x57o+s7QrU=">AAACIHicbVDLSsNAFJ34rPVVdelmaBEEoSQi6LKoC5dV7AOaECaT23boZBJmJkIJ2fsdfoBb/QR34lJ/wN9w0nahrQcuHM65l3vvCRLOlLbtT2tpeWV1bb20Ud7c2t7Zreztt1WcSgotGvNYdgOigDMBLc00h24igUQBh04wuir8zgNIxWJxr8cJeBEZCNZnlGgj+ZWqew1cEz9zFRtEJMcuE9iNiB4GQXaX+9lJ7ldqdt2eAC8SZ0ZqaIamX/l2w5imEQhNOVGq59iJ9jIiNaMc8rKbKkgIHZEB9AwVJALlZZNfcnxklBD3Y2lKaDxRf09kJFJqHAWms7hSzXuF+K+nzClDCOfW6/6FlzGRpBoEnW7vpxzrGBdp4ZBJoJqPDSFUMvMApkMiCdUm07JJxpnPYZG0T+uOXXduz2qNy1lGJXSIqugYOegcNdANaqIWougRPaMX9Go9WW/Wu/UxbV2yZjMH6A+srx8PyqPr</latexit>

[DM, Paulos ’18]

z = 0 z = 1

P (z)
<latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit><latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit><latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit><latexit sha1_base64="dIjDRNxOVgd9HMjEXhQCh7wwe5Y=">AAACAHicbVDLSsNAFL3xWeur6tJNsAh1UxIRdFl047KCfUAbymRy0w6dTMLMRKihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPn3CmtON8WSura+sbm6Wt8vbO7t5+5eCwreJUUmzRmMey6xOFnAlsaaY5dhOJJPI5dvzxTe53HlAqFot7PUnQi8hQsJBRonOpWXs8G1SqTt2ZwV4mbkGqUKA5qHz3g5imEQpNOVGq5zqJ9jIiNaMcp+V+qjAhdEyG2DNUkAiVl81undqnRgnsMJamhLZn6u+JjERKTSLfdEZEj9Sil4v/esqcMsJgYb0Or7yMiSTVKOh8e5hyW8d2noYdMIlU84khhEpmHrDpiEhCtcmsbJJxF3NYJu3zuuvU3buLauO6yKgEx3ACNXDhEhpwC01oAYURPMMLvFpP1pv1bn3MW1esYuYI/sD6/AFD+JaW</latexit>

Q(z)
<latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit><latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit><latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit><latexit sha1_base64="Zj0z12jp+lypZa/N55hsUvQah/c=">AAACAHicbVDLSsNAFJ3UV62vqks3g0Wom5KIoMuiG5ct2Ae0oUwmN83QySTMTIQauvED3OonuBO3/olf4G84abPQ1gMXDufcy733eAlnStv2l1VaW9/Y3CpvV3Z29/YPqodHXRWnkkKHxjyWfY8o4ExARzPNoZ9IIJHHoedNbnO/9wBSsVjc62kCbkTGggWMEp1L7frj+ahasxv2HHiVOAWpoQKtUfV76Mc0jUBoyolSA8dOtJsRqRnlMKsMUwUJoRMyhoGhgkSg3Gx+6wyfGcXHQSxNCY3n6u+JjERKTSPPdEZEh2rZy8V/PWVOCcFfWq+DazdjIkk1CLrYHqQc6xjnaWCfSaCaTw0hVDLzAKYhkYRqk1nFJOMs57BKuhcNx2447cta86bIqIxO0CmqIwddoSa6Qy3UQRSF6Bm9oFfryXqz3q2PRWvJKmaO0R9Ynz9FlJaX</latexit>

![F ] =

1
2+i1Z

1
2

dz P (z)F(z) +

1Z

1
2

dz Q(z)F(z)

<latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit><latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit><latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit><latexit sha1_base64="E99/g1jBqPPncfkQLyBZGuC5hdM="></latexit>

Task: find                  such that if P (z), Q(z)
<latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit><latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit><latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit><latexit sha1_base64="XDm1MtEewK+9cxny8OGh8NiPus4=">AAACB3icbVDLSgMxFM3UV62vqks3wSJUKGVGBF0W3bhswT6gHUomc9uGZpIhyQh16Af4AW71E9yJWz/DL/A3TNtZaOuBkMM593LvPUHMmTau++Xk1tY3Nrfy24Wd3b39g+LhUUvLRFFoUsml6gREA2cCmoYZDp1YAYkCDu1gfDvz2w+gNJPi3kxi8CMyFGzAKDFW6tbLj+eVXqVhv36x5FbdOfAq8TJSQhnq/eJ3L5Q0iUAYyonWXc+NjZ8SZRjlMC30Eg0xoWMyhK6lgkSg/XS+8hSfWSXEA6nsEwbP1d8dKYm0nkSBrYyIGellbyb+62m7ygjCpfFmcO2nTMSJAUEX0wcJx0biWSg4ZAqo4RNLCFXMHoDpiChCjY2uYJPxlnNYJa2LqudWvcZlqXaTZZRHJ+gUlZGHrlAN3aE6aiKKJHpGL+jVeXLenHfnY1Gac7KeY/QHzucPOaWYrA==</latexit>

then

![G(s)
� (z)�G(t)

� (z)] = sin2
h⇡
2
(�� 2�� � 1)

i
⇥

<latexit sha1_base64="PVr8AJYHlr791CeU9C1mZLCuCzI="></latexit><latexit sha1_base64="PVr8AJYHlr791CeU9C1mZLCuCzI="></latexit><latexit sha1_base64="PVr8AJYHlr791CeU9C1mZLCuCzI="></latexit><latexit sha1_base64="PVr8AJYHlr791CeU9C1mZLCuCzI="></latexit>

⇥
1Z

0

dz Q(z)G(s)
� (z)

<latexit sha1_base64="mQLmSjl+QpX5sWJA6nXpYwMWPNU="></latexit><latexit sha1_base64="mQLmSjl+QpX5sWJA6nXpYwMWPNU="></latexit><latexit sha1_base64="mQLmSjl+QpX5sWJA6nXpYwMWPNU="></latexit><latexit sha1_base64="mQLmSjl+QpX5sWJA6nXpYwMWPNU="></latexit>Constraints:
P (z) + P (1� z) +Q(z) +Q(1� z) = 0

<latexit sha1_base64="eAJ4Ot/tlAU3I1owyGk6FrU3yHg=">AAACHXicbVDLSgMxFM3UV62vUZcuDBZhSrHMiKAboejG5RTsA9qhZDKZNjTzIMkI7dCl3+EHuNVPcCduxS/wN0yns9DWAyEn59zLzT1uzKiQpvmlFVZW19Y3ipulre2d3T19/6AlooRj0sQRi3jHRYIwGpKmpJKRTswJClxG2u7odua3HwgXNArv5TgmToAGIfUpRlJJff3YNiaVqm1YZ5MKrMKGkV/Z+xqafb1s1swMcJlYOSmDHHZf/+55EU4CEkrMkBBdy4ylkyIuKWZkWuolgsQIj9CAdBUNUUCEk2aLTOGpUjzoR1ydUMJM/d2RokCIceCqygDJoVj0ZuK/nlBfGRJvYbz0r5yUhnEiSYjn0/2EQRnBWVTQo5xgycaKIMypWgDiIeIISxVoSSVjLeawTFrnNcusWY2Lcv0mz6gIjsAJMIAFLkEd3AEbNAEGj+AZvIBX7Ul70961j3lpQct7DsEfaJ8/P5qdkg==</latexit><latexit sha1_base64="eAJ4Ot/tlAU3I1owyGk6FrU3yHg=">AAACHXicbVDLSgMxFM3UV62vUZcuDBZhSrHMiKAboejG5RTsA9qhZDKZNjTzIMkI7dCl3+EHuNVPcCduxS/wN0yns9DWAyEn59zLzT1uzKiQpvmlFVZW19Y3ipulre2d3T19/6AlooRj0sQRi3jHRYIwGpKmpJKRTswJClxG2u7odua3HwgXNArv5TgmToAGIfUpRlJJff3YNiaVqm1YZ5MKrMKGkV/Z+xqafb1s1swMcJlYOSmDHHZf/+55EU4CEkrMkBBdy4ylkyIuKWZkWuolgsQIj9CAdBUNUUCEk2aLTOGpUjzoR1ydUMJM/d2RokCIceCqygDJoVj0ZuK/nlBfGRJvYbz0r5yUhnEiSYjn0/2EQRnBWVTQo5xgycaKIMypWgDiIeIISxVoSSVjLeawTFrnNcusWY2Lcv0mz6gIjsAJMIAFLkEd3AEbNAEGj+AZvIBX7Ul70961j3lpQct7DsEfaJ8/P5qdkg==</latexit><latexit sha1_base64="eAJ4Ot/tlAU3I1owyGk6FrU3yHg=">AAACHXicbVDLSgMxFM3UV62vUZcuDBZhSrHMiKAboejG5RTsA9qhZDKZNjTzIMkI7dCl3+EHuNVPcCduxS/wN0yns9DWAyEn59zLzT1uzKiQpvmlFVZW19Y3ipulre2d3T19/6AlooRj0sQRi3jHRYIwGpKmpJKRTswJClxG2u7odua3HwgXNArv5TgmToAGIfUpRlJJff3YNiaVqm1YZ5MKrMKGkV/Z+xqafb1s1swMcJlYOSmDHHZf/+55EU4CEkrMkBBdy4ylkyIuKWZkWuolgsQIj9CAdBUNUUCEk2aLTOGpUjzoR1ydUMJM/d2RokCIceCqygDJoVj0ZuK/nlBfGRJvYbz0r5yUhnEiSYjn0/2EQRnBWVTQo5xgycaKIMypWgDiIeIISxVoSSVjLeawTFrnNcusWY2Lcv0mz6gIjsAJMIAFLkEd3AEbNAEGj+AZvIBX7Ul70961j3lpQct7DsEfaJ8/P5qdkg==</latexit><latexit sha1_base64="eAJ4Ot/tlAU3I1owyGk6FrU3yHg=">AAACHXicbVDLSgMxFM3UV62vUZcuDBZhSrHMiKAboejG5RTsA9qhZDKZNjTzIMkI7dCl3+EHuNVPcCduxS/wN0yns9DWAyEn59zLzT1uzKiQpvmlFVZW19Y3ipulre2d3T19/6AlooRj0sQRi3jHRYIwGpKmpJKRTswJClxG2u7odua3HwgXNArv5TgmToAGIfUpRlJJff3YNiaVqm1YZ5MKrMKGkV/Z+xqafb1s1swMcJlYOSmDHHZf/+55EU4CEkrMkBBdy4ylkyIuKWZkWuolgsQIj9CAdBUNUUCEk2aLTOGpUjzoR1ydUMJM/d2RokCIceCqygDJoVj0ZuK/nlBfGRJvYbz0r5yUhnEiSYjn0/2EQRnBWVTQo5xgycaKIMypWgDiIeIISxVoSSVjLeawTFrnNcusWY2Lcv0mz6gIjsAJMIAFLkEd3AEbNAEGj+AZvIBX7Ul70961j3lpQct7DsEfaJ8/P5qdkg==</latexit>

1.

Q(z) = �2(1� z)2��P
⇣

1
1�z

⌘

<latexit sha1_base64="D8FCEl7083knFeoe3gLC9vXurlQ="></latexit><latexit sha1_base64="D8FCEl7083knFeoe3gLC9vXurlQ="></latexit><latexit sha1_base64="D8FCEl7083knFeoe3gLC9vXurlQ="></latexit><latexit sha1_base64="D8FCEl7083knFeoe3gLC9vXurlQ="></latexit>

2.

P (z) = P (1� z)
<latexit sha1_base64="bpS70umXQ3GqOQLYUC0pAfj/gME=">AAACB3icbVDLSsNAFJ34rPVVdelmsAjtwpKIoBuh6MZlBPuANpTJ5KYdOpmEmYnQhn6AH+BWP8GduPUz/AJ/w2mbhbYeuHA4517uvcdPOFPatr+sldW19Y3NwlZxe2d3b790cNhUcSopNGjMY9n2iQLOBDQ00xzaiQQS+Rxa/vB26rceQSoWiwc9SsCLSF+wkFGijdRxK+PqtVtxzsbVXqls1+wZ8DJxclJGOdxe6bsbxDSNQGjKiVIdx060lxGpGeUwKXZTBQmhQ9KHjqGCRKC8bHbyBJ8aJcBhLE0JjWfq74mMREqNIt90RkQP1KI3Ff/1lDllAMHCeh1eeRkTSapB0Pn2MOVYx3gaCg6YBKr5yBBCJTMPYDogklBtoiuaZJzFHJZJ87zm2DXn/qJcv8kzKqBjdIIqyEGXqI7ukIsaiKIYPaMX9Go9WW/Wu/Uxb12x8pkj9AfW5w8P35iS</latexit><latexit sha1_base64="bpS70umXQ3GqOQLYUC0pAfj/gME=">AAACB3icbVDLSsNAFJ34rPVVdelmsAjtwpKIoBuh6MZlBPuANpTJ5KYdOpmEmYnQhn6AH+BWP8GduPUz/AJ/w2mbhbYeuHA4517uvcdPOFPatr+sldW19Y3NwlZxe2d3b790cNhUcSopNGjMY9n2iQLOBDQ00xzaiQQS+Rxa/vB26rceQSoWiwc9SsCLSF+wkFGijdRxK+PqtVtxzsbVXqls1+wZ8DJxclJGOdxe6bsbxDSNQGjKiVIdx060lxGpGeUwKXZTBQmhQ9KHjqGCRKC8bHbyBJ8aJcBhLE0JjWfq74mMREqNIt90RkQP1KI3Ff/1lDllAMHCeh1eeRkTSapB0Pn2MOVYx3gaCg6YBKr5yBBCJTMPYDogklBtoiuaZJzFHJZJ87zm2DXn/qJcv8kzKqBjdIIqyEGXqI7ukIsaiKIYPaMX9Go9WW/Wu/Uxb12x8pkj9AfW5w8P35iS</latexit><latexit sha1_base64="bpS70umXQ3GqOQLYUC0pAfj/gME=">AAACB3icbVDLSsNAFJ34rPVVdelmsAjtwpKIoBuh6MZlBPuANpTJ5KYdOpmEmYnQhn6AH+BWP8GduPUz/AJ/w2mbhbYeuHA4517uvcdPOFPatr+sldW19Y3NwlZxe2d3b790cNhUcSopNGjMY9n2iQLOBDQ00xzaiQQS+Rxa/vB26rceQSoWiwc9SsCLSF+wkFGijdRxK+PqtVtxzsbVXqls1+wZ8DJxclJGOdxe6bsbxDSNQGjKiVIdx060lxGpGeUwKXZTBQmhQ9KHjqGCRKC8bHbyBJ8aJcBhLE0JjWfq74mMREqNIt90RkQP1KI3Ff/1lDllAMHCeh1eeRkTSapB0Pn2MOVYx3gaCg6YBKr5yBBCJTMPYDogklBtoiuaZJzFHJZJ87zm2DXn/qJcv8kzKqBjdIIqyEGXqI7ukIsaiKIYPaMX9Go9WW/Wu/Uxb12x8pkj9AfW5w8P35iS</latexit><latexit sha1_base64="bpS70umXQ3GqOQLYUC0pAfj/gME=">AAACB3icbVDLSsNAFJ34rPVVdelmsAjtwpKIoBuh6MZlBPuANpTJ5KYdOpmEmYnQhn6AH+BWP8GduPUz/AJ/w2mbhbYeuHA4517uvcdPOFPatr+sldW19Y3NwlZxe2d3b790cNhUcSopNGjMY9n2iQLOBDQ00xzaiQQS+Rxa/vB26rceQSoWiwc9SsCLSF+wkFGijdRxK+PqtVtxzsbVXqls1+wZ8DJxclJGOdxe6bsbxDSNQGjKiVIdx060lxGpGeUwKXZTBQmhQ9KHjqGCRKC8bHbyBJ8aJcBhLE0JjWfq74mMREqNIt90RkQP1KI3Ff/1lDllAMHCeh1eeRkTSapB0Pn2MOVYx3gaCg6YBKr5yBBCJTMPYDogklBtoiuaZJzFHJZJ87zm2DXn/qJcv8kzKqBjdIIqyEGXqI7ukIsaiKIYPaMX9Go9WW/Wu/Uxb12x8pkj9AfW5w8P35iS</latexit>

3.
�� 2 N/2

<latexit sha1_base64="+n5ae6qMYcioiP/k3hZZq+dLjS8=">AAACHnicbVDLSgNBEJz1GeMr6tHLYBA8xd0g6DGoB08SwTwgG8LspJMMmZldZmaFsOzV7/ADvOoneBOv+gX+hrPJHjSxoKGo6qa7K4g408Z1v5yl5ZXVtfXCRnFza3tnt7S339RhrCg0aMhD1Q6IBs4kNAwzHNqRAiICDq1gfJX5rQdQmoXy3kwi6AoylGzAKDFW6pWwfw3ckF7iazYUJMU+k9gXxIyCILlNT6u9UtmtuFPgReLlpIxy1Hulb78f0liANJQTrTueG5luQpRhlENa9GMNEaFjMoSOpZII0N1k+kmKj63Sx4NQ2ZIGT9XfEwkRWk9EYDuzG/W8l4n/etqeMoL+3HozuOgmTEaxAUln2wcxxybEWVa4zxRQwyeWEKqYfQDTEVGEGpto0SbjzeewSJrViudWvLuzcu0yz6iADtEROkEeOkc1dIPqqIEoekTP6AW9Ok/Om/PufMxal5x85gD9gfP5A9eVorI=</latexit><latexit sha1_base64="+n5ae6qMYcioiP/k3hZZq+dLjS8=">AAACHnicbVDLSgNBEJz1GeMr6tHLYBA8xd0g6DGoB08SwTwgG8LspJMMmZldZmaFsOzV7/ADvOoneBOv+gX+hrPJHjSxoKGo6qa7K4g408Z1v5yl5ZXVtfXCRnFza3tnt7S339RhrCg0aMhD1Q6IBs4kNAwzHNqRAiICDq1gfJX5rQdQmoXy3kwi6AoylGzAKDFW6pWwfw3ckF7iazYUJMU+k9gXxIyCILlNT6u9UtmtuFPgReLlpIxy1Hulb78f0liANJQTrTueG5luQpRhlENa9GMNEaFjMoSOpZII0N1k+kmKj63Sx4NQ2ZIGT9XfEwkRWk9EYDuzG/W8l4n/etqeMoL+3HozuOgmTEaxAUln2wcxxybEWVa4zxRQwyeWEKqYfQDTEVGEGpto0SbjzeewSJrViudWvLuzcu0yz6iADtEROkEeOkc1dIPqqIEoekTP6AW9Ok/Om/PufMxal5x85gD9gfP5A9eVorI=</latexit><latexit sha1_base64="+n5ae6qMYcioiP/k3hZZq+dLjS8=">AAACHnicbVDLSgNBEJz1GeMr6tHLYBA8xd0g6DGoB08SwTwgG8LspJMMmZldZmaFsOzV7/ADvOoneBOv+gX+hrPJHjSxoKGo6qa7K4g408Z1v5yl5ZXVtfXCRnFza3tnt7S339RhrCg0aMhD1Q6IBs4kNAwzHNqRAiICDq1gfJX5rQdQmoXy3kwi6AoylGzAKDFW6pWwfw3ckF7iazYUJMU+k9gXxIyCILlNT6u9UtmtuFPgReLlpIxy1Hulb78f0liANJQTrTueG5luQpRhlENa9GMNEaFjMoSOpZII0N1k+kmKj63Sx4NQ2ZIGT9XfEwkRWk9EYDuzG/W8l4n/etqeMoL+3HozuOgmTEaxAUln2wcxxybEWVa4zxRQwyeWEKqYfQDTEVGEGpto0SbjzeewSJrViudWvLuzcu0yz6iADtEROkEeOkc1dIPqqIEoekTP6AW9Ok/Om/PufMxal5x85gD9gfP5A9eVorI=</latexit><latexit sha1_base64="+n5ae6qMYcioiP/k3hZZq+dLjS8=">AAACHnicbVDLSgNBEJz1GeMr6tHLYBA8xd0g6DGoB08SwTwgG8LspJMMmZldZmaFsOzV7/ADvOoneBOv+gX+hrPJHjSxoKGo6qa7K4g408Z1v5yl5ZXVtfXCRnFza3tnt7S339RhrCg0aMhD1Q6IBs4kNAwzHNqRAiICDq1gfJX5rQdQmoXy3kwi6AoylGzAKDFW6pWwfw3ckF7iazYUJMU+k9gXxIyCILlNT6u9UtmtuFPgReLlpIxy1Hulb78f0liANJQTrTueG5luQpRhlENa9GMNEaFjMoSOpZII0N1k+kmKj63Sx4NQ2ZIGT9XfEwkRWk9EYDuzG/W8l4n/etqeMoL+3HozuOgmTEaxAUln2wcxxybEWVa4zxRQwyeWEKqYfQDTEVGEGpto0SbjzeewSJrViudWvLuzcu0yz6iADtEROkEeOkc1dIPqqIEoekTP6AW9Ok/Om/PufMxal5x85gD9gfP5A9eVorI=</latexit>

[DM ’16]

Solution:
�� = 1/2

<latexit sha1_base64="09vBjcQmbZB80RJMLGZh+3k83WE=">AAACEXicbVDLSsNAFJ34rPUV7dLNYBFc1aQIuhGKunBZwT6gCWEyuWmHTh7MTIQQ+hV+gFv9BHfi1i/wC/wNp20W2nrgwuGce7n3Hj/lTCrL+jJWVtfWNzYrW9Xtnd29ffPgsCuTTFDo0IQnou8TCZzF0FFMceinAkjkc+j545up33sEIVkSP6g8BTciw5iFjBKlJc+sObfAFfEcyYYRwVfYPmt6Zt1qWDPgZWKXpI5KtD3z2wkSmkUQK8qJlAPbSpVbEKEY5TCpOpmElNAxGcJA05hEIN1idvwEn2glwGEidMUKz9TfEwWJpMwjX3dGRI3kojcV//WkPmUEwcJ6FV66BYvTTEFM59vDjGOV4Gk8OGACqOK5JoQKph/AdEQEoUqHWNXJ2Is5LJNus2FbDfv+vN66LjOqoCN0jE6RjS5QC92hNuoginL0jF7Qq/FkvBnvxse8dcUoZ2roD4zPHy5ynGM=</latexit><latexit sha1_base64="09vBjcQmbZB80RJMLGZh+3k83WE=">AAACEXicbVDLSsNAFJ34rPUV7dLNYBFc1aQIuhGKunBZwT6gCWEyuWmHTh7MTIQQ+hV+gFv9BHfi1i/wC/wNp20W2nrgwuGce7n3Hj/lTCrL+jJWVtfWNzYrW9Xtnd29ffPgsCuTTFDo0IQnou8TCZzF0FFMceinAkjkc+j545up33sEIVkSP6g8BTciw5iFjBKlJc+sObfAFfEcyYYRwVfYPmt6Zt1qWDPgZWKXpI5KtD3z2wkSmkUQK8qJlAPbSpVbEKEY5TCpOpmElNAxGcJA05hEIN1idvwEn2glwGEidMUKz9TfEwWJpMwjX3dGRI3kojcV//WkPmUEwcJ6FV66BYvTTEFM59vDjGOV4Gk8OGACqOK5JoQKph/AdEQEoUqHWNXJ2Is5LJNus2FbDfv+vN66LjOqoCN0jE6RjS5QC92hNuoginL0jF7Qq/FkvBnvxse8dcUoZ2roD4zPHy5ynGM=</latexit><latexit sha1_base64="09vBjcQmbZB80RJMLGZh+3k83WE=">AAACEXicbVDLSsNAFJ34rPUV7dLNYBFc1aQIuhGKunBZwT6gCWEyuWmHTh7MTIQQ+hV+gFv9BHfi1i/wC/wNp20W2nrgwuGce7n3Hj/lTCrL+jJWVtfWNzYrW9Xtnd29ffPgsCuTTFDo0IQnou8TCZzF0FFMceinAkjkc+j545up33sEIVkSP6g8BTciw5iFjBKlJc+sObfAFfEcyYYRwVfYPmt6Zt1qWDPgZWKXpI5KtD3z2wkSmkUQK8qJlAPbSpVbEKEY5TCpOpmElNAxGcJA05hEIN1idvwEn2glwGEidMUKz9TfEwWJpMwjX3dGRI3kojcV//WkPmUEwcJ6FV66BYvTTEFM59vDjGOV4Gk8OGACqOK5JoQKph/AdEQEoUqHWNXJ2Is5LJNus2FbDfv+vN66LjOqoCN0jE6RjS5QC92hNuoginL0jF7Qq/FkvBnvxse8dcUoZ2roD4zPHy5ynGM=</latexit><latexit sha1_base64="09vBjcQmbZB80RJMLGZh+3k83WE=">AAACEXicbVDLSsNAFJ34rPUV7dLNYBFc1aQIuhGKunBZwT6gCWEyuWmHTh7MTIQQ+hV+gFv9BHfi1i/wC/wNp20W2nrgwuGce7n3Hj/lTCrL+jJWVtfWNzYrW9Xtnd29ffPgsCuTTFDo0IQnou8TCZzF0FFMceinAkjkc+j545up33sEIVkSP6g8BTciw5iFjBKlJc+sObfAFfEcyYYRwVfYPmt6Zt1qWDPgZWKXpI5KtD3z2wkSmkUQK8qJlAPbSpVbEKEY5TCpOpmElNAxGcJA05hEIN1idvwEn2glwGEidMUKz9TfEwWJpMwjX3dGRI3kojcV//WkPmUEwcJ6FV66BYvTTEFM59vDjGOV4Gk8OGACqOK5JoQKph/AdEQEoUqHWNXJ2Is5LJNus2FbDfv+vN66LjOqoCN0jE6RjS5QC92hNuoginL0jF7Qq/FkvBnvxse8dcUoZ2roD4zPHy5ynGM=</latexit>

P (z) =
5z(z � 1) + 2

z2(z � 1)2
<latexit sha1_base64="7vvHDt3bYX9LN+usZYISCYha+WY=">AAACIXicbVDLSsNAFJ3UV62vqks3g0VoEUsSFN0IRTcuK9gHtGmZTCbt0MmDmYnQhHyA3+EHuNVPcCfuxA/wN5ymWWj1wMDhnHO5c48dMiqkrn9ohaXlldW14nppY3Nre6e8u9cWQcQxaeGABbxrI0EY9UlLUslIN+QEeTYjHXtyPfM794QLGvh3choSy0Mjn7oUI6mkYbnSrMY1eAn7Lkc4OYur8YlROzbTJB6YGR+YqUrpdT0D/EuMnFRAjuaw/NV3Ahx5xJeYISF6hh5KK0FcUsxIWupHgoQIT9CI9BT1kUeElWTHpPBIKQ50A66eL2Gm/pxIkCfE1LNV0kNyLBa9mfivJ9RXxsRZWC/dCyuhfhhJ4uP5djdiUAZwVhd0KCdYsqkiCHOqDoB4jFRXUpVaUs0Yiz38JW2zbuh14/a00rjKOyqCA3AIqsAA56ABbkATtAAGD+AJPIMX7VF71d6093m0oOUz++AXtM9v5KWhWg==</latexit><latexit sha1_base64="7vvHDt3bYX9LN+usZYISCYha+WY=">AAACIXicbVDLSsNAFJ3UV62vqks3g0VoEUsSFN0IRTcuK9gHtGmZTCbt0MmDmYnQhHyA3+EHuNVPcCfuxA/wN5ymWWj1wMDhnHO5c48dMiqkrn9ohaXlldW14nppY3Nre6e8u9cWQcQxaeGABbxrI0EY9UlLUslIN+QEeTYjHXtyPfM794QLGvh3choSy0Mjn7oUI6mkYbnSrMY1eAn7Lkc4OYur8YlROzbTJB6YGR+YqUrpdT0D/EuMnFRAjuaw/NV3Ahx5xJeYISF6hh5KK0FcUsxIWupHgoQIT9CI9BT1kUeElWTHpPBIKQ50A66eL2Gm/pxIkCfE1LNV0kNyLBa9mfivJ9RXxsRZWC/dCyuhfhhJ4uP5djdiUAZwVhd0KCdYsqkiCHOqDoB4jFRXUpVaUs0Yiz38JW2zbuh14/a00rjKOyqCA3AIqsAA56ABbkATtAAGD+AJPIMX7VF71d6093m0oOUz++AXtM9v5KWhWg==</latexit><latexit sha1_base64="7vvHDt3bYX9LN+usZYISCYha+WY=">AAACIXicbVDLSsNAFJ3UV62vqks3g0VoEUsSFN0IRTcuK9gHtGmZTCbt0MmDmYnQhHyA3+EHuNVPcCfuxA/wN5ymWWj1wMDhnHO5c48dMiqkrn9ohaXlldW14nppY3Nre6e8u9cWQcQxaeGABbxrI0EY9UlLUslIN+QEeTYjHXtyPfM794QLGvh3choSy0Mjn7oUI6mkYbnSrMY1eAn7Lkc4OYur8YlROzbTJB6YGR+YqUrpdT0D/EuMnFRAjuaw/NV3Ahx5xJeYISF6hh5KK0FcUsxIWupHgoQIT9CI9BT1kUeElWTHpPBIKQ50A66eL2Gm/pxIkCfE1LNV0kNyLBa9mfivJ9RXxsRZWC/dCyuhfhhJ4uP5djdiUAZwVhd0KCdYsqkiCHOqDoB4jFRXUpVaUs0Yiz38JW2zbuh14/a00rjKOyqCA3AIqsAA56ABbkATtAAGD+AJPIMX7VF71d6093m0oOUz++AXtM9v5KWhWg==</latexit><latexit sha1_base64="7vvHDt3bYX9LN+usZYISCYha+WY=">AAACIXicbVDLSsNAFJ3UV62vqks3g0VoEUsSFN0IRTcuK9gHtGmZTCbt0MmDmYnQhHyA3+EHuNVPcCfuxA/wN5ymWWj1wMDhnHO5c48dMiqkrn9ohaXlldW14nppY3Nre6e8u9cWQcQxaeGABbxrI0EY9UlLUslIN+QEeTYjHXtyPfM794QLGvh3choSy0Mjn7oUI6mkYbnSrMY1eAn7Lkc4OYur8YlROzbTJB6YGR+YqUrpdT0D/EuMnFRAjuaw/NV3Ahx5xJeYISF6hh5KK0FcUsxIWupHgoQIT9CI9BT1kUeElWTHpPBIKQ50A66eL2Gm/pxIkCfE1LNV0kNyLBa9mfivJ9RXxsRZWC/dCyuhfhhJ4uP5djdiUAZwVhd0KCdYsqkiCHOqDoB4jFRXUpVaUs0Yiz38JW2zbuh14/a00rjKOyqCA3AIqsAA56ABbkATtAAGD+AJPIMX7VF71d6093m0oOUz++AXtM9v5KWhWg==</latexit>
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0
<latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit>

1
<latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit>

z
<latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit>

1
<latexit sha1_base64="8O9+vxhyF6KR3/9Kv1ilPofmOjw=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9biMzLhfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8A1kmYFQ==</latexit><latexit sha1_base64="8O9+vxhyF6KR3/9Kv1ilPofmOjw=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9biMzLhfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8A1kmYFQ==</latexit><latexit sha1_base64="8O9+vxhyF6KR3/9Kv1ilPofmOjw=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9biMzLhfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8A1kmYFQ==</latexit><latexit sha1_base64="8O9+vxhyF6KR3/9Kv1ilPofmOjw=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9biMzLhfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8A1kmYFQ==</latexit>

�
<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit> �

<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit>
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<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit>
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<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit>
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⌧
<latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit>

The torus is a double cover 
of the four-punctured sphere.



Back to the Torus: The Pillow Map

z =
✓2(⌧)4

✓3(⌧)4
<latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit>

0
<latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit>

1
<latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit>

z
<latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit>

1
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=<latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit>

⌧
<latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit>

The torus is a double cover 
of the four-punctured sphere.



Back to the Torus: The Pillow Map

z =
✓2(⌧)4

✓3(⌧)4
<latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit>

0
<latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit>

1
<latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit>

z
<latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit>
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=<latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit>

⌧
<latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit>

The torus is a double cover 
of the four-punctured sphere.

ZA(⌧) ⇠ h�(0)�(z)�(1)�(1)iA⇥A/Z2
<latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit><latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit><latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit><latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit>



Back to the Torus: The Pillow Map

z =
✓2(⌧)4

✓3(⌧)4
<latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit>

0
<latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit>

1
<latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit>

z
<latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit>

1
<latexit sha1_base64="8O9+vxhyF6KR3/9Kv1ilPofmOjw=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9biMzLhfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8A1kmYFQ==</latexit><latexit sha1_base64="8O9+vxhyF6KR3/9Kv1ilPofmOjw=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9biMzLhfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8A1kmYFQ==</latexit><latexit sha1_base64="8O9+vxhyF6KR3/9Kv1ilPofmOjw=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9biMzLhfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8A1kmYFQ==</latexit><latexit sha1_base64="8O9+vxhyF6KR3/9Kv1ilPofmOjw=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9biMzLhfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8A1kmYFQ==</latexit>

�
<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit> �

<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit>

�
<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit>

�
<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit>

=<latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit>

⌧
<latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit>

The torus is a double cover 
of the four-punctured sphere.

�� =
c

8
<latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit><latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit><latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit><latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit>

twist-operator:ZA(⌧) ⇠ h�(0)�(z)�(1)�(1)iA⇥A/Z2
<latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit><latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit><latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit><latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit>



Back to the Torus: The Pillow Map

z =
✓2(⌧)4

✓3(⌧)4
<latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit>

0
<latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit>

1
<latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit>

z
<latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit>

1
<latexit sha1_base64="8O9+vxhyF6KR3/9Kv1ilPofmOjw=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9biMzLhfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8A1kmYFQ==</latexit><latexit sha1_base64="8O9+vxhyF6KR3/9Kv1ilPofmOjw=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9biMzLhfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8A1kmYFQ==</latexit><latexit sha1_base64="8O9+vxhyF6KR3/9Kv1ilPofmOjw=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9biMzLhfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8A1kmYFQ==</latexit><latexit sha1_base64="8O9+vxhyF6KR3/9Kv1ilPofmOjw=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9biMzLhfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8A1kmYFQ==</latexit>

�
<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit> �

<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit>

�
<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit>

�
<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit>

=<latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit>

⌧
<latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit>

The torus is a double cover 
of the four-punctured sphere.
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8
<latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit><latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit><latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit><latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit>

twist-operator:ZA(⌧) ⇠ h�(0)�(z)�(1)�(1)iA⇥A/Z2
<latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit><latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit><latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit><latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit>

⌧ $ �1/⌧
<latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit>

maps to z $ 1� z
<latexit sha1_base64="bSedh1DxQAabIRBIdNDAIlHze+Y=">AAACEnicbVBLSgNBEO3xG+Nv/OzcNAbBjWFGBF0G3biMYD6QDKGnpyZp0vOhu0ZJQm7hAdzqEdyJWy/gCbyGnWQWmvig4PFeFVX1/FQKjY7zZS0tr6yurRc2iptb2zu79t5+XSeZ4lDjiUxU02capIihhgIlNFMFLPIlNPz+zcRvPIDSIonvcZCCF7FuLELBGRqpYx8O2xJCVKLbQ6ZU8kjds2HHLjllZwq6SNyclEiOasf+bgcJzyKIkUumdct1UvRGTKHgEsbFdqYhZbzPutAyNGYRaG80vX5MT4wS0DBRpmKkU/X3xIhFWg8i33RGDHt63puI/3ranNKDYG49hlfeSMRphhDz2fYwkxQTOsmHBkIBRzkwhHElzAOU95hiHE2KRZOMO5/DIqmfl12n7N5dlCrXeUYFckSOySlxySWpkFtSJTXCyZA8kxfyaj1Zb9a79TFrXbLymQPyB9bnD/3ung4=</latexit><latexit sha1_base64="bSedh1DxQAabIRBIdNDAIlHze+Y=">AAACEnicbVBLSgNBEO3xG+Nv/OzcNAbBjWFGBF0G3biMYD6QDKGnpyZp0vOhu0ZJQm7hAdzqEdyJWy/gCbyGnWQWmvig4PFeFVX1/FQKjY7zZS0tr6yurRc2iptb2zu79t5+XSeZ4lDjiUxU02capIihhgIlNFMFLPIlNPz+zcRvPIDSIonvcZCCF7FuLELBGRqpYx8O2xJCVKLbQ6ZU8kjds2HHLjllZwq6SNyclEiOasf+bgcJzyKIkUumdct1UvRGTKHgEsbFdqYhZbzPutAyNGYRaG80vX5MT4wS0DBRpmKkU/X3xIhFWg8i33RGDHt63puI/3ranNKDYG49hlfeSMRphhDz2fYwkxQTOsmHBkIBRzkwhHElzAOU95hiHE2KRZOMO5/DIqmfl12n7N5dlCrXeUYFckSOySlxySWpkFtSJTXCyZA8kxfyaj1Zb9a79TFrXbLymQPyB9bnD/3ung4=</latexit><latexit sha1_base64="bSedh1DxQAabIRBIdNDAIlHze+Y=">AAACEnicbVBLSgNBEO3xG+Nv/OzcNAbBjWFGBF0G3biMYD6QDKGnpyZp0vOhu0ZJQm7hAdzqEdyJWy/gCbyGnWQWmvig4PFeFVX1/FQKjY7zZS0tr6yurRc2iptb2zu79t5+XSeZ4lDjiUxU02capIihhgIlNFMFLPIlNPz+zcRvPIDSIonvcZCCF7FuLELBGRqpYx8O2xJCVKLbQ6ZU8kjds2HHLjllZwq6SNyclEiOasf+bgcJzyKIkUumdct1UvRGTKHgEsbFdqYhZbzPutAyNGYRaG80vX5MT4wS0DBRpmKkU/X3xIhFWg8i33RGDHt63puI/3ranNKDYG49hlfeSMRphhDz2fYwkxQTOsmHBkIBRzkwhHElzAOU95hiHE2KRZOMO5/DIqmfl12n7N5dlCrXeUYFckSOySlxySWpkFtSJTXCyZA8kxfyaj1Zb9a79TFrXbLymQPyB9bnD/3ung4=</latexit><latexit sha1_base64="bSedh1DxQAabIRBIdNDAIlHze+Y=">AAACEnicbVBLSgNBEO3xG+Nv/OzcNAbBjWFGBF0G3biMYD6QDKGnpyZp0vOhu0ZJQm7hAdzqEdyJWy/gCbyGnWQWmvig4PFeFVX1/FQKjY7zZS0tr6yurRc2iptb2zu79t5+XSeZ4lDjiUxU02capIihhgIlNFMFLPIlNPz+zcRvPIDSIonvcZCCF7FuLELBGRqpYx8O2xJCVKLbQ6ZU8kjds2HHLjllZwq6SNyclEiOasf+bgcJzyKIkUumdct1UvRGTKHgEsbFdqYhZbzPutAyNGYRaG80vX5MT4wS0DBRpmKkU/X3xIhFWg8i33RGDHt63puI/3ranNKDYG49hlfeSMRphhDz2fYwkxQTOsmHBkIBRzkwhHElzAOU95hiHE2KRZOMO5/DIqmfl12n7N5dlCrXeUYFckSOySlxySWpkFtSJTXCyZA8kxfyaj1Zb9a79TFrXbLymQPyB9bnD/3ung4=</latexit>



Back to the Torus: The Pillow Map

z =
✓2(⌧)4

✓3(⌧)4
<latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit>

0
<latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit>

1
<latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit>

z
<latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit>

1
<latexit sha1_base64="8O9+vxhyF6KR3/9Kv1ilPofmOjw=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9biMzLhfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8A1kmYFQ==</latexit><latexit sha1_base64="8O9+vxhyF6KR3/9Kv1ilPofmOjw=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9biMzLhfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8A1kmYFQ==</latexit><latexit sha1_base64="8O9+vxhyF6KR3/9Kv1ilPofmOjw=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9biMzLhfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8A1kmYFQ==</latexit><latexit sha1_base64="8O9+vxhyF6KR3/9Kv1ilPofmOjw=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9biMzLhfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8A1kmYFQ==</latexit>

�
<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit> �

<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit>

�
<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit>

�
<latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit><latexit sha1_base64="xveTO83CvCo+51+/THrvMGu/YrQ=">AAACAnicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTM7OwyMyuEJTc/wKt+gjfx6o/4Bf6Gk2QPmljQUFR1090VpIJr47pfzsrq2vrGZmmrvL2zu7dfOThs6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0M/Xbj6g0T+S9Gafox3QgecQZNVZq9TQfxLRfqbo1dwayTLyCVKFAo1/57oUJy2KUhgmqdddzU+PnVBnOBE7KvUxjStmIDrBrqaQxaj+fXTshp1YJSZQoW9KQmfp7Iqex1uM4sJ0xNUO96E3Ffz1tTxliuLDeRFd+zmWaGZRsvj3KBDEJmeZBQq6QGTG2hDLF7QOEDamizNjUyjYZbzGHZdI6r3luzbu7qNavi4xKcAwncAYeXEIdbqEBTWDwAM/wAq/Ok/PmvDsf89YVp5g5gj9wPn8ArmyX/A==</latexit>

=<latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit>

⌧
<latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit>

The torus is a double cover 
of the four-punctured sphere.

�� =
c

8
<latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit><latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit><latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit><latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit>

twist-operator:ZA(⌧) ⇠ h�(0)�(z)�(1)�(1)iA⇥A/Z2
<latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit><latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit><latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit><latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit>

The analytic functional      for the 1D bootstrap can be immediately 
applied to the modular bootstrap!

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

⌧ $ �1/⌧
<latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit>

maps to z $ 1� z
<latexit sha1_base64="bSedh1DxQAabIRBIdNDAIlHze+Y=">AAACEnicbVBLSgNBEO3xG+Nv/OzcNAbBjWFGBF0G3biMYD6QDKGnpyZp0vOhu0ZJQm7hAdzqEdyJWy/gCbyGnWQWmvig4PFeFVX1/FQKjY7zZS0tr6yurRc2iptb2zu79t5+XSeZ4lDjiUxU02capIihhgIlNFMFLPIlNPz+zcRvPIDSIonvcZCCF7FuLELBGRqpYx8O2xJCVKLbQ6ZU8kjds2HHLjllZwq6SNyclEiOasf+bgcJzyKIkUumdct1UvRGTKHgEsbFdqYhZbzPutAyNGYRaG80vX5MT4wS0DBRpmKkU/X3xIhFWg8i33RGDHt63puI/3ranNKDYG49hlfeSMRphhDz2fYwkxQTOsmHBkIBRzkwhHElzAOU95hiHE2KRZOMO5/DIqmfl12n7N5dlCrXeUYFckSOySlxySWpkFtSJTXCyZA8kxfyaj1Zb9a79TFrXbLymQPyB9bnD/3ung4=</latexit><latexit sha1_base64="bSedh1DxQAabIRBIdNDAIlHze+Y=">AAACEnicbVBLSgNBEO3xG+Nv/OzcNAbBjWFGBF0G3biMYD6QDKGnpyZp0vOhu0ZJQm7hAdzqEdyJWy/gCbyGnWQWmvig4PFeFVX1/FQKjY7zZS0tr6yurRc2iptb2zu79t5+XSeZ4lDjiUxU02capIihhgIlNFMFLPIlNPz+zcRvPIDSIonvcZCCF7FuLELBGRqpYx8O2xJCVKLbQ6ZU8kjds2HHLjllZwq6SNyclEiOasf+bgcJzyKIkUumdct1UvRGTKHgEsbFdqYhZbzPutAyNGYRaG80vX5MT4wS0DBRpmKkU/X3xIhFWg8i33RGDHt63puI/3ranNKDYG49hlfeSMRphhDz2fYwkxQTOsmHBkIBRzkwhHElzAOU95hiHE2KRZOMO5/DIqmfl12n7N5dlCrXeUYFckSOySlxySWpkFtSJTXCyZA8kxfyaj1Zb9a79TFrXbLymQPyB9bnD/3ung4=</latexit><latexit sha1_base64="bSedh1DxQAabIRBIdNDAIlHze+Y=">AAACEnicbVBLSgNBEO3xG+Nv/OzcNAbBjWFGBF0G3biMYD6QDKGnpyZp0vOhu0ZJQm7hAdzqEdyJWy/gCbyGnWQWmvig4PFeFVX1/FQKjY7zZS0tr6yurRc2iptb2zu79t5+XSeZ4lDjiUxU02capIihhgIlNFMFLPIlNPz+zcRvPIDSIonvcZCCF7FuLELBGRqpYx8O2xJCVKLbQ6ZU8kjds2HHLjllZwq6SNyclEiOasf+bgcJzyKIkUumdct1UvRGTKHgEsbFdqYhZbzPutAyNGYRaG80vX5MT4wS0DBRpmKkU/X3xIhFWg8i33RGDHt63puI/3ranNKDYG49hlfeSMRphhDz2fYwkxQTOsmHBkIBRzkwhHElzAOU95hiHE2KRZOMO5/DIqmfl12n7N5dlCrXeUYFckSOySlxySWpkFtSJTXCyZA8kxfyaj1Zb9a79TFrXbLymQPyB9bnD/3ung4=</latexit><latexit sha1_base64="bSedh1DxQAabIRBIdNDAIlHze+Y=">AAACEnicbVBLSgNBEO3xG+Nv/OzcNAbBjWFGBF0G3biMYD6QDKGnpyZp0vOhu0ZJQm7hAdzqEdyJWy/gCbyGnWQWmvig4PFeFVX1/FQKjY7zZS0tr6yurRc2iptb2zu79t5+XSeZ4lDjiUxU02capIihhgIlNFMFLPIlNPz+zcRvPIDSIonvcZCCF7FuLELBGRqpYx8O2xJCVKLbQ6ZU8kjds2HHLjllZwq6SNyclEiOasf+bgcJzyKIkUumdct1UvRGTKHgEsbFdqYhZbzPutAyNGYRaG80vX5MT4wS0DBRpmKkU/X3xIhFWg8i33RGDHt63puI/3ranNKDYG49hlfeSMRphhDz2fYwkxQTOsmHBkIBRzkwhHElzAOU95hiHE2KRZOMO5/DIqmfl12n7N5dlCrXeUYFckSOySlxySWpkFtSJTXCyZA8kxfyaj1Zb9a79TFrXbLymQPyB9bnD/3ung4=</latexit>



Back to the Torus: The Pillow Map

z =
✓2(⌧)4

✓3(⌧)4
<latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit>

0
<latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit>

1
<latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit>

z
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=<latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit>

⌧
<latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit>

The torus is a double cover 
of the four-punctured sphere.
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<latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit><latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit><latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit><latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit>

twist-operator:ZA(⌧) ⇠ h�(0)�(z)�(1)�(1)iA⇥A/Z2
<latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit><latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit><latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit><latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit>

Naive conclusion from the previous slide: �V (c) =
2�� + 1
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2
<latexit sha1_base64="4fil7C/zAlYAllgEeLZG4GE3doU="></latexit><latexit sha1_base64="4fil7C/zAlYAllgEeLZG4GE3doU="></latexit><latexit sha1_base64="4fil7C/zAlYAllgEeLZG4GE3doU="></latexit><latexit sha1_base64="4fil7C/zAlYAllgEeLZG4GE3doU="></latexit>

The analytic functional      for the 1D bootstrap can be immediately 
applied to the modular bootstrap!

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

⌧ $ �1/⌧
<latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit>

maps to z $ 1� z
<latexit sha1_base64="bSedh1DxQAabIRBIdNDAIlHze+Y=">AAACEnicbVBLSgNBEO3xG+Nv/OzcNAbBjWFGBF0G3biMYD6QDKGnpyZp0vOhu0ZJQm7hAdzqEdyJWy/gCbyGnWQWmvig4PFeFVX1/FQKjY7zZS0tr6yurRc2iptb2zu79t5+XSeZ4lDjiUxU02capIihhgIlNFMFLPIlNPz+zcRvPIDSIonvcZCCF7FuLELBGRqpYx8O2xJCVKLbQ6ZU8kjds2HHLjllZwq6SNyclEiOasf+bgcJzyKIkUumdct1UvRGTKHgEsbFdqYhZbzPutAyNGYRaG80vX5MT4wS0DBRpmKkU/X3xIhFWg8i33RGDHt63puI/3ranNKDYG49hlfeSMRphhDz2fYwkxQTOsmHBkIBRzkwhHElzAOU95hiHE2KRZOMO5/DIqmfl12n7N5dlCrXeUYFckSOySlxySWpkFtSJTXCyZA8kxfyaj1Zb9a79TFrXbLymQPyB9bnD/3ung4=</latexit><latexit sha1_base64="bSedh1DxQAabIRBIdNDAIlHze+Y=">AAACEnicbVBLSgNBEO3xG+Nv/OzcNAbBjWFGBF0G3biMYD6QDKGnpyZp0vOhu0ZJQm7hAdzqEdyJWy/gCbyGnWQWmvig4PFeFVX1/FQKjY7zZS0tr6yurRc2iptb2zu79t5+XSeZ4lDjiUxU02capIihhgIlNFMFLPIlNPz+zcRvPIDSIonvcZCCF7FuLELBGRqpYx8O2xJCVKLbQ6ZU8kjds2HHLjllZwq6SNyclEiOasf+bgcJzyKIkUumdct1UvRGTKHgEsbFdqYhZbzPutAyNGYRaG80vX5MT4wS0DBRpmKkU/X3xIhFWg8i33RGDHt63puI/3ranNKDYG49hlfeSMRphhDz2fYwkxQTOsmHBkIBRzkwhHElzAOU95hiHE2KRZOMO5/DIqmfl12n7N5dlCrXeUYFckSOySlxySWpkFtSJTXCyZA8kxfyaj1Zb9a79TFrXbLymQPyB9bnD/3ung4=</latexit><latexit sha1_base64="bSedh1DxQAabIRBIdNDAIlHze+Y=">AAACEnicbVBLSgNBEO3xG+Nv/OzcNAbBjWFGBF0G3biMYD6QDKGnpyZp0vOhu0ZJQm7hAdzqEdyJWy/gCbyGnWQWmvig4PFeFVX1/FQKjY7zZS0tr6yurRc2iptb2zu79t5+XSeZ4lDjiUxU02capIihhgIlNFMFLPIlNPz+zcRvPIDSIonvcZCCF7FuLELBGRqpYx8O2xJCVKLbQ6ZU8kjds2HHLjllZwq6SNyclEiOasf+bgcJzyKIkUumdct1UvRGTKHgEsbFdqYhZbzPutAyNGYRaG80vX5MT4wS0DBRpmKkU/X3xIhFWg8i33RGDHt63puI/3ranNKDYG49hlfeSMRphhDz2fYwkxQTOsmHBkIBRzkwhHElzAOU95hiHE2KRZOMO5/DIqmfl12n7N5dlCrXeUYFckSOySlxySWpkFtSJTXCyZA8kxfyaj1Zb9a79TFrXbLymQPyB9bnD/3ung4=</latexit><latexit sha1_base64="bSedh1DxQAabIRBIdNDAIlHze+Y=">AAACEnicbVBLSgNBEO3xG+Nv/OzcNAbBjWFGBF0G3biMYD6QDKGnpyZp0vOhu0ZJQm7hAdzqEdyJWy/gCbyGnWQWmvig4PFeFVX1/FQKjY7zZS0tr6yurRc2iptb2zu79t5+XSeZ4lDjiUxU02capIihhgIlNFMFLPIlNPz+zcRvPIDSIonvcZCCF7FuLELBGRqpYx8O2xJCVKLbQ6ZU8kjds2HHLjllZwq6SNyclEiOasf+bgcJzyKIkUumdct1UvRGTKHgEsbFdqYhZbzPutAyNGYRaG80vX5MT4wS0DBRpmKkU/X3xIhFWg8i33RGDHt63puI/3ranNKDYG49hlfeSMRphhDz2fYwkxQTOsmHBkIBRzkwhHElzAOU95hiHE2KRZOMO5/DIqmfl12n7N5dlCrXeUYFckSOySlxySWpkFtSJTXCyZA8kxfyaj1Zb9a79TFrXbLymQPyB9bnD/3ung4=</latexit>



Back to the Torus: The Pillow Map

z =
✓2(⌧)4

✓3(⌧)4
<latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit><latexit sha1_base64="Z/3Tybh0n/WIiRigROl6Ga+R7yE=">AAACL3icbZBLSgNBEIZ7fBtfoy7dNAYhbsJMDOhGCLpxqWBMIBNDT6cmadLzoLtGiEPO4Tk8gFs9grgRd+It7MTgI/GHhp+vqqiu30+k0Og4L9bM7Nz8wuLScm5ldW19w97cutJxqjhUeSxjVfeZBikiqKJACfVEAQt9CTW/dzqs125AaRFHl9hPoBmyTiQCwRka1LLdW3pMvUAxnnnYBWStrDQoeMjS/evy4Jsd/LCWnXeKzkh02rhjkydjnbfsd68d8zSECLlkWjdcJ8FmxhQKLmGQ81INCeM91oGGsRELQTez0WkDumdImwaxMi9COqK/JzIWat0PfdMZMuzqydoQ/lvT5itdaE+sx+ComYkoSREi/rU9SCXFmA7Do22hgKPsG8O4EuYAyrvMhIcm4pxJxp3MYdpclYquU3QvyvnKyTijJbJDdkmBuOSQVMgZOSdVwskdeSCP5Mm6t56tV+vtq3XGGs9skz+yPj4BzdqpVg==</latexit>

0
<latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit><latexit sha1_base64="m0N0Styk6LZ8lqS47tGFtUw85K4=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotd1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG1u8lY0=</latexit>

1
<latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit>

z
<latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit><latexit sha1_base64="brkMgqB08g3IZ7BW+KbdGSXPI9w=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7SRDZmeXmVkhLsEP8Kqf4E28+i1+gb/hJNmDJhY0FFXddHcFieDauO6XU1hb39jcKm6Xdnb39g/Kh0ctHaeKYZPFIladgGoUXGLTcCOwkyikUSCwHYxvZ377AZXmsbw3kwT9iA4lH3BGjZUaj/1yxa26c5BV4uWkAjnq/fJ3L4xZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n80Ck5s0pIBrGyJQ2Zq78nMhppPYkC2xlRM9LL3kz819P2lBGGS+vN4NrPuExSg5Ittg9SQUxMZlGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW85hlbQuqp5b9RqXldpNnlERTuAUzsGDK6jBHdShCQwQnuEFXp0n5815dz4WrQUnnzmGP3A+fwDR9pXX</latexit>
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=<latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit>

⌧
<latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit><latexit sha1_base64="H1w37xDZYiD4yvWarL5bEZMCVbs=">AAACAHicbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqANZTK5aYZOJmHmRiihGz/ArX6CO3Hrn/gF/oaTNgttPXDhcM693HuPnwqu0XG+rMra+sbmVnW7trO7t39QPzzq6iRTDDosEYnq+1SD4BI6yFFAP1VAY19Az5/cFn7vEZTmiXzAaQpeTMeSh5xRLKQh0mxUbzhNZw57lbglaZAS7VH9exgkLItBIhNU64HrpOjlVCFnAma1YaYhpWxCxzAwVNIYtJfPb53ZZ0YJ7DBRpiTac/X3RE5jraexbzpjipFe9grxX0+bUyIIltZjeO3lXKYZgmSL7WEmbEzsIg074AoYiqkhlCluHrBZRBVlaDKrmWTc5RxWSfei6TpN9/6y0bopM6qSE3JKzolLrkiL3JE26RBGIvJMXsir9WS9We/Wx6K1YpUzx+QPrM8fIr2XIQ==</latexit>

The torus is a double cover 
of the four-punctured sphere.
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c

8
<latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit><latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit><latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit><latexit sha1_base64="UOidzwJg60c4qA4QJbOra6L/A/E=">AAACG3icbZDLSsNAFIYnXmu9RV2KMFgEVyURwW6Eoi5cVrAXaEKYTE7aoZMLMxOhhKx8Dh/ArT6CO3HrwifwNZy2WWjrDwM//zmHM+fzU86ksqwvY2l5ZXVtvbJR3dza3tk19/Y7MskEhTZNeCJ6PpHAWQxtxRSHXiqARD6Hrj+6ntS7DyAkS+J7NU7BjcggZiGjROnIM4+cG+CKeLkj2SAiBb7ETigIzWmRNwrPrFl1ayq8aOzS1FCplmd+O0FCswhiRTmRsm9bqXJzIhSjHIqqk0lICR2RAfS1jUkE0s2nZxT4RCcBDhOhX6zwNP09kZNIynHk686IqKGcr03Cf2tSf2UIwdx6FTbcnMVppiCms+1hxrFK8AQUDpgAqvhYG0IF0wdgOiQajdI4q5qMPc9h0XTO6rZVt+/Oa82rklEFHaJjdIpsdIGa6Ba1UBtR9Iie0Qt6NZ6MN+Pd+Ji1LhnlzAH6I+PzB9bGobA=</latexit>

twist-operator:ZA(⌧) ⇠ h�(0)�(z)�(1)�(1)iA⇥A/Z2
<latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit><latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit><latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit><latexit sha1_base64="Hrzr57oZYYMSngi0Zl85Ri9XEBk="></latexit>

Naive conclusion from the previous slide: �V (c) =
2�� + 1
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2
<latexit sha1_base64="4fil7C/zAlYAllgEeLZG4GE3doU="></latexit><latexit sha1_base64="4fil7C/zAlYAllgEeLZG4GE3doU="></latexit><latexit sha1_base64="4fil7C/zAlYAllgEeLZG4GE3doU="></latexit><latexit sha1_base64="4fil7C/zAlYAllgEeLZG4GE3doU="></latexit>

Subtlety: Virasoro characters                   conformal blocks. 6=
<latexit sha1_base64="TDRbe2EHFxH1TP/XVNCIdZqMvJU=">AAACAHicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF2wptKJvNpFm62cTdjVBCL/4Ar/oTvIlX/4m/wL/hps1BWx8MPN6bYWaen3KmtON8WZWV1bX1jepmbWt7Z3evvn/QVUkmKXZowhN57xOFnAnsaKY53qcSSexz7Pnj68LvPaJULBF3epKiF5ORYCGjRBfSQODDsN5wms4M9jJxS9KAEu1h/XsQJDSLUWjKiVJ910m1lxOpGeU4rQ0yhSmhYzLCvqGCxKi8fHbr1D4xSmCHiTQltD1Tf0/kJFZqEvumMyY6UoteIf7rKXNKhMHCeh1eejkTaaZR0Pn2MOO2TuwiDTtgEqnmE0MIlcw8YNOISEK1yaxmknEXc1gm3bOm6zTd2/NG66rMqApHcAyn4MIFtOAG2tABChE8wwu8Wk/Wm/VufcxbK1Y5cwh/YH3+ABkflxs=</latexit><latexit sha1_base64="TDRbe2EHFxH1TP/XVNCIdZqMvJU=">AAACAHicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF2wptKJvNpFm62cTdjVBCL/4Ar/oTvIlX/4m/wL/hps1BWx8MPN6bYWaen3KmtON8WZWV1bX1jepmbWt7Z3evvn/QVUkmKXZowhN57xOFnAnsaKY53qcSSexz7Pnj68LvPaJULBF3epKiF5ORYCGjRBfSQODDsN5wms4M9jJxS9KAEu1h/XsQJDSLUWjKiVJ910m1lxOpGeU4rQ0yhSmhYzLCvqGCxKi8fHbr1D4xSmCHiTQltD1Tf0/kJFZqEvumMyY6UoteIf7rKXNKhMHCeh1eejkTaaZR0Pn2MOO2TuwiDTtgEqnmE0MIlcw8YNOISEK1yaxmknEXc1gm3bOm6zTd2/NG66rMqApHcAyn4MIFtOAG2tABChE8wwu8Wk/Wm/VufcxbK1Y5cwh/YH3+ABkflxs=</latexit><latexit sha1_base64="TDRbe2EHFxH1TP/XVNCIdZqMvJU=">AAACAHicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF2wptKJvNpFm62cTdjVBCL/4Ar/oTvIlX/4m/wL/hps1BWx8MPN6bYWaen3KmtON8WZWV1bX1jepmbWt7Z3evvn/QVUkmKXZowhN57xOFnAnsaKY53qcSSexz7Pnj68LvPaJULBF3epKiF5ORYCGjRBfSQODDsN5wms4M9jJxS9KAEu1h/XsQJDSLUWjKiVJ910m1lxOpGeU4rQ0yhSmhYzLCvqGCxKi8fHbr1D4xSmCHiTQltD1Tf0/kJFZqEvumMyY6UoteIf7rKXNKhMHCeh1eejkTaaZR0Pn2MOO2TuwiDTtgEqnmE0MIlcw8YNOISEK1yaxmknEXc1gm3bOm6zTd2/NG66rMqApHcAyn4MIFtOAG2tABChE8wwu8Wk/Wm/VufcxbK1Y5cwh/YH3+ABkflxs=</latexit><latexit sha1_base64="TDRbe2EHFxH1TP/XVNCIdZqMvJU=">AAACAHicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF2wptKJvNpFm62cTdjVBCL/4Ar/oTvIlX/4m/wL/hps1BWx8MPN6bYWaen3KmtON8WZWV1bX1jepmbWt7Z3evvn/QVUkmKXZowhN57xOFnAnsaKY53qcSSexz7Pnj68LvPaJULBF3epKiF5ORYCGjRBfSQODDsN5wms4M9jJxS9KAEu1h/XsQJDSLUWjKiVJ910m1lxOpGeU4rQ0yhSmhYzLCvqGCxKi8fHbr1D4xSmCHiTQltD1Tf0/kJFZqEvumMyY6UoteIf7rKXNKhMHCeh1eejkTaaZR0Pn2MOO2TuwiDTtgEqnmE0MIlcw8YNOISEK1yaxmknEXc1gm3bOm6zTd2/NG66rMqApHcAyn4MIFtOAG2tABChE8wwu8Wk/Wm/VufcxbK1Y5cwh/YH3+ABkflxs=</latexit>

sl(2,R)
<latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit><latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit><latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit><latexit sha1_base64="IurH9a1MlTP1+EVpxlhyMZedsmQ=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0WoICUpgi6LblxWsQ9oQ5lMbtuhk0mYmRRK6D/4AW71E9yJW3/BL/A3nLRZaOuBgcM593LPHD/mTGnH+bIKa+sbm1vF7dLO7t7+gX141FJRIik0acQj2fGJAs4ENDXTHDqxBBL6HNr++Dbz2xOQikXiUU9j8EIyFGzAKNFG6tu24pXaRS8keuT76cPsvG+XnaozB14lbk7KKEejb3/3gogmIQhNOVGq6zqx9lIiNaMcZqVeoiAmdEyG0DVUkBCUl86Tz/CZUQI8iKR5QuO5+nsjJaFS09A3k1lEtexl4r+eMlFGECyd14NrL2UiTjQIurg+SDjWEc66wQGTQDWfGkKoZOYDmI6IJFSbBkumGXe5h1XSqlVdp+reX5brN3lHRXSCTlEFuegK1dEdaqAmomiCntELerWerDfr3fpYjBasfOcY/YH1+QPeSZvG</latexit>

Need to check ![�vac] � 0
<latexit sha1_base64="ydoSUmtmAW2AWt2UCO8GTSULsBk=">AAACH3icbVDLSgNBEJz1GeMr6tHLaBA8hV0R9Bj04jGCeUB2CbOTTjJkZned6Q2GJWe/ww/wqp/gTbzmC/wNJ4+DJhY0FFXddHeFiRQGXXfsrKyurW9s5rby2zu7e/uFg8OaiVPNocpjGetGyAxIEUEVBUpoJBqYCiXUw/7txK8PQBsRRw84TCBQrBuJjuAMrdQqnPixgi5r+pWeaGU+whNqlQ0YH40CvwuP1G0Vim7JnYIuE29OimSOSqvw7bdjniqIkEtmTNNzEwwyplFwCaO8nxpIGO+zLjQtjZgCE2TTV0b0zCpt2om1rQjpVP09kTFlzFCFtlMx7JlFbyL+6xl7Sg/aC+uxcx1kIkpShIjPtndSSTGmk7BoW2jgKIeWMK6FfYDyHtOMo400b5PxFnNYJrWLkueWvPvLYvlmnlGOHJNTck48ckXK5I5USJVw8kxeyRt5d16cD+fT+Zq1rjjzmSPyB874B91Jo9o=</latexit><latexit sha1_base64="ydoSUmtmAW2AWt2UCO8GTSULsBk=">AAACH3icbVDLSgNBEJz1GeMr6tHLaBA8hV0R9Bj04jGCeUB2CbOTTjJkZned6Q2GJWe/ww/wqp/gTbzmC/wNJ4+DJhY0FFXddHeFiRQGXXfsrKyurW9s5rby2zu7e/uFg8OaiVPNocpjGetGyAxIEUEVBUpoJBqYCiXUw/7txK8PQBsRRw84TCBQrBuJjuAMrdQqnPixgi5r+pWeaGU+whNqlQ0YH40CvwuP1G0Vim7JnYIuE29OimSOSqvw7bdjniqIkEtmTNNzEwwyplFwCaO8nxpIGO+zLjQtjZgCE2TTV0b0zCpt2om1rQjpVP09kTFlzFCFtlMx7JlFbyL+6xl7Sg/aC+uxcx1kIkpShIjPtndSSTGmk7BoW2jgKIeWMK6FfYDyHtOMo400b5PxFnNYJrWLkueWvPvLYvlmnlGOHJNTck48ckXK5I5USJVw8kxeyRt5d16cD+fT+Zq1rjjzmSPyB874B91Jo9o=</latexit><latexit sha1_base64="ydoSUmtmAW2AWt2UCO8GTSULsBk=">AAACH3icbVDLSgNBEJz1GeMr6tHLaBA8hV0R9Bj04jGCeUB2CbOTTjJkZned6Q2GJWe/ww/wqp/gTbzmC/wNJ4+DJhY0FFXddHeFiRQGXXfsrKyurW9s5rby2zu7e/uFg8OaiVPNocpjGetGyAxIEUEVBUpoJBqYCiXUw/7txK8PQBsRRw84TCBQrBuJjuAMrdQqnPixgi5r+pWeaGU+whNqlQ0YH40CvwuP1G0Vim7JnYIuE29OimSOSqvw7bdjniqIkEtmTNNzEwwyplFwCaO8nxpIGO+zLjQtjZgCE2TTV0b0zCpt2om1rQjpVP09kTFlzFCFtlMx7JlFbyL+6xl7Sg/aC+uxcx1kIkpShIjPtndSSTGmk7BoW2jgKIeWMK6FfYDyHtOMo400b5PxFnNYJrWLkueWvPvLYvlmnlGOHJNTck48ckXK5I5USJVw8kxeyRt5d16cD+fT+Zq1rjjzmSPyB874B91Jo9o=</latexit><latexit sha1_base64="ydoSUmtmAW2AWt2UCO8GTSULsBk=">AAACH3icbVDLSgNBEJz1GeMr6tHLaBA8hV0R9Bj04jGCeUB2CbOTTjJkZned6Q2GJWe/ww/wqp/gTbzmC/wNJ4+DJhY0FFXddHeFiRQGXXfsrKyurW9s5rby2zu7e/uFg8OaiVPNocpjGetGyAxIEUEVBUpoJBqYCiXUw/7txK8PQBsRRw84TCBQrBuJjuAMrdQqnPixgi5r+pWeaGU+whNqlQ0YH40CvwuP1G0Vim7JnYIuE29OimSOSqvw7bdjniqIkEtmTNNzEwwyplFwCaO8nxpIGO+zLjQtjZgCE2TTV0b0zCpt2om1rQjpVP09kTFlzFCFtlMx7JlFbyL+6xl7Sg/aC+uxcx1kIkpShIjPtndSSTGmk7BoW2jgKIeWMK6FfYDyHtOMo400b5PxFnNYJrWLkueWvPvLYvlmnlGOHJNTck48ckXK5I5USJVw8kxeyRt5d16cD+fT+Zq1rjjzmSPyB874B91Jo9o=</latexit>

The analytic functional      for the 1D bootstrap can be immediately 
applied to the modular bootstrap!

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

⌧ $ �1/⌧
<latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit>

maps to z $ 1� z
<latexit sha1_base64="bSedh1DxQAabIRBIdNDAIlHze+Y=">AAACEnicbVBLSgNBEO3xG+Nv/OzcNAbBjWFGBF0G3biMYD6QDKGnpyZp0vOhu0ZJQm7hAdzqEdyJWy/gCbyGnWQWmvig4PFeFVX1/FQKjY7zZS0tr6yurRc2iptb2zu79t5+XSeZ4lDjiUxU02capIihhgIlNFMFLPIlNPz+zcRvPIDSIonvcZCCF7FuLELBGRqpYx8O2xJCVKLbQ6ZU8kjds2HHLjllZwq6SNyclEiOasf+bgcJzyKIkUumdct1UvRGTKHgEsbFdqYhZbzPutAyNGYRaG80vX5MT4wS0DBRpmKkU/X3xIhFWg8i33RGDHt63puI/3ranNKDYG49hlfeSMRphhDz2fYwkxQTOsmHBkIBRzkwhHElzAOU95hiHE2KRZOMO5/DIqmfl12n7N5dlCrXeUYFckSOySlxySWpkFtSJTXCyZA8kxfyaj1Zb9a79TFrXbLymQPyB9bnD/3ung4=</latexit><latexit sha1_base64="bSedh1DxQAabIRBIdNDAIlHze+Y=">AAACEnicbVBLSgNBEO3xG+Nv/OzcNAbBjWFGBF0G3biMYD6QDKGnpyZp0vOhu0ZJQm7hAdzqEdyJWy/gCbyGnWQWmvig4PFeFVX1/FQKjY7zZS0tr6yurRc2iptb2zu79t5+XSeZ4lDjiUxU02capIihhgIlNFMFLPIlNPz+zcRvPIDSIonvcZCCF7FuLELBGRqpYx8O2xJCVKLbQ6ZU8kjds2HHLjllZwq6SNyclEiOasf+bgcJzyKIkUumdct1UvRGTKHgEsbFdqYhZbzPutAyNGYRaG80vX5MT4wS0DBRpmKkU/X3xIhFWg8i33RGDHt63puI/3ranNKDYG49hlfeSMRphhDz2fYwkxQTOsmHBkIBRzkwhHElzAOU95hiHE2KRZOMO5/DIqmfl12n7N5dlCrXeUYFckSOySlxySWpkFtSJTXCyZA8kxfyaj1Zb9a79TFrXbLymQPyB9bnD/3ung4=</latexit><latexit sha1_base64="bSedh1DxQAabIRBIdNDAIlHze+Y=">AAACEnicbVBLSgNBEO3xG+Nv/OzcNAbBjWFGBF0G3biMYD6QDKGnpyZp0vOhu0ZJQm7hAdzqEdyJWy/gCbyGnWQWmvig4PFeFVX1/FQKjY7zZS0tr6yurRc2iptb2zu79t5+XSeZ4lDjiUxU02capIihhgIlNFMFLPIlNPz+zcRvPIDSIonvcZCCF7FuLELBGRqpYx8O2xJCVKLbQ6ZU8kjds2HHLjllZwq6SNyclEiOasf+bgcJzyKIkUumdct1UvRGTKHgEsbFdqYhZbzPutAyNGYRaG80vX5MT4wS0DBRpmKkU/X3xIhFWg8i33RGDHt63puI/3ranNKDYG49hlfeSMRphhDz2fYwkxQTOsmHBkIBRzkwhHElzAOU95hiHE2KRZOMO5/DIqmfl12n7N5dlCrXeUYFckSOySlxySWpkFtSJTXCyZA8kxfyaj1Zb9a79TFrXbLymQPyB9bnD/3ung4=</latexit><latexit sha1_base64="bSedh1DxQAabIRBIdNDAIlHze+Y=">AAACEnicbVBLSgNBEO3xG+Nv/OzcNAbBjWFGBF0G3biMYD6QDKGnpyZp0vOhu0ZJQm7hAdzqEdyJWy/gCbyGnWQWmvig4PFeFVX1/FQKjY7zZS0tr6yurRc2iptb2zu79t5+XSeZ4lDjiUxU02capIihhgIlNFMFLPIlNPz+zcRvPIDSIonvcZCCF7FuLELBGRqpYx8O2xJCVKLbQ6ZU8kjds2HHLjllZwq6SNyclEiOasf+bgcJzyKIkUumdct1UvRGTKHgEsbFdqYhZbzPutAyNGYRaG80vX5MT4wS0DBRpmKkU/X3xIhFWg8i33RGDHt63puI/3ranNKDYG49hlfeSMRphhDz2fYwkxQTOsmHBkIBRzkwhHElzAOU95hiHE2KRZOMO5/DIqmfl12n7N5dlCrXeUYFckSOySlxySWpkFtSJTXCyZA8kxfyaj1Zb9a79TFrXbLymQPyB9bnD/3ung4=</latexit>



Modular Bootstrap Conclusions [Hartman, DM, Rastelli ’19]



Modular Bootstrap Conclusions
Surprise: ![�vac]

<latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit>

changes sign precisely at             and              !  c = 4
<latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit>

c = 12
<latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit>

1
<latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit>

c
<latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit>4

<latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit>

12
<latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit>

![�vac] > 0
<latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit>

![�vac] > 0
<latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit>

![�vac] < 0
<latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit>

[Hartman, DM, Rastelli ’19]



Modular Bootstrap Conclusions
Surprise: ![�vac]

<latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit>

changes sign precisely at             and              !  c = 4
<latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit>

c = 12
<latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit>

1
<latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit>

c
<latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit>4

<latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit>

12
<latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit>

![�vac] > 0
<latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit>

![�vac] > 0
<latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit>

![�vac] < 0
<latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit>

�V (c) <
c

8
+

1

2
<latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit><latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit><latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit><latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit>

c 2 (1, 4) [ (12,1)
<latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit><latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit><latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit><latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit>

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

valid but suboptimal

[Hartman, DM, Rastelli ’19]



Modular Bootstrap Conclusions
Surprise: ![�vac]

<latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit>

changes sign precisely at             and              !  c = 4
<latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit>

c = 12
<latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit>

1
<latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit>

c
<latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit>4

<latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit>

12
<latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit>

![�vac] > 0
<latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit>

![�vac] > 0
<latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit>

![�vac] < 0
<latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit>

�V (c) <
c

8
+

1

2
<latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit><latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit><latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit><latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit>

c 2 (1, 4) [ (12,1)
<latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit><latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit><latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit><latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit>

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

valid but suboptimal

c 2 (4, 12)
<latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit><latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit><latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit><latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit>

�V (c) >
c

8
+

1

2
<latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit><latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit><latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit><latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit>

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit> invalid

[Hartman, DM, Rastelli ’19]



Modular Bootstrap Conclusions
Surprise: ![�vac]

<latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit>

changes sign precisely at             and              !  c = 4
<latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit>

c = 12
<latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit>

1
<latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit>

c
<latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit>4

<latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit>

12
<latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit>

![�vac] > 0
<latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit>

![�vac] > 0
<latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit>

![�vac] < 0
<latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit>

�V (c) <
c

8
+

1

2
<latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit><latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit><latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit><latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit>

c 2 (1, 4) [ (12,1)
<latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit><latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit><latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit><latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit>

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

valid but suboptimal

c 2 (4, 12)
<latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit><latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit><latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit><latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit>

�V (c) >
c

8
+

1

2
<latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit><latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit><latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit><latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit>

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit> invalid

At             and             ,              is the optimal bound!c = 4
<latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit>

c = 12
<latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit>

c

8
+

1

2
<latexit sha1_base64="aIP+8SKZRje9yo2cxYPCUL+nPH4=">AAACFXicbZDLSsNAFIZP6q3WW9SFCzeDRRCEkhTBLotuXFawF2hDmUwm7dDJJMxMhBLyHD6AW30Ed+LWtU/gazhts9DWHwY+/nMOZ87vJ5wp7ThfVmltfWNzq7xd2dnd2z+wD486Kk4loW0S81j2fKwoZ4K2NdOc9hJJceRz2vUnt7N695FKxWLxoKcJ9SI8EixkBGtjDe2TQSgxyUieNfLLBbt5Vs+HdtWpOXOhVXALqEKh1tD+HgQxSSMqNOFYqb7rJNrLsNSMcJpXBqmiCSYTPKJ9gwJHVHnZ/IAcnRsnQGEszRMazd3fExmOlJpGvumMsB6r5drM/LemzFfGNFhar8OGlzGRpJoKstgephzpGM0iQgGTlGg+NYCJZOYARMbYRKNNkBWTjLucwyp06jXXqbn3V9XmTZFRGU7hDC7AhWtowh20oA0EcniGF3i1nqw36936WLSWrGLmGP7I+vwBdCSfYw==</latexit><latexit sha1_base64="aIP+8SKZRje9yo2cxYPCUL+nPH4=">AAACFXicbZDLSsNAFIZP6q3WW9SFCzeDRRCEkhTBLotuXFawF2hDmUwm7dDJJMxMhBLyHD6AW30Ed+LWtU/gazhts9DWHwY+/nMOZ87vJ5wp7ThfVmltfWNzq7xd2dnd2z+wD486Kk4loW0S81j2fKwoZ4K2NdOc9hJJceRz2vUnt7N695FKxWLxoKcJ9SI8EixkBGtjDe2TQSgxyUieNfLLBbt5Vs+HdtWpOXOhVXALqEKh1tD+HgQxSSMqNOFYqb7rJNrLsNSMcJpXBqmiCSYTPKJ9gwJHVHnZ/IAcnRsnQGEszRMazd3fExmOlJpGvumMsB6r5drM/LemzFfGNFhar8OGlzGRpJoKstgephzpGM0iQgGTlGg+NYCJZOYARMbYRKNNkBWTjLucwyp06jXXqbn3V9XmTZFRGU7hDC7AhWtowh20oA0EcniGF3i1nqw36936WLSWrGLmGP7I+vwBdCSfYw==</latexit><latexit sha1_base64="aIP+8SKZRje9yo2cxYPCUL+nPH4=">AAACFXicbZDLSsNAFIZP6q3WW9SFCzeDRRCEkhTBLotuXFawF2hDmUwm7dDJJMxMhBLyHD6AW30Ed+LWtU/gazhts9DWHwY+/nMOZ87vJ5wp7ThfVmltfWNzq7xd2dnd2z+wD486Kk4loW0S81j2fKwoZ4K2NdOc9hJJceRz2vUnt7N695FKxWLxoKcJ9SI8EixkBGtjDe2TQSgxyUieNfLLBbt5Vs+HdtWpOXOhVXALqEKh1tD+HgQxSSMqNOFYqb7rJNrLsNSMcJpXBqmiCSYTPKJ9gwJHVHnZ/IAcnRsnQGEszRMazd3fExmOlJpGvumMsB6r5drM/LemzFfGNFhar8OGlzGRpJoKstgephzpGM0iQgGTlGg+NYCJZOYARMbYRKNNkBWTjLucwyp06jXXqbn3V9XmTZFRGU7hDC7AhWtowh20oA0EcniGF3i1nqw36936WLSWrGLmGP7I+vwBdCSfYw==</latexit><latexit sha1_base64="aIP+8SKZRje9yo2cxYPCUL+nPH4=">AAACFXicbZDLSsNAFIZP6q3WW9SFCzeDRRCEkhTBLotuXFawF2hDmUwm7dDJJMxMhBLyHD6AW30Ed+LWtU/gazhts9DWHwY+/nMOZ87vJ5wp7ThfVmltfWNzq7xd2dnd2z+wD486Kk4loW0S81j2fKwoZ4K2NdOc9hJJceRz2vUnt7N695FKxWLxoKcJ9SI8EixkBGtjDe2TQSgxyUieNfLLBbt5Vs+HdtWpOXOhVXALqEKh1tD+HgQxSSMqNOFYqb7rJNrLsNSMcJpXBqmiCSYTPKJ9gwJHVHnZ/IAcnRsnQGEszRMazd3fExmOlJpGvumMsB6r5drM/LemzFfGNFhar8OGlzGRpJoKstgephzpGM0iQgGTlGg+NYCJZOYARMbYRKNNkBWTjLucwyp06jXXqbn3V9XmTZFRGU7hDC7AhWtowh20oA0EcniGF3i1nqw36936WLSWrGLmGP7I+vwBdCSfYw==</latexit>

[Hartman, DM, Rastelli ’19]



Modular Bootstrap Conclusions
Surprise: ![�vac]

<latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit>

changes sign precisely at             and              !  c = 4
<latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit>

c = 12
<latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit>

1
<latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit>

c
<latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit>4

<latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit>

12
<latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit>

![�vac] > 0
<latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit>

![�vac] > 0
<latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit>

![�vac] < 0
<latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit>

�V (c) <
c

8
+

1

2
<latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit><latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit><latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit><latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit>

c 2 (1, 4) [ (12,1)
<latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit><latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit><latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit><latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit>

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

valid but suboptimal

c 2 (4, 12)
<latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit><latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit><latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit><latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit>

�V (c) >
c

8
+

1

2
<latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit><latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit><latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit><latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit>

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit> invalid

At             and             ,              is the optimal bound!c = 4
<latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit>

c = 12
<latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit>

c

8
+

1

2
<latexit sha1_base64="aIP+8SKZRje9yo2cxYPCUL+nPH4=">AAACFXicbZDLSsNAFIZP6q3WW9SFCzeDRRCEkhTBLotuXFawF2hDmUwm7dDJJMxMhBLyHD6AW30Ed+LWtU/gazhts9DWHwY+/nMOZ87vJ5wp7ThfVmltfWNzq7xd2dnd2z+wD486Kk4loW0S81j2fKwoZ4K2NdOc9hJJceRz2vUnt7N695FKxWLxoKcJ9SI8EixkBGtjDe2TQSgxyUieNfLLBbt5Vs+HdtWpOXOhVXALqEKh1tD+HgQxSSMqNOFYqb7rJNrLsNSMcJpXBqmiCSYTPKJ9gwJHVHnZ/IAcnRsnQGEszRMazd3fExmOlJpGvumMsB6r5drM/LemzFfGNFhar8OGlzGRpJoKstgephzpGM0iQgGTlGg+NYCJZOYARMbYRKNNkBWTjLucwyp06jXXqbn3V9XmTZFRGU7hDC7AhWtowh20oA0EcniGF3i1nqw36936WLSWrGLmGP7I+vwBdCSfYw==</latexit><latexit sha1_base64="aIP+8SKZRje9yo2cxYPCUL+nPH4=">AAACFXicbZDLSsNAFIZP6q3WW9SFCzeDRRCEkhTBLotuXFawF2hDmUwm7dDJJMxMhBLyHD6AW30Ed+LWtU/gazhts9DWHwY+/nMOZ87vJ5wp7ThfVmltfWNzq7xd2dnd2z+wD486Kk4loW0S81j2fKwoZ4K2NdOc9hJJceRz2vUnt7N695FKxWLxoKcJ9SI8EixkBGtjDe2TQSgxyUieNfLLBbt5Vs+HdtWpOXOhVXALqEKh1tD+HgQxSSMqNOFYqb7rJNrLsNSMcJpXBqmiCSYTPKJ9gwJHVHnZ/IAcnRsnQGEszRMazd3fExmOlJpGvumMsB6r5drM/LemzFfGNFhar8OGlzGRpJoKstgephzpGM0iQgGTlGg+NYCJZOYARMbYRKNNkBWTjLucwyp06jXXqbn3V9XmTZFRGU7hDC7AhWtowh20oA0EcniGF3i1nqw36936WLSWrGLmGP7I+vwBdCSfYw==</latexit><latexit sha1_base64="aIP+8SKZRje9yo2cxYPCUL+nPH4=">AAACFXicbZDLSsNAFIZP6q3WW9SFCzeDRRCEkhTBLotuXFawF2hDmUwm7dDJJMxMhBLyHD6AW30Ed+LWtU/gazhts9DWHwY+/nMOZ87vJ5wp7ThfVmltfWNzq7xd2dnd2z+wD486Kk4loW0S81j2fKwoZ4K2NdOc9hJJceRz2vUnt7N695FKxWLxoKcJ9SI8EixkBGtjDe2TQSgxyUieNfLLBbt5Vs+HdtWpOXOhVXALqEKh1tD+HgQxSSMqNOFYqb7rJNrLsNSMcJpXBqmiCSYTPKJ9gwJHVHnZ/IAcnRsnQGEszRMazd3fExmOlJpGvumMsB6r5drM/LemzFfGNFhar8OGlzGRpJoKstgephzpGM0iQgGTlGg+NYCJZOYARMbYRKNNkBWTjLucwyp06jXXqbn3V9XmTZFRGU7hDC7AhWtowh20oA0EcniGF3i1nqw36936WLSWrGLmGP7I+vwBdCSfYw==</latexit><latexit sha1_base64="aIP+8SKZRje9yo2cxYPCUL+nPH4=">AAACFXicbZDLSsNAFIZP6q3WW9SFCzeDRRCEkhTBLotuXFawF2hDmUwm7dDJJMxMhBLyHD6AW30Ed+LWtU/gazhts9DWHwY+/nMOZ87vJ5wp7ThfVmltfWNzq7xd2dnd2z+wD486Kk4loW0S81j2fKwoZ4K2NdOc9hJJceRz2vUnt7N695FKxWLxoKcJ9SI8EixkBGtjDe2TQSgxyUieNfLLBbt5Vs+HdtWpOXOhVXALqEKh1tD+HgQxSSMqNOFYqb7rJNrLsNSMcJpXBqmiCSYTPKJ9gwJHVHnZ/IAcnRsnQGEszRMazd3fExmOlJpGvumMsB6r5drM/LemzFfGNFhar8OGlzGRpJoKstgephzpGM0iQgGTlGg+NYCJZOYARMbYRKNNkBWTjLucwyp06jXXqbn3V9XmTZFRGU7hDC7AhWtowh20oA0EcniGF3i1nqw36936WLSWrGLmGP7I+vwBdCSfYw==</latexit>

�V (4) = 1
<latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit><latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit><latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit><latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit>

� = 1, 2, 3, . . .
<latexit sha1_base64="vtLL9gne9T9v1s7cmR7acE5ggOI=">AAACE3icbVBLSgNBEO2Jvxh/UXHlpjEILkKYiYJuhKAuXEYwMZAZQk9PJWnS86G7RghDjuEB3OoR3IlbD+AJvIadz0ITHxQ83quiqp6fSKHRtr+s3NLyyupafr2wsbm1vVPc3WvqOFUcGjyWsWr5TIMUETRQoIRWooCFvoQHf3A99h8eQWkRR/c4TMALWS8SXcEZGqlTPHBvQCKjl9QpV8unZVcGMepOsWRX7AnoInFmpERmqHeK324Q8zSECLlkWrcdO0EvYwoFlzAquKmGhPEB60Hb0IiFoL1scv6IHhsloN1YmYqQTtTfExkLtR6GvukMGfb1vDcW//W0OaUPwdx67F54mYiSFCHi0+3dVFKM6TggGggFHOXQEMaVMA9Q3meKcTQxFkwyznwOi6RZrTh2xbk7K9WuZhnlySE5IifEIeekRm5JnTQIJxl5Ji/k1Xqy3qx362PamrNmM/vkD6zPH9qmnLU=</latexit><latexit sha1_base64="vtLL9gne9T9v1s7cmR7acE5ggOI=">AAACE3icbVBLSgNBEO2Jvxh/UXHlpjEILkKYiYJuhKAuXEYwMZAZQk9PJWnS86G7RghDjuEB3OoR3IlbD+AJvIadz0ITHxQ83quiqp6fSKHRtr+s3NLyyupafr2wsbm1vVPc3WvqOFUcGjyWsWr5TIMUETRQoIRWooCFvoQHf3A99h8eQWkRR/c4TMALWS8SXcEZGqlTPHBvQCKjl9QpV8unZVcGMepOsWRX7AnoInFmpERmqHeK324Q8zSECLlkWrcdO0EvYwoFlzAquKmGhPEB60Hb0IiFoL1scv6IHhsloN1YmYqQTtTfExkLtR6GvukMGfb1vDcW//W0OaUPwdx67F54mYiSFCHi0+3dVFKM6TggGggFHOXQEMaVMA9Q3meKcTQxFkwyznwOi6RZrTh2xbk7K9WuZhnlySE5IifEIeekRm5JnTQIJxl5Ji/k1Xqy3qx362PamrNmM/vkD6zPH9qmnLU=</latexit><latexit sha1_base64="vtLL9gne9T9v1s7cmR7acE5ggOI=">AAACE3icbVBLSgNBEO2Jvxh/UXHlpjEILkKYiYJuhKAuXEYwMZAZQk9PJWnS86G7RghDjuEB3OoR3IlbD+AJvIadz0ITHxQ83quiqp6fSKHRtr+s3NLyyupafr2wsbm1vVPc3WvqOFUcGjyWsWr5TIMUETRQoIRWooCFvoQHf3A99h8eQWkRR/c4TMALWS8SXcEZGqlTPHBvQCKjl9QpV8unZVcGMepOsWRX7AnoInFmpERmqHeK324Q8zSECLlkWrcdO0EvYwoFlzAquKmGhPEB60Hb0IiFoL1scv6IHhsloN1YmYqQTtTfExkLtR6GvukMGfb1vDcW//W0OaUPwdx67F54mYiSFCHi0+3dVFKM6TggGggFHOXQEMaVMA9Q3meKcTQxFkwyznwOi6RZrTh2xbk7K9WuZhnlySE5IifEIeekRm5JnTQIJxl5Ji/k1Xqy3qx362PamrNmM/vkD6zPH9qmnLU=</latexit><latexit sha1_base64="vtLL9gne9T9v1s7cmR7acE5ggOI=">AAACE3icbVBLSgNBEO2Jvxh/UXHlpjEILkKYiYJuhKAuXEYwMZAZQk9PJWnS86G7RghDjuEB3OoR3IlbD+AJvIadz0ITHxQ83quiqp6fSKHRtr+s3NLyyupafr2wsbm1vVPc3WvqOFUcGjyWsWr5TIMUETRQoIRWooCFvoQHf3A99h8eQWkRR/c4TMALWS8SXcEZGqlTPHBvQCKjl9QpV8unZVcGMepOsWRX7AnoInFmpERmqHeK324Q8zSECLlkWrcdO0EvYwoFlzAquKmGhPEB60Hb0IiFoL1scv6IHhsloN1YmYqQTtTfExkLtR6GvukMGfb1vDcW//W0OaUPwdx67F54mYiSFCHi0+3dVFKM6TggGggFHOXQEMaVMA9Q3meKcTQxFkwyznwOi6RZrTh2xbk7K9WuZhnlySE5IifEIeekRm5JnTQIJxl5Ji/k1Xqy3qx362PamrNmM/vkD6zPH9qmnLU=</latexit>

Z4(⌧) =
E4(⌧)

⌘(⌧)8
<latexit sha1_base64="SQJeOoOd4uSBSeJVL/IOiDKPaJ8=">AAACKHicbZBLSgNBEIZ7fBtfoy7dNAYhuggzEtCNIIrgUsGomBlDT6cmadLzoLtGCEPu4Dk8gFs9gjtx68Zr2ElG0MQfGn7+qqK6viCVQqPjfFhT0zOzc/MLi6Wl5ZXVNXt941onmeJQ54lM1G3ANEgRQx0FSrhNFbAokHATdE8H9ZsHUFok8RX2UvAj1o5FKDhDEzXtvbtmreIhy3bpEfVCxXh+9pP0cw+Qjfz9Yb9pl52qMxSdNG5hyqTQRdP+8loJzyKIkUumdcN1UvRzplBwCf2Sl2lIGe+yNjSMjVkE2s+HN/XpjklaNEyUeTHSYfp7ImeR1r0oMJ0Rw44erw3Cf2vafKUDrbH1GB76uYjTDCHmo+1hJikmdECNtoQCjrJnDONKmAMo7zBDCw3bkiHjjnOYNNf7Vdepupe18vFJwWiBbJFtUiEuOSDH5JxckDrh5JE8kxfyaj1Zb9a79TFqnbKKmU3yR9bnN1WvpWM=</latexit><latexit sha1_base64="SQJeOoOd4uSBSeJVL/IOiDKPaJ8=">AAACKHicbZBLSgNBEIZ7fBtfoy7dNAYhuggzEtCNIIrgUsGomBlDT6cmadLzoLtGCEPu4Dk8gFs9gjtx68Zr2ElG0MQfGn7+qqK6viCVQqPjfFhT0zOzc/MLi6Wl5ZXVNXt941onmeJQ54lM1G3ANEgRQx0FSrhNFbAokHATdE8H9ZsHUFok8RX2UvAj1o5FKDhDEzXtvbtmreIhy3bpEfVCxXh+9pP0cw+Qjfz9Yb9pl52qMxSdNG5hyqTQRdP+8loJzyKIkUumdcN1UvRzplBwCf2Sl2lIGe+yNjSMjVkE2s+HN/XpjklaNEyUeTHSYfp7ImeR1r0oMJ0Rw44erw3Cf2vafKUDrbH1GB76uYjTDCHmo+1hJikmdECNtoQCjrJnDONKmAMo7zBDCw3bkiHjjnOYNNf7Vdepupe18vFJwWiBbJFtUiEuOSDH5JxckDrh5JE8kxfyaj1Zb9a79TFqnbKKmU3yR9bnN1WvpWM=</latexit><latexit sha1_base64="SQJeOoOd4uSBSeJVL/IOiDKPaJ8=">AAACKHicbZBLSgNBEIZ7fBtfoy7dNAYhuggzEtCNIIrgUsGomBlDT6cmadLzoLtGCEPu4Dk8gFs9gjtx68Zr2ElG0MQfGn7+qqK6viCVQqPjfFhT0zOzc/MLi6Wl5ZXVNXt941onmeJQ54lM1G3ANEgRQx0FSrhNFbAokHATdE8H9ZsHUFok8RX2UvAj1o5FKDhDEzXtvbtmreIhy3bpEfVCxXh+9pP0cw+Qjfz9Yb9pl52qMxSdNG5hyqTQRdP+8loJzyKIkUumdcN1UvRzplBwCf2Sl2lIGe+yNjSMjVkE2s+HN/XpjklaNEyUeTHSYfp7ImeR1r0oMJ0Rw44erw3Cf2vafKUDrbH1GB76uYjTDCHmo+1hJikmdECNtoQCjrJnDONKmAMo7zBDCw3bkiHjjnOYNNf7Vdepupe18vFJwWiBbJFtUiEuOSDH5JxckDrh5JE8kxfyaj1Zb9a79TFqnbKKmU3yR9bnN1WvpWM=</latexit><latexit sha1_base64="SQJeOoOd4uSBSeJVL/IOiDKPaJ8=">AAACKHicbZBLSgNBEIZ7fBtfoy7dNAYhuggzEtCNIIrgUsGomBlDT6cmadLzoLtGCEPu4Dk8gFs9gjtx68Zr2ElG0MQfGn7+qqK6viCVQqPjfFhT0zOzc/MLi6Wl5ZXVNXt941onmeJQ54lM1G3ANEgRQx0FSrhNFbAokHATdE8H9ZsHUFok8RX2UvAj1o5FKDhDEzXtvbtmreIhy3bpEfVCxXh+9pP0cw+Qjfz9Yb9pl52qMxSdNG5hyqTQRdP+8loJzyKIkUumdcN1UvRzplBwCf2Sl2lIGe+yNjSMjVkE2s+HN/XpjklaNEyUeTHSYfp7ImeR1r0oMJ0Rw44erw3Cf2vafKUDrbH1GB76uYjTDCHmo+1hJikmdECNtoQCjrJnDONKmAMo7zBDCw3bkiHjjnOYNNf7Vdepupe18vFJwWiBbJFtUiEuOSDH5JxckDrh5JE8kxfyaj1Zb9a79TFqnbKKmU3yR9bnN1WvpWM=</latexit>

spectrum 8 free fermions with 
a GSO projection

[Hartman, DM, Rastelli ’19]



Modular Bootstrap Conclusions
Surprise: ![�vac]

<latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit>

changes sign precisely at             and              !  c = 4
<latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit>

c = 12
<latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit>

1
<latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit>

c
<latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit>4

<latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit>

12
<latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit>

![�vac] > 0
<latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit>

![�vac] > 0
<latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit>

![�vac] < 0
<latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit>

�V (c) <
c

8
+

1

2
<latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit><latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit><latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit><latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit>

c 2 (1, 4) [ (12,1)
<latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit><latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit><latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit><latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit>

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

valid but suboptimal

c 2 (4, 12)
<latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit><latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit><latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit><latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit>

�V (c) >
c

8
+

1

2
<latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit><latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit><latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit><latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit>

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit> invalid

At             and             ,              is the optimal bound!c = 4
<latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit>

c = 12
<latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit>

c

8
+

1

2
<latexit sha1_base64="aIP+8SKZRje9yo2cxYPCUL+nPH4=">AAACFXicbZDLSsNAFIZP6q3WW9SFCzeDRRCEkhTBLotuXFawF2hDmUwm7dDJJMxMhBLyHD6AW30Ed+LWtU/gazhts9DWHwY+/nMOZ87vJ5wp7ThfVmltfWNzq7xd2dnd2z+wD486Kk4loW0S81j2fKwoZ4K2NdOc9hJJceRz2vUnt7N695FKxWLxoKcJ9SI8EixkBGtjDe2TQSgxyUieNfLLBbt5Vs+HdtWpOXOhVXALqEKh1tD+HgQxSSMqNOFYqb7rJNrLsNSMcJpXBqmiCSYTPKJ9gwJHVHnZ/IAcnRsnQGEszRMazd3fExmOlJpGvumMsB6r5drM/LemzFfGNFhar8OGlzGRpJoKstgephzpGM0iQgGTlGg+NYCJZOYARMbYRKNNkBWTjLucwyp06jXXqbn3V9XmTZFRGU7hDC7AhWtowh20oA0EcniGF3i1nqw36936WLSWrGLmGP7I+vwBdCSfYw==</latexit><latexit sha1_base64="aIP+8SKZRje9yo2cxYPCUL+nPH4=">AAACFXicbZDLSsNAFIZP6q3WW9SFCzeDRRCEkhTBLotuXFawF2hDmUwm7dDJJMxMhBLyHD6AW30Ed+LWtU/gazhts9DWHwY+/nMOZ87vJ5wp7ThfVmltfWNzq7xd2dnd2z+wD486Kk4loW0S81j2fKwoZ4K2NdOc9hJJceRz2vUnt7N695FKxWLxoKcJ9SI8EixkBGtjDe2TQSgxyUieNfLLBbt5Vs+HdtWpOXOhVXALqEKh1tD+HgQxSSMqNOFYqb7rJNrLsNSMcJpXBqmiCSYTPKJ9gwJHVHnZ/IAcnRsnQGEszRMazd3fExmOlJpGvumMsB6r5drM/LemzFfGNFhar8OGlzGRpJoKstgephzpGM0iQgGTlGg+NYCJZOYARMbYRKNNkBWTjLucwyp06jXXqbn3V9XmTZFRGU7hDC7AhWtowh20oA0EcniGF3i1nqw36936WLSWrGLmGP7I+vwBdCSfYw==</latexit><latexit sha1_base64="aIP+8SKZRje9yo2cxYPCUL+nPH4=">AAACFXicbZDLSsNAFIZP6q3WW9SFCzeDRRCEkhTBLotuXFawF2hDmUwm7dDJJMxMhBLyHD6AW30Ed+LWtU/gazhts9DWHwY+/nMOZ87vJ5wp7ThfVmltfWNzq7xd2dnd2z+wD486Kk4loW0S81j2fKwoZ4K2NdOc9hJJceRz2vUnt7N695FKxWLxoKcJ9SI8EixkBGtjDe2TQSgxyUieNfLLBbt5Vs+HdtWpOXOhVXALqEKh1tD+HgQxSSMqNOFYqb7rJNrLsNSMcJpXBqmiCSYTPKJ9gwJHVHnZ/IAcnRsnQGEszRMazd3fExmOlJpGvumMsB6r5drM/LemzFfGNFhar8OGlzGRpJoKstgephzpGM0iQgGTlGg+NYCJZOYARMbYRKNNkBWTjLucwyp06jXXqbn3V9XmTZFRGU7hDC7AhWtowh20oA0EcniGF3i1nqw36936WLSWrGLmGP7I+vwBdCSfYw==</latexit><latexit sha1_base64="aIP+8SKZRje9yo2cxYPCUL+nPH4=">AAACFXicbZDLSsNAFIZP6q3WW9SFCzeDRRCEkhTBLotuXFawF2hDmUwm7dDJJMxMhBLyHD6AW30Ed+LWtU/gazhts9DWHwY+/nMOZ87vJ5wp7ThfVmltfWNzq7xd2dnd2z+wD486Kk4loW0S81j2fKwoZ4K2NdOc9hJJceRz2vUnt7N695FKxWLxoKcJ9SI8EixkBGtjDe2TQSgxyUieNfLLBbt5Vs+HdtWpOXOhVXALqEKh1tD+HgQxSSMqNOFYqb7rJNrLsNSMcJpXBqmiCSYTPKJ9gwJHVHnZ/IAcnRsnQGEszRMazd3fExmOlJpGvumMsB6r5drM/LemzFfGNFhar8OGlzGRpJoKstgephzpGM0iQgGTlGg+NYCJZOYARMbYRKNNkBWTjLucwyp06jXXqbn3V9XmTZFRGU7hDC7AhWtowh20oA0EcniGF3i1nqw36936WLSWrGLmGP7I+vwBdCSfYw==</latexit>

�V (4) = 1
<latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit><latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit><latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit><latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit>

� = 1, 2, 3, . . .
<latexit sha1_base64="vtLL9gne9T9v1s7cmR7acE5ggOI=">AAACE3icbVBLSgNBEO2Jvxh/UXHlpjEILkKYiYJuhKAuXEYwMZAZQk9PJWnS86G7RghDjuEB3OoR3IlbD+AJvIadz0ITHxQ83quiqp6fSKHRtr+s3NLyyupafr2wsbm1vVPc3WvqOFUcGjyWsWr5TIMUETRQoIRWooCFvoQHf3A99h8eQWkRR/c4TMALWS8SXcEZGqlTPHBvQCKjl9QpV8unZVcGMepOsWRX7AnoInFmpERmqHeK324Q8zSECLlkWrcdO0EvYwoFlzAquKmGhPEB60Hb0IiFoL1scv6IHhsloN1YmYqQTtTfExkLtR6GvukMGfb1vDcW//W0OaUPwdx67F54mYiSFCHi0+3dVFKM6TggGggFHOXQEMaVMA9Q3meKcTQxFkwyznwOi6RZrTh2xbk7K9WuZhnlySE5IifEIeekRm5JnTQIJxl5Ji/k1Xqy3qx362PamrNmM/vkD6zPH9qmnLU=</latexit><latexit sha1_base64="vtLL9gne9T9v1s7cmR7acE5ggOI=">AAACE3icbVBLSgNBEO2Jvxh/UXHlpjEILkKYiYJuhKAuXEYwMZAZQk9PJWnS86G7RghDjuEB3OoR3IlbD+AJvIadz0ITHxQ83quiqp6fSKHRtr+s3NLyyupafr2wsbm1vVPc3WvqOFUcGjyWsWr5TIMUETRQoIRWooCFvoQHf3A99h8eQWkRR/c4TMALWS8SXcEZGqlTPHBvQCKjl9QpV8unZVcGMepOsWRX7AnoInFmpERmqHeK324Q8zSECLlkWrcdO0EvYwoFlzAquKmGhPEB60Hb0IiFoL1scv6IHhsloN1YmYqQTtTfExkLtR6GvukMGfb1vDcW//W0OaUPwdx67F54mYiSFCHi0+3dVFKM6TggGggFHOXQEMaVMA9Q3meKcTQxFkwyznwOi6RZrTh2xbk7K9WuZhnlySE5IifEIeekRm5JnTQIJxl5Ji/k1Xqy3qx362PamrNmM/vkD6zPH9qmnLU=</latexit><latexit sha1_base64="vtLL9gne9T9v1s7cmR7acE5ggOI=">AAACE3icbVBLSgNBEO2Jvxh/UXHlpjEILkKYiYJuhKAuXEYwMZAZQk9PJWnS86G7RghDjuEB3OoR3IlbD+AJvIadz0ITHxQ83quiqp6fSKHRtr+s3NLyyupafr2wsbm1vVPc3WvqOFUcGjyWsWr5TIMUETRQoIRWooCFvoQHf3A99h8eQWkRR/c4TMALWS8SXcEZGqlTPHBvQCKjl9QpV8unZVcGMepOsWRX7AnoInFmpERmqHeK324Q8zSECLlkWrcdO0EvYwoFlzAquKmGhPEB60Hb0IiFoL1scv6IHhsloN1YmYqQTtTfExkLtR6GvukMGfb1vDcW//W0OaUPwdx67F54mYiSFCHi0+3dVFKM6TggGggFHOXQEMaVMA9Q3meKcTQxFkwyznwOi6RZrTh2xbk7K9WuZhnlySE5IifEIeekRm5JnTQIJxl5Ji/k1Xqy3qx362PamrNmM/vkD6zPH9qmnLU=</latexit><latexit sha1_base64="vtLL9gne9T9v1s7cmR7acE5ggOI=">AAACE3icbVBLSgNBEO2Jvxh/UXHlpjEILkKYiYJuhKAuXEYwMZAZQk9PJWnS86G7RghDjuEB3OoR3IlbD+AJvIadz0ITHxQ83quiqp6fSKHRtr+s3NLyyupafr2wsbm1vVPc3WvqOFUcGjyWsWr5TIMUETRQoIRWooCFvoQHf3A99h8eQWkRR/c4TMALWS8SXcEZGqlTPHBvQCKjl9QpV8unZVcGMepOsWRX7AnoInFmpERmqHeK324Q8zSECLlkWrcdO0EvYwoFlzAquKmGhPEB60Hb0IiFoL1scv6IHhsloN1YmYqQTtTfExkLtR6GvukMGfb1vDcW//W0OaUPwdx67F54mYiSFCHi0+3dVFKM6TggGggFHOXQEMaVMA9Q3meKcTQxFkwyznwOi6RZrTh2xbk7K9WuZhnlySE5IifEIeekRm5JnTQIJxl5Ji/k1Xqy3qx362PamrNmM/vkD6zPH9qmnLU=</latexit>

Z4(⌧) =
E4(⌧)

⌘(⌧)8
<latexit sha1_base64="SQJeOoOd4uSBSeJVL/IOiDKPaJ8=">AAACKHicbZBLSgNBEIZ7fBtfoy7dNAYhuggzEtCNIIrgUsGomBlDT6cmadLzoLtGCEPu4Dk8gFs9gjtx68Zr2ElG0MQfGn7+qqK6viCVQqPjfFhT0zOzc/MLi6Wl5ZXVNXt941onmeJQ54lM1G3ANEgRQx0FSrhNFbAokHATdE8H9ZsHUFok8RX2UvAj1o5FKDhDEzXtvbtmreIhy3bpEfVCxXh+9pP0cw+Qjfz9Yb9pl52qMxSdNG5hyqTQRdP+8loJzyKIkUumdcN1UvRzplBwCf2Sl2lIGe+yNjSMjVkE2s+HN/XpjklaNEyUeTHSYfp7ImeR1r0oMJ0Rw44erw3Cf2vafKUDrbH1GB76uYjTDCHmo+1hJikmdECNtoQCjrJnDONKmAMo7zBDCw3bkiHjjnOYNNf7Vdepupe18vFJwWiBbJFtUiEuOSDH5JxckDrh5JE8kxfyaj1Zb9a79TFqnbKKmU3yR9bnN1WvpWM=</latexit><latexit sha1_base64="SQJeOoOd4uSBSeJVL/IOiDKPaJ8=">AAACKHicbZBLSgNBEIZ7fBtfoy7dNAYhuggzEtCNIIrgUsGomBlDT6cmadLzoLtGCEPu4Dk8gFs9gjtx68Zr2ElG0MQfGn7+qqK6viCVQqPjfFhT0zOzc/MLi6Wl5ZXVNXt941onmeJQ54lM1G3ANEgRQx0FSrhNFbAokHATdE8H9ZsHUFok8RX2UvAj1o5FKDhDEzXtvbtmreIhy3bpEfVCxXh+9pP0cw+Qjfz9Yb9pl52qMxSdNG5hyqTQRdP+8loJzyKIkUumdcN1UvRzplBwCf2Sl2lIGe+yNjSMjVkE2s+HN/XpjklaNEyUeTHSYfp7ImeR1r0oMJ0Rw44erw3Cf2vafKUDrbH1GB76uYjTDCHmo+1hJikmdECNtoQCjrJnDONKmAMo7zBDCw3bkiHjjnOYNNf7Vdepupe18vFJwWiBbJFtUiEuOSDH5JxckDrh5JE8kxfyaj1Zb9a79TFqnbKKmU3yR9bnN1WvpWM=</latexit><latexit sha1_base64="SQJeOoOd4uSBSeJVL/IOiDKPaJ8=">AAACKHicbZBLSgNBEIZ7fBtfoy7dNAYhuggzEtCNIIrgUsGomBlDT6cmadLzoLtGCEPu4Dk8gFs9gjtx68Zr2ElG0MQfGn7+qqK6viCVQqPjfFhT0zOzc/MLi6Wl5ZXVNXt941onmeJQ54lM1G3ANEgRQx0FSrhNFbAokHATdE8H9ZsHUFok8RX2UvAj1o5FKDhDEzXtvbtmreIhy3bpEfVCxXh+9pP0cw+Qjfz9Yb9pl52qMxSdNG5hyqTQRdP+8loJzyKIkUumdcN1UvRzplBwCf2Sl2lIGe+yNjSMjVkE2s+HN/XpjklaNEyUeTHSYfp7ImeR1r0oMJ0Rw44erw3Cf2vafKUDrbH1GB76uYjTDCHmo+1hJikmdECNtoQCjrJnDONKmAMo7zBDCw3bkiHjjnOYNNf7Vdepupe18vFJwWiBbJFtUiEuOSDH5JxckDrh5JE8kxfyaj1Zb9a79TFqnbKKmU3yR9bnN1WvpWM=</latexit><latexit sha1_base64="SQJeOoOd4uSBSeJVL/IOiDKPaJ8=">AAACKHicbZBLSgNBEIZ7fBtfoy7dNAYhuggzEtCNIIrgUsGomBlDT6cmadLzoLtGCEPu4Dk8gFs9gjtx68Zr2ElG0MQfGn7+qqK6viCVQqPjfFhT0zOzc/MLi6Wl5ZXVNXt941onmeJQ54lM1G3ANEgRQx0FSrhNFbAokHATdE8H9ZsHUFok8RX2UvAj1o5FKDhDEzXtvbtmreIhy3bpEfVCxXh+9pP0cw+Qjfz9Yb9pl52qMxSdNG5hyqTQRdP+8loJzyKIkUumdcN1UvRzplBwCf2Sl2lIGe+yNjSMjVkE2s+HN/XpjklaNEyUeTHSYfp7ImeR1r0oMJ0Rw44erw3Cf2vafKUDrbH1GB76uYjTDCHmo+1hJikmdECNtoQCjrJnDONKmAMo7zBDCw3bkiHjjnOYNNf7Vdepupe18vFJwWiBbJFtUiEuOSDH5JxckDrh5JE8kxfyaj1Zb9a79TFqnbKKmU3yR9bnN1WvpWM=</latexit>

spectrum 8 free fermions with 
a GSO projection

�V (12) = 2
<latexit sha1_base64="g2SwCjYkV5l+LZDVjR3onxu8kSg=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0Wom5IUQTdCURcuK9gHtCFMJrft0MkkzEwKJfQf/AC3+gnuxK2/4Bf4G07bLLT1wIXDOfdy7z1BwpnSjvNlFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g9HtzG+PQSoWi0c9ScCLyECwPqNEG8m37d4dcE38VsWtneNrXPPtslN15sCrxM1JGeVo+PZ3L4xpGoHQlBOluq6TaC8jUjPKYVrqpQoSQkdkAF1DBYlAedn88ik+M0qI+7E0JTSeq78nMhIpNYkC0xkRPVTL3kz811PmlCGES+t1/8rLmEhSDYIutvdTjnWMZ9ngkEmgmk8MIVQy8wCmQyIJ1SbBkknGXc5hlbRqVdepug8X5fpNnlERnaBTVEEuukR1dI8aqIkoGqNn9IJerSfrzXq3PhatBSufOUZ/YH3+ANZ5moI=</latexit><latexit sha1_base64="g2SwCjYkV5l+LZDVjR3onxu8kSg=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0Wom5IUQTdCURcuK9gHtCFMJrft0MkkzEwKJfQf/AC3+gnuxK2/4Bf4G07bLLT1wIXDOfdy7z1BwpnSjvNlFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g9HtzG+PQSoWi0c9ScCLyECwPqNEG8m37d4dcE38VsWtneNrXPPtslN15sCrxM1JGeVo+PZ3L4xpGoHQlBOluq6TaC8jUjPKYVrqpQoSQkdkAF1DBYlAedn88ik+M0qI+7E0JTSeq78nMhIpNYkC0xkRPVTL3kz811PmlCGES+t1/8rLmEhSDYIutvdTjnWMZ9ngkEmgmk8MIVQy8wCmQyIJ1SbBkknGXc5hlbRqVdepug8X5fpNnlERnaBTVEEuukR1dI8aqIkoGqNn9IJerSfrzXq3PhatBSufOUZ/YH3+ANZ5moI=</latexit><latexit sha1_base64="g2SwCjYkV5l+LZDVjR3onxu8kSg=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0Wom5IUQTdCURcuK9gHtCFMJrft0MkkzEwKJfQf/AC3+gnuxK2/4Bf4G07bLLT1wIXDOfdy7z1BwpnSjvNlFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g9HtzG+PQSoWi0c9ScCLyECwPqNEG8m37d4dcE38VsWtneNrXPPtslN15sCrxM1JGeVo+PZ3L4xpGoHQlBOluq6TaC8jUjPKYVrqpQoSQkdkAF1DBYlAedn88ik+M0qI+7E0JTSeq78nMhIpNYkC0xkRPVTL3kz811PmlCGES+t1/8rLmEhSDYIutvdTjnWMZ9ngkEmgmk8MIVQy8wCmQyIJ1SbBkknGXc5hlbRqVdepug8X5fpNnlERnaBTVEEuukR1dI8aqIkoGqNn9IJerSfrzXq3PhatBSufOUZ/YH3+ANZ5moI=</latexit><latexit sha1_base64="g2SwCjYkV5l+LZDVjR3onxu8kSg=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0Wom5IUQTdCURcuK9gHtCFMJrft0MkkzEwKJfQf/AC3+gnuxK2/4Bf4G07bLLT1wIXDOfdy7z1BwpnSjvNlFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g9HtzG+PQSoWi0c9ScCLyECwPqNEG8m37d4dcE38VsWtneNrXPPtslN15sCrxM1JGeVo+PZ3L4xpGoHQlBOluq6TaC8jUjPKYVrqpQoSQkdkAF1DBYlAedn88ik+M0qI+7E0JTSeq78nMhIpNYkC0xkRPVTL3kz811PmlCGES+t1/8rLmEhSDYIutvdTjnWMZ9ngkEmgmk8MIVQy8wCmQyIJ1SbBkknGXc5hlbRqVdepug8X5fpNnlERnaBTVEEuukR1dI8aqIkoGqNn9IJerSfrzXq3PhatBSufOUZ/YH3+ANZ5moI=</latexit>

� = 2, 3, 4, . . .
<latexit sha1_base64="r0h+Y8PT0wJ9PAcJmKuFLtlCucU=">AAACE3icbVBLSgNBEO2Jvxh/o+LKTWMQXIQwEwO6EYK6cBnBfCAJoaenkjTp+dBdI4Qhx/AAbvUI7sStB/AEXsPOZ6GJDwoe71VRVc+LpdDoOF9WZmV1bX0ju5nb2t7Z3bP3D+o6ShSHGo9kpJoe0yBFCDUUKKEZK2CBJ6HhDW8mfuMRlBZR+ICjGDoB64eiJzhDI3Xto/YtSGT0ipYK54VyoS39CHXXzjtFZwq6TNw5yZM5ql37u+1HPAkgRC6Z1i3XibGTMoWCSxjn2omGmPEh60PL0JAFoDvp9PwxPTWKT3uRMhUinaq/J1IWaD0KPNMZMBzoRW8i/utpc8oA/IX12LvspCKME4SQz7b3EkkxopOAqC8UcJQjQxhXwjxA+YApxtHEmDPJuIs5LJN6qeg6Rfe+nK9czzPKkmNyQs6ISy5IhdyRKqkRTlLyTF7Iq/VkvVnv1sesNWPNZw7JH1ifP9+MnLg=</latexit><latexit sha1_base64="r0h+Y8PT0wJ9PAcJmKuFLtlCucU=">AAACE3icbVBLSgNBEO2Jvxh/o+LKTWMQXIQwEwO6EYK6cBnBfCAJoaenkjTp+dBdI4Qhx/AAbvUI7sStB/AEXsPOZ6GJDwoe71VRVc+LpdDoOF9WZmV1bX0ju5nb2t7Z3bP3D+o6ShSHGo9kpJoe0yBFCDUUKKEZK2CBJ6HhDW8mfuMRlBZR+ICjGDoB64eiJzhDI3Xto/YtSGT0ipYK54VyoS39CHXXzjtFZwq6TNw5yZM5ql37u+1HPAkgRC6Z1i3XibGTMoWCSxjn2omGmPEh60PL0JAFoDvp9PwxPTWKT3uRMhUinaq/J1IWaD0KPNMZMBzoRW8i/utpc8oA/IX12LvspCKME4SQz7b3EkkxopOAqC8UcJQjQxhXwjxA+YApxtHEmDPJuIs5LJN6qeg6Rfe+nK9czzPKkmNyQs6ISy5IhdyRKqkRTlLyTF7Iq/VkvVnv1sesNWPNZw7JH1ifP9+MnLg=</latexit><latexit sha1_base64="r0h+Y8PT0wJ9PAcJmKuFLtlCucU=">AAACE3icbVBLSgNBEO2Jvxh/o+LKTWMQXIQwEwO6EYK6cBnBfCAJoaenkjTp+dBdI4Qhx/AAbvUI7sStB/AEXsPOZ6GJDwoe71VRVc+LpdDoOF9WZmV1bX0ju5nb2t7Z3bP3D+o6ShSHGo9kpJoe0yBFCDUUKKEZK2CBJ6HhDW8mfuMRlBZR+ICjGDoB64eiJzhDI3Xto/YtSGT0ipYK54VyoS39CHXXzjtFZwq6TNw5yZM5ql37u+1HPAkgRC6Z1i3XibGTMoWCSxjn2omGmPEh60PL0JAFoDvp9PwxPTWKT3uRMhUinaq/J1IWaD0KPNMZMBzoRW8i/utpc8oA/IX12LvspCKME4SQz7b3EkkxopOAqC8UcJQjQxhXwjxA+YApxtHEmDPJuIs5LJN6qeg6Rfe+nK9czzPKkmNyQs6ISy5IhdyRKqkRTlLyTF7Iq/VkvVnv1sesNWPNZw7JH1ifP9+MnLg=</latexit><latexit sha1_base64="r0h+Y8PT0wJ9PAcJmKuFLtlCucU=">AAACE3icbVBLSgNBEO2Jvxh/o+LKTWMQXIQwEwO6EYK6cBnBfCAJoaenkjTp+dBdI4Qhx/AAbvUI7sStB/AEXsPOZ6GJDwoe71VRVc+LpdDoOF9WZmV1bX0ju5nb2t7Z3bP3D+o6ShSHGo9kpJoe0yBFCDUUKKEZK2CBJ6HhDW8mfuMRlBZR+ICjGDoB64eiJzhDI3Xto/YtSGT0ipYK54VyoS39CHXXzjtFZwq6TNw5yZM5ql37u+1HPAkgRC6Z1i3XibGTMoWCSxjn2omGmPEh60PL0JAFoDvp9PwxPTWKT3uRMhUinaq/J1IWaD0KPNMZMBzoRW8i/utpc8oA/IX12LvspCKME4SQz7b3EkkxopOAqC8UcJQjQxhXwjxA+YApxtHEmDPJuIs5LJN6qeg6Rfe+nK9czzPKkmNyQs6ISy5IhdyRKqkRTlLyTF7Iq/VkvVnv1sesNWPNZw7JH1ifP9+MnLg=</latexit>

Z12(⌧) = j(⌧)� 744
<latexit sha1_base64="U9xl72sRbZ8kg5sbNjgbKaLzbzg=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b6uFusXWUZ5dICOUAnZqIbq6Ao1UBNR9ICe0DN6MR6NV+PNeP9pzRnZzD76I+PjG//Rnrs=</latexit><latexit sha1_base64="U9xl72sRbZ8kg5sbNjgbKaLzbzg=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b6uFusXWUZ5dICOUAnZqIbq6Ao1UBNR9ICe0DN6MR6NV+PNeP9pzRnZzD76I+PjG//Rnrs=</latexit><latexit sha1_base64="U9xl72sRbZ8kg5sbNjgbKaLzbzg=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b6uFusXWUZ5dICOUAnZqIbq6Ao1UBNR9ICe0DN6MR6NV+PNeP9pzRnZzD76I+PjG//Rnrs=</latexit><latexit sha1_base64="SNxKziySuUv3uDJlZuab7g+cVU0=">AAAB7nicbZDNSsNAFIVv6l+NVevazWARXJXEjS4FNy4r2FZoQ5lMbtqhk0mYuRFK6Au49RHciS/kE/gaTn8W2npg4HDODPfOFxdKWgqCL6+2s7u3f1A/9I8a/vHJabPRs3lpBHZFrnLzHHOLSmrskiSFz4VBnsUK+/H0ftH3X9BYmesnmhUYZXysZSoFJxd1Rs1W0A6WYtsmXJsWrDVqfg+TXJQZahKKWzsIg4KiihuSQuHcH5YWCy6mfIwDZzXP0EbVcs05u3RJwtLcuKOJLdPfLyqeWTvLYncz4zSxm90i/LezbpUJJhvjKb2NKqmLklCL1fS0VIxytgDBEmlQkJo5w4WR7gNMTLjhghwu34EJNzFsm951Owza4WMAdTiHC7iCEG7gDh6gA10QkMArvHlz7937WAGseWuSZ/BH3ucPns+S/A==</latexit><latexit sha1_base64="fuopNyXN/1/B/b+LQlfx7hX4mO4=">AAACEHicbZDLSgMxGIX/qbdaq45uRQgWoS4sM6VQN4LgxmUFe8F2GDKZTBubuZBkhDJ05XP4AG71EdyJL+AT+Bqm7Sy09UDg45yEP//xEs6ksqwvo7C2vrG5Vdwu7ZR39/bNg3JHxqkgtE1iHouehyXlLKJtxRSnvURQHHqcdr3x9SzvPlIhWRzdqUlCnRAPIxYwgpW2XPP43s3s+rQ6UDg9Q5cIPeR4jpqNhmtWrJo1F1oFO4cK5Gq55vfAj0ka0kgRjqXs21ainAwLxQin09IglTTBZIyHtK8xwiGVTjZfY4pOteOjIBb6RArN3d8vMhxKOQk9fTPEaiSXs5n5byb1V0bUXxqvggsnY1GSKhqRxfQg5UjFaFYU8pmgRPGJBkwE0wsgMsICE6XrLOlm7OUeVqFTr9lWzb61oAhHcAJVsKEJV3ADLWgDgSd4gVd4M56Nd+Nj0WHByMs8hD8yPn8ALiydNQ==</latexit><latexit sha1_base64="fuopNyXN/1/B/b+LQlfx7hX4mO4=">AAACEHicbZDLSgMxGIX/qbdaq45uRQgWoS4sM6VQN4LgxmUFe8F2GDKZTBubuZBkhDJ05XP4AG71EdyJL+AT+Bqm7Sy09UDg45yEP//xEs6ksqwvo7C2vrG5Vdwu7ZR39/bNg3JHxqkgtE1iHouehyXlLKJtxRSnvURQHHqcdr3x9SzvPlIhWRzdqUlCnRAPIxYwgpW2XPP43s3s+rQ6UDg9Q5cIPeR4jpqNhmtWrJo1F1oFO4cK5Gq55vfAj0ka0kgRjqXs21ainAwLxQin09IglTTBZIyHtK8xwiGVTjZfY4pOteOjIBb6RArN3d8vMhxKOQk9fTPEaiSXs5n5byb1V0bUXxqvggsnY1GSKhqRxfQg5UjFaFYU8pmgRPGJBkwE0wsgMsICE6XrLOlm7OUeVqFTr9lWzb61oAhHcAJVsKEJV3ADLWgDgSd4gVd4M56Nd+Nj0WHByMs8hD8yPn8ALiydNQ==</latexit><latexit sha1_base64="ef2YGcWxvu8+0eQ7SqdBrAls0EM=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b62ivWLLKM8OkBHqIRsVEN1dIUaqIkoekBP6Bm9GI/Gq/FmvP+05oxsZh/9kfHxDf6Rnrc=</latexit><latexit sha1_base64="U9xl72sRbZ8kg5sbNjgbKaLzbzg=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b6uFusXWUZ5dICOUAnZqIbq6Ao1UBNR9ICe0DN6MR6NV+PNeP9pzRnZzD76I+PjG//Rnrs=</latexit><latexit sha1_base64="U9xl72sRbZ8kg5sbNjgbKaLzbzg=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b6uFusXWUZ5dICOUAnZqIbq6Ao1UBNR9ICe0DN6MR6NV+PNeP9pzRnZzD76I+PjG//Rnrs=</latexit><latexit sha1_base64="U9xl72sRbZ8kg5sbNjgbKaLzbzg=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b6uFusXWUZ5dICOUAnZqIbq6Ao1UBNR9ICe0DN6MR6NV+PNeP9pzRnZzD76I+PjG//Rnrs=</latexit><latexit sha1_base64="U9xl72sRbZ8kg5sbNjgbKaLzbzg=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b6uFusXWUZ5dICOUAnZqIbq6Ao1UBNR9ICe0DN6MR6NV+PNeP9pzRnZzD76I+PjG//Rnrs=</latexit><latexit sha1_base64="U9xl72sRbZ8kg5sbNjgbKaLzbzg=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b6uFusXWUZ5dICOUAnZqIbq6Ao1UBNR9ICe0DN6MR6NV+PNeP9pzRnZzD76I+PjG//Rnrs=</latexit><latexit sha1_base64="U9xl72sRbZ8kg5sbNjgbKaLzbzg=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b6uFusXWUZ5dICOUAnZqIbq6Ao1UBNR9ICe0DN6MR6NV+PNeP9pzRnZzD76I+PjG//Rnrs=</latexit>

spectrum chiral half of the 
monster CFT

[Hartman, DM, Rastelli ’19]



Modular Bootstrap Conclusions
Surprise: ![�vac]

<latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit><latexit sha1_base64="2opQuL5NRdvhH327HccapnVuL5U=">AAACGXicbVDLSsNAFJ3UV62vqstugkVwVRIRdFl047KCfUATymRy0w6dScLMTbGELvwOP8CtfoI7cevKL/A3nD4W2nrgwuGce7n3niAVXKPjfFmFtfWNza3idmlnd2//oHx41NJJphg0WSIS1QmoBsFjaCJHAZ1UAZWBgHYwvJn67REozZP4Hscp+JL2Yx5xRtFIvXLFSyT0addrDHgv9xAeUMl8RNlk4vfKVafmzGCvEndBqmSBRq/87YUJyyTEyATVuus6Kfo5VciZgEnJyzSklA1pH7qGxlSC9vPZExP71CihHSXKVIz2TP09kVOp9VgGplNSHOhlbyr+62lzygDCpfUYXfk5j9MMIWbz7VEmbEzsaUx2yBUwFGNDKFPcPGCzAVWUoQmzZJJxl3NYJa3zmuvU3LuLav16kVGRVMgJOSMuuSR1cksapEkYeSTP5IW8Wk/Wm/VufcxbC9Zi5pj8gfX5A6d7obU=</latexit>

changes sign precisely at             and              !  c = 4
<latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit>

c = 12
<latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit>

1
<latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit><latexit sha1_base64="fuP6GpjCgfismcnXW0BRIkBkizU=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotb1ituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG11VlY4=</latexit>

c
<latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit>4

<latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit><latexit sha1_base64="nPLkFb/nstKgSkqXnvB0TK0Pv8U=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4TMA9IljA720mGzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KEsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOk4VwxaLRay6AdUouMSW4UZgN1FIo0BgJ5jczf3OIyrNY/lgpgn6ER1JPuSMGis1a4Nyxa26C5B14uWkAjkag/J3P4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni0Bm5sEpIhrGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz819P2lDGGK+vN8MbPuExSg5Ittw9TQUxM5lGQkCtkRkwtoUxx+wBhY6ooMzawkk3GW81hnbSvqp5b9Zq1Sv02z6gIZ3AOl+DBNdThHhrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP2IglZE=</latexit>

12
<latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit><latexit sha1_base64="/wOq36cTFDCxuDDc1FU0CxlLJxo=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx6jmAckS5id9CZDZmeXmVkhLAE/wKt+gjfx6q/4Bf6Gk2QPmljQUFR1090VJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+mfntR1Sax/LBTBL0IzqUPOSMGivde7V+ueJW3TnIKvFyUoEcjX75uzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NIpObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/NfT9pQRDpbWm/DKz7hMUoOSLbaHqSAmJrMsyIArZEZMLKFMcfsAYSOqKDM2sZJNxlvOYZW0alXPrXp3F5X6dZ5REU7gFM7Bg0uowy00oAkMQniGF3h1npw35935WLQWnHzmGP7A+fwB0mGVyg==</latexit>

![�vac] > 0
<latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit>

![�vac] > 0
<latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit><latexit sha1_base64="uhhKtCmO6GmCL/c0pr9jStZJ9Hc=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCrqToxmUF+4AmhMnkth06k4SZm2IJXfkdfoBb/QR34taFX+BvOH0stPXAhcM593LvPWEquEbH+bKWlldW19YLG8XNre2d3dLefkMnmWJQZ4lIVCukGgSPoY4cBbRSBVSGApph/2bsNwegNE/iexym4EvajXmHM4pGCkpHXiKhS9terceD3EN4QCXzAWWjkX/lBKWyU3EmsBeJOyNlMkMtKH17UcIyCTEyQbVuu06Kfk4VciZgVPQyDSllfdqFtqExlaD9fPLGyD4xSmR3EmUqRnui/p7IqdR6KEPTKSn29Lw3Fv/1tDmlB9Hceuxc+jmP0wwhZtPtnUzYmNjjoOyIK2AohoZQprh5wGY9qihDE2fRJOPO57BIGmcV16m4d+fl6vUsowI5JMfklLjkglTJLamROmHkkTyTF/JqPVlv1rv1MW1dsmYzB+QPrM8fuGaiNw==</latexit>

![�vac] < 0
<latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit><latexit sha1_base64="DIERsPJBuHFdgJsVSbrPtQfn+FU=">AAACG3icbVDLSsNAFJ34rPVVdSlCsAiuSiKCLlwU3bisYB/QhDCZ3LZDZ5Iwc1MsoSu/ww9wq5/gTty68Av8DaePhbYeuHA4517uvSdMBdfoOF/W0vLK6tp6YaO4ubW9s1va22/oJFMM6iwRiWqFVIPgMdSRo4BWqoDKUEAz7N+M/eYAlOZJfI/DFHxJuzHvcEbRSEHpyEskdGnbq/V4kHsID6hkPqBsNPKvnKBUdirOBPYicWekTGaoBaVvL0pYJiFGJqjWbddJ0c+pQs4EjIpepiGlrE+70DY0phK0n0/eGNknRonsTqJMxWhP1N8TOZVaD2VoOiXFnp73xuK/njan9CCaW4+dSz/ncZohxGy6vZMJGxN7HJQdcQUMxdAQyhQ3D9isRxVlaOIsmmTc+RwWSeOs4joV9+68XL2eZVQgh+SYnBKXXJAquSU1UieMPJJn8kJerSfrzXq3PqatS9Zs5oD8gfX5A7UyojU=</latexit>

�V (c) <
c

8
+

1

2
<latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit><latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit><latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit><latexit sha1_base64="oRB9eZ9OVOgP04nvgDL8XD5ECog=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYBcuirpwWcE+oAllMr1ph04ezEyEEvINfocf4FY/wZ3o0pW/4bTNQlsPDJx7zr3cuceLOZPKsj6NldW19Y3NwlZxe2d3b988OGzLKBEUWjTikeh6RAJnIbQUUxy6sQASeBw63vh66nceQEgWhfdqEoMbkGHIfEaJ0lLfrDg3wBXpp+2sTCv4Eju+IDSlWVrP8Fle2Vlay/pmyapaM+BlYuekhHI0++a3M4hoEkCoKCdS9mwrVm5KhGKUQ1Z0EgkxoWMyhJ6mIQlAuunspAyfamWA/UjoFyo8U39PpCSQchJ4ujMgaiQXvan4ryf1V0YwWFiv/LqbsjBOFIR0vt1POFYRnoaGB0wAVXyiCaGC6QMwHREdjdLRFnUy9mIOy6Rdq9pW1b47LzWu8owK6BidoDKy0QVqoFvURC1E0SN6Ri/o1Xgy3ox342PeumLkM0foD4yvH2hupXo=</latexit>

c 2 (1, 4) [ (12,1)
<latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit><latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit><latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit><latexit sha1_base64="w1hEdyWifUrdRZT39cqzEdGH4ao=">AAACFnicbVDLSgMxFM3UV62vUTeCm2ARWihlUgq6LLpxWcE+wBlKJs20oZnMkGSEYajf4Qe41U9wJ27d+gX+hmk7C209EDj3nHu5ucePOVPacb6swtr6xuZWcbu0s7u3f2AfHnVVlEhCOyTikez7WFHOBO1opjntx5Li0Oe050+uZ37vgUrFInGn05h6IR4JFjCCtZEG9glxmaigWrPqkiSuoEbN1IFOqwO77NSdOeAqQTkpgxztgf3tDiOShFRowrFS98iJtZdhqRnhdFpyE0VjTCZ4RO8NFTikysvmF0zhuVGGMIikeULDufp7IsOhUmnom84Q67Fa9mbiv54yXxnT4dJ6HVx6GRNxoqkgi+1BwqGO4CwjOGSSEs1TQzCRzBwAyRhLTLRJsmSSQcs5rJJuo46cOrptlltXeUZFcArOQAUgcAFa4Aa0QQcQ8AiewQt4tZ6sN+vd+li0Fqx85hj8gfX5AzJFnfY=</latexit>

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit>

valid but suboptimal

c 2 (4, 12)
<latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit><latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit><latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit><latexit sha1_base64="gU4+DQj/E7NTEfnrTQhKtCxP9+g=">AAACBnicbVDLSgNBEOyNrxhfUY9eFoMQQcJuCOgx6MVjBPPAZAmzs51kyOzsMjMrhCV3P8CrfoI38epv+AX+hpNkD5pY0FBUddPd5cecKe04X1ZubX1jcyu/XdjZ3ds/KB4etVSUSIpNGvFIdnyikDOBTc00x04skYQ+x7Y/vpn57UeUikXiXk9i9EIyFGzAKNFGeqA9Jsq1C7d63i+WnIozh71K3IyUIEOjX/zuBRFNQhSacqJU13Vi7aVEakY5Tgu9RGFM6JgMsWuoICEqL51fPLXPjBLYg0iaEtqeq78nUhIqNQl90xkSPVLL3kz811PmlBEGS+v14MpLmYgTjYIutg8SbuvInmViB0wi1XxiCKGSmQdsOiKSUG2SK5hk3OUcVkmrWnGdintXK9Wvs4zycAKnUAYXLqEOt9CAJlAQ8Awv8Go9WW/Wu/WxaM1Z2cwx/IH1+QOseJhh</latexit>

�V (c) >
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2
<latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit><latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit><latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit><latexit sha1_base64="G1/Wa9kvLBhgVNBBkUjvUCbi114=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAgtQkmKYFdS1IXLCvYBTSiT6U07dPJgZiKUkG/wO/wAt/oJ7kSXrvwNp20W2npg4Nxz7uXOPV7MmVSW9WmsrK6tb2wWtorbO7t7++bBYVtGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxtdTv/MAQrIovFeTGNyADEPmM0qUlvpmxbkBrkg/bWdlWsGX2PEFoSnN0nqGz/LKztJa1jdLVtWaAS8TOycllKPZN7+dQUSTAEJFOZGyZ1uxclMiFKMcsqKTSIgJHZMh9DQNSQDSTWcnZfhUKwPsR0K/UOGZ+nsiJYGUk8DTnQFRI7noTcV/Pam/MoLBwnrl192UhXGiIKTz7X7CsYrwNDQ8YAKo4hNNCBVMH4DpiOholI62qJOxF3NYJu1a1baq9t15qXGVZ1RAx+gElZGNLlAD3aImaiGKHtEzekGvxpPxZrwbH/PWFSOfOUJ/YHz9AGvUpXw=</latexit>

!
<latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit><latexit sha1_base64="xVvLqEvx66OP6AuB8iYnHv+JBfM=">AAACAnicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnZ3mTMPJaZWSEsufkBXvUTvIlXf8Qv8DecJHvQxIKGoqqb7q4o5cxY3//yVlbX1jc2S1vl7Z3dvf3KwWHLqExTaFLFle5ExABnEpqWWQ6dVAMREYd2NLqZ+u1H0IYpeW/HKYSCDCRLGCXWSa2eEjAg/UrVr/kz4GUSFKSKCjT6le9erGgmQFrKiTHdwE9tmBNtGeUwKfcyAymhIzKArqOSCDBhPrt2gk+dEuNEaVfS4pn6eyInwpixiFynIHZoFr2p+K9n3ClDiBfW2+QqzJlMMwuSzrcnGcdW4WkeOGYaqOVjRwjVzD2A6ZBoQq1LreySCRZzWCat81rg14K7i2r9usiohI7RCTpDAbpEdXSLGqiJKHpAz+gFvXpP3pv37n3MW1e8YuYI/YH3+QOhlpf0</latexit> invalid

At             and             ,              is the optimal bound!c = 4
<latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit>

c = 12
<latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit>

c

8
+

1

2
<latexit sha1_base64="aIP+8SKZRje9yo2cxYPCUL+nPH4=">AAACFXicbZDLSsNAFIZP6q3WW9SFCzeDRRCEkhTBLotuXFawF2hDmUwm7dDJJMxMhBLyHD6AW30Ed+LWtU/gazhts9DWHwY+/nMOZ87vJ5wp7ThfVmltfWNzq7xd2dnd2z+wD486Kk4loW0S81j2fKwoZ4K2NdOc9hJJceRz2vUnt7N695FKxWLxoKcJ9SI8EixkBGtjDe2TQSgxyUieNfLLBbt5Vs+HdtWpOXOhVXALqEKh1tD+HgQxSSMqNOFYqb7rJNrLsNSMcJpXBqmiCSYTPKJ9gwJHVHnZ/IAcnRsnQGEszRMazd3fExmOlJpGvumMsB6r5drM/LemzFfGNFhar8OGlzGRpJoKstgephzpGM0iQgGTlGg+NYCJZOYARMbYRKNNkBWTjLucwyp06jXXqbn3V9XmTZFRGU7hDC7AhWtowh20oA0EcniGF3i1nqw36936WLSWrGLmGP7I+vwBdCSfYw==</latexit><latexit sha1_base64="aIP+8SKZRje9yo2cxYPCUL+nPH4=">AAACFXicbZDLSsNAFIZP6q3WW9SFCzeDRRCEkhTBLotuXFawF2hDmUwm7dDJJMxMhBLyHD6AW30Ed+LWtU/gazhts9DWHwY+/nMOZ87vJ5wp7ThfVmltfWNzq7xd2dnd2z+wD486Kk4loW0S81j2fKwoZ4K2NdOc9hJJceRz2vUnt7N695FKxWLxoKcJ9SI8EixkBGtjDe2TQSgxyUieNfLLBbt5Vs+HdtWpOXOhVXALqEKh1tD+HgQxSSMqNOFYqb7rJNrLsNSMcJpXBqmiCSYTPKJ9gwJHVHnZ/IAcnRsnQGEszRMazd3fExmOlJpGvumMsB6r5drM/LemzFfGNFhar8OGlzGRpJoKstgephzpGM0iQgGTlGg+NYCJZOYARMbYRKNNkBWTjLucwyp06jXXqbn3V9XmTZFRGU7hDC7AhWtowh20oA0EcniGF3i1nqw36936WLSWrGLmGP7I+vwBdCSfYw==</latexit><latexit sha1_base64="aIP+8SKZRje9yo2cxYPCUL+nPH4=">AAACFXicbZDLSsNAFIZP6q3WW9SFCzeDRRCEkhTBLotuXFawF2hDmUwm7dDJJMxMhBLyHD6AW30Ed+LWtU/gazhts9DWHwY+/nMOZ87vJ5wp7ThfVmltfWNzq7xd2dnd2z+wD486Kk4loW0S81j2fKwoZ4K2NdOc9hJJceRz2vUnt7N695FKxWLxoKcJ9SI8EixkBGtjDe2TQSgxyUieNfLLBbt5Vs+HdtWpOXOhVXALqEKh1tD+HgQxSSMqNOFYqb7rJNrLsNSMcJpXBqmiCSYTPKJ9gwJHVHnZ/IAcnRsnQGEszRMazd3fExmOlJpGvumMsB6r5drM/LemzFfGNFhar8OGlzGRpJoKstgephzpGM0iQgGTlGg+NYCJZOYARMbYRKNNkBWTjLucwyp06jXXqbn3V9XmTZFRGU7hDC7AhWtowh20oA0EcniGF3i1nqw36936WLSWrGLmGP7I+vwBdCSfYw==</latexit><latexit sha1_base64="aIP+8SKZRje9yo2cxYPCUL+nPH4=">AAACFXicbZDLSsNAFIZP6q3WW9SFCzeDRRCEkhTBLotuXFawF2hDmUwm7dDJJMxMhBLyHD6AW30Ed+LWtU/gazhts9DWHwY+/nMOZ87vJ5wp7ThfVmltfWNzq7xd2dnd2z+wD486Kk4loW0S81j2fKwoZ4K2NdOc9hJJceRz2vUnt7N695FKxWLxoKcJ9SI8EixkBGtjDe2TQSgxyUieNfLLBbt5Vs+HdtWpOXOhVXALqEKh1tD+HgQxSSMqNOFYqb7rJNrLsNSMcJpXBqmiCSYTPKJ9gwJHVHnZ/IAcnRsnQGEszRMazd3fExmOlJpGvumMsB6r5drM/LemzFfGNFhar8OGlzGRpJoKstgephzpGM0iQgGTlGg+NYCJZOYARMbYRKNNkBWTjLucwyp06jXXqbn3V9XmTZFRGU7hDC7AhWtowh20oA0EcniGF3i1nqw36936WLSWrGLmGP7I+vwBdCSfYw==</latexit>

�V (4) = 1
<latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit><latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit><latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit><latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit>

� = 1, 2, 3, . . .
<latexit sha1_base64="vtLL9gne9T9v1s7cmR7acE5ggOI=">AAACE3icbVBLSgNBEO2Jvxh/UXHlpjEILkKYiYJuhKAuXEYwMZAZQk9PJWnS86G7RghDjuEB3OoR3IlbD+AJvIadz0ITHxQ83quiqp6fSKHRtr+s3NLyyupafr2wsbm1vVPc3WvqOFUcGjyWsWr5TIMUETRQoIRWooCFvoQHf3A99h8eQWkRR/c4TMALWS8SXcEZGqlTPHBvQCKjl9QpV8unZVcGMepOsWRX7AnoInFmpERmqHeK324Q8zSECLlkWrcdO0EvYwoFlzAquKmGhPEB60Hb0IiFoL1scv6IHhsloN1YmYqQTtTfExkLtR6GvukMGfb1vDcW//W0OaUPwdx67F54mYiSFCHi0+3dVFKM6TggGggFHOXQEMaVMA9Q3meKcTQxFkwyznwOi6RZrTh2xbk7K9WuZhnlySE5IifEIeekRm5JnTQIJxl5Ji/k1Xqy3qx362PamrNmM/vkD6zPH9qmnLU=</latexit><latexit sha1_base64="vtLL9gne9T9v1s7cmR7acE5ggOI=">AAACE3icbVBLSgNBEO2Jvxh/UXHlpjEILkKYiYJuhKAuXEYwMZAZQk9PJWnS86G7RghDjuEB3OoR3IlbD+AJvIadz0ITHxQ83quiqp6fSKHRtr+s3NLyyupafr2wsbm1vVPc3WvqOFUcGjyWsWr5TIMUETRQoIRWooCFvoQHf3A99h8eQWkRR/c4TMALWS8SXcEZGqlTPHBvQCKjl9QpV8unZVcGMepOsWRX7AnoInFmpERmqHeK324Q8zSECLlkWrcdO0EvYwoFlzAquKmGhPEB60Hb0IiFoL1scv6IHhsloN1YmYqQTtTfExkLtR6GvukMGfb1vDcW//W0OaUPwdx67F54mYiSFCHi0+3dVFKM6TggGggFHOXQEMaVMA9Q3meKcTQxFkwyznwOi6RZrTh2xbk7K9WuZhnlySE5IifEIeekRm5JnTQIJxl5Ji/k1Xqy3qx362PamrNmM/vkD6zPH9qmnLU=</latexit><latexit sha1_base64="vtLL9gne9T9v1s7cmR7acE5ggOI=">AAACE3icbVBLSgNBEO2Jvxh/UXHlpjEILkKYiYJuhKAuXEYwMZAZQk9PJWnS86G7RghDjuEB3OoR3IlbD+AJvIadz0ITHxQ83quiqp6fSKHRtr+s3NLyyupafr2wsbm1vVPc3WvqOFUcGjyWsWr5TIMUETRQoIRWooCFvoQHf3A99h8eQWkRR/c4TMALWS8SXcEZGqlTPHBvQCKjl9QpV8unZVcGMepOsWRX7AnoInFmpERmqHeK324Q8zSECLlkWrcdO0EvYwoFlzAquKmGhPEB60Hb0IiFoL1scv6IHhsloN1YmYqQTtTfExkLtR6GvukMGfb1vDcW//W0OaUPwdx67F54mYiSFCHi0+3dVFKM6TggGggFHOXQEMaVMA9Q3meKcTQxFkwyznwOi6RZrTh2xbk7K9WuZhnlySE5IifEIeekRm5JnTQIJxl5Ji/k1Xqy3qx362PamrNmM/vkD6zPH9qmnLU=</latexit><latexit sha1_base64="vtLL9gne9T9v1s7cmR7acE5ggOI=">AAACE3icbVBLSgNBEO2Jvxh/UXHlpjEILkKYiYJuhKAuXEYwMZAZQk9PJWnS86G7RghDjuEB3OoR3IlbD+AJvIadz0ITHxQ83quiqp6fSKHRtr+s3NLyyupafr2wsbm1vVPc3WvqOFUcGjyWsWr5TIMUETRQoIRWooCFvoQHf3A99h8eQWkRR/c4TMALWS8SXcEZGqlTPHBvQCKjl9QpV8unZVcGMepOsWRX7AnoInFmpERmqHeK324Q8zSECLlkWrcdO0EvYwoFlzAquKmGhPEB60Hb0IiFoL1scv6IHhsloN1YmYqQTtTfExkLtR6GvukMGfb1vDcW//W0OaUPwdx67F54mYiSFCHi0+3dVFKM6TggGggFHOXQEMaVMA9Q3meKcTQxFkwyznwOi6RZrTh2xbk7K9WuZhnlySE5IifEIeekRm5JnTQIJxl5Ji/k1Xqy3qx362PamrNmM/vkD6zPH9qmnLU=</latexit>

Z4(⌧) =
E4(⌧)

⌘(⌧)8
<latexit sha1_base64="SQJeOoOd4uSBSeJVL/IOiDKPaJ8=">AAACKHicbZBLSgNBEIZ7fBtfoy7dNAYhuggzEtCNIIrgUsGomBlDT6cmadLzoLtGCEPu4Dk8gFs9gjtx68Zr2ElG0MQfGn7+qqK6viCVQqPjfFhT0zOzc/MLi6Wl5ZXVNXt941onmeJQ54lM1G3ANEgRQx0FSrhNFbAokHATdE8H9ZsHUFok8RX2UvAj1o5FKDhDEzXtvbtmreIhy3bpEfVCxXh+9pP0cw+Qjfz9Yb9pl52qMxSdNG5hyqTQRdP+8loJzyKIkUumdcN1UvRzplBwCf2Sl2lIGe+yNjSMjVkE2s+HN/XpjklaNEyUeTHSYfp7ImeR1r0oMJ0Rw44erw3Cf2vafKUDrbH1GB76uYjTDCHmo+1hJikmdECNtoQCjrJnDONKmAMo7zBDCw3bkiHjjnOYNNf7Vdepupe18vFJwWiBbJFtUiEuOSDH5JxckDrh5JE8kxfyaj1Zb9a79TFqnbKKmU3yR9bnN1WvpWM=</latexit><latexit sha1_base64="SQJeOoOd4uSBSeJVL/IOiDKPaJ8=">AAACKHicbZBLSgNBEIZ7fBtfoy7dNAYhuggzEtCNIIrgUsGomBlDT6cmadLzoLtGCEPu4Dk8gFs9gjtx68Zr2ElG0MQfGn7+qqK6viCVQqPjfFhT0zOzc/MLi6Wl5ZXVNXt941onmeJQ54lM1G3ANEgRQx0FSrhNFbAokHATdE8H9ZsHUFok8RX2UvAj1o5FKDhDEzXtvbtmreIhy3bpEfVCxXh+9pP0cw+Qjfz9Yb9pl52qMxSdNG5hyqTQRdP+8loJzyKIkUumdcN1UvRzplBwCf2Sl2lIGe+yNjSMjVkE2s+HN/XpjklaNEyUeTHSYfp7ImeR1r0oMJ0Rw44erw3Cf2vafKUDrbH1GB76uYjTDCHmo+1hJikmdECNtoQCjrJnDONKmAMo7zBDCw3bkiHjjnOYNNf7Vdepupe18vFJwWiBbJFtUiEuOSDH5JxckDrh5JE8kxfyaj1Zb9a79TFqnbKKmU3yR9bnN1WvpWM=</latexit><latexit sha1_base64="SQJeOoOd4uSBSeJVL/IOiDKPaJ8=">AAACKHicbZBLSgNBEIZ7fBtfoy7dNAYhuggzEtCNIIrgUsGomBlDT6cmadLzoLtGCEPu4Dk8gFs9gjtx68Zr2ElG0MQfGn7+qqK6viCVQqPjfFhT0zOzc/MLi6Wl5ZXVNXt941onmeJQ54lM1G3ANEgRQx0FSrhNFbAokHATdE8H9ZsHUFok8RX2UvAj1o5FKDhDEzXtvbtmreIhy3bpEfVCxXh+9pP0cw+Qjfz9Yb9pl52qMxSdNG5hyqTQRdP+8loJzyKIkUumdcN1UvRzplBwCf2Sl2lIGe+yNjSMjVkE2s+HN/XpjklaNEyUeTHSYfp7ImeR1r0oMJ0Rw44erw3Cf2vafKUDrbH1GB76uYjTDCHmo+1hJikmdECNtoQCjrJnDONKmAMo7zBDCw3bkiHjjnOYNNf7Vdepupe18vFJwWiBbJFtUiEuOSDH5JxckDrh5JE8kxfyaj1Zb9a79TFqnbKKmU3yR9bnN1WvpWM=</latexit><latexit sha1_base64="SQJeOoOd4uSBSeJVL/IOiDKPaJ8=">AAACKHicbZBLSgNBEIZ7fBtfoy7dNAYhuggzEtCNIIrgUsGomBlDT6cmadLzoLtGCEPu4Dk8gFs9gjtx68Zr2ElG0MQfGn7+qqK6viCVQqPjfFhT0zOzc/MLi6Wl5ZXVNXt941onmeJQ54lM1G3ANEgRQx0FSrhNFbAokHATdE8H9ZsHUFok8RX2UvAj1o5FKDhDEzXtvbtmreIhy3bpEfVCxXh+9pP0cw+Qjfz9Yb9pl52qMxSdNG5hyqTQRdP+8loJzyKIkUumdcN1UvRzplBwCf2Sl2lIGe+yNjSMjVkE2s+HN/XpjklaNEyUeTHSYfp7ImeR1r0oMJ0Rw44erw3Cf2vafKUDrbH1GB76uYjTDCHmo+1hJikmdECNtoQCjrJnDONKmAMo7zBDCw3bkiHjjnOYNNf7Vdepupe18vFJwWiBbJFtUiEuOSDH5JxckDrh5JE8kxfyaj1Zb9a79TFqnbKKmU3yR9bnN1WvpWM=</latexit>

spectrum 8 free fermions with 
a GSO projection

�V (12) = 2
<latexit sha1_base64="g2SwCjYkV5l+LZDVjR3onxu8kSg=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0Wom5IUQTdCURcuK9gHtCFMJrft0MkkzEwKJfQf/AC3+gnuxK2/4Bf4G07bLLT1wIXDOfdy7z1BwpnSjvNlFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g9HtzG+PQSoWi0c9ScCLyECwPqNEG8m37d4dcE38VsWtneNrXPPtslN15sCrxM1JGeVo+PZ3L4xpGoHQlBOluq6TaC8jUjPKYVrqpQoSQkdkAF1DBYlAedn88ik+M0qI+7E0JTSeq78nMhIpNYkC0xkRPVTL3kz811PmlCGES+t1/8rLmEhSDYIutvdTjnWMZ9ngkEmgmk8MIVQy8wCmQyIJ1SbBkknGXc5hlbRqVdepug8X5fpNnlERnaBTVEEuukR1dI8aqIkoGqNn9IJerSfrzXq3PhatBSufOUZ/YH3+ANZ5moI=</latexit><latexit sha1_base64="g2SwCjYkV5l+LZDVjR3onxu8kSg=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0Wom5IUQTdCURcuK9gHtCFMJrft0MkkzEwKJfQf/AC3+gnuxK2/4Bf4G07bLLT1wIXDOfdy7z1BwpnSjvNlFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g9HtzG+PQSoWi0c9ScCLyECwPqNEG8m37d4dcE38VsWtneNrXPPtslN15sCrxM1JGeVo+PZ3L4xpGoHQlBOluq6TaC8jUjPKYVrqpQoSQkdkAF1DBYlAedn88ik+M0qI+7E0JTSeq78nMhIpNYkC0xkRPVTL3kz811PmlCGES+t1/8rLmEhSDYIutvdTjnWMZ9ngkEmgmk8MIVQy8wCmQyIJ1SbBkknGXc5hlbRqVdepug8X5fpNnlERnaBTVEEuukR1dI8aqIkoGqNn9IJerSfrzXq3PhatBSufOUZ/YH3+ANZ5moI=</latexit><latexit sha1_base64="g2SwCjYkV5l+LZDVjR3onxu8kSg=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0Wom5IUQTdCURcuK9gHtCFMJrft0MkkzEwKJfQf/AC3+gnuxK2/4Bf4G07bLLT1wIXDOfdy7z1BwpnSjvNlFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g9HtzG+PQSoWi0c9ScCLyECwPqNEG8m37d4dcE38VsWtneNrXPPtslN15sCrxM1JGeVo+PZ3L4xpGoHQlBOluq6TaC8jUjPKYVrqpQoSQkdkAF1DBYlAedn88ik+M0qI+7E0JTSeq78nMhIpNYkC0xkRPVTL3kz811PmlCGES+t1/8rLmEhSDYIutvdTjnWMZ9ngkEmgmk8MIVQy8wCmQyIJ1SbBkknGXc5hlbRqVdepug8X5fpNnlERnaBTVEEuukR1dI8aqIkoGqNn9IJerSfrzXq3PhatBSufOUZ/YH3+ANZ5moI=</latexit><latexit sha1_base64="g2SwCjYkV5l+LZDVjR3onxu8kSg=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0Wom5IUQTdCURcuK9gHtCFMJrft0MkkzEwKJfQf/AC3+gnuxK2/4Bf4G07bLLT1wIXDOfdy7z1BwpnSjvNlFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g9HtzG+PQSoWi0c9ScCLyECwPqNEG8m37d4dcE38VsWtneNrXPPtslN15sCrxM1JGeVo+PZ3L4xpGoHQlBOluq6TaC8jUjPKYVrqpQoSQkdkAF1DBYlAedn88ik+M0qI+7E0JTSeq78nMhIpNYkC0xkRPVTL3kz811PmlCGES+t1/8rLmEhSDYIutvdTjnWMZ9ngkEmgmk8MIVQy8wCmQyIJ1SbBkknGXc5hlbRqVdepug8X5fpNnlERnaBTVEEuukR1dI8aqIkoGqNn9IJerSfrzXq3PhatBSufOUZ/YH3+ANZ5moI=</latexit>

� = 2, 3, 4, . . .
<latexit sha1_base64="r0h+Y8PT0wJ9PAcJmKuFLtlCucU=">AAACE3icbVBLSgNBEO2Jvxh/o+LKTWMQXIQwEwO6EYK6cBnBfCAJoaenkjTp+dBdI4Qhx/AAbvUI7sStB/AEXsPOZ6GJDwoe71VRVc+LpdDoOF9WZmV1bX0ju5nb2t7Z3bP3D+o6ShSHGo9kpJoe0yBFCDUUKKEZK2CBJ6HhDW8mfuMRlBZR+ICjGDoB64eiJzhDI3Xto/YtSGT0ipYK54VyoS39CHXXzjtFZwq6TNw5yZM5ql37u+1HPAkgRC6Z1i3XibGTMoWCSxjn2omGmPEh60PL0JAFoDvp9PwxPTWKT3uRMhUinaq/J1IWaD0KPNMZMBzoRW8i/utpc8oA/IX12LvspCKME4SQz7b3EkkxopOAqC8UcJQjQxhXwjxA+YApxtHEmDPJuIs5LJN6qeg6Rfe+nK9czzPKkmNyQs6ISy5IhdyRKqkRTlLyTF7Iq/VkvVnv1sesNWPNZw7JH1ifP9+MnLg=</latexit><latexit sha1_base64="r0h+Y8PT0wJ9PAcJmKuFLtlCucU=">AAACE3icbVBLSgNBEO2Jvxh/o+LKTWMQXIQwEwO6EYK6cBnBfCAJoaenkjTp+dBdI4Qhx/AAbvUI7sStB/AEXsPOZ6GJDwoe71VRVc+LpdDoOF9WZmV1bX0ju5nb2t7Z3bP3D+o6ShSHGo9kpJoe0yBFCDUUKKEZK2CBJ6HhDW8mfuMRlBZR+ICjGDoB64eiJzhDI3Xto/YtSGT0ipYK54VyoS39CHXXzjtFZwq6TNw5yZM5ql37u+1HPAkgRC6Z1i3XibGTMoWCSxjn2omGmPEh60PL0JAFoDvp9PwxPTWKT3uRMhUinaq/J1IWaD0KPNMZMBzoRW8i/utpc8oA/IX12LvspCKME4SQz7b3EkkxopOAqC8UcJQjQxhXwjxA+YApxtHEmDPJuIs5LJN6qeg6Rfe+nK9czzPKkmNyQs6ISy5IhdyRKqkRTlLyTF7Iq/VkvVnv1sesNWPNZw7JH1ifP9+MnLg=</latexit><latexit sha1_base64="r0h+Y8PT0wJ9PAcJmKuFLtlCucU=">AAACE3icbVBLSgNBEO2Jvxh/o+LKTWMQXIQwEwO6EYK6cBnBfCAJoaenkjTp+dBdI4Qhx/AAbvUI7sStB/AEXsPOZ6GJDwoe71VRVc+LpdDoOF9WZmV1bX0ju5nb2t7Z3bP3D+o6ShSHGo9kpJoe0yBFCDUUKKEZK2CBJ6HhDW8mfuMRlBZR+ICjGDoB64eiJzhDI3Xto/YtSGT0ipYK54VyoS39CHXXzjtFZwq6TNw5yZM5ql37u+1HPAkgRC6Z1i3XibGTMoWCSxjn2omGmPEh60PL0JAFoDvp9PwxPTWKT3uRMhUinaq/J1IWaD0KPNMZMBzoRW8i/utpc8oA/IX12LvspCKME4SQz7b3EkkxopOAqC8UcJQjQxhXwjxA+YApxtHEmDPJuIs5LJN6qeg6Rfe+nK9czzPKkmNyQs6ISy5IhdyRKqkRTlLyTF7Iq/VkvVnv1sesNWPNZw7JH1ifP9+MnLg=</latexit><latexit sha1_base64="r0h+Y8PT0wJ9PAcJmKuFLtlCucU=">AAACE3icbVBLSgNBEO2Jvxh/o+LKTWMQXIQwEwO6EYK6cBnBfCAJoaenkjTp+dBdI4Qhx/AAbvUI7sStB/AEXsPOZ6GJDwoe71VRVc+LpdDoOF9WZmV1bX0ju5nb2t7Z3bP3D+o6ShSHGo9kpJoe0yBFCDUUKKEZK2CBJ6HhDW8mfuMRlBZR+ICjGDoB64eiJzhDI3Xto/YtSGT0ipYK54VyoS39CHXXzjtFZwq6TNw5yZM5ql37u+1HPAkgRC6Z1i3XibGTMoWCSxjn2omGmPEh60PL0JAFoDvp9PwxPTWKT3uRMhUinaq/J1IWaD0KPNMZMBzoRW8i/utpc8oA/IX12LvspCKME4SQz7b3EkkxopOAqC8UcJQjQxhXwjxA+YApxtHEmDPJuIs5LJN6qeg6Rfe+nK9czzPKkmNyQs6ISy5IhdyRKqkRTlLyTF7Iq/VkvVnv1sesNWPNZw7JH1ifP9+MnLg=</latexit>

Z12(⌧) = j(⌧)� 744
<latexit sha1_base64="U9xl72sRbZ8kg5sbNjgbKaLzbzg=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b6uFusXWUZ5dICOUAnZqIbq6Ao1UBNR9ICe0DN6MR6NV+PNeP9pzRnZzD76I+PjG//Rnrs=</latexit><latexit sha1_base64="U9xl72sRbZ8kg5sbNjgbKaLzbzg=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b6uFusXWUZ5dICOUAnZqIbq6Ao1UBNR9ICe0DN6MR6NV+PNeP9pzRnZzD76I+PjG//Rnrs=</latexit><latexit sha1_base64="U9xl72sRbZ8kg5sbNjgbKaLzbzg=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b6uFusXWUZ5dICOUAnZqIbq6Ao1UBNR9ICe0DN6MR6NV+PNeP9pzRnZzD76I+PjG//Rnrs=</latexit><latexit sha1_base64="SNxKziySuUv3uDJlZuab7g+cVU0=">AAAB7nicbZDNSsNAFIVv6l+NVevazWARXJXEjS4FNy4r2FZoQ5lMbtqhk0mYuRFK6Au49RHciS/kE/gaTn8W2npg4HDODPfOFxdKWgqCL6+2s7u3f1A/9I8a/vHJabPRs3lpBHZFrnLzHHOLSmrskiSFz4VBnsUK+/H0ftH3X9BYmesnmhUYZXysZSoFJxd1Rs1W0A6WYtsmXJsWrDVqfg+TXJQZahKKWzsIg4KiihuSQuHcH5YWCy6mfIwDZzXP0EbVcs05u3RJwtLcuKOJLdPfLyqeWTvLYncz4zSxm90i/LezbpUJJhvjKb2NKqmLklCL1fS0VIxytgDBEmlQkJo5w4WR7gNMTLjhghwu34EJNzFsm951Owza4WMAdTiHC7iCEG7gDh6gA10QkMArvHlz7937WAGseWuSZ/BH3ucPns+S/A==</latexit><latexit sha1_base64="fuopNyXN/1/B/b+LQlfx7hX4mO4=">AAACEHicbZDLSgMxGIX/qbdaq45uRQgWoS4sM6VQN4LgxmUFe8F2GDKZTBubuZBkhDJ05XP4AG71EdyJL+AT+Bqm7Sy09UDg45yEP//xEs6ksqwvo7C2vrG5Vdwu7ZR39/bNg3JHxqkgtE1iHouehyXlLKJtxRSnvURQHHqcdr3x9SzvPlIhWRzdqUlCnRAPIxYwgpW2XPP43s3s+rQ6UDg9Q5cIPeR4jpqNhmtWrJo1F1oFO4cK5Gq55vfAj0ka0kgRjqXs21ainAwLxQin09IglTTBZIyHtK8xwiGVTjZfY4pOteOjIBb6RArN3d8vMhxKOQk9fTPEaiSXs5n5byb1V0bUXxqvggsnY1GSKhqRxfQg5UjFaFYU8pmgRPGJBkwE0wsgMsICE6XrLOlm7OUeVqFTr9lWzb61oAhHcAJVsKEJV3ADLWgDgSd4gVd4M56Nd+Nj0WHByMs8hD8yPn8ALiydNQ==</latexit><latexit sha1_base64="fuopNyXN/1/B/b+LQlfx7hX4mO4=">AAACEHicbZDLSgMxGIX/qbdaq45uRQgWoS4sM6VQN4LgxmUFe8F2GDKZTBubuZBkhDJ05XP4AG71EdyJL+AT+Bqm7Sy09UDg45yEP//xEs6ksqwvo7C2vrG5Vdwu7ZR39/bNg3JHxqkgtE1iHouehyXlLKJtxRSnvURQHHqcdr3x9SzvPlIhWRzdqUlCnRAPIxYwgpW2XPP43s3s+rQ6UDg9Q5cIPeR4jpqNhmtWrJo1F1oFO4cK5Gq55vfAj0ka0kgRjqXs21ainAwLxQin09IglTTBZIyHtK8xwiGVTjZfY4pOteOjIBb6RArN3d8vMhxKOQk9fTPEaiSXs5n5byb1V0bUXxqvggsnY1GSKhqRxfQg5UjFaFYU8pmgRPGJBkwE0wsgMsICE6XrLOlm7OUeVqFTr9lWzb61oAhHcAJVsKEJV3ADLWgDgSd4gVd4M56Nd+Nj0WHByMs8hD8yPn8ALiydNQ==</latexit><latexit sha1_base64="ef2YGcWxvu8+0eQ7SqdBrAls0EM=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b62ivWLLKM8OkBHqIRsVEN1dIUaqIkoekBP6Bm9GI/Gq/FmvP+05oxsZh/9kfHxDf6Rnrc=</latexit><latexit sha1_base64="U9xl72sRbZ8kg5sbNjgbKaLzbzg=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b6uFusXWUZ5dICOUAnZqIbq6Ao1UBNR9ICe0DN6MR6NV+PNeP9pzRnZzD76I+PjG//Rnrs=</latexit><latexit sha1_base64="U9xl72sRbZ8kg5sbNjgbKaLzbzg=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b6uFusXWUZ5dICOUAnZqIbq6Ao1UBNR9ICe0DN6MR6NV+PNeP9pzRnZzD76I+PjG//Rnrs=</latexit><latexit sha1_base64="U9xl72sRbZ8kg5sbNjgbKaLzbzg=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b6uFusXWUZ5dICOUAnZqIbq6Ao1UBNR9ICe0DN6MR6NV+PNeP9pzRnZzD76I+PjG//Rnrs=</latexit><latexit sha1_base64="U9xl72sRbZ8kg5sbNjgbKaLzbzg=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b6uFusXWUZ5dICOUAnZqIbq6Ao1UBNR9ICe0DN6MR6NV+PNeP9pzRnZzD76I+PjG//Rnrs=</latexit><latexit sha1_base64="U9xl72sRbZ8kg5sbNjgbKaLzbzg=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b6uFusXWUZ5dICOUAnZqIbq6Ao1UBNR9ICe0DN6MR6NV+PNeP9pzRnZzD76I+PjG//Rnrs=</latexit><latexit sha1_base64="U9xl72sRbZ8kg5sbNjgbKaLzbzg=">AAACG3icbZDLSsNAFIYn9VbrLepShMEi1IUlKYW6EYpuXFawF2xDmExO27GTCzMToYSufA4fwK0+gjtx68In8DWc1iy09YeBj/+cw5nzezFnUlnWp5FbWl5ZXcuvFzY2t7Z3zN29lowSQaFJIx6JjkckcBZCUzHFoRMLIIHHoe2NLqf19j0IyaLwRo1jcAIyCFmfUaK05ZqHt25qVyalniLJCT7H+C7DU1yrVl2zaJWtmfAi2BkUUaaGa371/IgmAYSKciJl17Zi5aREKEY5TAq9REJM6IgMoKsxJAFIJ52dMcHH2vFxPxL6hQrP3N8TKQmkHAee7gyIGsr52tT8tyb1V4bgz61X/TMnZWGcKAjpz/Z+wrGK8DQo7DMBVPGxBkIF0wdgOiSCUKXjLOhk7PkcFqFVKdtW2b6uFusXWUZ5dICOUAnZqIbq6Ao1UBNR9ICe0DN6MR6NV+PNeP9pzRnZzD76I+PjG//Rnrs=</latexit>

spectrum chiral half of the 
monster CFT

These two cases will map to the solution of the sphere packing 
problem in           and             .d = 8

<latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit><latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit><latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit><latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit>

d = 24
<latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit><latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit><latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit><latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit>

[Hartman, DM, Rastelli ’19]



Road Map

1. Virasoro Modular Bootstrap
• AdS3/CFT2 and the modular bootstrap 
• Analytic functionals review 
• Proof of the main theorem

2. Sphere Packing Problem
• Sphere packing review 
• Bounds from linear programming 
• The solution in 8 and 24 dimensions 

from the analytic bootstrap



Sphere Packing Problem
Statement: Find the densest arrangement of identical non-overlapping spheres in     . Rd

<latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit>



Sphere Packing Problem
Statement: Find the densest arrangement of identical non-overlapping spheres in     . Rd

<latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit>

Deep problem, connections to number theory, cryptography, etc.



Sphere Packing Problem
Statement: Find the densest arrangement of identical non-overlapping spheres in     . Rd

<latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit>

Deep problem, connections to number theory, cryptography, etc.

d = 1
<latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit>

trivial



Sphere Packing Problem
Statement: Find the densest arrangement of identical non-overlapping spheres in     . Rd

<latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit>

Deep problem, connections to number theory, cryptography, etc.

d = 1
<latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit>

trivial

d = 2
<latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit>

the honeycomb lattice [Toth ’40]



Sphere Packing Problem
Statement: Find the densest arrangement of identical non-overlapping spheres in     . Rd

<latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit>

Deep problem, connections to number theory, cryptography, etc.

d = 1
<latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit>

trivial

d = 2
<latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit>

the honeycomb lattice [Toth ’40]

d = 3
<latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit><latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit><latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit><latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit>

Kepler’s conjecture: FCC lattice. Proved by                 . 
Computer-assisted proof took 11 years to verify.

[Hales ’98]



Sphere Packing Problem
Statement: Find the densest arrangement of identical non-overlapping spheres in     . Rd

<latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit>

Deep problem, connections to number theory, cryptography, etc.

d = 1
<latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit>

trivial

d = 2
<latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit>

the honeycomb lattice [Toth ’40]

d � 4
<latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit><latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit><latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit><latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit>

open, with the exception of:

d = 3
<latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit><latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit><latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit><latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit>

Kepler’s conjecture: FCC lattice. Proved by                 . 
Computer-assisted proof took 11 years to verify.

[Hales ’98]



Sphere Packing Problem
Statement: Find the densest arrangement of identical non-overlapping spheres in     . Rd

<latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit>

Deep problem, connections to number theory, cryptography, etc.

d = 1
<latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit>

trivial

d = 2
<latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit>

the honeycomb lattice [Toth ’40]

d � 4
<latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit><latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit><latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit><latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit>

open, with the exception of:

d = 8
<latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit><latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit><latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit><latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit>

E8
<latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit>

lattice is optimal
[Viazovska ’16]

d = 3
<latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit><latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit><latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit><latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit>

Kepler’s conjecture: FCC lattice. Proved by                 . 
Computer-assisted proof took 11 years to verify.

[Hales ’98]



Sphere Packing Problem
Statement: Find the densest arrangement of identical non-overlapping spheres in     . Rd

<latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit>

Deep problem, connections to number theory, cryptography, etc.

d = 1
<latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit>

trivial

d = 2
<latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit>

the honeycomb lattice [Toth ’40]

d � 4
<latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit><latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit><latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit><latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit>

open, with the exception of:

d = 8
<latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit><latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit><latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit><latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit>

E8
<latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit>

lattice is optimal
[Viazovska ’16]

d = 24
<latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit><latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit><latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit><latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit>

Leech lattice is optimal
[Cohn, Kumar, Miller, Radchenko, Viazovska ’16]

d = 3
<latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit><latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit><latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit><latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit>

Kepler’s conjecture: FCC lattice. Proved by                 . 
Computer-assisted proof took 11 years to verify.

[Hales ’98]



Sphere Packing Problem
Statement: Find the densest arrangement of identical non-overlapping spheres in     . Rd

<latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit>

Deep problem, connections to number theory, cryptography, etc.

d = 1
<latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit>

trivial

d = 2
<latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit>

the honeycomb lattice [Toth ’40]

d � 4
<latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit><latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit><latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit><latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit>

open, with the exception of:

d = 8
<latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit><latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit><latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit><latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit>

E8
<latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit>

lattice is optimal
[Viazovska ’16]

d = 24
<latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit><latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit><latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit><latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit>

Leech lattice is optimal
[Cohn, Kumar, Miller, Radchenko, Viazovska ’16]

d = 3
<latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit><latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit><latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit><latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit>

Kepler’s conjecture: FCC lattice. Proved by                 . 
Computer-assisted proof took 11 years to verify.

[Hales ’98]

self-dual lattices, spectrum:

|x|2 = 0, 2, 4, 6, . . .
<latexit sha1_base64="9X6CMwb7r8Hh+TxY0w6Bkr1ER0A="></latexit><latexit sha1_base64="9X6CMwb7r8Hh+TxY0w6Bkr1ER0A="></latexit><latexit sha1_base64="9X6CMwb7r8Hh+TxY0w6Bkr1ER0A="></latexit><latexit sha1_base64="9X6CMwb7r8Hh+TxY0w6Bkr1ER0A="></latexit>

|x|2 = 0, 2, 4, 6, . . .
<latexit sha1_base64="dgdvjFuUzLZymJ3w0sCwg3P7+yA="></latexit><latexit sha1_base64="dgdvjFuUzLZymJ3w0sCwg3P7+yA="></latexit><latexit sha1_base64="dgdvjFuUzLZymJ3w0sCwg3P7+yA="></latexit><latexit sha1_base64="dgdvjFuUzLZymJ3w0sCwg3P7+yA="></latexit>



Sphere Packing Problem
Statement: Find the densest arrangement of identical non-overlapping spheres in     . Rd

<latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit>

Deep problem, connections to number theory, cryptography, etc.

d = 1
<latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit><latexit sha1_base64="z+meqWshByp+sobMSLPF3EyxjnM=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFaSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYYNlohEtQOqUXCJDcONwHaqkMaBwFYwvJn6rUdUmifywYxS9GPalzzijBor3YdXXq9ccavuDGSZeDmpQI56r/zdDROWxSgNE1Trjuemxh9TZTgTOCl1M40pZUPax46lksao/fHs1Ak5sUpIokTZkobM1N8TYxprPYoD2xlTM9CL3lT819P2lAGGC+tNdOmPuUwzg5LNt0eZICYh0zBIyBUyI0aWUKa4fYCwAVWUGRtZySbjLeawTJpnVc+tenfnldp1nlERjuAYTsGDC6jBLdShAQz68Awv8Oo8OW/Ou/Mxby04+cwh/IHz+QOplpZD</latexit>

trivial

d = 2
<latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit><latexit sha1_base64="JRoOrJN+AHHZj3QIKyDeG5H/egM=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIevEY0TwgWcLsbCcZMju7zMwKYcnBD/Cqn+BNvPopfoG/4STZgyYWNBRV3XR3BYng2rjul7Oyura+sVnYKm7v7O7tlw4OmzpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91iMqzWP5YMYJ+hEdSN7njBor3YdX1V6p7FbcGcgy8XJShhz1Xum7G8YsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWiUk/VjZkobM1N8TGY20HkeB7YyoGepFbyr+62l7yhDDhfWmf+lnXCapQcnm2/upICYm0zBIyBUyI8aWUKa4fYCwIVWUGRtZ0SbjLeawTJrViudWvLvzcu06z6gAx3ACZ+DBBdTgFurQAAYDeIYXeHWenDfn3fmYt644+cwR/IHz+QOrL5ZE</latexit>

the honeycomb lattice [Toth ’40]

d � 4
<latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit><latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit><latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit><latexit sha1_base64="2u3EY97z0MMFAOYcVYxDJTcpv84=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI9BLx4jmAckS5id7SRDZmfXmVkhLDn6AV71E7yJVz/EL/A3nCR70MSChqKqm+6uIBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPxzcxvP6LSPJb3ZpKgH9Gh5APOqLFSO+wN8YHU+uWKW3XnIKvEy0kFcjT65e9eGLM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/m5U3JmlZAMYmVLGjJXf09kNNJ6EgW2M6JmpJe9mfivp+0pIwyX1pvBlZ9xmaQGJVtsH6SCmJjMAiEhV8iMmFhCmeL2AcJGVFFmbGwlm4y3nMMqaV1UPbfq3dUq9es8oyKcwCmcgweXUIdbaEATGIzhGV7g1Xly3px352PRWnDymWP4A+fzB6iWl+o=</latexit>

open, with the exception of:

d = 8
<latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit><latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit><latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit><latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit>

E8
<latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit>

lattice is optimal
[Viazovska ’16]

d = 24
<latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit><latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit><latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit><latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit>

Leech lattice is optimal
[Cohn, Kumar, Miller, Radchenko, Viazovska ’16]

d = 3
<latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit><latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit><latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit><latexit sha1_base64="CEQjvZdys1N5qAl9w+E+IOkdgj4=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyqoBch6MVjRPOAZAmzs73JkNnZZWZWCCEHP8CrfoI38eqn+AX+hpNkDxotaCiquunuClLBtXHdT6ewtLyyulZcL21sbm3vlHf3mjrJFMMGS0Si2gHVKLjEhuFGYDtVSONAYCsYXk/91gMqzRN5b0Yp+jHtSx5xRo2V7sLL01654lbdGchf4uWkAjnqvfJXN0xYFqM0TFCtO56bGn9MleFM4KTUzTSmlA1pHzuWShqj9sezUyfkyCohiRJlSxoyU39OjGms9SgObGdMzUAvelPxX0/bUwYYLqw30YU/5jLNDEo23x5lgpiETMMgIVfIjBhZQpni9gHCBlRRZmxkJZuMt5jDX9I8qXpu1bs9q9Su8oyKcACHcAwenEMNbqAODWDQhyd4hhfn0Xl13pz3eWvByWf24Recj2+syJZF</latexit>

Kepler’s conjecture: FCC lattice. Proved by                 . 
Computer-assisted proof took 11 years to verify.

[Hales ’98]

self-dual lattices, spectrum:

|x|2 = 0, 2, 4, 6, . . .
<latexit sha1_base64="9X6CMwb7r8Hh+TxY0w6Bkr1ER0A="></latexit><latexit sha1_base64="9X6CMwb7r8Hh+TxY0w6Bkr1ER0A="></latexit><latexit sha1_base64="9X6CMwb7r8Hh+TxY0w6Bkr1ER0A="></latexit><latexit sha1_base64="9X6CMwb7r8Hh+TxY0w6Bkr1ER0A="></latexit>

|x|2 = 0, 2, 4, 6, . . .
<latexit sha1_base64="dgdvjFuUzLZymJ3w0sCwg3P7+yA="></latexit><latexit sha1_base64="dgdvjFuUzLZymJ3w0sCwg3P7+yA="></latexit><latexit sha1_base64="dgdvjFuUzLZymJ3w0sCwg3P7+yA="></latexit><latexit sha1_base64="dgdvjFuUzLZymJ3w0sCwg3P7+yA="></latexit>

No requirement to be a lattice in general! Efficient packings in large     highly irregular.d
<latexit sha1_base64="SgWOinFSHm1wk8TxMIidzhDj6MY=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtcFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG67QlcE=</latexit><latexit sha1_base64="SgWOinFSHm1wk8TxMIidzhDj6MY=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtcFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG67QlcE=</latexit><latexit sha1_base64="SgWOinFSHm1wk8TxMIidzhDj6MY=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtcFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG67QlcE=</latexit><latexit sha1_base64="SgWOinFSHm1wk8TxMIidzhDj6MY=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtcFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG67QlcE=</latexit>

[Torquato, Stillinger ’05]



The Sphere Packing Bootstrap [Cohn, Elkies ’01]

Idea: Prove a universal upper bound on the density of any packing in Rd
<latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit>

and show that this bound is saturated by the       and Leech lattice in                .     E8
<latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit>

d = 8, 24
<latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit><latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit><latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit><latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit>

[Hartman, DM, Rastelli ’19]



The Sphere Packing Bootstrap [Cohn, Elkies ’01]

Idea: Prove a universal upper bound on the density of any packing in Rd
<latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit>

and show that this bound is saturated by the       and Leech lattice in                .     E8
<latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit>

d = 8, 24
<latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit><latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit><latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit><latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit>

Argument to derive the bound:
• Define the partition function of a sphere packing: Z(⌧) =

X

(ij)

ei⇡|xi�xj |2⌧

⌘(⌧)d
<latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit><latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit><latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit><latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit>

[Hartman, DM, Rastelli ’19]



The Sphere Packing Bootstrap [Cohn, Elkies ’01]

Idea: Prove a universal upper bound on the density of any packing in Rd
<latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit>

and show that this bound is saturated by the       and Leech lattice in                .     E8
<latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit>

d = 8, 24
<latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit><latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit><latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit><latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit>

Z(⌧)
<latexit sha1_base64="gBqWayICgqFGO8HVrKU8i+E/1DM=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOTJczOTpIhs7PLTK8Qlhz9AK/6Cd7Eqx/iF/gbTpI9aGJBQ1HVTXdXkEhh0HW/nJXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2J1j+OE+xEdKNEXjKKVWg+VLtL0rFcqu1V3BrJMvJyUIUe9V/ruhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx27oScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/esaeMuThwnrsX/mZUEmKXLH59n4qCcZkGggJheYM5dgSyrSwDxA2pJoytLEVbTLeYg7LpHle9dyqd3dRrl3nGRXgGE6gAh5cQg1uoQ4NYDCCZ3iBV+fJeXPenY9564qTzxzBHzifP6eMl+o=</latexit><latexit sha1_base64="gBqWayICgqFGO8HVrKU8i+E/1DM=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOTJczOTpIhs7PLTK8Qlhz9AK/6Cd7Eqx/iF/gbTpI9aGJBQ1HVTXdXkEhh0HW/nJXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2J1j+OE+xEdKNEXjKKVWg+VLtL0rFcqu1V3BrJMvJyUIUe9V/ruhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx27oScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/esaeMuThwnrsX/mZUEmKXLH59n4qCcZkGggJheYM5dgSyrSwDxA2pJoytLEVbTLeYg7LpHle9dyqd3dRrl3nGRXgGE6gAh5cQg1uoQ4NYDCCZ3iBV+fJeXPenY9564qTzxzBHzifP6eMl+o=</latexit><latexit sha1_base64="gBqWayICgqFGO8HVrKU8i+E/1DM=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOTJczOTpIhs7PLTK8Qlhz9AK/6Cd7Eqx/iF/gbTpI9aGJBQ1HVTXdXkEhh0HW/nJXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2J1j+OE+xEdKNEXjKKVWg+VLtL0rFcqu1V3BrJMvJyUIUe9V/ruhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx27oScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/esaeMuThwnrsX/mZUEmKXLH59n4qCcZkGggJheYM5dgSyrSwDxA2pJoytLEVbTLeYg7LpHle9dyqd3dRrl3nGRXgGE6gAh5cQg1uoQ4NYDCCZ3iBV+fJeXPenY9564qTzxzBHzifP6eMl+o=</latexit><latexit sha1_base64="gBqWayICgqFGO8HVrKU8i+E/1DM=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOTJczOTpIhs7PLTK8Qlhz9AK/6Cd7Eqx/iF/gbTpI9aGJBQ1HVTXdXkEhh0HW/nJXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2J1j+OE+xEdKNEXjKKVWg+VLtL0rFcqu1V3BrJMvJyUIUe9V/ruhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx27oScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/esaeMuThwnrsX/mZUEmKXLH59n4qCcZkGggJheYM5dgSyrSwDxA2pJoytLEVbTLeYg7LpHle9dyqd3dRrl3nGRXgGE6gAh5cQg1uoQ4NYDCCZ3iBV+fJeXPenY9564qTzxzBHzifP6eMl+o=</latexit>

⌧ $ �1/⌧
<latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit>

• The Poisson summation formula implies           satisfies a modular      
bootstrap-like identity under                 .

Argument to derive the bound:
• Define the partition function of a sphere packing: Z(⌧) =

X

(ij)

ei⇡|xi�xj |2⌧

⌘(⌧)d
<latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit><latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit><latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit><latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit>

[Hartman, DM, Rastelli ’19]



The Sphere Packing Bootstrap [Cohn, Elkies ’01]

Idea: Prove a universal upper bound on the density of any packing in Rd
<latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit>

and show that this bound is saturated by the       and Leech lattice in                .     E8
<latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit>

d = 8, 24
<latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit><latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit><latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit><latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit>

Z(⌧)
<latexit sha1_base64="gBqWayICgqFGO8HVrKU8i+E/1DM=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOTJczOTpIhs7PLTK8Qlhz9AK/6Cd7Eqx/iF/gbTpI9aGJBQ1HVTXdXkEhh0HW/nJXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2J1j+OE+xEdKNEXjKKVWg+VLtL0rFcqu1V3BrJMvJyUIUe9V/ruhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx27oScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/esaeMuThwnrsX/mZUEmKXLH59n4qCcZkGggJheYM5dgSyrSwDxA2pJoytLEVbTLeYg7LpHle9dyqd3dRrl3nGRXgGE6gAh5cQg1uoQ4NYDCCZ3iBV+fJeXPenY9564qTzxzBHzifP6eMl+o=</latexit><latexit sha1_base64="gBqWayICgqFGO8HVrKU8i+E/1DM=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOTJczOTpIhs7PLTK8Qlhz9AK/6Cd7Eqx/iF/gbTpI9aGJBQ1HVTXdXkEhh0HW/nJXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2J1j+OE+xEdKNEXjKKVWg+VLtL0rFcqu1V3BrJMvJyUIUe9V/ruhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx27oScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/esaeMuThwnrsX/mZUEmKXLH59n4qCcZkGggJheYM5dgSyrSwDxA2pJoytLEVbTLeYg7LpHle9dyqd3dRrl3nGRXgGE6gAh5cQg1uoQ4NYDCCZ3iBV+fJeXPenY9564qTzxzBHzifP6eMl+o=</latexit><latexit sha1_base64="gBqWayICgqFGO8HVrKU8i+E/1DM=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOTJczOTpIhs7PLTK8Qlhz9AK/6Cd7Eqx/iF/gbTpI9aGJBQ1HVTXdXkEhh0HW/nJXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2J1j+OE+xEdKNEXjKKVWg+VLtL0rFcqu1V3BrJMvJyUIUe9V/ruhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx27oScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/esaeMuThwnrsX/mZUEmKXLH59n4qCcZkGggJheYM5dgSyrSwDxA2pJoytLEVbTLeYg7LpHle9dyqd3dRrl3nGRXgGE6gAh5cQg1uoQ4NYDCCZ3iBV+fJeXPenY9564qTzxzBHzifP6eMl+o=</latexit><latexit sha1_base64="gBqWayICgqFGO8HVrKU8i+E/1DM=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOTJczOTpIhs7PLTK8Qlhz9AK/6Cd7Eqx/iF/gbTpI9aGJBQ1HVTXdXkEhh0HW/nJXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2J1j+OE+xEdKNEXjKKVWg+VLtL0rFcqu1V3BrJMvJyUIUe9V/ruhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx27oScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/esaeMuThwnrsX/mZUEmKXLH59n4qCcZkGggJheYM5dgSyrSwDxA2pJoytLEVbTLeYg7LpHle9dyqd3dRrl3nGRXgGE6gAh5cQg1uoQ4NYDCCZ3iBV+fJeXPenY9564qTzxzBHzifP6eMl+o=</latexit>

⌧ $ �1/⌧
<latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit>

• The Poisson summation formula implies           satisfies a modular      
bootstrap-like identity under                 .

Argument to derive the bound:
• Define the partition function of a sphere packing: Z(⌧) =

X

(ij)

ei⇡|xi�xj |2⌧

⌘(⌧)d
<latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit><latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit><latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit><latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit>

• The terms in the sum are characters of            with central charge            .U(1)c
<latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit><latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit><latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit><latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit>

c =
d

2
<latexit sha1_base64="Caq7aWdOyjxmVI8+nj9QpUmCB0I=">AAACGHicbVDLSsNAFJ34rPUVdaebYBFclaQIuhGKblxWsA9oQplMbtqhk0mYmQglBPwOP8CtfoI7cevOL/A3nKZZ2NYLA4dz7r1n7vETRqWy7W9jZXVtfWOzslXd3tnd2zcPDjsyTgWBNolZLHo+lsAoh7aiikEvEYAjn0HXH99O9e4jCElj/qAmCXgRHnIaUoKVpgbmsVvsyAQEeUau3VBgkmnYyPOBWbPrdlHWMnBKUENltQbmjxvEJI2AK8KwlH3HTpSXYaEoYZBX3VRCgskYD6GvIccRSC8r/HPrTDOBFcZCP66sgv07keFIyknk684Iq5Fc1Kbkv5rUXxnp6+btVXjlZZQnqQJOZu5hyiwVW9OUrIAKIIpNNMBEUH2ARUZYZ6N0llWdjLOYwzLoNOqOXXfuL2rNmzKjCjpBp+gcOegSNdEdaqE2IugJvaBX9GY8G+/Gh/E5a10xypkjNFfG1y/kBqFM</latexit><latexit sha1_base64="Caq7aWdOyjxmVI8+nj9QpUmCB0I=">AAACGHicbVDLSsNAFJ34rPUVdaebYBFclaQIuhGKblxWsA9oQplMbtqhk0mYmQglBPwOP8CtfoI7cevOL/A3nKZZ2NYLA4dz7r1n7vETRqWy7W9jZXVtfWOzslXd3tnd2zcPDjsyTgWBNolZLHo+lsAoh7aiikEvEYAjn0HXH99O9e4jCElj/qAmCXgRHnIaUoKVpgbmsVvsyAQEeUau3VBgkmnYyPOBWbPrdlHWMnBKUENltQbmjxvEJI2AK8KwlH3HTpSXYaEoYZBX3VRCgskYD6GvIccRSC8r/HPrTDOBFcZCP66sgv07keFIyknk684Iq5Fc1Kbkv5rUXxnp6+btVXjlZZQnqQJOZu5hyiwVW9OUrIAKIIpNNMBEUH2ARUZYZ6N0llWdjLOYwzLoNOqOXXfuL2rNmzKjCjpBp+gcOegSNdEdaqE2IugJvaBX9GY8G+/Gh/E5a10xypkjNFfG1y/kBqFM</latexit><latexit sha1_base64="Caq7aWdOyjxmVI8+nj9QpUmCB0I=">AAACGHicbVDLSsNAFJ34rPUVdaebYBFclaQIuhGKblxWsA9oQplMbtqhk0mYmQglBPwOP8CtfoI7cevOL/A3nKZZ2NYLA4dz7r1n7vETRqWy7W9jZXVtfWOzslXd3tnd2zcPDjsyTgWBNolZLHo+lsAoh7aiikEvEYAjn0HXH99O9e4jCElj/qAmCXgRHnIaUoKVpgbmsVvsyAQEeUau3VBgkmnYyPOBWbPrdlHWMnBKUENltQbmjxvEJI2AK8KwlH3HTpSXYaEoYZBX3VRCgskYD6GvIccRSC8r/HPrTDOBFcZCP66sgv07keFIyknk684Iq5Fc1Kbkv5rUXxnp6+btVXjlZZQnqQJOZu5hyiwVW9OUrIAKIIpNNMBEUH2ARUZYZ6N0llWdjLOYwzLoNOqOXXfuL2rNmzKjCjpBp+gcOegSNdEdaqE2IugJvaBX9GY8G+/Gh/E5a10xypkjNFfG1y/kBqFM</latexit><latexit sha1_base64="Caq7aWdOyjxmVI8+nj9QpUmCB0I=">AAACGHicbVDLSsNAFJ34rPUVdaebYBFclaQIuhGKblxWsA9oQplMbtqhk0mYmQglBPwOP8CtfoI7cevOL/A3nKZZ2NYLA4dz7r1n7vETRqWy7W9jZXVtfWOzslXd3tnd2zcPDjsyTgWBNolZLHo+lsAoh7aiikEvEYAjn0HXH99O9e4jCElj/qAmCXgRHnIaUoKVpgbmsVvsyAQEeUau3VBgkmnYyPOBWbPrdlHWMnBKUENltQbmjxvEJI2AK8KwlH3HTpSXYaEoYZBX3VRCgskYD6GvIccRSC8r/HPrTDOBFcZCP66sgv07keFIyknk684Iq5Fc1Kbkv5rUXxnp6+btVXjlZZQnqQJOZu5hyiwVW9OUrIAKIIpNNMBEUH2ARUZYZ6N0llWdjLOYwzLoNOqOXXfuL2rNmzKjCjpBp+gcOegSNdEdaqE2IugJvaBX9GY8G+/Gh/E5a10xypkjNFfG1y/kBqFM</latexit>

[Hartman, DM, Rastelli ’19]



The Sphere Packing Bootstrap [Cohn, Elkies ’01]

Idea: Prove a universal upper bound on the density of any packing in Rd
<latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit>

and show that this bound is saturated by the       and Leech lattice in                .     E8
<latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit>

d = 8, 24
<latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit><latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit><latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit><latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit>

Z(⌧)
<latexit sha1_base64="gBqWayICgqFGO8HVrKU8i+E/1DM=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOTJczOTpIhs7PLTK8Qlhz9AK/6Cd7Eqx/iF/gbTpI9aGJBQ1HVTXdXkEhh0HW/nJXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2J1j+OE+xEdKNEXjKKVWg+VLtL0rFcqu1V3BrJMvJyUIUe9V/ruhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx27oScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/esaeMuThwnrsX/mZUEmKXLH59n4qCcZkGggJheYM5dgSyrSwDxA2pJoytLEVbTLeYg7LpHle9dyqd3dRrl3nGRXgGE6gAh5cQg1uoQ4NYDCCZ3iBV+fJeXPenY9564qTzxzBHzifP6eMl+o=</latexit><latexit sha1_base64="gBqWayICgqFGO8HVrKU8i+E/1DM=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOTJczOTpIhs7PLTK8Qlhz9AK/6Cd7Eqx/iF/gbTpI9aGJBQ1HVTXdXkEhh0HW/nJXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2J1j+OE+xEdKNEXjKKVWg+VLtL0rFcqu1V3BrJMvJyUIUe9V/ruhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx27oScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/esaeMuThwnrsX/mZUEmKXLH59n4qCcZkGggJheYM5dgSyrSwDxA2pJoytLEVbTLeYg7LpHle9dyqd3dRrl3nGRXgGE6gAh5cQg1uoQ4NYDCCZ3iBV+fJeXPenY9564qTzxzBHzifP6eMl+o=</latexit><latexit sha1_base64="gBqWayICgqFGO8HVrKU8i+E/1DM=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOTJczOTpIhs7PLTK8Qlhz9AK/6Cd7Eqx/iF/gbTpI9aGJBQ1HVTXdXkEhh0HW/nJXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2J1j+OE+xEdKNEXjKKVWg+VLtL0rFcqu1V3BrJMvJyUIUe9V/ruhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx27oScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/esaeMuThwnrsX/mZUEmKXLH59n4qCcZkGggJheYM5dgSyrSwDxA2pJoytLEVbTLeYg7LpHle9dyqd3dRrl3nGRXgGE6gAh5cQg1uoQ4NYDCCZ3iBV+fJeXPenY9564qTzxzBHzifP6eMl+o=</latexit><latexit sha1_base64="gBqWayICgqFGO8HVrKU8i+E/1DM=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOTJczOTpIhs7PLTK8Qlhz9AK/6Cd7Eqx/iF/gbTpI9aGJBQ1HVTXdXkEhh0HW/nJXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2J1j+OE+xEdKNEXjKKVWg+VLtL0rFcqu1V3BrJMvJyUIUe9V/ruhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx27oScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/esaeMuThwnrsX/mZUEmKXLH59n4qCcZkGggJheYM5dgSyrSwDxA2pJoytLEVbTLeYg7LpHle9dyqd3dRrl3nGRXgGE6gAh5cQg1uoQ4NYDCCZ3iBV+fJeXPenY9564qTzxzBHzifP6eMl+o=</latexit>

⌧ $ �1/⌧
<latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit>

• The Poisson summation formula implies           satisfies a modular      
bootstrap-like identity under                 .

�ij =
|xi � xj |2

2
<latexit sha1_base64="uFNcoVgFsAWjH4gAyR9NkVZRReE="></latexit><latexit sha1_base64="uFNcoVgFsAWjH4gAyR9NkVZRReE="></latexit><latexit sha1_base64="uFNcoVgFsAWjH4gAyR9NkVZRReE="></latexit><latexit sha1_base64="uFNcoVgFsAWjH4gAyR9NkVZRReE="></latexit>

�gap
<latexit sha1_base64="sU0OmsJAE3vbPcjSUroW8Co/cFc=">AAACIXicbVDLSsNAFJ34rPVVdekmWARXJRFBl0VduKxgH9CEMpnctEMnD2ZuxBLyAX6HH+BWP8GduBM/wN9wmmahrQcGDuee+5jjJYIrtKxPY2l5ZXVtvbJR3dza3tmt7e13VJxKBm0Wi1j2PKpA8AjayFFAL5FAQ09A1xtfTevde5CKx9EdThJwQzqMeMAZRS0NanWnmJF5IoU8c65BIB1kDsIDyjAb0iTPc+2yGlYBc5HYJamTEq1B7dvxY5aGECETVKm+bSXoZlQiZwLyqpMqSCgb0yH0NY1oCMrNikNy81grvhnEUr8IzUL93ZHRUKlJ6GlnSHGk5mtT8d+a0qeMwJ9bj8GFm/EoSREiNtsepMLE2JzGZfpcAkMx0YQyyfUHTDaikjLUoVZ1MvZ8Doukc9qwrYZ9e1ZvXpYZVcghOSInxCbnpEluSIu0CSOP5Jm8kFfjyXgz3o2PmXXJKHsOyB8YXz83EaXC</latexit><latexit sha1_base64="sU0OmsJAE3vbPcjSUroW8Co/cFc=">AAACIXicbVDLSsNAFJ34rPVVdekmWARXJRFBl0VduKxgH9CEMpnctEMnD2ZuxBLyAX6HH+BWP8GduBM/wN9wmmahrQcGDuee+5jjJYIrtKxPY2l5ZXVtvbJR3dza3tmt7e13VJxKBm0Wi1j2PKpA8AjayFFAL5FAQ09A1xtfTevde5CKx9EdThJwQzqMeMAZRS0NanWnmJF5IoU8c65BIB1kDsIDyjAb0iTPc+2yGlYBc5HYJamTEq1B7dvxY5aGECETVKm+bSXoZlQiZwLyqpMqSCgb0yH0NY1oCMrNikNy81grvhnEUr8IzUL93ZHRUKlJ6GlnSHGk5mtT8d+a0qeMwJ9bj8GFm/EoSREiNtsepMLE2JzGZfpcAkMx0YQyyfUHTDaikjLUoVZ1MvZ8Doukc9qwrYZ9e1ZvXpYZVcghOSInxCbnpEluSIu0CSOP5Jm8kFfjyXgz3o2PmXXJKHsOyB8YXz83EaXC</latexit><latexit sha1_base64="sU0OmsJAE3vbPcjSUroW8Co/cFc=">AAACIXicbVDLSsNAFJ34rPVVdekmWARXJRFBl0VduKxgH9CEMpnctEMnD2ZuxBLyAX6HH+BWP8GduBM/wN9wmmahrQcGDuee+5jjJYIrtKxPY2l5ZXVtvbJR3dza3tmt7e13VJxKBm0Wi1j2PKpA8AjayFFAL5FAQ09A1xtfTevde5CKx9EdThJwQzqMeMAZRS0NanWnmJF5IoU8c65BIB1kDsIDyjAb0iTPc+2yGlYBc5HYJamTEq1B7dvxY5aGECETVKm+bSXoZlQiZwLyqpMqSCgb0yH0NY1oCMrNikNy81grvhnEUr8IzUL93ZHRUKlJ6GlnSHGk5mtT8d+a0qeMwJ9bj8GFm/EoSREiNtsepMLE2JzGZfpcAkMx0YQyyfUHTDaikjLUoVZ1MvZ8Doukc9qwrYZ9e1ZvXpYZVcghOSInxCbnpEluSIu0CSOP5Jm8kFfjyXgz3o2PmXXJKHsOyB8YXz83EaXC</latexit><latexit sha1_base64="sU0OmsJAE3vbPcjSUroW8Co/cFc=">AAACIXicbVDLSsNAFJ34rPVVdekmWARXJRFBl0VduKxgH9CEMpnctEMnD2ZuxBLyAX6HH+BWP8GduBM/wN9wmmahrQcGDuee+5jjJYIrtKxPY2l5ZXVtvbJR3dza3tmt7e13VJxKBm0Wi1j2PKpA8AjayFFAL5FAQ09A1xtfTevde5CKx9EdThJwQzqMeMAZRS0NanWnmJF5IoU8c65BIB1kDsIDyjAb0iTPc+2yGlYBc5HYJamTEq1B7dvxY5aGECETVKm+bSXoZlQiZwLyqpMqSCgb0yH0NY1oCMrNikNy81grvhnEUr8IzUL93ZHRUKlJ6GlnSHGk5mtT8d+a0qeMwJ9bj8GFm/EoSREiNtsepMLE2JzGZfpcAkMx0YQyyfUHTDaikjLUoVZ1MvZ8Doukc9qwrYZ9e1ZvXpYZVcghOSInxCbnpEluSIu0CSOP5Jm8kFfjyXgz3o2PmXXJKHsOyB8YXz83EaXC</latexit>

“=” shortest distance between sphere centers

Argument to derive the bound:
• Define the partition function of a sphere packing: Z(⌧) =

X

(ij)

ei⇡|xi�xj |2⌧

⌘(⌧)d
<latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit><latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit><latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit><latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit>

• The terms in the sum are characters of            with central charge            .U(1)c
<latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit><latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit><latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit><latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit>

c =
d

2
<latexit sha1_base64="Caq7aWdOyjxmVI8+nj9QpUmCB0I=">AAACGHicbVDLSsNAFJ34rPUVdaebYBFclaQIuhGKblxWsA9oQplMbtqhk0mYmQglBPwOP8CtfoI7cevOL/A3nKZZ2NYLA4dz7r1n7vETRqWy7W9jZXVtfWOzslXd3tnd2zcPDjsyTgWBNolZLHo+lsAoh7aiikEvEYAjn0HXH99O9e4jCElj/qAmCXgRHnIaUoKVpgbmsVvsyAQEeUau3VBgkmnYyPOBWbPrdlHWMnBKUENltQbmjxvEJI2AK8KwlH3HTpSXYaEoYZBX3VRCgskYD6GvIccRSC8r/HPrTDOBFcZCP66sgv07keFIyknk684Iq5Fc1Kbkv5rUXxnp6+btVXjlZZQnqQJOZu5hyiwVW9OUrIAKIIpNNMBEUH2ARUZYZ6N0llWdjLOYwzLoNOqOXXfuL2rNmzKjCjpBp+gcOegSNdEdaqE2IugJvaBX9GY8G+/Gh/E5a10xypkjNFfG1y/kBqFM</latexit><latexit sha1_base64="Caq7aWdOyjxmVI8+nj9QpUmCB0I=">AAACGHicbVDLSsNAFJ34rPUVdaebYBFclaQIuhGKblxWsA9oQplMbtqhk0mYmQglBPwOP8CtfoI7cevOL/A3nKZZ2NYLA4dz7r1n7vETRqWy7W9jZXVtfWOzslXd3tnd2zcPDjsyTgWBNolZLHo+lsAoh7aiikEvEYAjn0HXH99O9e4jCElj/qAmCXgRHnIaUoKVpgbmsVvsyAQEeUau3VBgkmnYyPOBWbPrdlHWMnBKUENltQbmjxvEJI2AK8KwlH3HTpSXYaEoYZBX3VRCgskYD6GvIccRSC8r/HPrTDOBFcZCP66sgv07keFIyknk684Iq5Fc1Kbkv5rUXxnp6+btVXjlZZQnqQJOZu5hyiwVW9OUrIAKIIpNNMBEUH2ARUZYZ6N0llWdjLOYwzLoNOqOXXfuL2rNmzKjCjpBp+gcOegSNdEdaqE2IugJvaBX9GY8G+/Gh/E5a10xypkjNFfG1y/kBqFM</latexit><latexit sha1_base64="Caq7aWdOyjxmVI8+nj9QpUmCB0I=">AAACGHicbVDLSsNAFJ34rPUVdaebYBFclaQIuhGKblxWsA9oQplMbtqhk0mYmQglBPwOP8CtfoI7cevOL/A3nKZZ2NYLA4dz7r1n7vETRqWy7W9jZXVtfWOzslXd3tnd2zcPDjsyTgWBNolZLHo+lsAoh7aiikEvEYAjn0HXH99O9e4jCElj/qAmCXgRHnIaUoKVpgbmsVvsyAQEeUau3VBgkmnYyPOBWbPrdlHWMnBKUENltQbmjxvEJI2AK8KwlH3HTpSXYaEoYZBX3VRCgskYD6GvIccRSC8r/HPrTDOBFcZCP66sgv07keFIyknk684Iq5Fc1Kbkv5rUXxnp6+btVXjlZZQnqQJOZu5hyiwVW9OUrIAKIIpNNMBEUH2ARUZYZ6N0llWdjLOYwzLoNOqOXXfuL2rNmzKjCjpBp+gcOegSNdEdaqE2IugJvaBX9GY8G+/Gh/E5a10xypkjNFfG1y/kBqFM</latexit><latexit sha1_base64="Caq7aWdOyjxmVI8+nj9QpUmCB0I=">AAACGHicbVDLSsNAFJ34rPUVdaebYBFclaQIuhGKblxWsA9oQplMbtqhk0mYmQglBPwOP8CtfoI7cevOL/A3nKZZ2NYLA4dz7r1n7vETRqWy7W9jZXVtfWOzslXd3tnd2zcPDjsyTgWBNolZLHo+lsAoh7aiikEvEYAjn0HXH99O9e4jCElj/qAmCXgRHnIaUoKVpgbmsVvsyAQEeUau3VBgkmnYyPOBWbPrdlHWMnBKUENltQbmjxvEJI2AK8KwlH3HTpSXYaEoYZBX3VRCgskYD6GvIccRSC8r/HPrTDOBFcZCP66sgv07keFIyknk684Iq5Fc1Kbkv5rUXxnp6+btVXjlZZQnqQJOZu5hyiwVW9OUrIAKIIpNNMBEUH2ARUZYZ6N0llWdjLOYwzLoNOqOXXfuL2rNmzKjCjpBp+gcOegSNdEdaqE2IugJvaBX9GY8G+/Gh/E5a10xypkjNFfG1y/kBqFM</latexit>

[Hartman, DM, Rastelli ’19]



The Sphere Packing Bootstrap [Cohn, Elkies ’01]

Idea: Prove a universal upper bound on the density of any packing in Rd
<latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit>

and show that this bound is saturated by the       and Leech lattice in                .     E8
<latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit>

d = 8, 24
<latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit><latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit><latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit><latexit sha1_base64="RiGq3yMnE5GesR3UxyB2zCUEC4M=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgQcJuCJiLEPTiMYJ5QLKE2dlOMmb2wcysEJbc/ACv+gnexKs/4hf4G06SPWhiQUNR1U13lxcLrrRtf1m5tfWNza38dmFnd2//oHh41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98c3Mbz+iVDwK7/UkRjegw5APOKPaSC3/qnZRqfaLJbtsz0FWiZOREmRo9IvfPT9iSYChZoIq1XXsWLsplZozgdNCL1EYUzamQ+waGtIAlZvOr52SM6P4ZBBJU6Emc/X3REoDpSaBZzoDqkdq2ZuJ/3rKnDJCf2m9HtTclIdxojFki+2DRBAdkVkexOcSmRYTQyiT3DxA2IhKyrRJrWCScZZzWCWtStmxy85dtVS/zjLKwwmcwjk4cAl1uIUGNIHBAzzDC7xaT9ab9W59LFpzVjZzDH9gff4AEDeW+g==</latexit>

Z(⌧)
<latexit sha1_base64="gBqWayICgqFGO8HVrKU8i+E/1DM=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOTJczOTpIhs7PLTK8Qlhz9AK/6Cd7Eqx/iF/gbTpI9aGJBQ1HVTXdXkEhh0HW/nJXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2J1j+OE+xEdKNEXjKKVWg+VLtL0rFcqu1V3BrJMvJyUIUe9V/ruhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx27oScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/esaeMuThwnrsX/mZUEmKXLH59n4qCcZkGggJheYM5dgSyrSwDxA2pJoytLEVbTLeYg7LpHle9dyqd3dRrl3nGRXgGE6gAh5cQg1uoQ4NYDCCZ3iBV+fJeXPenY9564qTzxzBHzifP6eMl+o=</latexit><latexit sha1_base64="gBqWayICgqFGO8HVrKU8i+E/1DM=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOTJczOTpIhs7PLTK8Qlhz9AK/6Cd7Eqx/iF/gbTpI9aGJBQ1HVTXdXkEhh0HW/nJXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2J1j+OE+xEdKNEXjKKVWg+VLtL0rFcqu1V3BrJMvJyUIUe9V/ruhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx27oScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/esaeMuThwnrsX/mZUEmKXLH59n4qCcZkGggJheYM5dgSyrSwDxA2pJoytLEVbTLeYg7LpHle9dyqd3dRrl3nGRXgGE6gAh5cQg1uoQ4NYDCCZ3iBV+fJeXPenY9564qTzxzBHzifP6eMl+o=</latexit><latexit sha1_base64="gBqWayICgqFGO8HVrKU8i+E/1DM=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOTJczOTpIhs7PLTK8Qlhz9AK/6Cd7Eqx/iF/gbTpI9aGJBQ1HVTXdXkEhh0HW/nJXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2J1j+OE+xEdKNEXjKKVWg+VLtL0rFcqu1V3BrJMvJyUIUe9V/ruhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx27oScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/esaeMuThwnrsX/mZUEmKXLH59n4qCcZkGggJheYM5dgSyrSwDxA2pJoytLEVbTLeYg7LpHle9dyqd3dRrl3nGRXgGE6gAh5cQg1uoQ4NYDCCZ3iBV+fJeXPenY9564qTzxzBHzifP6eMl+o=</latexit><latexit sha1_base64="gBqWayICgqFGO8HVrKU8i+E/1DM=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzAOTJczOTpIhs7PLTK8Qlhz9AK/6Cd7Eqx/iF/gbTpI9aGJBQ1HVTXdXkEhh0HW/nJXVtfWNzcJWcXtnd2+/dHDYNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqZ+65FrI2J1j+OE+xEdKNEXjKKVWg+VLtL0rFcqu1V3BrJMvJyUIUe9V/ruhjFLI66QSWpMx3MT9DOqUTDJJ8VuanhC2YgOeMdSRSNu/Gx27oScWiUk/VjbUkhm6u+JjEbGjKPAdkYUh2bRm4r/esaeMuThwnrsX/mZUEmKXLH59n4qCcZkGggJheYM5dgSyrSwDxA2pJoytLEVbTLeYg7LpHle9dyqd3dRrl3nGRXgGE6gAh5cQg1uoQ4NYDCCZ3iBV+fJeXPenY9564qTzxzBHzifP6eMl+o=</latexit>

⌧ $ �1/⌧
<latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit><latexit sha1_base64="DyuZIRMDF/ofGFnwNOreDEZwmSY=">AAACGHicbVDLSsNAFJ3UV62vqDvdBIvgxpqIoMuiG5cV7AOaUCaTm2bo5MHMjVJKwe/wA9zqJ7gTt+78An/DSduFVg9cOJxzL/fe42eCK7TtT6O0sLi0vFJeraytb2xumds7LZXmkkGTpSKVHZ8qEDyBJnIU0Mkk0NgX0PYHV4XfvgOpeJrc4jADL6b9hIecUdRSz9xzkeaugBAl70dIpUzvj52TQu2ZVbtmT2D9Jc6MVMkMjZ755QYpy2NIkAmqVNexM/RGVCJnAsYVN1eQUTagfehqmtAYlDea/DC2DrUSWGEqdSVoTdSfEyMaKzWMfd0ZU4zUvFeI/3pKnxJBMLcewwtvxJMsR0jYdHuYCwtTq0jJCrgEhmKoCWWS6wcsFlFJGeosKzoZZz6Hv6R1WnPsmnNzVq1fzjIqk31yQI6IQ85JnVyTBmkSRh7IE3kmL8aj8Wq8Ge/T1pIxm9klv2B8fAPpCqCx</latexit>

• The Poisson summation formula implies           satisfies a modular      
bootstrap-like identity under                 .

�ij =
|xi � xj |2

2
<latexit sha1_base64="uFNcoVgFsAWjH4gAyR9NkVZRReE="></latexit><latexit sha1_base64="uFNcoVgFsAWjH4gAyR9NkVZRReE="></latexit><latexit sha1_base64="uFNcoVgFsAWjH4gAyR9NkVZRReE="></latexit><latexit sha1_base64="uFNcoVgFsAWjH4gAyR9NkVZRReE="></latexit>

�gap
<latexit sha1_base64="sU0OmsJAE3vbPcjSUroW8Co/cFc=">AAACIXicbVDLSsNAFJ34rPVVdekmWARXJRFBl0VduKxgH9CEMpnctEMnD2ZuxBLyAX6HH+BWP8GduBM/wN9wmmahrQcGDuee+5jjJYIrtKxPY2l5ZXVtvbJR3dza3tmt7e13VJxKBm0Wi1j2PKpA8AjayFFAL5FAQ09A1xtfTevde5CKx9EdThJwQzqMeMAZRS0NanWnmJF5IoU8c65BIB1kDsIDyjAb0iTPc+2yGlYBc5HYJamTEq1B7dvxY5aGECETVKm+bSXoZlQiZwLyqpMqSCgb0yH0NY1oCMrNikNy81grvhnEUr8IzUL93ZHRUKlJ6GlnSHGk5mtT8d+a0qeMwJ9bj8GFm/EoSREiNtsepMLE2JzGZfpcAkMx0YQyyfUHTDaikjLUoVZ1MvZ8Doukc9qwrYZ9e1ZvXpYZVcghOSInxCbnpEluSIu0CSOP5Jm8kFfjyXgz3o2PmXXJKHsOyB8YXz83EaXC</latexit><latexit sha1_base64="sU0OmsJAE3vbPcjSUroW8Co/cFc=">AAACIXicbVDLSsNAFJ34rPVVdekmWARXJRFBl0VduKxgH9CEMpnctEMnD2ZuxBLyAX6HH+BWP8GduBM/wN9wmmahrQcGDuee+5jjJYIrtKxPY2l5ZXVtvbJR3dza3tmt7e13VJxKBm0Wi1j2PKpA8AjayFFAL5FAQ09A1xtfTevde5CKx9EdThJwQzqMeMAZRS0NanWnmJF5IoU8c65BIB1kDsIDyjAb0iTPc+2yGlYBc5HYJamTEq1B7dvxY5aGECETVKm+bSXoZlQiZwLyqpMqSCgb0yH0NY1oCMrNikNy81grvhnEUr8IzUL93ZHRUKlJ6GlnSHGk5mtT8d+a0qeMwJ9bj8GFm/EoSREiNtsepMLE2JzGZfpcAkMx0YQyyfUHTDaikjLUoVZ1MvZ8Doukc9qwrYZ9e1ZvXpYZVcghOSInxCbnpEluSIu0CSOP5Jm8kFfjyXgz3o2PmXXJKHsOyB8YXz83EaXC</latexit><latexit sha1_base64="sU0OmsJAE3vbPcjSUroW8Co/cFc=">AAACIXicbVDLSsNAFJ34rPVVdekmWARXJRFBl0VduKxgH9CEMpnctEMnD2ZuxBLyAX6HH+BWP8GduBM/wN9wmmahrQcGDuee+5jjJYIrtKxPY2l5ZXVtvbJR3dza3tmt7e13VJxKBm0Wi1j2PKpA8AjayFFAL5FAQ09A1xtfTevde5CKx9EdThJwQzqMeMAZRS0NanWnmJF5IoU8c65BIB1kDsIDyjAb0iTPc+2yGlYBc5HYJamTEq1B7dvxY5aGECETVKm+bSXoZlQiZwLyqpMqSCgb0yH0NY1oCMrNikNy81grvhnEUr8IzUL93ZHRUKlJ6GlnSHGk5mtT8d+a0qeMwJ9bj8GFm/EoSREiNtsepMLE2JzGZfpcAkMx0YQyyfUHTDaikjLUoVZ1MvZ8Doukc9qwrYZ9e1ZvXpYZVcghOSInxCbnpEluSIu0CSOP5Jm8kFfjyXgz3o2PmXXJKHsOyB8YXz83EaXC</latexit><latexit sha1_base64="sU0OmsJAE3vbPcjSUroW8Co/cFc=">AAACIXicbVDLSsNAFJ34rPVVdekmWARXJRFBl0VduKxgH9CEMpnctEMnD2ZuxBLyAX6HH+BWP8GduBM/wN9wmmahrQcGDuee+5jjJYIrtKxPY2l5ZXVtvbJR3dza3tmt7e13VJxKBm0Wi1j2PKpA8AjayFFAL5FAQ09A1xtfTevde5CKx9EdThJwQzqMeMAZRS0NanWnmJF5IoU8c65BIB1kDsIDyjAb0iTPc+2yGlYBc5HYJamTEq1B7dvxY5aGECETVKm+bSXoZlQiZwLyqpMqSCgb0yH0NY1oCMrNikNy81grvhnEUr8IzUL93ZHRUKlJ6GlnSHGk5mtT8d+a0qeMwJ9bj8GFm/EoSREiNtsepMLE2JzGZfpcAkMx0YQyyfUHTDaikjLUoVZ1MvZ8Doukc9qwrYZ9e1ZvXpYZVcghOSInxCbnpEluSIu0CSOP5Jm8kFfjyXgz3o2PmXXJKHsOyB8YXz83EaXC</latexit>

“=” shortest distance between sphere centers

• Use functional bootstrap to derive an upper bound on �gap
<latexit sha1_base64="sU0OmsJAE3vbPcjSUroW8Co/cFc=">AAACIXicbVDLSsNAFJ34rPVVdekmWARXJRFBl0VduKxgH9CEMpnctEMnD2ZuxBLyAX6HH+BWP8GduBM/wN9wmmahrQcGDuee+5jjJYIrtKxPY2l5ZXVtvbJR3dza3tmt7e13VJxKBm0Wi1j2PKpA8AjayFFAL5FAQ09A1xtfTevde5CKx9EdThJwQzqMeMAZRS0NanWnmJF5IoU8c65BIB1kDsIDyjAb0iTPc+2yGlYBc5HYJamTEq1B7dvxY5aGECETVKm+bSXoZlQiZwLyqpMqSCgb0yH0NY1oCMrNikNy81grvhnEUr8IzUL93ZHRUKlJ6GlnSHGk5mtT8d+a0qeMwJ9bj8GFm/EoSREiNtsepMLE2JzGZfpcAkMx0YQyyfUHTDaikjLUoVZ1MvZ8Doukc9qwrYZ9e1ZvXpYZVcghOSInxCbnpEluSIu0CSOP5Jm8kFfjyXgz3o2PmXXJKHsOyB8YXz83EaXC</latexit><latexit sha1_base64="sU0OmsJAE3vbPcjSUroW8Co/cFc=">AAACIXicbVDLSsNAFJ34rPVVdekmWARXJRFBl0VduKxgH9CEMpnctEMnD2ZuxBLyAX6HH+BWP8GduBM/wN9wmmahrQcGDuee+5jjJYIrtKxPY2l5ZXVtvbJR3dza3tmt7e13VJxKBm0Wi1j2PKpA8AjayFFAL5FAQ09A1xtfTevde5CKx9EdThJwQzqMeMAZRS0NanWnmJF5IoU8c65BIB1kDsIDyjAb0iTPc+2yGlYBc5HYJamTEq1B7dvxY5aGECETVKm+bSXoZlQiZwLyqpMqSCgb0yH0NY1oCMrNikNy81grvhnEUr8IzUL93ZHRUKlJ6GlnSHGk5mtT8d+a0qeMwJ9bj8GFm/EoSREiNtsepMLE2JzGZfpcAkMx0YQyyfUHTDaikjLUoVZ1MvZ8Doukc9qwrYZ9e1ZvXpYZVcghOSInxCbnpEluSIu0CSOP5Jm8kFfjyXgz3o2PmXXJKHsOyB8YXz83EaXC</latexit><latexit sha1_base64="sU0OmsJAE3vbPcjSUroW8Co/cFc=">AAACIXicbVDLSsNAFJ34rPVVdekmWARXJRFBl0VduKxgH9CEMpnctEMnD2ZuxBLyAX6HH+BWP8GduBM/wN9wmmahrQcGDuee+5jjJYIrtKxPY2l5ZXVtvbJR3dza3tmt7e13VJxKBm0Wi1j2PKpA8AjayFFAL5FAQ09A1xtfTevde5CKx9EdThJwQzqMeMAZRS0NanWnmJF5IoU8c65BIB1kDsIDyjAb0iTPc+2yGlYBc5HYJamTEq1B7dvxY5aGECETVKm+bSXoZlQiZwLyqpMqSCgb0yH0NY1oCMrNikNy81grvhnEUr8IzUL93ZHRUKlJ6GlnSHGk5mtT8d+a0qeMwJ9bj8GFm/EoSREiNtsepMLE2JzGZfpcAkMx0YQyyfUHTDaikjLUoVZ1MvZ8Doukc9qwrYZ9e1ZvXpYZVcghOSInxCbnpEluSIu0CSOP5Jm8kFfjyXgz3o2PmXXJKHsOyB8YXz83EaXC</latexit><latexit sha1_base64="sU0OmsJAE3vbPcjSUroW8Co/cFc=">AAACIXicbVDLSsNAFJ34rPVVdekmWARXJRFBl0VduKxgH9CEMpnctEMnD2ZuxBLyAX6HH+BWP8GduBM/wN9wmmahrQcGDuee+5jjJYIrtKxPY2l5ZXVtvbJR3dza3tmt7e13VJxKBm0Wi1j2PKpA8AjayFFAL5FAQ09A1xtfTevde5CKx9EdThJwQzqMeMAZRS0NanWnmJF5IoU8c65BIB1kDsIDyjAb0iTPc+2yGlYBc5HYJamTEq1B7dvxY5aGECETVKm+bSXoZlQiZwLyqpMqSCgb0yH0NY1oCMrNikNy81grvhnEUr8IzUL93ZHRUKlJ6GlnSHGk5mtT8d+a0qeMwJ9bj8GFm/EoSREiNtsepMLE2JzGZfpcAkMx0YQyyfUHTDaikjLUoVZ1MvZ8Doukc9qwrYZ9e1ZvXpYZVcghOSInxCbnpEluSIu0CSOP5Jm8kFfjyXgz3o2PmXXJKHsOyB8YXz83EaXC</latexit>

)
<latexit sha1_base64="EFs87OYXM+qcLo2S39owUgqZrrw=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5dRzAeSIfT09GSa9HQP3TVKGHIAD+BWj+BO3HoMT+A17CSz0MQHBY/3qqiqF6SCG3DdL6e0srq2vlHerGxt7+zuVfcP2kZlmrIWVULpbkAME1yyFnAQrJtqRpJAsE4wup76nQemDVfyHsYp8xMylDzilICVev07PoyBaK0eB9WaW3dnwMvEK0gNFWgOqt/9UNEsYRKoIMb0PDcFPycaOBVsUulnhqWEjsiQ9SyVJGHGz2cnT/CJVUIcKW1LAp6pvydykhgzTgLbmRCIzaI3Ff/1jD0lZuHCeogu/ZzLNAMm6Xx7lAkMCk9DwSHXjIIYW0Ko5vYBTGOiCQUbXcUm4y3msEzaZ3XPrXu357XGVZFRGR2hY3SKPHSBGugGNVELUaTQM3pBr86T8+a8Ox/z1pJTzByiP3A+fwDPiZpG</latexit><latexit sha1_base64="EFs87OYXM+qcLo2S39owUgqZrrw=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5dRzAeSIfT09GSa9HQP3TVKGHIAD+BWj+BO3HoMT+A17CSz0MQHBY/3qqiqF6SCG3DdL6e0srq2vlHerGxt7+zuVfcP2kZlmrIWVULpbkAME1yyFnAQrJtqRpJAsE4wup76nQemDVfyHsYp8xMylDzilICVev07PoyBaK0eB9WaW3dnwMvEK0gNFWgOqt/9UNEsYRKoIMb0PDcFPycaOBVsUulnhqWEjsiQ9SyVJGHGz2cnT/CJVUIcKW1LAp6pvydykhgzTgLbmRCIzaI3Ff/1jD0lZuHCeogu/ZzLNAMm6Xx7lAkMCk9DwSHXjIIYW0Ko5vYBTGOiCQUbXcUm4y3msEzaZ3XPrXu357XGVZFRGR2hY3SKPHSBGugGNVELUaTQM3pBr86T8+a8Ox/z1pJTzByiP3A+fwDPiZpG</latexit><latexit sha1_base64="EFs87OYXM+qcLo2S39owUgqZrrw=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5dRzAeSIfT09GSa9HQP3TVKGHIAD+BWj+BO3HoMT+A17CSz0MQHBY/3qqiqF6SCG3DdL6e0srq2vlHerGxt7+zuVfcP2kZlmrIWVULpbkAME1yyFnAQrJtqRpJAsE4wup76nQemDVfyHsYp8xMylDzilICVev07PoyBaK0eB9WaW3dnwMvEK0gNFWgOqt/9UNEsYRKoIMb0PDcFPycaOBVsUulnhqWEjsiQ9SyVJGHGz2cnT/CJVUIcKW1LAp6pvydykhgzTgLbmRCIzaI3Ff/1jD0lZuHCeogu/ZzLNAMm6Xx7lAkMCk9DwSHXjIIYW0Ko5vYBTGOiCQUbXcUm4y3msEzaZ3XPrXu357XGVZFRGR2hY3SKPHSBGugGNVELUaTQM3pBr86T8+a8Ox/z1pJTzByiP3A+fwDPiZpG</latexit><latexit sha1_base64="EFs87OYXM+qcLo2S39owUgqZrrw=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5dRzAeSIfT09GSa9HQP3TVKGHIAD+BWj+BO3HoMT+A17CSz0MQHBY/3qqiqF6SCG3DdL6e0srq2vlHerGxt7+zuVfcP2kZlmrIWVULpbkAME1yyFnAQrJtqRpJAsE4wup76nQemDVfyHsYp8xMylDzilICVev07PoyBaK0eB9WaW3dnwMvEK0gNFWgOqt/9UNEsYRKoIMb0PDcFPycaOBVsUulnhqWEjsiQ9SyVJGHGz2cnT/CJVUIcKW1LAp6pvydykhgzTgLbmRCIzaI3Ff/1jD0lZuHCeogu/ZzLNAMm6Xx7lAkMCk9DwSHXjIIYW0Ko5vYBTGOiCQUbXcUm4y3msEzaZ3XPrXu357XGVZFRGR2hY3SKPHSBGugGNVELUaTQM3pBr86T8+a8Ox/z1pJTzByiP3A+fwDPiZpG</latexit>

upper bound on the sphere packing density

Argument to derive the bound:
• Define the partition function of a sphere packing: Z(⌧) =

X

(ij)

ei⇡|xi�xj |2⌧

⌘(⌧)d
<latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit><latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit><latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit><latexit sha1_base64="CJpdj1g6VRy1PClfDaoZN/oXpAs="></latexit>

• The terms in the sum are characters of            with central charge            .U(1)c
<latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit><latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit><latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit><latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit>

c =
d

2
<latexit sha1_base64="Caq7aWdOyjxmVI8+nj9QpUmCB0I=">AAACGHicbVDLSsNAFJ34rPUVdaebYBFclaQIuhGKblxWsA9oQplMbtqhk0mYmQglBPwOP8CtfoI7cevOL/A3nKZZ2NYLA4dz7r1n7vETRqWy7W9jZXVtfWOzslXd3tnd2zcPDjsyTgWBNolZLHo+lsAoh7aiikEvEYAjn0HXH99O9e4jCElj/qAmCXgRHnIaUoKVpgbmsVvsyAQEeUau3VBgkmnYyPOBWbPrdlHWMnBKUENltQbmjxvEJI2AK8KwlH3HTpSXYaEoYZBX3VRCgskYD6GvIccRSC8r/HPrTDOBFcZCP66sgv07keFIyknk684Iq5Fc1Kbkv5rUXxnp6+btVXjlZZQnqQJOZu5hyiwVW9OUrIAKIIpNNMBEUH2ARUZYZ6N0llWdjLOYwzLoNOqOXXfuL2rNmzKjCjpBp+gcOegSNdEdaqE2IugJvaBX9GY8G+/Gh/E5a10xypkjNFfG1y/kBqFM</latexit><latexit sha1_base64="Caq7aWdOyjxmVI8+nj9QpUmCB0I=">AAACGHicbVDLSsNAFJ34rPUVdaebYBFclaQIuhGKblxWsA9oQplMbtqhk0mYmQglBPwOP8CtfoI7cevOL/A3nKZZ2NYLA4dz7r1n7vETRqWy7W9jZXVtfWOzslXd3tnd2zcPDjsyTgWBNolZLHo+lsAoh7aiikEvEYAjn0HXH99O9e4jCElj/qAmCXgRHnIaUoKVpgbmsVvsyAQEeUau3VBgkmnYyPOBWbPrdlHWMnBKUENltQbmjxvEJI2AK8KwlH3HTpSXYaEoYZBX3VRCgskYD6GvIccRSC8r/HPrTDOBFcZCP66sgv07keFIyknk684Iq5Fc1Kbkv5rUXxnp6+btVXjlZZQnqQJOZu5hyiwVW9OUrIAKIIpNNMBEUH2ARUZYZ6N0llWdjLOYwzLoNOqOXXfuL2rNmzKjCjpBp+gcOegSNdEdaqE2IugJvaBX9GY8G+/Gh/E5a10xypkjNFfG1y/kBqFM</latexit><latexit sha1_base64="Caq7aWdOyjxmVI8+nj9QpUmCB0I=">AAACGHicbVDLSsNAFJ34rPUVdaebYBFclaQIuhGKblxWsA9oQplMbtqhk0mYmQglBPwOP8CtfoI7cevOL/A3nKZZ2NYLA4dz7r1n7vETRqWy7W9jZXVtfWOzslXd3tnd2zcPDjsyTgWBNolZLHo+lsAoh7aiikEvEYAjn0HXH99O9e4jCElj/qAmCXgRHnIaUoKVpgbmsVvsyAQEeUau3VBgkmnYyPOBWbPrdlHWMnBKUENltQbmjxvEJI2AK8KwlH3HTpSXYaEoYZBX3VRCgskYD6GvIccRSC8r/HPrTDOBFcZCP66sgv07keFIyknk684Iq5Fc1Kbkv5rUXxnp6+btVXjlZZQnqQJOZu5hyiwVW9OUrIAKIIpNNMBEUH2ARUZYZ6N0llWdjLOYwzLoNOqOXXfuL2rNmzKjCjpBp+gcOegSNdEdaqE2IugJvaBX9GY8G+/Gh/E5a10xypkjNFfG1y/kBqFM</latexit><latexit sha1_base64="Caq7aWdOyjxmVI8+nj9QpUmCB0I=">AAACGHicbVDLSsNAFJ34rPUVdaebYBFclaQIuhGKblxWsA9oQplMbtqhk0mYmQglBPwOP8CtfoI7cevOL/A3nKZZ2NYLA4dz7r1n7vETRqWy7W9jZXVtfWOzslXd3tnd2zcPDjsyTgWBNolZLHo+lsAoh7aiikEvEYAjn0HXH99O9e4jCElj/qAmCXgRHnIaUoKVpgbmsVvsyAQEeUau3VBgkmnYyPOBWbPrdlHWMnBKUENltQbmjxvEJI2AK8KwlH3HTpSXYaEoYZBX3VRCgskYD6GvIccRSC8r/HPrTDOBFcZCP66sgv07keFIyknk684Iq5Fc1Kbkv5rUXxnp6+btVXjlZZQnqQJOZu5hyiwVW9OUrIAKIIpNNMBEUH2ARUZYZ6N0llWdjLOYwzLoNOqOXXfuL2rNmzKjCjpBp+gcOegSNdEdaqE2IugJvaBX9GY8G+/Gh/E5a10xypkjNFfG1y/kBqFM</latexit>

[Hartman, DM, Rastelli ’19]



Conclusion: Modular bootstrap in the presence of            symmetry 
constrains the sphere-packing density in              dimensions!

U(1)c
<latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit><latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit><latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit><latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit>

d = 2c
<latexit sha1_base64="E4SMcvXqUN8IXd2Zpd68ZI4HjBY=">AAACD3icbVDLSsNAFL3xWesr1aWbwSK4KkkRdCMU3bisYB/QhjKZTNqhk0mYmSgl9CP8ALf6Ce7ErZ/gF/gbTtMsbOuFgcM5994z9/gJZ0o7zre1tr6xubVd2inv7u0fHNqVo7aKU0loi8Q8ll0fK8qZoC3NNKfdRFIc+Zx2/PHtTO88UqlYLB70JKFehIeChYxgbaiBXennOzJJg2kWXNfJdGBXnZqTF1oFbgGqUFRzYP/0g5ikERWacKxUz3US7WVYakY4nZb7qaIJJmM8pD0DBY6o8rLcdorODBOgMJbmCY1y9u9EhiOlJpFvOiOsR2pZm5H/asp8ZWSOWrTX4ZWXMZGkmgoydw9TjnSMZuGggElKNJ8YgIlk5gBERlhiok2EZZOMu5zDKmjXa65Tc+8vqo2bIqMSnMApnIMLl9CAO2hCCwg8wQu8wpv1bL1bH9bnvHXNKmaOYaGsr18IpJ0K</latexit><latexit sha1_base64="E4SMcvXqUN8IXd2Zpd68ZI4HjBY=">AAACD3icbVDLSsNAFL3xWesr1aWbwSK4KkkRdCMU3bisYB/QhjKZTNqhk0mYmSgl9CP8ALf6Ce7ErZ/gF/gbTtMsbOuFgcM5994z9/gJZ0o7zre1tr6xubVd2inv7u0fHNqVo7aKU0loi8Q8ll0fK8qZoC3NNKfdRFIc+Zx2/PHtTO88UqlYLB70JKFehIeChYxgbaiBXennOzJJg2kWXNfJdGBXnZqTF1oFbgGqUFRzYP/0g5ikERWacKxUz3US7WVYakY4nZb7qaIJJmM8pD0DBY6o8rLcdorODBOgMJbmCY1y9u9EhiOlJpFvOiOsR2pZm5H/asp8ZWSOWrTX4ZWXMZGkmgoydw9TjnSMZuGggElKNJ8YgIlk5gBERlhiok2EZZOMu5zDKmjXa65Tc+8vqo2bIqMSnMApnIMLl9CAO2hCCwg8wQu8wpv1bL1bH9bnvHXNKmaOYaGsr18IpJ0K</latexit><latexit sha1_base64="E4SMcvXqUN8IXd2Zpd68ZI4HjBY=">AAACD3icbVDLSsNAFL3xWesr1aWbwSK4KkkRdCMU3bisYB/QhjKZTNqhk0mYmSgl9CP8ALf6Ce7ErZ/gF/gbTtMsbOuFgcM5994z9/gJZ0o7zre1tr6xubVd2inv7u0fHNqVo7aKU0loi8Q8ll0fK8qZoC3NNKfdRFIc+Zx2/PHtTO88UqlYLB70JKFehIeChYxgbaiBXennOzJJg2kWXNfJdGBXnZqTF1oFbgGqUFRzYP/0g5ikERWacKxUz3US7WVYakY4nZb7qaIJJmM8pD0DBY6o8rLcdorODBOgMJbmCY1y9u9EhiOlJpFvOiOsR2pZm5H/asp8ZWSOWrTX4ZWXMZGkmgoydw9TjnSMZuGggElKNJ8YgIlk5gBERlhiok2EZZOMu5zDKmjXa65Tc+8vqo2bIqMSnMApnIMLl9CAO2hCCwg8wQu8wpv1bL1bH9bnvHXNKmaOYaGsr18IpJ0K</latexit><latexit sha1_base64="E4SMcvXqUN8IXd2Zpd68ZI4HjBY=">AAACD3icbVDLSsNAFL3xWesr1aWbwSK4KkkRdCMU3bisYB/QhjKZTNqhk0mYmSgl9CP8ALf6Ce7ErZ/gF/gbTtMsbOuFgcM5994z9/gJZ0o7zre1tr6xubVd2inv7u0fHNqVo7aKU0loi8Q8ll0fK8qZoC3NNKfdRFIc+Zx2/PHtTO88UqlYLB70JKFehIeChYxgbaiBXennOzJJg2kWXNfJdGBXnZqTF1oFbgGqUFRzYP/0g5ikERWacKxUz3US7WVYakY4nZb7qaIJJmM8pD0DBY6o8rLcdorODBOgMJbmCY1y9u9EhiOlJpFvOiOsR2pZm5H/asp8ZWSOWrTX4ZWXMZGkmgoydw9TjnSMZuGggElKNJ8YgIlk5gBERlhiok2EZZOMu5zDKmjXa65Tc+8vqo2bIqMSnMApnIMLl9CAO2hCCwg8wQu8wpv1bL1bH9bnvHXNKmaOYaGsr18IpJ0K</latexit>
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d
<latexit sha1_base64="SgWOinFSHm1wk8TxMIidzhDj6MY=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtcFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG67QlcE=</latexit><latexit sha1_base64="SgWOinFSHm1wk8TxMIidzhDj6MY=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtcFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG67QlcE=</latexit><latexit sha1_base64="SgWOinFSHm1wk8TxMIidzhDj6MY=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtcFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG67QlcE=</latexit><latexit sha1_base64="SgWOinFSHm1wk8TxMIidzhDj6MY=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtcFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG67QlcE=</latexit>

log(density)

d
<latexit sha1_base64="yqEUyVhxdPcOT1rJgdTnC7/St9I=">AAACHnicbZDPSsNAEMY3/rf+q3r0slgEvZREBD2KXjxWsK1gQtlsJu3iZhN2J2IJufocPoBXfQRv4lWfwNdw2+ag1Q8WPr6ZYXZ+YSaFQdf9dGZm5+YXFpeWayura+sb9c2tjklzzaHNU5nq65AZkEJBGwVKuM40sCSU0A1vz0f17h1oI1J1hcMMgoT1lYgFZ2ijXp36sWa88GXa3/cR7lEnRQTKCByWB2URlb16w226Y9G/xqtMg1Rq9epffpTyPAGFXDJjbjw3w6BgGgWXUNb83EDG+C3rw421iiVggmJ8SUn3bBLRONX2KaTj9OdEwRJjhkloOxOGAzNdG4X/1oz9ygCiqfUYnwSFUFmOoPhke5xLiikdsaKR0MBRDq1hXAt7AOUDZnmhJVqzZLxpDn9N57DpuU3v8qhxelYxWiI7ZJfsE48ck1NyQVqkTTh5IE/kmbw4j86r8+a8T1pnnGpmm/yS8/EN6Xij9w==</latexit><latexit sha1_base64="yqEUyVhxdPcOT1rJgdTnC7/St9I=">AAACHnicbZDPSsNAEMY3/rf+q3r0slgEvZREBD2KXjxWsK1gQtlsJu3iZhN2J2IJufocPoBXfQRv4lWfwNdw2+ag1Q8WPr6ZYXZ+YSaFQdf9dGZm5+YXFpeWayura+sb9c2tjklzzaHNU5nq65AZkEJBGwVKuM40sCSU0A1vz0f17h1oI1J1hcMMgoT1lYgFZ2ijXp36sWa88GXa3/cR7lEnRQTKCByWB2URlb16w226Y9G/xqtMg1Rq9epffpTyPAGFXDJjbjw3w6BgGgWXUNb83EDG+C3rw421iiVggmJ8SUn3bBLRONX2KaTj9OdEwRJjhkloOxOGAzNdG4X/1oz9ygCiqfUYnwSFUFmOoPhke5xLiikdsaKR0MBRDq1hXAt7AOUDZnmhJVqzZLxpDn9N57DpuU3v8qhxelYxWiI7ZJfsE48ck1NyQVqkTTh5IE/kmbw4j86r8+a8T1pnnGpmm/yS8/EN6Xij9w==</latexit><latexit sha1_base64="yqEUyVhxdPcOT1rJgdTnC7/St9I=">AAACHnicbZDPSsNAEMY3/rf+q3r0slgEvZREBD2KXjxWsK1gQtlsJu3iZhN2J2IJufocPoBXfQRv4lWfwNdw2+ag1Q8WPr6ZYXZ+YSaFQdf9dGZm5+YXFpeWayura+sb9c2tjklzzaHNU5nq65AZkEJBGwVKuM40sCSU0A1vz0f17h1oI1J1hcMMgoT1lYgFZ2ijXp36sWa88GXa3/cR7lEnRQTKCByWB2URlb16w226Y9G/xqtMg1Rq9epffpTyPAGFXDJjbjw3w6BgGgWXUNb83EDG+C3rw421iiVggmJ8SUn3bBLRONX2KaTj9OdEwRJjhkloOxOGAzNdG4X/1oz9ygCiqfUYnwSFUFmOoPhke5xLiikdsaKR0MBRDq1hXAt7AOUDZnmhJVqzZLxpDn9N57DpuU3v8qhxelYxWiI7ZJfsE48ck1NyQVqkTTh5IE/kmbw4j86r8+a8T1pnnGpmm/yS8/EN6Xij9w==</latexit><latexit sha1_base64="yqEUyVhxdPcOT1rJgdTnC7/St9I=">AAACHnicbZDPSsNAEMY3/rf+q3r0slgEvZREBD2KXjxWsK1gQtlsJu3iZhN2J2IJufocPoBXfQRv4lWfwNdw2+ag1Q8WPr6ZYXZ+YSaFQdf9dGZm5+YXFpeWayura+sb9c2tjklzzaHNU5nq65AZkEJBGwVKuM40sCSU0A1vz0f17h1oI1J1hcMMgoT1lYgFZ2ijXp36sWa88GXa3/cR7lEnRQTKCByWB2URlb16w226Y9G/xqtMg1Rq9epffpTyPAGFXDJjbjw3w6BgGgWXUNb83EDG+C3rw421iiVggmJ8SUn3bBLRONX2KaTj9OdEwRJjhkloOxOGAzNdG4X/1oz9ygCiqfUYnwSFUFmOoPhke5xLiikdsaKR0MBRDq1hXAt7AOUDZnmhJVqzZLxpDn9N57DpuU3v8qhxelYxWiI7ZJfsE48ck1NyQVqkTTh5IE/kmbw4j86r8+a8T1pnnGpmm/yS8/EN6Xij9w==</latexit>

Functional bootstrap (aka Cohn-Elkies) bound

best known packings

E8
<latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit>

Leech

A2
<latexit sha1_base64="e80ys3hzhi5FAjzHcQoCayO/FOA=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHqxWNE84BkCbOznWTI7OwyMyuEJQc/wKt+gjfx6qf4Bf6Gk2QPmljQUFR1090VJIJr47pfzsrq2vrGZmGruL2zu7dfOjhs6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgeZ8zaqx0f9Wr9kplt+LOQJaJl5My5Kj3St/dMGZphNIwQbXueG5i/Iwqw5nASbGbakwoG9EBdiyVNELtZ7NTJ+TUKiHpx8qWNGSm/p7IaKT1OApsZ0TNUC96U/FfT9tThhgurDf9Sz/jMkkNSjbf3k8FMTGZhkFCrpAZMbaEMsXtA4QNqaLM2MiKNhlvMYdl0qxWPLfi3Z2Xa9d5RgU4hhM4Aw8uoAa3UIcGMBjAM7zAq/PkvDnvzse8dcXJZ47gD5zPH6lylkM=</latexit><latexit sha1_base64="e80ys3hzhi5FAjzHcQoCayO/FOA=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHqxWNE84BkCbOznWTI7OwyMyuEJQc/wKt+gjfx6qf4Bf6Gk2QPmljQUFR1090VJIJr47pfzsrq2vrGZmGruL2zu7dfOjhs6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgeZ8zaqx0f9Wr9kplt+LOQJaJl5My5Kj3St/dMGZphNIwQbXueG5i/Iwqw5nASbGbakwoG9EBdiyVNELtZ7NTJ+TUKiHpx8qWNGSm/p7IaKT1OApsZ0TNUC96U/FfT9tThhgurDf9Sz/jMkkNSjbf3k8FMTGZhkFCrpAZMbaEMsXtA4QNqaLM2MiKNhlvMYdl0qxWPLfi3Z2Xa9d5RgU4hhM4Aw8uoAa3UIcGMBjAM7zAq/PkvDnvzse8dcXJZ47gD5zPH6lylkM=</latexit><latexit sha1_base64="e80ys3hzhi5FAjzHcQoCayO/FOA=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHqxWNE84BkCbOznWTI7OwyMyuEJQc/wKt+gjfx6qf4Bf6Gk2QPmljQUFR1090VJIJr47pfzsrq2vrGZmGruL2zu7dfOjhs6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgeZ8zaqx0f9Wr9kplt+LOQJaJl5My5Kj3St/dMGZphNIwQbXueG5i/Iwqw5nASbGbakwoG9EBdiyVNELtZ7NTJ+TUKiHpx8qWNGSm/p7IaKT1OApsZ0TNUC96U/FfT9tThhgurDf9Sz/jMkkNSjbf3k8FMTGZhkFCrpAZMbaEMsXtA4QNqaLM2MiKNhlvMYdl0qxWPLfi3Z2Xa9d5RgU4hhM4Aw8uoAa3UIcGMBjAM7zAq/PkvDnvzse8dcXJZ47gD5zPH6lylkM=</latexit><latexit sha1_base64="e80ys3hzhi5FAjzHcQoCayO/FOA=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHqxWNE84BkCbOznWTI7OwyMyuEJQc/wKt+gjfx6qf4Bf6Gk2QPmljQUFR1090VJIJr47pfzsrq2vrGZmGruL2zu7dfOjhs6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgeZ8zaqx0f9Wr9kplt+LOQJaJl5My5Kj3St/dMGZphNIwQbXueG5i/Iwqw5nASbGbakwoG9EBdiyVNELtZ7NTJ+TUKiHpx8qWNGSm/p7IaKT1OApsZ0TNUC96U/FfT9tThhgurDf9Sz/jMkkNSjbf3k8FMTGZhkFCrpAZMbaEMsXtA4QNqaLM2MiKNhlvMYdl0qxWPLfi3Z2Xa9d5RgU4hhM4Aw8uoAa3UIcGMBjAM7zAq/PkvDnvzse8dcXJZ47gD5zPH6lylkM=</latexit>

Conclusion: Modular bootstrap in the presence of            symmetry 
constrains the sphere-packing density in              dimensions!

U(1)c
<latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit><latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit><latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit><latexit sha1_base64="jZbaUq7mW66a4acqO3v4X09yIDw=">AAACE3icbVDLSsNAFJ34rPUVFVduBotQNyURQZdFNy4rmLbQxjKZTNqhk0mYmQhlyGf4AW71E9yJWz/AL/A3nKZZ2NYLA4dz7r1n7glSRqVynG9rZXVtfWOzslXd3tnd27cPDtsyyQQmHk5YIroBkoRRTjxFFSPdVBAUB4x0gvHtVO88ESFpwh/UJCV+jIacRhQjZaiBfezV3fNH3S82aUHCXOM8H9g1p+EUBZeBW4IaKKs1sH/6YYKzmHCFGZKy5zqp8jUSimJG8mo/kyRFeIyGpGcgRzGRvi5Mc3hmmBBGiTCPK1iwfyc0iqWcxIHpjJEayUVtSv6rSfOVkTlp3l5F176mPM0U4XjmHmUMqgROA4IhFQQrNjEAYUHNARCPkEBYmRirJhl3MYdl0L5ouE7Dvb+sNW/KjCrgBJyCOnDBFWiCO9ACHsBAgxfwCt6sZ+vd+rA+Z60rVjlzBObK+voF1zeejA==</latexit>

d = 2c
<latexit sha1_base64="E4SMcvXqUN8IXd2Zpd68ZI4HjBY=">AAACD3icbVDLSsNAFL3xWesr1aWbwSK4KkkRdCMU3bisYB/QhjKZTNqhk0mYmSgl9CP8ALf6Ce7ErZ/gF/gbTtMsbOuFgcM5994z9/gJZ0o7zre1tr6xubVd2inv7u0fHNqVo7aKU0loi8Q8ll0fK8qZoC3NNKfdRFIc+Zx2/PHtTO88UqlYLB70JKFehIeChYxgbaiBXennOzJJg2kWXNfJdGBXnZqTF1oFbgGqUFRzYP/0g5ikERWacKxUz3US7WVYakY4nZb7qaIJJmM8pD0DBY6o8rLcdorODBOgMJbmCY1y9u9EhiOlJpFvOiOsR2pZm5H/asp8ZWSOWrTX4ZWXMZGkmgoydw9TjnSMZuGggElKNJ8YgIlk5gBERlhiok2EZZOMu5zDKmjXa65Tc+8vqo2bIqMSnMApnIMLl9CAO2hCCwg8wQu8wpv1bL1bH9bnvHXNKmaOYaGsr18IpJ0K</latexit><latexit sha1_base64="E4SMcvXqUN8IXd2Zpd68ZI4HjBY=">AAACD3icbVDLSsNAFL3xWesr1aWbwSK4KkkRdCMU3bisYB/QhjKZTNqhk0mYmSgl9CP8ALf6Ce7ErZ/gF/gbTtMsbOuFgcM5994z9/gJZ0o7zre1tr6xubVd2inv7u0fHNqVo7aKU0loi8Q8ll0fK8qZoC3NNKfdRFIc+Zx2/PHtTO88UqlYLB70JKFehIeChYxgbaiBXennOzJJg2kWXNfJdGBXnZqTF1oFbgGqUFRzYP/0g5ikERWacKxUz3US7WVYakY4nZb7qaIJJmM8pD0DBY6o8rLcdorODBOgMJbmCY1y9u9EhiOlJpFvOiOsR2pZm5H/asp8ZWSOWrTX4ZWXMZGkmgoydw9TjnSMZuGggElKNJ8YgIlk5gBERlhiok2EZZOMu5zDKmjXa65Tc+8vqo2bIqMSnMApnIMLl9CAO2hCCwg8wQu8wpv1bL1bH9bnvHXNKmaOYaGsr18IpJ0K</latexit><latexit sha1_base64="E4SMcvXqUN8IXd2Zpd68ZI4HjBY=">AAACD3icbVDLSsNAFL3xWesr1aWbwSK4KkkRdCMU3bisYB/QhjKZTNqhk0mYmSgl9CP8ALf6Ce7ErZ/gF/gbTtMsbOuFgcM5994z9/gJZ0o7zre1tr6xubVd2inv7u0fHNqVo7aKU0loi8Q8ll0fK8qZoC3NNKfdRFIc+Zx2/PHtTO88UqlYLB70JKFehIeChYxgbaiBXennOzJJg2kWXNfJdGBXnZqTF1oFbgGqUFRzYP/0g5ikERWacKxUz3US7WVYakY4nZb7qaIJJmM8pD0DBY6o8rLcdorODBOgMJbmCY1y9u9EhiOlJpFvOiOsR2pZm5H/asp8ZWSOWrTX4ZWXMZGkmgoydw9TjnSMZuGggElKNJ8YgIlk5gBERlhiok2EZZOMu5zDKmjXa65Tc+8vqo2bIqMSnMApnIMLl9CAO2hCCwg8wQu8wpv1bL1bH9bnvHXNKmaOYaGsr18IpJ0K</latexit><latexit sha1_base64="E4SMcvXqUN8IXd2Zpd68ZI4HjBY=">AAACD3icbVDLSsNAFL3xWesr1aWbwSK4KkkRdCMU3bisYB/QhjKZTNqhk0mYmSgl9CP8ALf6Ce7ErZ/gF/gbTtMsbOuFgcM5994z9/gJZ0o7zre1tr6xubVd2inv7u0fHNqVo7aKU0loi8Q8ll0fK8qZoC3NNKfdRFIc+Zx2/PHtTO88UqlYLB70JKFehIeChYxgbaiBXennOzJJg2kWXNfJdGBXnZqTF1oFbgGqUFRzYP/0g5ikERWacKxUz3US7WVYakY4nZb7qaIJJmM8pD0DBY6o8rLcdorODBOgMJbmCY1y9u9EhiOlJpFvOiOsR2pZm5H/asp8ZWSOWrTX4ZWXMZGkmgoydw9TjnSMZuGggElKNJ8YgIlk5gBERlhiok2EZZOMu5zDKmjXa65Tc+8vqo2bIqMSnMApnIMLl9CAO2hCCwg8wQu8wpv1bL1bH9bnvHXNKmaOYaGsr18IpJ0K</latexit>



The Last Step: Using the Functional Again
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c
<latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit>

max(�gap)�
c+ 4

8
<latexit sha1_base64="E9hpepH2jgGA3Mkj9HII/yX3iq4=">AAACJ3icbZDPSsNAEMY3/q31X9Wjl2ARFLEkUtBjUQ8eFawKppTJdtIu7iZhdyKWkGfwOXwAr/oI3kSPnnwNt7UHrX6w8PHNDLPzC1MpDHneuzMxOTU9M1uaK88vLC4tV1ZWL0ySaY5NnshEX4VgUIoYmyRI4lWqEVQo8TK8ORrUL29RG5HE59RPsaWgG4tIcCAbtSvbgYK7reAYJUE7DwjvSKu8C2lRbO8GkQae8516kR8U7UrVq3lDuX+NPzJVNtJpu/IZdBKeKYyJSzDm2vdSauWgSXCJRTnIDKbAb6CL19bGoNC08uFJhbtpk44bJdq+mNxh+nMiB2VMX4W2UwH1zHhtEP5bM/YrPeyMrafooJWLOM0IY/69PcqkS4k7gOZ2hEZOsm8NcC3sAS7vgYVDFm3ZkvHHOfw1F3s136v5Z/Vq43DEqMTW2QbbYj7bZw12wk5Zk3F2zx7ZE3t2HpwX59V5+26dcEYza+yXnI8v27Wm7Q==</latexit><latexit sha1_base64="E9hpepH2jgGA3Mkj9HII/yX3iq4=">AAACJ3icbZDPSsNAEMY3/q31X9Wjl2ARFLEkUtBjUQ8eFawKppTJdtIu7iZhdyKWkGfwOXwAr/oI3kSPnnwNt7UHrX6w8PHNDLPzC1MpDHneuzMxOTU9M1uaK88vLC4tV1ZWL0ySaY5NnshEX4VgUIoYmyRI4lWqEVQo8TK8ORrUL29RG5HE59RPsaWgG4tIcCAbtSvbgYK7reAYJUE7DwjvSKu8C2lRbO8GkQae8516kR8U7UrVq3lDuX+NPzJVNtJpu/IZdBKeKYyJSzDm2vdSauWgSXCJRTnIDKbAb6CL19bGoNC08uFJhbtpk44bJdq+mNxh+nMiB2VMX4W2UwH1zHhtEP5bM/YrPeyMrafooJWLOM0IY/69PcqkS4k7gOZ2hEZOsm8NcC3sAS7vgYVDFm3ZkvHHOfw1F3s136v5Z/Vq43DEqMTW2QbbYj7bZw12wk5Zk3F2zx7ZE3t2HpwX59V5+26dcEYza+yXnI8v27Wm7Q==</latexit><latexit sha1_base64="E9hpepH2jgGA3Mkj9HII/yX3iq4=">AAACJ3icbZDPSsNAEMY3/q31X9Wjl2ARFLEkUtBjUQ8eFawKppTJdtIu7iZhdyKWkGfwOXwAr/oI3kSPnnwNt7UHrX6w8PHNDLPzC1MpDHneuzMxOTU9M1uaK88vLC4tV1ZWL0ySaY5NnshEX4VgUIoYmyRI4lWqEVQo8TK8ORrUL29RG5HE59RPsaWgG4tIcCAbtSvbgYK7reAYJUE7DwjvSKu8C2lRbO8GkQae8516kR8U7UrVq3lDuX+NPzJVNtJpu/IZdBKeKYyJSzDm2vdSauWgSXCJRTnIDKbAb6CL19bGoNC08uFJhbtpk44bJdq+mNxh+nMiB2VMX4W2UwH1zHhtEP5bM/YrPeyMrafooJWLOM0IY/69PcqkS4k7gOZ2hEZOsm8NcC3sAS7vgYVDFm3ZkvHHOfw1F3s136v5Z/Vq43DEqMTW2QbbYj7bZw12wk5Zk3F2zx7ZE3t2HpwX59V5+26dcEYza+yXnI8v27Wm7Q==</latexit><latexit sha1_base64="E9hpepH2jgGA3Mkj9HII/yX3iq4=">AAACJ3icbZDPSsNAEMY3/q31X9Wjl2ARFLEkUtBjUQ8eFawKppTJdtIu7iZhdyKWkGfwOXwAr/oI3kSPnnwNt7UHrX6w8PHNDLPzC1MpDHneuzMxOTU9M1uaK88vLC4tV1ZWL0ySaY5NnshEX4VgUIoYmyRI4lWqEVQo8TK8ORrUL29RG5HE59RPsaWgG4tIcCAbtSvbgYK7reAYJUE7DwjvSKu8C2lRbO8GkQae8516kR8U7UrVq3lDuX+NPzJVNtJpu/IZdBKeKYyJSzDm2vdSauWgSXCJRTnIDKbAb6CL19bGoNC08uFJhbtpk44bJdq+mNxh+nMiB2VMX4W2UwH1zHhtEP5bM/YrPeyMrafooJWLOM0IY/69PcqkS4k7gOZ2hEZOsm8NcC3sAS7vgYVDFm3ZkvHHOfw1F3s136v5Z/Vq43DEqMTW2QbbYj7bZw12wk5Zk3F2zx7ZE3t2HpwX59V5+26dcEYza+yXnI8v27Wm7Q==</latexit>

Virasoro
sphere packing

E8
<latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit>

Leech

The Last Step: Using the Functional Again
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c
<latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit>

max(�gap)�
c+ 4

8
<latexit sha1_base64="E9hpepH2jgGA3Mkj9HII/yX3iq4=">AAACJ3icbZDPSsNAEMY3/q31X9Wjl2ARFLEkUtBjUQ8eFawKppTJdtIu7iZhdyKWkGfwOXwAr/oI3kSPnnwNt7UHrX6w8PHNDLPzC1MpDHneuzMxOTU9M1uaK88vLC4tV1ZWL0ySaY5NnshEX4VgUIoYmyRI4lWqEVQo8TK8ORrUL29RG5HE59RPsaWgG4tIcCAbtSvbgYK7reAYJUE7DwjvSKu8C2lRbO8GkQae8516kR8U7UrVq3lDuX+NPzJVNtJpu/IZdBKeKYyJSzDm2vdSauWgSXCJRTnIDKbAb6CL19bGoNC08uFJhbtpk44bJdq+mNxh+nMiB2VMX4W2UwH1zHhtEP5bM/YrPeyMrafooJWLOM0IY/69PcqkS4k7gOZ2hEZOsm8NcC3sAS7vgYVDFm3ZkvHHOfw1F3s136v5Z/Vq43DEqMTW2QbbYj7bZw12wk5Zk3F2zx7ZE3t2HpwX59V5+26dcEYza+yXnI8v27Wm7Q==</latexit><latexit sha1_base64="E9hpepH2jgGA3Mkj9HII/yX3iq4=">AAACJ3icbZDPSsNAEMY3/q31X9Wjl2ARFLEkUtBjUQ8eFawKppTJdtIu7iZhdyKWkGfwOXwAr/oI3kSPnnwNt7UHrX6w8PHNDLPzC1MpDHneuzMxOTU9M1uaK88vLC4tV1ZWL0ySaY5NnshEX4VgUIoYmyRI4lWqEVQo8TK8ORrUL29RG5HE59RPsaWgG4tIcCAbtSvbgYK7reAYJUE7DwjvSKu8C2lRbO8GkQae8516kR8U7UrVq3lDuX+NPzJVNtJpu/IZdBKeKYyJSzDm2vdSauWgSXCJRTnIDKbAb6CL19bGoNC08uFJhbtpk44bJdq+mNxh+nMiB2VMX4W2UwH1zHhtEP5bM/YrPeyMrafooJWLOM0IY/69PcqkS4k7gOZ2hEZOsm8NcC3sAS7vgYVDFm3ZkvHHOfw1F3s136v5Z/Vq43DEqMTW2QbbYj7bZw12wk5Zk3F2zx7ZE3t2HpwX59V5+26dcEYza+yXnI8v27Wm7Q==</latexit><latexit sha1_base64="E9hpepH2jgGA3Mkj9HII/yX3iq4=">AAACJ3icbZDPSsNAEMY3/q31X9Wjl2ARFLEkUtBjUQ8eFawKppTJdtIu7iZhdyKWkGfwOXwAr/oI3kSPnnwNt7UHrX6w8PHNDLPzC1MpDHneuzMxOTU9M1uaK88vLC4tV1ZWL0ySaY5NnshEX4VgUIoYmyRI4lWqEVQo8TK8ORrUL29RG5HE59RPsaWgG4tIcCAbtSvbgYK7reAYJUE7DwjvSKu8C2lRbO8GkQae8516kR8U7UrVq3lDuX+NPzJVNtJpu/IZdBKeKYyJSzDm2vdSauWgSXCJRTnIDKbAb6CL19bGoNC08uFJhbtpk44bJdq+mNxh+nMiB2VMX4W2UwH1zHhtEP5bM/YrPeyMrafooJWLOM0IY/69PcqkS4k7gOZ2hEZOsm8NcC3sAS7vgYVDFm3ZkvHHOfw1F3s136v5Z/Vq43DEqMTW2QbbYj7bZw12wk5Zk3F2zx7ZE3t2HpwX59V5+26dcEYza+yXnI8v27Wm7Q==</latexit><latexit sha1_base64="E9hpepH2jgGA3Mkj9HII/yX3iq4=">AAACJ3icbZDPSsNAEMY3/q31X9Wjl2ARFLEkUtBjUQ8eFawKppTJdtIu7iZhdyKWkGfwOXwAr/oI3kSPnnwNt7UHrX6w8PHNDLPzC1MpDHneuzMxOTU9M1uaK88vLC4tV1ZWL0ySaY5NnshEX4VgUIoYmyRI4lWqEVQo8TK8ORrUL29RG5HE59RPsaWgG4tIcCAbtSvbgYK7reAYJUE7DwjvSKu8C2lRbO8GkQae8516kR8U7UrVq3lDuX+NPzJVNtJpu/IZdBKeKYyJSzDm2vdSauWgSXCJRTnIDKbAb6CL19bGoNC08uFJhbtpk44bJdq+mNxh+nMiB2VMX4W2UwH1zHhtEP5bM/YrPeyMrafooJWLOM0IY/69PcqkS4k7gOZ2hEZOsm8NcC3sAS7vgYVDFm3ZkvHHOfw1F3s136v5Z/Vq43DEqMTW2QbbYj7bZw12wk5Zk3F2zx7ZE3t2HpwX59V5+26dcEYza+yXnI8v27Wm7Q==</latexit>

Virasoro
sphere packing

E8
<latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit>

Leech

The Last Step: Using the Functional Again

The same optimal functionals which proved                    and                     
apply also to the sphere packing bootstrap.

�V (4) = 1
<latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit><latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit><latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit><latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit>

�V (12) = 2
<latexit sha1_base64="g2SwCjYkV5l+LZDVjR3onxu8kSg=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0Wom5IUQTdCURcuK9gHtCFMJrft0MkkzEwKJfQf/AC3+gnuxK2/4Bf4G07bLLT1wIXDOfdy7z1BwpnSjvNlFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g9HtzG+PQSoWi0c9ScCLyECwPqNEG8m37d4dcE38VsWtneNrXPPtslN15sCrxM1JGeVo+PZ3L4xpGoHQlBOluq6TaC8jUjPKYVrqpQoSQkdkAF1DBYlAedn88ik+M0qI+7E0JTSeq78nMhIpNYkC0xkRPVTL3kz811PmlCGES+t1/8rLmEhSDYIutvdTjnWMZ9ngkEmgmk8MIVQy8wCmQyIJ1SbBkknGXc5hlbRqVdepug8X5fpNnlERnaBTVEEuukR1dI8aqIkoGqNn9IJerSfrzXq3PhatBSufOUZ/YH3+ANZ5moI=</latexit><latexit sha1_base64="g2SwCjYkV5l+LZDVjR3onxu8kSg=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0Wom5IUQTdCURcuK9gHtCFMJrft0MkkzEwKJfQf/AC3+gnuxK2/4Bf4G07bLLT1wIXDOfdy7z1BwpnSjvNlFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g9HtzG+PQSoWi0c9ScCLyECwPqNEG8m37d4dcE38VsWtneNrXPPtslN15sCrxM1JGeVo+PZ3L4xpGoHQlBOluq6TaC8jUjPKYVrqpQoSQkdkAF1DBYlAedn88ik+M0qI+7E0JTSeq78nMhIpNYkC0xkRPVTL3kz811PmlCGES+t1/8rLmEhSDYIutvdTjnWMZ9ngkEmgmk8MIVQy8wCmQyIJ1SbBkknGXc5hlbRqVdepug8X5fpNnlERnaBTVEEuukR1dI8aqIkoGqNn9IJerSfrzXq3PhatBSufOUZ/YH3+ANZ5moI=</latexit><latexit sha1_base64="g2SwCjYkV5l+LZDVjR3onxu8kSg=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0Wom5IUQTdCURcuK9gHtCFMJrft0MkkzEwKJfQf/AC3+gnuxK2/4Bf4G07bLLT1wIXDOfdy7z1BwpnSjvNlFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g9HtzG+PQSoWi0c9ScCLyECwPqNEG8m37d4dcE38VsWtneNrXPPtslN15sCrxM1JGeVo+PZ3L4xpGoHQlBOluq6TaC8jUjPKYVrqpQoSQkdkAF1DBYlAedn88ik+M0qI+7E0JTSeq78nMhIpNYkC0xkRPVTL3kz811PmlCGES+t1/8rLmEhSDYIutvdTjnWMZ9ngkEmgmk8MIVQy8wCmQyIJ1SbBkknGXc5hlbRqVdepug8X5fpNnlERnaBTVEEuukR1dI8aqIkoGqNn9IJerSfrzXq3PhatBSufOUZ/YH3+ANZ5moI=</latexit><latexit sha1_base64="g2SwCjYkV5l+LZDVjR3onxu8kSg=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0Wom5IUQTdCURcuK9gHtCFMJrft0MkkzEwKJfQf/AC3+gnuxK2/4Bf4G07bLLT1wIXDOfdy7z1BwpnSjvNlFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g9HtzG+PQSoWi0c9ScCLyECwPqNEG8m37d4dcE38VsWtneNrXPPtslN15sCrxM1JGeVo+PZ3L4xpGoHQlBOluq6TaC8jUjPKYVrqpQoSQkdkAF1DBYlAedn88ik+M0qI+7E0JTSeq78nMhIpNYkC0xkRPVTL3kz811PmlCGES+t1/8rLmEhSDYIutvdTjnWMZ9ngkEmgmk8MIVQy8wCmQyIJ1SbBkknGXc5hlbRqVdepug8X5fpNnlERnaBTVEEuukR1dI8aqIkoGqNn9IJerSfrzXq3PhatBSufOUZ/YH3+ANZ5moI=</latexit>

E8
<latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit>

and Leech lattice are optimal in 8 and 24 dimensions.)
<latexit sha1_base64="EFs87OYXM+qcLo2S39owUgqZrrw=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5dRzAeSIfT09GSa9HQP3TVKGHIAD+BWj+BO3HoMT+A17CSz0MQHBY/3qqiqF6SCG3DdL6e0srq2vlHerGxt7+zuVfcP2kZlmrIWVULpbkAME1yyFnAQrJtqRpJAsE4wup76nQemDVfyHsYp8xMylDzilICVev07PoyBaK0eB9WaW3dnwMvEK0gNFWgOqt/9UNEsYRKoIMb0PDcFPycaOBVsUulnhqWEjsiQ9SyVJGHGz2cnT/CJVUIcKW1LAp6pvydykhgzTgLbmRCIzaI3Ff/1jD0lZuHCeogu/ZzLNAMm6Xx7lAkMCk9DwSHXjIIYW0Ko5vYBTGOiCQUbXcUm4y3msEzaZ3XPrXu357XGVZFRGR2hY3SKPHSBGugGNVELUaTQM3pBr86T8+a8Ox/z1pJTzByiP3A+fwDPiZpG</latexit><latexit sha1_base64="EFs87OYXM+qcLo2S39owUgqZrrw=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5dRzAeSIfT09GSa9HQP3TVKGHIAD+BWj+BO3HoMT+A17CSz0MQHBY/3qqiqF6SCG3DdL6e0srq2vlHerGxt7+zuVfcP2kZlmrIWVULpbkAME1yyFnAQrJtqRpJAsE4wup76nQemDVfyHsYp8xMylDzilICVev07PoyBaK0eB9WaW3dnwMvEK0gNFWgOqt/9UNEsYRKoIMb0PDcFPycaOBVsUulnhqWEjsiQ9SyVJGHGz2cnT/CJVUIcKW1LAp6pvydykhgzTgLbmRCIzaI3Ff/1jD0lZuHCeogu/ZzLNAMm6Xx7lAkMCk9DwSHXjIIYW0Ko5vYBTGOiCQUbXcUm4y3msEzaZ3XPrXu357XGVZFRGR2hY3SKPHSBGugGNVELUaTQM3pBr86T8+a8Ox/z1pJTzByiP3A+fwDPiZpG</latexit><latexit sha1_base64="EFs87OYXM+qcLo2S39owUgqZrrw=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5dRzAeSIfT09GSa9HQP3TVKGHIAD+BWj+BO3HoMT+A17CSz0MQHBY/3qqiqF6SCG3DdL6e0srq2vlHerGxt7+zuVfcP2kZlmrIWVULpbkAME1yyFnAQrJtqRpJAsE4wup76nQemDVfyHsYp8xMylDzilICVev07PoyBaK0eB9WaW3dnwMvEK0gNFWgOqt/9UNEsYRKoIMb0PDcFPycaOBVsUulnhqWEjsiQ9SyVJGHGz2cnT/CJVUIcKW1LAp6pvydykhgzTgLbmRCIzaI3Ff/1jD0lZuHCeogu/ZzLNAMm6Xx7lAkMCk9DwSHXjIIYW0Ko5vYBTGOiCQUbXcUm4y3msEzaZ3XPrXu357XGVZFRGR2hY3SKPHSBGugGNVELUaTQM3pBr86T8+a8Ox/z1pJTzByiP3A+fwDPiZpG</latexit><latexit sha1_base64="EFs87OYXM+qcLo2S39owUgqZrrw=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5dRzAeSIfT09GSa9HQP3TVKGHIAD+BWj+BO3HoMT+A17CSz0MQHBY/3qqiqF6SCG3DdL6e0srq2vlHerGxt7+zuVfcP2kZlmrIWVULpbkAME1yyFnAQrJtqRpJAsE4wup76nQemDVfyHsYp8xMylDzilICVev07PoyBaK0eB9WaW3dnwMvEK0gNFWgOqt/9UNEsYRKoIMb0PDcFPycaOBVsUulnhqWEjsiQ9SyVJGHGz2cnT/CJVUIcKW1LAp6pvydykhgzTgLbmRCIzaI3Ff/1jD0lZuHCeogu/ZzLNAMm6Xx7lAkMCk9DwSHXjIIYW0Ko5vYBTGOiCQUbXcUm4y3msEzaZ3XPrXu357XGVZFRGR2hY3SKPHSBGugGNVELUaTQM3pBr86T8+a8Ox/z1pJTzByiP3A+fwDPiZpG</latexit>
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c
<latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit>

max(�gap)�
c+ 4

8
<latexit sha1_base64="E9hpepH2jgGA3Mkj9HII/yX3iq4=">AAACJ3icbZDPSsNAEMY3/q31X9Wjl2ARFLEkUtBjUQ8eFawKppTJdtIu7iZhdyKWkGfwOXwAr/oI3kSPnnwNt7UHrX6w8PHNDLPzC1MpDHneuzMxOTU9M1uaK88vLC4tV1ZWL0ySaY5NnshEX4VgUIoYmyRI4lWqEVQo8TK8ORrUL29RG5HE59RPsaWgG4tIcCAbtSvbgYK7reAYJUE7DwjvSKu8C2lRbO8GkQae8516kR8U7UrVq3lDuX+NPzJVNtJpu/IZdBKeKYyJSzDm2vdSauWgSXCJRTnIDKbAb6CL19bGoNC08uFJhbtpk44bJdq+mNxh+nMiB2VMX4W2UwH1zHhtEP5bM/YrPeyMrafooJWLOM0IY/69PcqkS4k7gOZ2hEZOsm8NcC3sAS7vgYVDFm3ZkvHHOfw1F3s136v5Z/Vq43DEqMTW2QbbYj7bZw12wk5Zk3F2zx7ZE3t2HpwX59V5+26dcEYza+yXnI8v27Wm7Q==</latexit><latexit sha1_base64="E9hpepH2jgGA3Mkj9HII/yX3iq4=">AAACJ3icbZDPSsNAEMY3/q31X9Wjl2ARFLEkUtBjUQ8eFawKppTJdtIu7iZhdyKWkGfwOXwAr/oI3kSPnnwNt7UHrX6w8PHNDLPzC1MpDHneuzMxOTU9M1uaK88vLC4tV1ZWL0ySaY5NnshEX4VgUIoYmyRI4lWqEVQo8TK8ORrUL29RG5HE59RPsaWgG4tIcCAbtSvbgYK7reAYJUE7DwjvSKu8C2lRbO8GkQae8516kR8U7UrVq3lDuX+NPzJVNtJpu/IZdBKeKYyJSzDm2vdSauWgSXCJRTnIDKbAb6CL19bGoNC08uFJhbtpk44bJdq+mNxh+nMiB2VMX4W2UwH1zHhtEP5bM/YrPeyMrafooJWLOM0IY/69PcqkS4k7gOZ2hEZOsm8NcC3sAS7vgYVDFm3ZkvHHOfw1F3s136v5Z/Vq43DEqMTW2QbbYj7bZw12wk5Zk3F2zx7ZE3t2HpwX59V5+26dcEYza+yXnI8v27Wm7Q==</latexit><latexit sha1_base64="E9hpepH2jgGA3Mkj9HII/yX3iq4=">AAACJ3icbZDPSsNAEMY3/q31X9Wjl2ARFLEkUtBjUQ8eFawKppTJdtIu7iZhdyKWkGfwOXwAr/oI3kSPnnwNt7UHrX6w8PHNDLPzC1MpDHneuzMxOTU9M1uaK88vLC4tV1ZWL0ySaY5NnshEX4VgUIoYmyRI4lWqEVQo8TK8ORrUL29RG5HE59RPsaWgG4tIcCAbtSvbgYK7reAYJUE7DwjvSKu8C2lRbO8GkQae8516kR8U7UrVq3lDuX+NPzJVNtJpu/IZdBKeKYyJSzDm2vdSauWgSXCJRTnIDKbAb6CL19bGoNC08uFJhbtpk44bJdq+mNxh+nMiB2VMX4W2UwH1zHhtEP5bM/YrPeyMrafooJWLOM0IY/69PcqkS4k7gOZ2hEZOsm8NcC3sAS7vgYVDFm3ZkvHHOfw1F3s136v5Z/Vq43DEqMTW2QbbYj7bZw12wk5Zk3F2zx7ZE3t2HpwX59V5+26dcEYza+yXnI8v27Wm7Q==</latexit><latexit sha1_base64="E9hpepH2jgGA3Mkj9HII/yX3iq4=">AAACJ3icbZDPSsNAEMY3/q31X9Wjl2ARFLEkUtBjUQ8eFawKppTJdtIu7iZhdyKWkGfwOXwAr/oI3kSPnnwNt7UHrX6w8PHNDLPzC1MpDHneuzMxOTU9M1uaK88vLC4tV1ZWL0ySaY5NnshEX4VgUIoYmyRI4lWqEVQo8TK8ORrUL29RG5HE59RPsaWgG4tIcCAbtSvbgYK7reAYJUE7DwjvSKu8C2lRbO8GkQae8516kR8U7UrVq3lDuX+NPzJVNtJpu/IZdBKeKYyJSzDm2vdSauWgSXCJRTnIDKbAb6CL19bGoNC08uFJhbtpk44bJdq+mNxh+nMiB2VMX4W2UwH1zHhtEP5bM/YrPeyMrafooJWLOM0IY/69PcqkS4k7gOZ2hEZOsm8NcC3sAS7vgYVDFm3ZkvHHOfw1F3s136v5Z/Vq43DEqMTW2QbbYj7bZw12wk5Zk3F2zx7ZE3t2HpwX59V5+26dcEYza+yXnI8v27Wm7Q==</latexit>

Virasoro
sphere packing

E8
<latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit>

Leech

The Last Step: Using the Functional Again

The same optimal functionals which proved                    and                     
apply also to the sphere packing bootstrap.

�V (4) = 1
<latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit><latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit><latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit><latexit sha1_base64="KwJI0BjzPptMFNDJhbQjjOZWPYA=">AAACDXicbVDLSsNAFJ3UV62PRl26GSxC3ZRECroRirpwWcE+oA1hMr1ph04mYWYilNBv8APc6ie4E7d+g1/gbzhts9DWAxcO59zLvfcECWdKO86XVVhb39jcKm6Xdnb39sv2wWFbxamk0KIxj2U3IAo4E9DSTHPoJhJIFHDoBOObmd95BKlYLB70JAEvIkPBQkaJNpJvl/u3wDXx29X6Gb7Crm9XnJozB14lbk4qKEfTt7/7g5imEQhNOVGq5zqJ9jIiNaMcpqV+qiAhdEyG0DNUkAiUl80Pn+JTowxwGEtTQuO5+nsiI5FSkygwnRHRI7XszcR/PWVOGcFgab0OL72MiSTVIOhie5hyrGM8iwYPmASq+cQQQiUzD2A6IpJQbQIsmWTc5RxWSfu85jo1975eaVznGRXRMTpBVeSiC9RAd6iJWoiiFD2jF/RqPVlv1rv1sWgtWPnMEfoD6/MHYFaaSA==</latexit>

�V (12) = 2
<latexit sha1_base64="g2SwCjYkV5l+LZDVjR3onxu8kSg=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0Wom5IUQTdCURcuK9gHtCFMJrft0MkkzEwKJfQf/AC3+gnuxK2/4Bf4G07bLLT1wIXDOfdy7z1BwpnSjvNlFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g9HtzG+PQSoWi0c9ScCLyECwPqNEG8m37d4dcE38VsWtneNrXPPtslN15sCrxM1JGeVo+PZ3L4xpGoHQlBOluq6TaC8jUjPKYVrqpQoSQkdkAF1DBYlAedn88ik+M0qI+7E0JTSeq78nMhIpNYkC0xkRPVTL3kz811PmlCGES+t1/8rLmEhSDYIutvdTjnWMZ9ngkEmgmk8MIVQy8wCmQyIJ1SbBkknGXc5hlbRqVdepug8X5fpNnlERnaBTVEEuukR1dI8aqIkoGqNn9IJerSfrzXq3PhatBSufOUZ/YH3+ANZ5moI=</latexit><latexit sha1_base64="g2SwCjYkV5l+LZDVjR3onxu8kSg=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0Wom5IUQTdCURcuK9gHtCFMJrft0MkkzEwKJfQf/AC3+gnuxK2/4Bf4G07bLLT1wIXDOfdy7z1BwpnSjvNlFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g9HtzG+PQSoWi0c9ScCLyECwPqNEG8m37d4dcE38VsWtneNrXPPtslN15sCrxM1JGeVo+PZ3L4xpGoHQlBOluq6TaC8jUjPKYVrqpQoSQkdkAF1DBYlAedn88ik+M0qI+7E0JTSeq78nMhIpNYkC0xkRPVTL3kz811PmlCGES+t1/8rLmEhSDYIutvdTjnWMZ9ngkEmgmk8MIVQy8wCmQyIJ1SbBkknGXc5hlbRqVdepug8X5fpNnlERnaBTVEEuukR1dI8aqIkoGqNn9IJerSfrzXq3PhatBSufOUZ/YH3+ANZ5moI=</latexit><latexit sha1_base64="g2SwCjYkV5l+LZDVjR3onxu8kSg=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0Wom5IUQTdCURcuK9gHtCFMJrft0MkkzEwKJfQf/AC3+gnuxK2/4Bf4G07bLLT1wIXDOfdy7z1BwpnSjvNlFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g9HtzG+PQSoWi0c9ScCLyECwPqNEG8m37d4dcE38VsWtneNrXPPtslN15sCrxM1JGeVo+PZ3L4xpGoHQlBOluq6TaC8jUjPKYVrqpQoSQkdkAF1DBYlAedn88ik+M0qI+7E0JTSeq78nMhIpNYkC0xkRPVTL3kz811PmlCGES+t1/8rLmEhSDYIutvdTjnWMZ9ngkEmgmk8MIVQy8wCmQyIJ1SbBkknGXc5hlbRqVdepug8X5fpNnlERnaBTVEEuukR1dI8aqIkoGqNn9IJerSfrzXq3PhatBSufOUZ/YH3+ANZ5moI=</latexit><latexit sha1_base64="g2SwCjYkV5l+LZDVjR3onxu8kSg=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0Wom5IUQTdCURcuK9gHtCFMJrft0MkkzEwKJfQf/AC3+gnuxK2/4Bf4G07bLLT1wIXDOfdy7z1BwpnSjvNlFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g9HtzG+PQSoWi0c9ScCLyECwPqNEG8m37d4dcE38VsWtneNrXPPtslN15sCrxM1JGeVo+PZ3L4xpGoHQlBOluq6TaC8jUjPKYVrqpQoSQkdkAF1DBYlAedn88ik+M0qI+7E0JTSeq78nMhIpNYkC0xkRPVTL3kz811PmlCGES+t1/8rLmEhSDYIutvdTjnWMZ9ngkEmgmk8MIVQy8wCmQyIJ1SbBkknGXc5hlbRqVdepug8X5fpNnlERnaBTVEEuukR1dI8aqIkoGqNn9IJerSfrzXq3PhatBSufOUZ/YH3+ANZ5moI=</latexit>

E8
<latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit>

and Leech lattice are optimal in 8 and 24 dimensions.)
<latexit sha1_base64="EFs87OYXM+qcLo2S39owUgqZrrw=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5dRzAeSIfT09GSa9HQP3TVKGHIAD+BWj+BO3HoMT+A17CSz0MQHBY/3qqiqF6SCG3DdL6e0srq2vlHerGxt7+zuVfcP2kZlmrIWVULpbkAME1yyFnAQrJtqRpJAsE4wup76nQemDVfyHsYp8xMylDzilICVev07PoyBaK0eB9WaW3dnwMvEK0gNFWgOqt/9UNEsYRKoIMb0PDcFPycaOBVsUulnhqWEjsiQ9SyVJGHGz2cnT/CJVUIcKW1LAp6pvydykhgzTgLbmRCIzaI3Ff/1jD0lZuHCeogu/ZzLNAMm6Xx7lAkMCk9DwSHXjIIYW0Ko5vYBTGOiCQUbXcUm4y3msEzaZ3XPrXu357XGVZFRGR2hY3SKPHSBGugGNVELUaTQM3pBr86T8+a8Ox/z1pJTzByiP3A+fwDPiZpG</latexit><latexit sha1_base64="EFs87OYXM+qcLo2S39owUgqZrrw=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5dRzAeSIfT09GSa9HQP3TVKGHIAD+BWj+BO3HoMT+A17CSz0MQHBY/3qqiqF6SCG3DdL6e0srq2vlHerGxt7+zuVfcP2kZlmrIWVULpbkAME1yyFnAQrJtqRpJAsE4wup76nQemDVfyHsYp8xMylDzilICVev07PoyBaK0eB9WaW3dnwMvEK0gNFWgOqt/9UNEsYRKoIMb0PDcFPycaOBVsUulnhqWEjsiQ9SyVJGHGz2cnT/CJVUIcKW1LAp6pvydykhgzTgLbmRCIzaI3Ff/1jD0lZuHCeogu/ZzLNAMm6Xx7lAkMCk9DwSHXjIIYW0Ko5vYBTGOiCQUbXcUm4y3msEzaZ3XPrXu357XGVZFRGR2hY3SKPHSBGugGNVELUaTQM3pBr86T8+a8Ox/z1pJTzByiP3A+fwDPiZpG</latexit><latexit sha1_base64="EFs87OYXM+qcLo2S39owUgqZrrw=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5dRzAeSIfT09GSa9HQP3TVKGHIAD+BWj+BO3HoMT+A17CSz0MQHBY/3qqiqF6SCG3DdL6e0srq2vlHerGxt7+zuVfcP2kZlmrIWVULpbkAME1yyFnAQrJtqRpJAsE4wup76nQemDVfyHsYp8xMylDzilICVev07PoyBaK0eB9WaW3dnwMvEK0gNFWgOqt/9UNEsYRKoIMb0PDcFPycaOBVsUulnhqWEjsiQ9SyVJGHGz2cnT/CJVUIcKW1LAp6pvydykhgzTgLbmRCIzaI3Ff/1jD0lZuHCeogu/ZzLNAMm6Xx7lAkMCk9DwSHXjIIYW0Ko5vYBTGOiCQUbXcUm4y3msEzaZ3XPrXu357XGVZFRGR2hY3SKPHSBGugGNVELUaTQM3pBr86T8+a8Ox/z1pJTzByiP3A+fwDPiZpG</latexit><latexit sha1_base64="EFs87OYXM+qcLo2S39owUgqZrrw=">AAACB3icbVBLSgNBEO2Jvxh/UZduGoPgKsyIoMugG5dRzAeSIfT09GSa9HQP3TVKGHIAD+BWj+BO3HoMT+A17CSz0MQHBY/3qqiqF6SCG3DdL6e0srq2vlHerGxt7+zuVfcP2kZlmrIWVULpbkAME1yyFnAQrJtqRpJAsE4wup76nQemDVfyHsYp8xMylDzilICVev07PoyBaK0eB9WaW3dnwMvEK0gNFWgOqt/9UNEsYRKoIMb0PDcFPycaOBVsUulnhqWEjsiQ9SyVJGHGz2cnT/CJVUIcKW1LAp6pvydykhgzTgLbmRCIzaI3Ff/1jD0lZuHCeogu/ZzLNAMm6Xx7lAkMCk9DwSHXjIIYW0Ko5vYBTGOiCQUbXcUm4y3msEzaZ3XPrXu357XGVZFRGR2hY3SKPHSBGugGNVELUaTQM3pBr86T8+a8Ox/z1pJTzByiP3A+fwDPiZpG</latexit>

What I have described is a condensed version of Viazovska’s solution.



Dictionary
3D quantum gravity sphere packing

partition function Z(⌧) =
X

pairs of
spheres

e⇡i⌧ |xi�xj |2

⌘(⌧)d

<latexit sha1_base64="loanmcfx0/sRc874Ta3JGaAT30o="></latexit><latexit sha1_base64="loanmcfx0/sRc874Ta3JGaAT30o="></latexit><latexit sha1_base64="loanmcfx0/sRc874Ta3JGaAT30o="></latexit><latexit sha1_base64="loanmcfx0/sRc874Ta3JGaAT30o="></latexit>

symmetry Virasoro2
<latexit sha1_base64="7DQkAeiF0X4V4gbchwZ9zB+vNeU=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiRF0GXRjcsKthXaWCaTSTt0HmFmIoTQr/AD3OonuBO3foFf4G84abPQ1gMDh3Pu5Z45YcKoNp735VTW1jc2t6rbtZ3dvf0D9/Cop2WqMOliyaS6D5EmjArSNdQwcp8ognjISD+cXhd+/5EoTaW4M1lCAo7GgsYUI2OlkVsfcmQmiuc9qpCWSs4eWiO34TW9OeAq8UvSACU6I/d7GEmcciIMZkjrge8lJsiRMhQzMqsNU00ShKdoTAaWCsSJDvJ5+Bk8tUoEY6nsEwbO1d8bOeJaZzy0k0VUvewV4r+etlEmJFo6b+LLIKciSQ0ReHE9Thk0Ehb1wIgqgg3LLEFYUfsBiCdIIWxsiTXbjL/cwyrptZq+1/Rvzxvtq7KjKjgGJ+AM+OACtMEN6IAuwCADz+AFvDpPzpvz7nwsRitOuVMHf+B8/gDRTZ4E</latexit><latexit sha1_base64="7DQkAeiF0X4V4gbchwZ9zB+vNeU=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiRF0GXRjcsKthXaWCaTSTt0HmFmIoTQr/AD3OonuBO3foFf4G84abPQ1gMDh3Pu5Z45YcKoNp735VTW1jc2t6rbtZ3dvf0D9/Cop2WqMOliyaS6D5EmjArSNdQwcp8ognjISD+cXhd+/5EoTaW4M1lCAo7GgsYUI2OlkVsfcmQmiuc9qpCWSs4eWiO34TW9OeAq8UvSACU6I/d7GEmcciIMZkjrge8lJsiRMhQzMqsNU00ShKdoTAaWCsSJDvJ5+Bk8tUoEY6nsEwbO1d8bOeJaZzy0k0VUvewV4r+etlEmJFo6b+LLIKciSQ0ReHE9Thk0Ehb1wIgqgg3LLEFYUfsBiCdIIWxsiTXbjL/cwyrptZq+1/Rvzxvtq7KjKjgGJ+AM+OACtMEN6IAuwCADz+AFvDpPzpvz7nwsRitOuVMHf+B8/gDRTZ4E</latexit><latexit sha1_base64="7DQkAeiF0X4V4gbchwZ9zB+vNeU=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiRF0GXRjcsKthXaWCaTSTt0HmFmIoTQr/AD3OonuBO3foFf4G84abPQ1gMDh3Pu5Z45YcKoNp735VTW1jc2t6rbtZ3dvf0D9/Cop2WqMOliyaS6D5EmjArSNdQwcp8ognjISD+cXhd+/5EoTaW4M1lCAo7GgsYUI2OlkVsfcmQmiuc9qpCWSs4eWiO34TW9OeAq8UvSACU6I/d7GEmcciIMZkjrge8lJsiRMhQzMqsNU00ShKdoTAaWCsSJDvJ5+Bk8tUoEY6nsEwbO1d8bOeJaZzy0k0VUvewV4r+etlEmJFo6b+LLIKciSQ0ReHE9Thk0Ehb1wIgqgg3LLEFYUfsBiCdIIWxsiTXbjL/cwyrptZq+1/Rvzxvtq7KjKjgGJ+AM+OACtMEN6IAuwCADz+AFvDpPzpvz7nwsRitOuVMHf+B8/gDRTZ4E</latexit><latexit sha1_base64="7DQkAeiF0X4V4gbchwZ9zB+vNeU=">AAACEXicbVDLSsNAFJ3UV62vaJduBovgqiRF0GXRjcsKthXaWCaTSTt0HmFmIoTQr/AD3OonuBO3foFf4G84abPQ1gMDh3Pu5Z45YcKoNp735VTW1jc2t6rbtZ3dvf0D9/Cop2WqMOliyaS6D5EmjArSNdQwcp8ognjISD+cXhd+/5EoTaW4M1lCAo7GgsYUI2OlkVsfcmQmiuc9qpCWSs4eWiO34TW9OeAq8UvSACU6I/d7GEmcciIMZkjrge8lJsiRMhQzMqsNU00ShKdoTAaWCsSJDvJ5+Bk8tUoEY6nsEwbO1d8bOeJaZzy0k0VUvewV4r+etlEmJFo6b+LLIKciSQ0ReHE9Thk0Ehb1wIgqgg3LLEFYUfsBiCdIIWxsiTXbjL/cwyrptZq+1/Rvzxvtq7KjKjgGJ+AM+OACtMEN6IAuwCADz+AFvDpPzpvz7nwsRitOuVMHf+B8/gDRTZ4E</latexit>

central charge c
<latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit><latexit sha1_base64="FNpmwfGGDh9N0z1KPcxuUiHMvig=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotNqzW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDa03lcA=</latexit>

d = 2c
<latexit sha1_base64="uNHa5zYL+ZiQHD4sFQpFkw/Qias=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcCq4bdFitOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QNvOZax</latexit><latexit sha1_base64="uNHa5zYL+ZiQHD4sFQpFkw/Qias=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcCq4bdFitOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QNvOZax</latexit><latexit sha1_base64="uNHa5zYL+ZiQHD4sFQpFkw/Qias=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcCq4bdFitOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QNvOZax</latexit><latexit sha1_base64="uNHa5zYL+ZiQHD4sFQpFkw/Qias=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcCq4bdFitOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QNvOZax</latexit>

dimension of space

U(1)c ⇥ U(1)c
<latexit sha1_base64="xz3RhiXMW/VNdqNaWOYjT7dblwY=">AAACEXicbVDLSsNAFJ3UV62vaJduBotQNyURQZdFNy4rmLbQxjKZTNuhk0mYuRFC6Ff4AW71E9yJW7/AL/A3nLZZaOuBgXPPvZdz5wSJ4Boc58sqra1vbG6Vtys7u3v7B/bhUVvHqaLMo7GIVTcgmgkumQccBOsmipEoEKwTTG5m/c4jU5rH8h6yhPkRGUk+5JSAkQZ21au7Zw+0DzxiGi+KgV1zGs4ceJW4BamhAq2B/d0PY5pGTAIVROue6yTg50QBp4JNK/1Us4TQCRmxnqGSGC8/nx8/xadGCfEwVuZJwHP190ZOIq2zKDCTEYGxXu7NxH972pwyZuGSPQyv/JzLJAUm6cJ9mAoMMZ7Fg0OuGAWRGUKo4uYDmI6JIhRMiBWTjLucwyppnzdcp+HeXdSa10VGZXSMTlAduegSNdEtaiEPUZShZ/SCXq0n6816tz4WoyWr2KmiP7A+fwCfZpwQ</latexit><latexit sha1_base64="xz3RhiXMW/VNdqNaWOYjT7dblwY=">AAACEXicbVDLSsNAFJ3UV62vaJduBotQNyURQZdFNy4rmLbQxjKZTNuhk0mYuRFC6Ff4AW71E9yJW7/AL/A3nLZZaOuBgXPPvZdz5wSJ4Boc58sqra1vbG6Vtys7u3v7B/bhUVvHqaLMo7GIVTcgmgkumQccBOsmipEoEKwTTG5m/c4jU5rH8h6yhPkRGUk+5JSAkQZ21au7Zw+0DzxiGi+KgV1zGs4ceJW4BamhAq2B/d0PY5pGTAIVROue6yTg50QBp4JNK/1Us4TQCRmxnqGSGC8/nx8/xadGCfEwVuZJwHP190ZOIq2zKDCTEYGxXu7NxH972pwyZuGSPQyv/JzLJAUm6cJ9mAoMMZ7Fg0OuGAWRGUKo4uYDmI6JIhRMiBWTjLucwyppnzdcp+HeXdSa10VGZXSMTlAduegSNdEtaiEPUZShZ/SCXq0n6816tz4WoyWr2KmiP7A+fwCfZpwQ</latexit><latexit sha1_base64="xz3RhiXMW/VNdqNaWOYjT7dblwY=">AAACEXicbVDLSsNAFJ3UV62vaJduBotQNyURQZdFNy4rmLbQxjKZTNuhk0mYuRFC6Ff4AW71E9yJW7/AL/A3nLZZaOuBgXPPvZdz5wSJ4Boc58sqra1vbG6Vtys7u3v7B/bhUVvHqaLMo7GIVTcgmgkumQccBOsmipEoEKwTTG5m/c4jU5rH8h6yhPkRGUk+5JSAkQZ21au7Zw+0DzxiGi+KgV1zGs4ceJW4BamhAq2B/d0PY5pGTAIVROue6yTg50QBp4JNK/1Us4TQCRmxnqGSGC8/nx8/xadGCfEwVuZJwHP190ZOIq2zKDCTEYGxXu7NxH972pwyZuGSPQyv/JzLJAUm6cJ9mAoMMZ7Fg0OuGAWRGUKo4uYDmI6JIhRMiBWTjLucwyppnzdcp+HeXdSa10VGZXSMTlAduegSNdEtaiEPUZShZ/SCXq0n6816tz4WoyWr2KmiP7A+fwCfZpwQ</latexit><latexit sha1_base64="xz3RhiXMW/VNdqNaWOYjT7dblwY=">AAACEXicbVDLSsNAFJ3UV62vaJduBotQNyURQZdFNy4rmLbQxjKZTNuhk0mYuRFC6Ff4AW71E9yJW7/AL/A3nLZZaOuBgXPPvZdz5wSJ4Boc58sqra1vbG6Vtys7u3v7B/bhUVvHqaLMo7GIVTcgmgkumQccBOsmipEoEKwTTG5m/c4jU5rH8h6yhPkRGUk+5JSAkQZ21au7Zw+0DzxiGi+KgV1zGs4ceJW4BamhAq2B/d0PY5pGTAIVROue6yTg50QBp4JNK/1Us4TQCRmxnqGSGC8/nx8/xadGCfEwVuZJwHP190ZOIq2zKDCTEYGxXu7NxH972pwyZuGSPQyv/JzLJAUm6cJ9mAoMMZ7Fg0OuGAWRGUKo4uYDmI6JIhRMiBWTjLucwyppnzdcp+HeXdSa10VGZXSMTlAduegSNdEtaiEPUZShZ/SCXq0n6816tz4WoyWr2KmiP7A+fwCfZpwQ</latexit>

scaling dimension �
<latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit><latexit sha1_base64="D6Xm+S1v11yxO928Qm0kzab1NMI=">AAACAnicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegHjxGMA9IljA725uMmZ1dZmaFEHLzA7zqJ3gTr/6IX+BvOEn2oIkFDUVVN91dQSq4Nq775RRWVtfWN4qbpa3tnd298v5BUyeZYthgiUhUO6AaBZfYMNwIbKcKaRwIbAXD66nfekSleSLvzShFP6Z9ySPOqLFSs3uDwtBeueJW3RnIMvFyUoEc9V75uxsmLItRGiao1h3PTY0/pspwJnBS6mYaU8qGtI8dSyWNUfvj2bUTcmKVkESJsiUNmam/J8Y01noUB7YzpmagF72p+K+n7SkDDBfWm+jSH3OZZgYlm2+PMkFMQqZ5kJArZEaMLKFMcfsAYQOqKDM2tZJNxlvMYZk0z6qeW/Xuziu1qzyjIhzBMZyCBxdQg1uoQwMYPMAzvMCr8+S8Oe/Ox7y14OQzh/AHzucPb2aX1Q==</latexit>

distance in Rd
<latexit sha1_base64="LlZ3EoF8QxUOwrIhjL/NoRVXrSQ=">AAACCnicbVDLSsNAFL3xWeur6tJNsAiuSiKCLotuXFaxD2jTMpnctEMnkzAzEUroH/gBbvUT3Ilbf8Iv8DectFlo64GBwzn3cs8cP+FMacf5slZW19Y3Nktb5e2d3b39ysFhS8WppNikMY9lxycKORPY1Exz7CQSSeRzbPvjm9xvP6JULBYPepKgF5GhYCGjRBup34uIHvl+dj/tZ8F0UKk6NWcGe5m4BalCgcag8t0LYppGKDTlRKmu6yTay4jUjHKclnupwoTQMRli11BBIlReNks9tU+NEthhLM0T2p6pvzcyEik1iXwzmadUi14u/uspE2WEwcJ5HV55GRNJqlHQ+fUw5baO7bwXO2ASqeYTQwiVzHzApiMiCdWmvbJpxl3sYZm0zmuuU3PvLqr166KjEhzDCZyBC5dQh1toQBMoSHiGF3i1nqw36936mI+uWMXOEfyB9fkDW9WbrQ==</latexit><latexit sha1_base64="LlZ3EoF8QxUOwrIhjL/NoRVXrSQ=">AAACCnicbVDLSsNAFL3xWeur6tJNsAiuSiKCLotuXFaxD2jTMpnctEMnkzAzEUroH/gBbvUT3Ilbf8Iv8DectFlo64GBwzn3cs8cP+FMacf5slZW19Y3Nktb5e2d3b39ysFhS8WppNikMY9lxycKORPY1Exz7CQSSeRzbPvjm9xvP6JULBYPepKgF5GhYCGjRBup34uIHvl+dj/tZ8F0UKk6NWcGe5m4BalCgcag8t0LYppGKDTlRKmu6yTay4jUjHKclnupwoTQMRli11BBIlReNks9tU+NEthhLM0T2p6pvzcyEik1iXwzmadUi14u/uspE2WEwcJ5HV55GRNJqlHQ+fUw5baO7bwXO2ASqeYTQwiVzHzApiMiCdWmvbJpxl3sYZm0zmuuU3PvLqr166KjEhzDCZyBC5dQh1toQBMoSHiGF3i1nqw36936mI+uWMXOEfyB9fkDW9WbrQ==</latexit><latexit sha1_base64="LlZ3EoF8QxUOwrIhjL/NoRVXrSQ=">AAACCnicbVDLSsNAFL3xWeur6tJNsAiuSiKCLotuXFaxD2jTMpnctEMnkzAzEUroH/gBbvUT3Ilbf8Iv8DectFlo64GBwzn3cs8cP+FMacf5slZW19Y3Nktb5e2d3b39ysFhS8WppNikMY9lxycKORPY1Exz7CQSSeRzbPvjm9xvP6JULBYPepKgF5GhYCGjRBup34uIHvl+dj/tZ8F0UKk6NWcGe5m4BalCgcag8t0LYppGKDTlRKmu6yTay4jUjHKclnupwoTQMRli11BBIlReNks9tU+NEthhLM0T2p6pvzcyEik1iXwzmadUi14u/uspE2WEwcJ5HV55GRNJqlHQ+fUw5baO7bwXO2ASqeYTQwiVzHzApiMiCdWmvbJpxl3sYZm0zmuuU3PvLqr166KjEhzDCZyBC5dQh1toQBMoSHiGF3i1nqw36936mI+uWMXOEfyB9fkDW9WbrQ==</latexit><latexit sha1_base64="LlZ3EoF8QxUOwrIhjL/NoRVXrSQ=">AAACCnicbVDLSsNAFL3xWeur6tJNsAiuSiKCLotuXFaxD2jTMpnctEMnkzAzEUroH/gBbvUT3Ilbf8Iv8DectFlo64GBwzn3cs8cP+FMacf5slZW19Y3Nktb5e2d3b39ysFhS8WppNikMY9lxycKORPY1Exz7CQSSeRzbPvjm9xvP6JULBYPepKgF5GhYCGjRBup34uIHvl+dj/tZ8F0UKk6NWcGe5m4BalCgcag8t0LYppGKDTlRKmu6yTay4jUjHKclnupwoTQMRli11BBIlReNks9tU+NEthhLM0T2p6pvzcyEik1iXwzmadUi14u/uspE2WEwcJ5HV55GRNJqlHQ+fUw5baO7bwXO2ASqeYTQwiVzHzApiMiCdWmvbJpxl3sYZm0zmuuU3PvLqr166KjEhzDCZyBC5dQh1toQBMoSHiGF3i1nqw36936mI+uWMXOEfyB9fkDW9WbrQ==</latexit>

r =
p
2�

<latexit sha1_base64="uQdR02XlKhrmLTVAS4KXXWM5gh0=">AAACEHicbVBLSgNBEO2Jvxh/Y1y6aQyCqzATBN0IQV24jGA+kAyhp1NJmvR87K4Rw5BLeAC3egR34tYbeAKvYSeZhSY+KHi8V0VVPT+WQqPjfFm5ldW19Y38ZmFre2d3z94vNnSUKA51HslItXymQYoQ6ihQQitWwAJfQtMfXU395gMoLaLwDscxeAEbhKIvOEMjde2iohe0o+8VppXONUhkk65dcsrODHSZuBkpkQy1rv3d6UU8CSBELpnWbdeJ0UuZQsElTAqdREPM+IgNoG1oyALQXjq7fUKPjdKj/UiZCpHO1N8TKQu0Hge+6QwYDvWiNxX/9bQ5ZQi9hfXYP/dSEcYJQsjn2/uJpBjRaTq0JxRwlGNDGFfCPED5kCnG0WRYMMm4izksk0al7Dpl9/a0VL3MMsqTQ3JETohLzkiV3JAaqRNOHskzeSGv1pP1Zr1bH/PWnJXNHJA/sD5/AJ2tnL0=</latexit><latexit sha1_base64="uQdR02XlKhrmLTVAS4KXXWM5gh0=">AAACEHicbVBLSgNBEO2Jvxh/Y1y6aQyCqzATBN0IQV24jGA+kAyhp1NJmvR87K4Rw5BLeAC3egR34tYbeAKvYSeZhSY+KHi8V0VVPT+WQqPjfFm5ldW19Y38ZmFre2d3z94vNnSUKA51HslItXymQYoQ6ihQQitWwAJfQtMfXU395gMoLaLwDscxeAEbhKIvOEMjde2iohe0o+8VppXONUhkk65dcsrODHSZuBkpkQy1rv3d6UU8CSBELpnWbdeJ0UuZQsElTAqdREPM+IgNoG1oyALQXjq7fUKPjdKj/UiZCpHO1N8TKQu0Hge+6QwYDvWiNxX/9bQ5ZQi9hfXYP/dSEcYJQsjn2/uJpBjRaTq0JxRwlGNDGFfCPED5kCnG0WRYMMm4izksk0al7Dpl9/a0VL3MMsqTQ3JETohLzkiV3JAaqRNOHskzeSGv1pP1Zr1bH/PWnJXNHJA/sD5/AJ2tnL0=</latexit><latexit sha1_base64="uQdR02XlKhrmLTVAS4KXXWM5gh0=">AAACEHicbVBLSgNBEO2Jvxh/Y1y6aQyCqzATBN0IQV24jGA+kAyhp1NJmvR87K4Rw5BLeAC3egR34tYbeAKvYSeZhSY+KHi8V0VVPT+WQqPjfFm5ldW19Y38ZmFre2d3z94vNnSUKA51HslItXymQYoQ6ihQQitWwAJfQtMfXU395gMoLaLwDscxeAEbhKIvOEMjde2iohe0o+8VppXONUhkk65dcsrODHSZuBkpkQy1rv3d6UU8CSBELpnWbdeJ0UuZQsElTAqdREPM+IgNoG1oyALQXjq7fUKPjdKj/UiZCpHO1N8TKQu0Hge+6QwYDvWiNxX/9bQ5ZQi9hfXYP/dSEcYJQsjn2/uJpBjRaTq0JxRwlGNDGFfCPED5kCnG0WRYMMm4izksk0al7Dpl9/a0VL3MMsqTQ3JETohLzkiV3JAaqRNOHskzeSGv1pP1Zr1bH/PWnJXNHJA/sD5/AJ2tnL0=</latexit><latexit sha1_base64="uQdR02XlKhrmLTVAS4KXXWM5gh0=">AAACEHicbVBLSgNBEO2Jvxh/Y1y6aQyCqzATBN0IQV24jGA+kAyhp1NJmvR87K4Rw5BLeAC3egR34tYbeAKvYSeZhSY+KHi8V0VVPT+WQqPjfFm5ldW19Y38ZmFre2d3z94vNnSUKA51HslItXymQYoQ6ihQQitWwAJfQtMfXU395gMoLaLwDscxeAEbhKIvOEMjde2iohe0o+8VppXONUhkk65dcsrODHSZuBkpkQy1rv3d6UU8CSBELpnWbdeJ0UuZQsElTAqdREPM+IgNoG1oyALQXjq7fUKPjdKj/UiZCpHO1N8TKQu0Hge+6QwYDvWiNxX/9bQ5ZQi9hfXYP/dSEcYJQsjn2/uJpBjRaTq0JxRwlGNDGFfCPED5kCnG0WRYMMm4izksk0al7Dpl9/a0VL3MMsqTQ3JETohLzkiV3JAaqRNOHskzeSGv1pP1Zr1bH/PWnJXNHJA/sD5/AJ2tnL0=</latexit>

c = 4
<latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit><latexit sha1_base64="gxNb9RYElg7ZYUUFseCnP9JbHjo=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjRPOAZAmzs51kyOzsMjMrhCUHP8CrfoI38eqn+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kLzPGTVWumdX571yxa26M5Bl4uWkAjnqvfJ3N4xZGqE0TFCtO56bGD+jynAmcFLqphoTykZ0gB1LJY1Q+9ns1Ak5sUpI+rGyJQ2Zqb8nMhppPY4C2xlRM9SL3lT819P2lCGGC+tN/9LPuExSg5LNt/dTQUxMpmGQkCtkRowtoUxx+wBhQ6ooMzaykk3GW8xhmTTPqp5b9e7OK7XrPKMiHMExnIIHF1CDW6hDAxgM4Ble4NV5ct6cd+dj3lpw8plD+APn8wesxpZF</latexit>

c = 12
<latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit><latexit sha1_base64="6gShhBnlRk+Wig1frtJB5pmq8Uo=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EYounFZwT6gDWUyuWmHTiZhZiKU0I0f4FY/wZ249U/8An/DSZuFth64cDjnXu69x084U9pxvqzS2vrG5lZ5u7Kzu7d/UD086qg4lRTbNOax7PlEIWcC25ppjr1EIol8jl1/cpv73UeUisXiQU8T9CIyEixklOhcotduY1itOXVnDnuVuAWpQYHWsPo9CGKaRig05USpvusk2suI1IxynFUGqcKE0AkZYd9QQSJUXja/dWafGSWww1iaEtqeq78nMhIpNY180xkRPVbLXi7+6ylzyhiDpfU6vPIyJpJUo6CL7WHKbR3beRp2wCRSzaeGECqZecCmYyIJ1SaziknGXc5hlXQaddepu/cXteZNkVEZTuAUzsGFS2jCHbSgDRTG8Awv8Go9WW/Wu/WxaC1Zxcwx/IH1+QMdupZ+</latexit>

optimal bounds �gap  1
<latexit sha1_base64="OPZcM+Tj0Wr8ewi4gyXeD2BScPU=">AAACGXicbVDLSgNBEJz1GeNr1WMug0HwFHZF0GNQDx4jmAdkwzI76SRDZh/O9IphycHv8AO86id4E6+e/AJ/w0myB00saCiquunuChIpNDrOl7W0vLK6tl7YKG5ube/s2nv7DR2nikOdxzJWrYBpkCKCOgqU0EoUsDCQ0AyGlxO/eQ9Kizi6xVECnZD1I9ETnKGRfLvkXYFE5mcewgOqMOuzZDz2JNxR17fLTsWZgi4SNydlkqPm299eN+ZpCBFyybRuu06CnYwpFFzCuOilGhLGh6wPbUMjFoLuZNMnxvTIKF3ai5WpCOlU/T2RsVDrURiYzpDhQM97E/FfT5tTBtCdW4+9804moiRFiPhsey+VFGM6iYl2hQKOcmQI40qYBygfMMU4mjCLJhl3PodF0jipuE7FvTktVy/yjAqkRA7JMXHJGamSa1IjdcLJI3kmL+TVerLerHfrY9a6ZOUzB+QPrM8fBNyhTg==</latexit><latexit sha1_base64="OPZcM+Tj0Wr8ewi4gyXeD2BScPU=">AAACGXicbVDLSgNBEJz1GeNr1WMug0HwFHZF0GNQDx4jmAdkwzI76SRDZh/O9IphycHv8AO86id4E6+e/AJ/w0myB00saCiquunuChIpNDrOl7W0vLK6tl7YKG5ube/s2nv7DR2nikOdxzJWrYBpkCKCOgqU0EoUsDCQ0AyGlxO/eQ9Kizi6xVECnZD1I9ETnKGRfLvkXYFE5mcewgOqMOuzZDz2JNxR17fLTsWZgi4SNydlkqPm299eN+ZpCBFyybRuu06CnYwpFFzCuOilGhLGh6wPbUMjFoLuZNMnxvTIKF3ai5WpCOlU/T2RsVDrURiYzpDhQM97E/FfT5tTBtCdW4+9804moiRFiPhsey+VFGM6iYl2hQKOcmQI40qYBygfMMU4mjCLJhl3PodF0jipuE7FvTktVy/yjAqkRA7JMXHJGamSa1IjdcLJI3kmL+TVerLerHfrY9a6ZOUzB+QPrM8fBNyhTg==</latexit><latexit sha1_base64="OPZcM+Tj0Wr8ewi4gyXeD2BScPU=">AAACGXicbVDLSgNBEJz1GeNr1WMug0HwFHZF0GNQDx4jmAdkwzI76SRDZh/O9IphycHv8AO86id4E6+e/AJ/w0myB00saCiquunuChIpNDrOl7W0vLK6tl7YKG5ube/s2nv7DR2nikOdxzJWrYBpkCKCOgqU0EoUsDCQ0AyGlxO/eQ9Kizi6xVECnZD1I9ETnKGRfLvkXYFE5mcewgOqMOuzZDz2JNxR17fLTsWZgi4SNydlkqPm299eN+ZpCBFyybRuu06CnYwpFFzCuOilGhLGh6wPbUMjFoLuZNMnxvTIKF3ai5WpCOlU/T2RsVDrURiYzpDhQM97E/FfT5tTBtCdW4+9804moiRFiPhsey+VFGM6iYl2hQKOcmQI40qYBygfMMU4mjCLJhl3PodF0jipuE7FvTktVy/yjAqkRA7JMXHJGamSa1IjdcLJI3kmL+TVerLerHfrY9a6ZOUzB+QPrM8fBNyhTg==</latexit><latexit sha1_base64="OPZcM+Tj0Wr8ewi4gyXeD2BScPU=">AAACGXicbVDLSgNBEJz1GeNr1WMug0HwFHZF0GNQDx4jmAdkwzI76SRDZh/O9IphycHv8AO86id4E6+e/AJ/w0myB00saCiquunuChIpNDrOl7W0vLK6tl7YKG5ube/s2nv7DR2nikOdxzJWrYBpkCKCOgqU0EoUsDCQ0AyGlxO/eQ9Kizi6xVECnZD1I9ETnKGRfLvkXYFE5mcewgOqMOuzZDz2JNxR17fLTsWZgi4SNydlkqPm299eN+ZpCBFyybRuu06CnYwpFFzCuOilGhLGh6wPbUMjFoLuZNMnxvTIKF3ai5WpCOlU/T2RsVDrURiYzpDhQM97E/FfT5tTBtCdW4+9804moiRFiPhsey+VFGM6iYl2hQKOcmQI40qYBygfMMU4mjCLJhl3PodF0jipuE7FvTktVy/yjAqkRA7JMXHJGamSa1IjdcLJI3kmL+TVerLerHfrY9a6ZOUzB+QPrM8fBNyhTg==</latexit>

�gap  2
<latexit sha1_base64="ga6UyqwvwgDpmGUUA7Y7PAaabKE=">AAACGXicbVDJSgNBEO2JW4xb1GMujUHwFGaCoMegHjxGMAtkwtDTU0ma9Cx214hhyMHv8AO86id4E6+e/AJ/w85y0MQHBY/3qqiq5ydSaLTtLyu3srq2vpHfLGxt7+zuFfcPmjpOFYcGj2Ws2j7TIEUEDRQooZ0oYKEvoeUPLyd+6x6UFnF0i6MEuiHrR6InOEMjecWSewUSmZe5CA+owqzPkvHYlXBHq16xbFfsKegyceakTOaoe8VvN4h5GkKEXDKtO46dYDdjCgWXMC64qYaE8SHrQ8fQiIWgu9n0iTE9NkpAe7EyFSGdqr8nMhZqPQp90xkyHOhFbyL+62lzygCChfXYO+9mIkpShIjPtvdSSTGmk5hoIBRwlCNDGFfCPED5gCnG0YRZMMk4izksk2a14tgV5+a0XLuYZ5QnJXJETohDzkiNXJM6aRBOHskzeSGv1pP1Zr1bH7PWnDWfOSR/YH3+AAZ1oU8=</latexit><latexit sha1_base64="ga6UyqwvwgDpmGUUA7Y7PAaabKE=">AAACGXicbVDJSgNBEO2JW4xb1GMujUHwFGaCoMegHjxGMAtkwtDTU0ma9Cx214hhyMHv8AO86id4E6+e/AJ/w85y0MQHBY/3qqiq5ydSaLTtLyu3srq2vpHfLGxt7+zuFfcPmjpOFYcGj2Ws2j7TIEUEDRQooZ0oYKEvoeUPLyd+6x6UFnF0i6MEuiHrR6InOEMjecWSewUSmZe5CA+owqzPkvHYlXBHq16xbFfsKegyceakTOaoe8VvN4h5GkKEXDKtO46dYDdjCgWXMC64qYaE8SHrQ8fQiIWgu9n0iTE9NkpAe7EyFSGdqr8nMhZqPQp90xkyHOhFbyL+62lzygCChfXYO+9mIkpShIjPtvdSSTGmk5hoIBRwlCNDGFfCPED5gCnG0YRZMMk4izksk2a14tgV5+a0XLuYZ5QnJXJETohDzkiNXJM6aRBOHskzeSGv1pP1Zr1bH7PWnDWfOSR/YH3+AAZ1oU8=</latexit><latexit sha1_base64="ga6UyqwvwgDpmGUUA7Y7PAaabKE=">AAACGXicbVDJSgNBEO2JW4xb1GMujUHwFGaCoMegHjxGMAtkwtDTU0ma9Cx214hhyMHv8AO86id4E6+e/AJ/w85y0MQHBY/3qqiq5ydSaLTtLyu3srq2vpHfLGxt7+zuFfcPmjpOFYcGj2Ws2j7TIEUEDRQooZ0oYKEvoeUPLyd+6x6UFnF0i6MEuiHrR6InOEMjecWSewUSmZe5CA+owqzPkvHYlXBHq16xbFfsKegyceakTOaoe8VvN4h5GkKEXDKtO46dYDdjCgWXMC64qYaE8SHrQ8fQiIWgu9n0iTE9NkpAe7EyFSGdqr8nMhZqPQp90xkyHOhFbyL+62lzygCChfXYO+9mIkpShIjPtvdSSTGmk5hoIBRwlCNDGFfCPED5gCnG0YRZMMk4izksk2a14tgV5+a0XLuYZ5QnJXJETohDzkiNXJM6aRBOHskzeSGv1pP1Zr1bH7PWnDWfOSR/YH3+AAZ1oU8=</latexit><latexit sha1_base64="ga6UyqwvwgDpmGUUA7Y7PAaabKE=">AAACGXicbVDJSgNBEO2JW4xb1GMujUHwFGaCoMegHjxGMAtkwtDTU0ma9Cx214hhyMHv8AO86id4E6+e/AJ/w85y0MQHBY/3qqiq5ydSaLTtLyu3srq2vpHfLGxt7+zuFfcPmjpOFYcGj2Ws2j7TIEUEDRQooZ0oYKEvoeUPLyd+6x6UFnF0i6MEuiHrR6InOEMjecWSewUSmZe5CA+owqzPkvHYlXBHq16xbFfsKegyceakTOaoe8VvN4h5GkKEXDKtO46dYDdjCgWXMC64qYaE8SHrQ8fQiIWgu9n0iTE9NkpAe7EyFSGdqr8nMhZqPQp90xkyHOhFbyL+62lzygCChfXYO+9mIkpShIjPtvdSSTGmk5hoIBRwlCNDGFfCPED5gCnG0YRZMMk4izksk2a14tgV5+a0XLuYZ5QnJXJETohDzkiNXJM6aRBOHskzeSGv1pP1Zr1bH7PWnDWfOSR/YH3+AAZ1oU8=</latexit>

E8
<latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit><latexit sha1_base64="wmOQNSb95GZUcFEx+L5QsmurH+E=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI5BETxGNA9IljA725sMmZ1dZmaFsOTgB3jVT/AmXv0Uv8DfcPI4aLSgoajqprsrSAXXxnU/ncLK6tr6RnGztLW9s7tX3j9o6SRTDJssEYnqBFSj4BKbhhuBnVQhjQOB7WB0NfXbD6g0T+S9Gafox3QgecQZNVa6u+7X+uWKW3VnIH+JtyAVWKDRL3/1woRlMUrDBNW667mp8XOqDGcCJ6VepjGlbEQH2LVU0hi1n89OnZATq4QkSpQtachM/TmR01jrcRzYzpiaoV72puK/nranDDFcWm+imp9zmWYGJZtvjzJBTEKmYZCQK2RGjC2hTHH7AGFDqigzNrKSTcZbzuEvaZ1VPbfq3Z5X6peLjIpwBMdwCh5cQB1uoAFNYDCAJ3iGF+fReXXenPd5a8FZzBzCLzgf37l0lk0=</latexit>

lattice optimal in d = 8
<latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit><latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit><latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit><latexit sha1_base64="opgWKGATZyuDI5tkTT0H/ycu28M=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYC5C0IvHiOYByRJmZ3uTIbOzy8ysEJYc/ACv+gnexKuf4hf4G04eB40WNBRV3XR3Bang2rjup1NYWV1b3yhulra2d3b3yvsHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mrqd++wGV5om8N+MU/ZgOJI84o8ZKd+FlrV+uuFV3BvKXeAtSgQUa/fJXL0xYFqM0TFCtu56bGj+nynAmcFLqZRpTykZ0gF1LJY1R+/ns1Ak5sUpIokTZkobM1J8TOY21HseB7YypGeplbyr+62l7yhDDpfUmqvk5l2lmULL59igTxCRkGgYJuUJmxNgSyhS3DxA2pIoyYyMr2WS85Rz+ktZZ1XOr3u15pX61yKgIR3AMp+DBBdThBhrQBAYDeIJneHEenVfnzXmftxacxcwh/ILz8Q20xZZK</latexit>

d = 24
<latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit><latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit><latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit><latexit sha1_base64="QaNMIgN63UJZGfM+qXHAuvmI9ME=">AAACAHicbVDLSgNBEOz1GeMr6tHLYBA8hd0Q0IsQ9OIxgnlAsoTZ2d5kyOyDmVkhLLn4AV71E7yJV//EL/A3nE32oIkFDUVVN91dXiK40rb9Za2tb2xubZd2yrt7+weHlaPjjopTybDNYhHLnkcVCh5hW3MtsJdIpKEnsOtNbnO/+4hS8Th60NME3ZCOIh5wRnUu+df1xrBStWv2HGSVOAWpQoHWsPI98GOWhhhpJqhSfcdOtJtRqTkTOCsPUoUJZRM6wr6hEQ1Rudn81hk5N4pPgliaijSZq78nMhoqNQ090xlSPVbLXi7+6ylzyhj9pfU6uHIzHiWpxogttgepIDomeRrE5xKZFlNDKJPcPEDYmErKtMmsbJJxlnNYJZ16zbFrzn2j2rwpMirBKZzBBThwCU24gxa0gcEYnuEFXq0n6816tz4WrWtWMXMCf2B9/gAkIpaC</latexit>

Leech lattice optimal in
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<latexit sha1_base64="1s6vWBQ4BPA7lz6P7zaHdaL2kd8="></latexit><latexit sha1_base64="1s6vWBQ4BPA7lz6P7zaHdaL2kd8="></latexit><latexit sha1_base64="1s6vWBQ4BPA7lz6P7zaHdaL2kd8="></latexit><latexit sha1_base64="1s6vWBQ4BPA7lz6P7zaHdaL2kd8="></latexit>
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Summary

The first non-identity primary in a unitary 2D CFT satisfies                        
provided                  or            .
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2
<latexit sha1_base64="ivtZuzX7l0GNpiQcQY/CW+JzrW8=">AAACK3icbZDLSsNAFIYn3q23qEs3wSIIYklE0IULURcuK9gqNKFMpift4OTCzIlYhjyFz+EDuNVHcKW4FV/DaZuFtv4w8PGfczhz/jATXKHrvltT0zOzc/MLi5Wl5ZXVNXt9o6nSXDJosFSk8jakCgRPoIEcBdxmEmgcCrgJ784H9Zt7kIqnyTX2Mwhi2k14xBlFY7Xtff8CBNK29hEeUMa6S7OiOPEjSZlmhT4u9kbsFfqgaNtVt+YO5UyCV0KVlKq37W+/k7I8hgSZoEq1PDfDQFOJnAkoKn6uIKPsjnahZTChMahAD88qnB3jdJwoleYl6Azd3xOaxkr149B0xhR7arw2MP+tKfOVHnTG1mN0HGieZDlCwkbbo1w4mDqD4JwOl8BQ9A1QJrk5wGE9aqJBE2/FJOON5zAJzYOa59a8q8Pq6VmZ0QLZIttkl3jkiJySS1InDcLII3kmL+TVerLerA/rc9Q6ZZUzm+SPrK8fRwupSA==</latexit><latexit sha1_base64="ivtZuzX7l0GNpiQcQY/CW+JzrW8=">AAACK3icbZDLSsNAFIYn3q23qEs3wSIIYklE0IULURcuK9gqNKFMpift4OTCzIlYhjyFz+EDuNVHcKW4FV/DaZuFtv4w8PGfczhz/jATXKHrvltT0zOzc/MLi5Wl5ZXVNXt9o6nSXDJosFSk8jakCgRPoIEcBdxmEmgcCrgJ784H9Zt7kIqnyTX2Mwhi2k14xBlFY7Xtff8CBNK29hEeUMa6S7OiOPEjSZlmhT4u9kbsFfqgaNtVt+YO5UyCV0KVlKq37W+/k7I8hgSZoEq1PDfDQFOJnAkoKn6uIKPsjnahZTChMahAD88qnB3jdJwoleYl6Azd3xOaxkr149B0xhR7arw2MP+tKfOVHnTG1mN0HGieZDlCwkbbo1w4mDqD4JwOl8BQ9A1QJrk5wGE9aqJBE2/FJOON5zAJzYOa59a8q8Pq6VmZ0QLZIttkl3jkiJySS1InDcLII3kmL+TVerLerA/rc9Q6ZZUzm+SPrK8fRwupSA==</latexit><latexit sha1_base64="ivtZuzX7l0GNpiQcQY/CW+JzrW8=">AAACK3icbZDLSsNAFIYn3q23qEs3wSIIYklE0IULURcuK9gqNKFMpift4OTCzIlYhjyFz+EDuNVHcKW4FV/DaZuFtv4w8PGfczhz/jATXKHrvltT0zOzc/MLi5Wl5ZXVNXt9o6nSXDJosFSk8jakCgRPoIEcBdxmEmgcCrgJ784H9Zt7kIqnyTX2Mwhi2k14xBlFY7Xtff8CBNK29hEeUMa6S7OiOPEjSZlmhT4u9kbsFfqgaNtVt+YO5UyCV0KVlKq37W+/k7I8hgSZoEq1PDfDQFOJnAkoKn6uIKPsjnahZTChMahAD88qnB3jdJwoleYl6Azd3xOaxkr149B0xhR7arw2MP+tKfOVHnTG1mN0HGieZDlCwkbbo1w4mDqD4JwOl8BQ9A1QJrk5wGE9aqJBE2/FJOON5zAJzYOa59a8q8Pq6VmZ0QLZIttkl3jkiJySS1InDcLII3kmL+TVerLerA/rc9Q6ZZUzm+SPrK8fRwupSA==</latexit><latexit sha1_base64="ivtZuzX7l0GNpiQcQY/CW+JzrW8=">AAACK3icbZDLSsNAFIYn3q23qEs3wSIIYklE0IULURcuK9gqNKFMpift4OTCzIlYhjyFz+EDuNVHcKW4FV/DaZuFtv4w8PGfczhz/jATXKHrvltT0zOzc/MLi5Wl5ZXVNXt9o6nSXDJosFSk8jakCgRPoIEcBdxmEmgcCrgJ784H9Zt7kIqnyTX2Mwhi2k14xBlFY7Xtff8CBNK29hEeUMa6S7OiOPEjSZlmhT4u9kbsFfqgaNtVt+YO5UyCV0KVlKq37W+/k7I8hgSZoEq1PDfDQFOJnAkoKn6uIKPsjnahZTChMahAD88qnB3jdJwoleYl6Azd3xOaxkr149B0xhR7arw2MP+tKfOVHnTG1mN0HGieZDlCwkbbo1w4mDqD4JwOl8BQ9A1QJrk5wGE9aqJBE2/FJOON5zAJzYOa59a8q8Pq6VmZ0QLZIttkl3jkiJySS1InDcLII3kmL+TVerLerA/rc9Q6ZZUzm+SPrK8fRwupSA==</latexit>

c > 12
<latexit sha1_base64="8IO4p+CDGNmr+o6ojLC/iq7XSSw=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EqKblxWsA9oQ5lMbtqhk0mYmQgldOMHuNVPcCdu/RO/wN9w0mahrQcuHM65l3vv8RPOlHacL6u0tr6xuVXeruzs7u0fVA+POipOJcU2jXksez5RyJnAtmaaYy+RSCKfY9ef3OZ+9xGlYrF40NMEvYiMBAsZJTqX6LXbGFZrTt2Zw14lbkFqUKA1rH4PgpimEQpNOVGq7zqJ9jIiNaMcZ5VBqjAhdEJG2DdUkAiVl81vndlnRgnsMJamhLbn6u+JjERKTSPfdEZEj9Wyl4v/esqcMsZgab0Or7yMiSTVKOhie5hyW8d2noYdMIlU86khhEpmHrDpmEhCtcmsYpJxl3NYJZ1G3XXq7v1FrXlTZFSGEziFc3DhEppwBy1oA4UxPMMLvFpP1pv1bn0sWktWMXMMf2B9/gAfVZZ/</latexit><latexit sha1_base64="8IO4p+CDGNmr+o6ojLC/iq7XSSw=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EqKblxWsA9oQ5lMbtqhk0mYmQgldOMHuNVPcCdu/RO/wN9w0mahrQcuHM65l3vv8RPOlHacL6u0tr6xuVXeruzs7u0fVA+POipOJcU2jXksez5RyJnAtmaaYy+RSCKfY9ef3OZ+9xGlYrF40NMEvYiMBAsZJTqX6LXbGFZrTt2Zw14lbkFqUKA1rH4PgpimEQpNOVGq7zqJ9jIiNaMcZ5VBqjAhdEJG2DdUkAiVl81vndlnRgnsMJamhLbn6u+JjERKTSPfdEZEj9Wyl4v/esqcMsZgab0Or7yMiSTVKOhie5hyW8d2noYdMIlU86khhEpmHrDpmEhCtcmsYpJxl3NYJZ1G3XXq7v1FrXlTZFSGEziFc3DhEppwBy1oA4UxPMMLvFpP1pv1bn0sWktWMXMMf2B9/gAfVZZ/</latexit><latexit sha1_base64="8IO4p+CDGNmr+o6ojLC/iq7XSSw=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EqKblxWsA9oQ5lMbtqhk0mYmQgldOMHuNVPcCdu/RO/wN9w0mahrQcuHM65l3vv8RPOlHacL6u0tr6xuVXeruzs7u0fVA+POipOJcU2jXksez5RyJnAtmaaYy+RSCKfY9ef3OZ+9xGlYrF40NMEvYiMBAsZJTqX6LXbGFZrTt2Zw14lbkFqUKA1rH4PgpimEQpNOVGq7zqJ9jIiNaMcZ5VBqjAhdEJG2DdUkAiVl81vndlnRgnsMJamhLbn6u+JjERKTSPfdEZEj9Wyl4v/esqcMsZgab0Or7yMiSTVKOhie5hyW8d2noYdMIlU86khhEpmHrDpmEhCtcmsYpJxl3NYJZ1G3XXq7v1FrXlTZFSGEziFc3DhEppwBy1oA4UxPMMLvFpP1pv1bn0sWktWMXMMf2B9/gAfVZZ/</latexit><latexit sha1_base64="8IO4p+CDGNmr+o6ojLC/iq7XSSw=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EqKblxWsA9oQ5lMbtqhk0mYmQgldOMHuNVPcCdu/RO/wN9w0mahrQcuHM65l3vv8RPOlHacL6u0tr6xuVXeruzs7u0fVA+POipOJcU2jXksez5RyJnAtmaaYy+RSCKfY9ef3OZ+9xGlYrF40NMEvYiMBAsZJTqX6LXbGFZrTt2Zw14lbkFqUKA1rH4PgpimEQpNOVGq7zqJ9jIiNaMcZ5VBqjAhdEJG2DdUkAiVl81vndlnRgnsMJamhLbn6u+JjERKTSPfdEZEj9Wyl4v/esqcMsZgab0Or7yMiSTVKOhie5hyW8d2noYdMIlU86khhEpmHrDpmEhCtcmsYpJxl3NYJZ1G3XXq7v1FrXlTZFSGEziFc3DhEppwBy1oA4UxPMMLvFpP1pv1bn0sWktWMXMMf2B9/gAfVZZ/</latexit>

1 < c < 4
<latexit sha1_base64="Y033z2zuDbNxIhgHAgi/9xch+sw=">AAACAXicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6KGHohePFUxbaEPZbCbt0s0m7G6EEnryB3jVn+BNvPpL/AX+DbdtDtr6YODx3gwz84KUM6Ud58sqra1vbG6Vtys7u3v7B9XDo7ZKMknRowlPZDcgCjkT6GmmOXZTiSQOOHaC8e3M7zyiVCwRD3qSoh+ToWARo0QbyXMbtHE5qNacujOHvUrcgtSgQGtQ/e6HCc1iFJpyolTPdVLt50RqRjlOK/1MYUromAyxZ6ggMSo/nx87tc+MEtpRIk0Jbc/V3xM5iZWaxIHpjIkeqWVvJv7rKXPKCMOl9Tq69nMm0kyjoIvtUcZtndizOOyQSaSaTwwhVDLzgE1HRBKqTWgVk4y7nMMqaV/UXafu3l/WmjdFRmU4gVM4BxeuoAl30AIPKDB4hhd4tZ6sN+vd+li0lqxi5hj+wPr8AaTUlsU=</latexit><latexit sha1_base64="Y033z2zuDbNxIhgHAgi/9xch+sw=">AAACAXicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6KGHohePFUxbaEPZbCbt0s0m7G6EEnryB3jVn+BNvPpL/AX+DbdtDtr6YODx3gwz84KUM6Ud58sqra1vbG6Vtys7u3v7B9XDo7ZKMknRowlPZDcgCjkT6GmmOXZTiSQOOHaC8e3M7zyiVCwRD3qSoh+ToWARo0QbyXMbtHE5qNacujOHvUrcgtSgQGtQ/e6HCc1iFJpyolTPdVLt50RqRjlOK/1MYUromAyxZ6ggMSo/nx87tc+MEtpRIk0Jbc/V3xM5iZWaxIHpjIkeqWVvJv7rKXPKCMOl9Tq69nMm0kyjoIvtUcZtndizOOyQSaSaTwwhVDLzgE1HRBKqTWgVk4y7nMMqaV/UXafu3l/WmjdFRmU4gVM4BxeuoAl30AIPKDB4hhd4tZ6sN+vd+li0lqxi5hj+wPr8AaTUlsU=</latexit><latexit sha1_base64="Y033z2zuDbNxIhgHAgi/9xch+sw=">AAACAXicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6KGHohePFUxbaEPZbCbt0s0m7G6EEnryB3jVn+BNvPpL/AX+DbdtDtr6YODx3gwz84KUM6Ud58sqra1vbG6Vtys7u3v7B9XDo7ZKMknRowlPZDcgCjkT6GmmOXZTiSQOOHaC8e3M7zyiVCwRD3qSoh+ToWARo0QbyXMbtHE5qNacujOHvUrcgtSgQGtQ/e6HCc1iFJpyolTPdVLt50RqRjlOK/1MYUromAyxZ6ggMSo/nx87tc+MEtpRIk0Jbc/V3xM5iZWaxIHpjIkeqWVvJv7rKXPKCMOl9Tq69nMm0kyjoIvtUcZtndizOOyQSaSaTwwhVDLzgE1HRBKqTWgVk4y7nMMqaV/UXafu3l/WmjdFRmU4gVM4BxeuoAl30AIPKDB4hhd4tZ6sN+vd+li0lqxi5hj+wPr8AaTUlsU=</latexit><latexit sha1_base64="Y033z2zuDbNxIhgHAgi/9xch+sw=">AAACAXicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6KGHohePFUxbaEPZbCbt0s0m7G6EEnryB3jVn+BNvPpL/AX+DbdtDtr6YODx3gwz84KUM6Ud58sqra1vbG6Vtys7u3v7B9XDo7ZKMknRowlPZDcgCjkT6GmmOXZTiSQOOHaC8e3M7zyiVCwRD3qSoh+ToWARo0QbyXMbtHE5qNacujOHvUrcgtSgQGtQ/e6HCc1iFJpyolTPdVLt50RqRjlOK/1MYUromAyxZ6ggMSo/nx87tc+MEtpRIk0Jbc/V3xM5iZWaxIHpjIkeqWVvJv7rKXPKCMOl9Tq69nMm0kyjoIvtUcZtndizOOyQSaSaTwwhVDLzgE1HRBKqTWgVk4y7nMMqaV/UXafu3l/WmjdFRmU4gVM4BxeuoAl30AIPKDB4hhd4tZ6sN+vd+li0lqxi5hj+wPr8AaTUlsU=</latexit>



Summary

The result can be strenghtened to                            at large central charge.�gap <
2c

17
+O(1)

<latexit sha1_base64="814D05tj/iFH0ENJJTv19fevanc="></latexit><latexit sha1_base64="814D05tj/iFH0ENJJTv19fevanc="></latexit><latexit sha1_base64="814D05tj/iFH0ENJJTv19fevanc="></latexit><latexit sha1_base64="814D05tj/iFH0ENJJTv19fevanc="></latexit>

The first non-identity primary in a unitary 2D CFT satisfies                        
provided                  or            .

�gap <
c

8
+

1

2
<latexit sha1_base64="ivtZuzX7l0GNpiQcQY/CW+JzrW8=">AAACK3icbZDLSsNAFIYn3q23qEs3wSIIYklE0IULURcuK9gqNKFMpift4OTCzIlYhjyFz+EDuNVHcKW4FV/DaZuFtv4w8PGfczhz/jATXKHrvltT0zOzc/MLi5Wl5ZXVNXt9o6nSXDJosFSk8jakCgRPoIEcBdxmEmgcCrgJ784H9Zt7kIqnyTX2Mwhi2k14xBlFY7Xtff8CBNK29hEeUMa6S7OiOPEjSZlmhT4u9kbsFfqgaNtVt+YO5UyCV0KVlKq37W+/k7I8hgSZoEq1PDfDQFOJnAkoKn6uIKPsjnahZTChMahAD88qnB3jdJwoleYl6Azd3xOaxkr149B0xhR7arw2MP+tKfOVHnTG1mN0HGieZDlCwkbbo1w4mDqD4JwOl8BQ9A1QJrk5wGE9aqJBE2/FJOON5zAJzYOa59a8q8Pq6VmZ0QLZIttkl3jkiJySS1InDcLII3kmL+TVerLerA/rc9Q6ZZUzm+SPrK8fRwupSA==</latexit><latexit sha1_base64="ivtZuzX7l0GNpiQcQY/CW+JzrW8=">AAACK3icbZDLSsNAFIYn3q23qEs3wSIIYklE0IULURcuK9gqNKFMpift4OTCzIlYhjyFz+EDuNVHcKW4FV/DaZuFtv4w8PGfczhz/jATXKHrvltT0zOzc/MLi5Wl5ZXVNXt9o6nSXDJosFSk8jakCgRPoIEcBdxmEmgcCrgJ784H9Zt7kIqnyTX2Mwhi2k14xBlFY7Xtff8CBNK29hEeUMa6S7OiOPEjSZlmhT4u9kbsFfqgaNtVt+YO5UyCV0KVlKq37W+/k7I8hgSZoEq1PDfDQFOJnAkoKn6uIKPsjnahZTChMahAD88qnB3jdJwoleYl6Azd3xOaxkr149B0xhR7arw2MP+tKfOVHnTG1mN0HGieZDlCwkbbo1w4mDqD4JwOl8BQ9A1QJrk5wGE9aqJBE2/FJOON5zAJzYOa59a8q8Pq6VmZ0QLZIttkl3jkiJySS1InDcLII3kmL+TVerLerA/rc9Q6ZZUzm+SPrK8fRwupSA==</latexit><latexit sha1_base64="ivtZuzX7l0GNpiQcQY/CW+JzrW8=">AAACK3icbZDLSsNAFIYn3q23qEs3wSIIYklE0IULURcuK9gqNKFMpift4OTCzIlYhjyFz+EDuNVHcKW4FV/DaZuFtv4w8PGfczhz/jATXKHrvltT0zOzc/MLi5Wl5ZXVNXt9o6nSXDJosFSk8jakCgRPoIEcBdxmEmgcCrgJ784H9Zt7kIqnyTX2Mwhi2k14xBlFY7Xtff8CBNK29hEeUMa6S7OiOPEjSZlmhT4u9kbsFfqgaNtVt+YO5UyCV0KVlKq37W+/k7I8hgSZoEq1PDfDQFOJnAkoKn6uIKPsjnahZTChMahAD88qnB3jdJwoleYl6Azd3xOaxkr149B0xhR7arw2MP+tKfOVHnTG1mN0HGieZDlCwkbbo1w4mDqD4JwOl8BQ9A1QJrk5wGE9aqJBE2/FJOON5zAJzYOa59a8q8Pq6VmZ0QLZIttkl3jkiJySS1InDcLII3kmL+TVerLerA/rc9Q6ZZUzm+SPrK8fRwupSA==</latexit><latexit sha1_base64="ivtZuzX7l0GNpiQcQY/CW+JzrW8=">AAACK3icbZDLSsNAFIYn3q23qEs3wSIIYklE0IULURcuK9gqNKFMpift4OTCzIlYhjyFz+EDuNVHcKW4FV/DaZuFtv4w8PGfczhz/jATXKHrvltT0zOzc/MLi5Wl5ZXVNXt9o6nSXDJosFSk8jakCgRPoIEcBdxmEmgcCrgJ784H9Zt7kIqnyTX2Mwhi2k14xBlFY7Xtff8CBNK29hEeUMa6S7OiOPEjSZlmhT4u9kbsFfqgaNtVt+YO5UyCV0KVlKq37W+/k7I8hgSZoEq1PDfDQFOJnAkoKn6uIKPsjnahZTChMahAD88qnB3jdJwoleYl6Azd3xOaxkr149B0xhR7arw2MP+tKfOVHnTG1mN0HGieZDlCwkbbo1w4mDqD4JwOl8BQ9A1QJrk5wGE9aqJBE2/FJOON5zAJzYOa59a8q8Pq6VmZ0QLZIttkl3jkiJySS1InDcLII3kmL+TVerLerA/rc9Q6ZZUzm+SPrK8fRwupSA==</latexit>

c > 12
<latexit sha1_base64="8IO4p+CDGNmr+o6ojLC/iq7XSSw=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EqKblxWsA9oQ5lMbtqhk0mYmQgldOMHuNVPcCdu/RO/wN9w0mahrQcuHM65l3vv8RPOlHacL6u0tr6xuVXeruzs7u0fVA+POipOJcU2jXksez5RyJnAtmaaYy+RSCKfY9ef3OZ+9xGlYrF40NMEvYiMBAsZJTqX6LXbGFZrTt2Zw14lbkFqUKA1rH4PgpimEQpNOVGq7zqJ9jIiNaMcZ5VBqjAhdEJG2DdUkAiVl81vndlnRgnsMJamhLbn6u+JjERKTSPfdEZEj9Wyl4v/esqcMsZgab0Or7yMiSTVKOhie5hyW8d2noYdMIlU86khhEpmHrDpmEhCtcmsYpJxl3NYJZ1G3XXq7v1FrXlTZFSGEziFc3DhEppwBy1oA4UxPMMLvFpP1pv1bn0sWktWMXMMf2B9/gAfVZZ/</latexit><latexit sha1_base64="8IO4p+CDGNmr+o6ojLC/iq7XSSw=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EqKblxWsA9oQ5lMbtqhk0mYmQgldOMHuNVPcCdu/RO/wN9w0mahrQcuHM65l3vv8RPOlHacL6u0tr6xuVXeruzs7u0fVA+POipOJcU2jXksez5RyJnAtmaaYy+RSCKfY9ef3OZ+9xGlYrF40NMEvYiMBAsZJTqX6LXbGFZrTt2Zw14lbkFqUKA1rH4PgpimEQpNOVGq7zqJ9jIiNaMcZ5VBqjAhdEJG2DdUkAiVl81vndlnRgnsMJamhLbn6u+JjERKTSPfdEZEj9Wyl4v/esqcMsZgab0Or7yMiSTVKOhie5hyW8d2noYdMIlU86khhEpmHrDpmEhCtcmsYpJxl3NYJZ1G3XXq7v1FrXlTZFSGEziFc3DhEppwBy1oA4UxPMMLvFpP1pv1bn0sWktWMXMMf2B9/gAfVZZ/</latexit><latexit sha1_base64="8IO4p+CDGNmr+o6ojLC/iq7XSSw=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EqKblxWsA9oQ5lMbtqhk0mYmQgldOMHuNVPcCdu/RO/wN9w0mahrQcuHM65l3vv8RPOlHacL6u0tr6xuVXeruzs7u0fVA+POipOJcU2jXksez5RyJnAtmaaYy+RSCKfY9ef3OZ+9xGlYrF40NMEvYiMBAsZJTqX6LXbGFZrTt2Zw14lbkFqUKA1rH4PgpimEQpNOVGq7zqJ9jIiNaMcZ5VBqjAhdEJG2DdUkAiVl81vndlnRgnsMJamhLbn6u+JjERKTSPfdEZEj9Wyl4v/esqcMsZgab0Or7yMiSTVKOhie5hyW8d2noYdMIlU86khhEpmHrDpmEhCtcmsYpJxl3NYJZ1G3XXq7v1FrXlTZFSGEziFc3DhEppwBy1oA4UxPMMLvFpP1pv1bn0sWktWMXMMf2B9/gAfVZZ/</latexit><latexit sha1_base64="8IO4p+CDGNmr+o6ojLC/iq7XSSw=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EqKblxWsA9oQ5lMbtqhk0mYmQgldOMHuNVPcCdu/RO/wN9w0mahrQcuHM65l3vv8RPOlHacL6u0tr6xuVXeruzs7u0fVA+POipOJcU2jXksez5RyJnAtmaaYy+RSCKfY9ef3OZ+9xGlYrF40NMEvYiMBAsZJTqX6LXbGFZrTt2Zw14lbkFqUKA1rH4PgpimEQpNOVGq7zqJ9jIiNaMcZ5VBqjAhdEJG2DdUkAiVl81vndlnRgnsMJamhLbn6u+JjERKTSPfdEZEj9Wyl4v/esqcMsZgab0Or7yMiSTVKOhie5hyW8d2noYdMIlU86khhEpmHrDpmEhCtcmsYpJxl3NYJZ1G3XXq7v1FrXlTZFSGEziFc3DhEppwBy1oA4UxPMMLvFpP1pv1bn0sWktWMXMMf2B9/gAfVZZ/</latexit>

1 < c < 4
<latexit sha1_base64="Y033z2zuDbNxIhgHAgi/9xch+sw=">AAACAXicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6KGHohePFUxbaEPZbCbt0s0m7G6EEnryB3jVn+BNvPpL/AX+DbdtDtr6YODx3gwz84KUM6Ud58sqra1vbG6Vtys7u3v7B9XDo7ZKMknRowlPZDcgCjkT6GmmOXZTiSQOOHaC8e3M7zyiVCwRD3qSoh+ToWARo0QbyXMbtHE5qNacujOHvUrcgtSgQGtQ/e6HCc1iFJpyolTPdVLt50RqRjlOK/1MYUromAyxZ6ggMSo/nx87tc+MEtpRIk0Jbc/V3xM5iZWaxIHpjIkeqWVvJv7rKXPKCMOl9Tq69nMm0kyjoIvtUcZtndizOOyQSaSaTwwhVDLzgE1HRBKqTWgVk4y7nMMqaV/UXafu3l/WmjdFRmU4gVM4BxeuoAl30AIPKDB4hhd4tZ6sN+vd+li0lqxi5hj+wPr8AaTUlsU=</latexit><latexit sha1_base64="Y033z2zuDbNxIhgHAgi/9xch+sw=">AAACAXicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6KGHohePFUxbaEPZbCbt0s0m7G6EEnryB3jVn+BNvPpL/AX+DbdtDtr6YODx3gwz84KUM6Ud58sqra1vbG6Vtys7u3v7B9XDo7ZKMknRowlPZDcgCjkT6GmmOXZTiSQOOHaC8e3M7zyiVCwRD3qSoh+ToWARo0QbyXMbtHE5qNacujOHvUrcgtSgQGtQ/e6HCc1iFJpyolTPdVLt50RqRjlOK/1MYUromAyxZ6ggMSo/nx87tc+MEtpRIk0Jbc/V3xM5iZWaxIHpjIkeqWVvJv7rKXPKCMOl9Tq69nMm0kyjoIvtUcZtndizOOyQSaSaTwwhVDLzgE1HRBKqTWgVk4y7nMMqaV/UXafu3l/WmjdFRmU4gVM4BxeuoAl30AIPKDB4hhd4tZ6sN+vd+li0lqxi5hj+wPr8AaTUlsU=</latexit><latexit sha1_base64="Y033z2zuDbNxIhgHAgi/9xch+sw=">AAACAXicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6KGHohePFUxbaEPZbCbt0s0m7G6EEnryB3jVn+BNvPpL/AX+DbdtDtr6YODx3gwz84KUM6Ud58sqra1vbG6Vtys7u3v7B9XDo7ZKMknRowlPZDcgCjkT6GmmOXZTiSQOOHaC8e3M7zyiVCwRD3qSoh+ToWARo0QbyXMbtHE5qNacujOHvUrcgtSgQGtQ/e6HCc1iFJpyolTPdVLt50RqRjlOK/1MYUromAyxZ6ggMSo/nx87tc+MEtpRIk0Jbc/V3xM5iZWaxIHpjIkeqWVvJv7rKXPKCMOl9Tq69nMm0kyjoIvtUcZtndizOOyQSaSaTwwhVDLzgE1HRBKqTWgVk4y7nMMqaV/UXafu3l/WmjdFRmU4gVM4BxeuoAl30AIPKDB4hhd4tZ6sN+vd+li0lqxi5hj+wPr8AaTUlsU=</latexit><latexit sha1_base64="Y033z2zuDbNxIhgHAgi/9xch+sw=">AAACAXicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6KGHohePFUxbaEPZbCbt0s0m7G6EEnryB3jVn+BNvPpL/AX+DbdtDtr6YODx3gwz84KUM6Ud58sqra1vbG6Vtys7u3v7B9XDo7ZKMknRowlPZDcgCjkT6GmmOXZTiSQOOHaC8e3M7zyiVCwRD3qSoh+ToWARo0QbyXMbtHE5qNacujOHvUrcgtSgQGtQ/e6HCc1iFJpyolTPdVLt50RqRjlOK/1MYUromAyxZ6ggMSo/nx87tc+MEtpRIk0Jbc/V3xM5iZWaxIHpjIkeqWVvJv7rKXPKCMOl9Tq69nMm0kyjoIvtUcZtndizOOyQSaSaTwwhVDLzgE1HRBKqTWgVk4y7nMMqaV/UXafu3l/WmjdFRmU4gVM4BxeuoAl30AIPKDB4hhd4tZ6sN+vd+li0lqxi5hj+wPr8AaTUlsU=</latexit>



Summary

Via AdS/CFT, this gives a rigorous constraint on the spectrum of black 
hole microstates in any 3D theory of quantum gravity in AdS.
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Summary

Via AdS/CFT, this gives a rigorous constraint on the spectrum of black 
hole microstates in any 3D theory of quantum gravity in AdS.

The bounds were derived from unitarity and modular invariance using analytic 
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<latexit sha1_base64="8IO4p+CDGNmr+o6ojLC/iq7XSSw=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EqKblxWsA9oQ5lMbtqhk0mYmQgldOMHuNVPcCdu/RO/wN9w0mahrQcuHM65l3vv8RPOlHacL6u0tr6xuVXeruzs7u0fVA+POipOJcU2jXksez5RyJnAtmaaYy+RSCKfY9ef3OZ+9xGlYrF40NMEvYiMBAsZJTqX6LXbGFZrTt2Zw14lbkFqUKA1rH4PgpimEQpNOVGq7zqJ9jIiNaMcZ5VBqjAhdEJG2DdUkAiVl81vndlnRgnsMJamhLbn6u+JjERKTSPfdEZEj9Wyl4v/esqcMsZgab0Or7yMiSTVKOhie5hyW8d2noYdMIlU86khhEpmHrDpmEhCtcmsYpJxl3NYJZ1G3XXq7v1FrXlTZFSGEziFc3DhEppwBy1oA4UxPMMLvFpP1pv1bn0sWktWMXMMf2B9/gAfVZZ/</latexit><latexit sha1_base64="8IO4p+CDGNmr+o6ojLC/iq7XSSw=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EqKblxWsA9oQ5lMbtqhk0mYmQgldOMHuNVPcCdu/RO/wN9w0mahrQcuHM65l3vv8RPOlHacL6u0tr6xuVXeruzs7u0fVA+POipOJcU2jXksez5RyJnAtmaaYy+RSCKfY9ef3OZ+9xGlYrF40NMEvYiMBAsZJTqX6LXbGFZrTt2Zw14lbkFqUKA1rH4PgpimEQpNOVGq7zqJ9jIiNaMcZ5VBqjAhdEJG2DdUkAiVl81vndlnRgnsMJamhLbn6u+JjERKTSPfdEZEj9Wyl4v/esqcMsZgab0Or7yMiSTVKOhie5hyW8d2noYdMIlU86khhEpmHrDpmEhCtcmsYpJxl3NYJZ1G3XXq7v1FrXlTZFSGEziFc3DhEppwBy1oA4UxPMMLvFpP1pv1bn0sWktWMXMMf2B9/gAfVZZ/</latexit><latexit sha1_base64="8IO4p+CDGNmr+o6ojLC/iq7XSSw=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EqKblxWsA9oQ5lMbtqhk0mYmQgldOMHuNVPcCdu/RO/wN9w0mahrQcuHM65l3vv8RPOlHacL6u0tr6xuVXeruzs7u0fVA+POipOJcU2jXksez5RyJnAtmaaYy+RSCKfY9ef3OZ+9xGlYrF40NMEvYiMBAsZJTqX6LXbGFZrTt2Zw14lbkFqUKA1rH4PgpimEQpNOVGq7zqJ9jIiNaMcZ5VBqjAhdEJG2DdUkAiVl81vndlnRgnsMJamhLbn6u+JjERKTSPfdEZEj9Wyl4v/esqcMsZgab0Or7yMiSTVKOhie5hyW8d2noYdMIlU86khhEpmHrDpmEhCtcmsYpJxl3NYJZ1G3XXq7v1FrXlTZFSGEziFc3DhEppwBy1oA4UxPMMLvFpP1pv1bn0sWktWMXMMf2B9/gAfVZZ/</latexit><latexit sha1_base64="8IO4p+CDGNmr+o6ojLC/iq7XSSw=">AAACAHicbVDLSsNAFL2pr1pfVZdugkVwVZIi6EqKblxWsA9oQ5lMbtqhk0mYmQgldOMHuNVPcCdu/RO/wN9w0mahrQcuHM65l3vv8RPOlHacL6u0tr6xuVXeruzs7u0fVA+POipOJcU2jXksez5RyJnAtmaaYy+RSCKfY9ef3OZ+9xGlYrF40NMEvYiMBAsZJTqX6LXbGFZrTt2Zw14lbkFqUKA1rH4PgpimEQpNOVGq7zqJ9jIiNaMcZ5VBqjAhdEJG2DdUkAiVl81vndlnRgnsMJamhLbn6u+JjERKTSPfdEZEj9Wyl4v/esqcMsZgab0Or7yMiSTVKOhie5hyW8d2noYdMIlU86khhEpmHrDpmEhCtcmsYpJxl3NYJZ1G3XXq7v1FrXlTZFSGEziFc3DhEppwBy1oA4UxPMMLvFpP1pv1bn0sWktWMXMMf2B9/gAfVZZ/</latexit>

1 < c < 4
<latexit sha1_base64="Y033z2zuDbNxIhgHAgi/9xch+sw=">AAACAXicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6KGHohePFUxbaEPZbCbt0s0m7G6EEnryB3jVn+BNvPpL/AX+DbdtDtr6YODx3gwz84KUM6Ud58sqra1vbG6Vtys7u3v7B9XDo7ZKMknRowlPZDcgCjkT6GmmOXZTiSQOOHaC8e3M7zyiVCwRD3qSoh+ToWARo0QbyXMbtHE5qNacujOHvUrcgtSgQGtQ/e6HCc1iFJpyolTPdVLt50RqRjlOK/1MYUromAyxZ6ggMSo/nx87tc+MEtpRIk0Jbc/V3xM5iZWaxIHpjIkeqWVvJv7rKXPKCMOl9Tq69nMm0kyjoIvtUcZtndizOOyQSaSaTwwhVDLzgE1HRBKqTWgVk4y7nMMqaV/UXafu3l/WmjdFRmU4gVM4BxeuoAl30AIPKDB4hhd4tZ6sN+vd+li0lqxi5hj+wPr8AaTUlsU=</latexit><latexit sha1_base64="Y033z2zuDbNxIhgHAgi/9xch+sw=">AAACAXicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6KGHohePFUxbaEPZbCbt0s0m7G6EEnryB3jVn+BNvPpL/AX+DbdtDtr6YODx3gwz84KUM6Ud58sqra1vbG6Vtys7u3v7B9XDo7ZKMknRowlPZDcgCjkT6GmmOXZTiSQOOHaC8e3M7zyiVCwRD3qSoh+ToWARo0QbyXMbtHE5qNacujOHvUrcgtSgQGtQ/e6HCc1iFJpyolTPdVLt50RqRjlOK/1MYUromAyxZ6ggMSo/nx87tc+MEtpRIk0Jbc/V3xM5iZWaxIHpjIkeqWVvJv7rKXPKCMOl9Tq69nMm0kyjoIvtUcZtndizOOyQSaSaTwwhVDLzgE1HRBKqTWgVk4y7nMMqaV/UXafu3l/WmjdFRmU4gVM4BxeuoAl30AIPKDB4hhd4tZ6sN+vd+li0lqxi5hj+wPr8AaTUlsU=</latexit><latexit sha1_base64="Y033z2zuDbNxIhgHAgi/9xch+sw=">AAACAXicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6KGHohePFUxbaEPZbCbt0s0m7G6EEnryB3jVn+BNvPpL/AX+DbdtDtr6YODx3gwz84KUM6Ud58sqra1vbG6Vtys7u3v7B9XDo7ZKMknRowlPZDcgCjkT6GmmOXZTiSQOOHaC8e3M7zyiVCwRD3qSoh+ToWARo0QbyXMbtHE5qNacujOHvUrcgtSgQGtQ/e6HCc1iFJpyolTPdVLt50RqRjlOK/1MYUromAyxZ6ggMSo/nx87tc+MEtpRIk0Jbc/V3xM5iZWaxIHpjIkeqWVvJv7rKXPKCMOl9Tq69nMm0kyjoIvtUcZtndizOOyQSaSaTwwhVDLzgE1HRBKqTWgVk4y7nMMqaV/UXafu3l/WmjdFRmU4gVM4BxeuoAl30AIPKDB4hhd4tZ6sN+vd+li0lqxi5hj+wPr8AaTUlsU=</latexit><latexit sha1_base64="Y033z2zuDbNxIhgHAgi/9xch+sw=">AAACAXicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6KGHohePFUxbaEPZbCbt0s0m7G6EEnryB3jVn+BNvPpL/AX+DbdtDtr6YODx3gwz84KUM6Ud58sqra1vbG6Vtys7u3v7B9XDo7ZKMknRowlPZDcgCjkT6GmmOXZTiSQOOHaC8e3M7zyiVCwRD3qSoh+ToWARo0QbyXMbtHE5qNacujOHvUrcgtSgQGtQ/e6HCc1iFJpyolTPdVLt50RqRjlOK/1MYUromAyxZ6ggMSo/nx87tc+MEtpRIk0Jbc/V3xM5iZWaxIHpjIkeqWVvJv7rKXPKCMOl9Tq69nMm0kyjoIvtUcZtndizOOyQSaSaTwwhVDLzgE1HRBKqTWgVk4y7nMMqaV/UXafu3l/WmjdFRmU4gVM4BxeuoAl30AIPKDB4hhd4tZ6sN+vd+li0lqxi5hj+wPr8AaTUlsU=</latexit>



Summary

Via AdS/CFT, this gives a rigorous constraint on the spectrum of black 
hole microstates in any 3D theory of quantum gravity in AdS.

The bounds were derived from unitarity and modular invariance using analytic 
functionals.

A very similar bound constrains the density of sphere packings in      .Rd
<latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit><latexit sha1_base64="5pbOCeJDPXhL0Q7z2Cns6PKP2yg=">AAACCHicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KKfUAby2Ry0w6dTMLMRCihP+AHuNVPcCdu/Qu/wN9w0mahrQcGDufcyz1z/IQzpR3nyyqtrK6tb5Q3K1vbO7t71f2DtopTSbFFYx7Lrk8UciawpZnm2E0kksjn2PHH17nfeUSpWCzu9SRBLyJDwUJGiTZSvx8RPfL97G76EAyqNafuzGAvE7cgNSjQHFS/+0FM0wiFppwo1XOdRHsZkZpRjtNKP1WYEDomQ+wZKkiEystmmaf2iVECO4yleULbM/X3RkYipSaRbybzjGrRy8V/PWWijDBYOK/DSy9jIkk1Cjq/Hqbc1rGdt2IHTCLVfGIIoZKZD9h0RCSh2nRXMc24iz0sk/ZZ3XXq7u15rXFVdFSGIziGU3DhAhpwA01oAYUEnuEFXq0n6816tz7moyWr2DmEP7A+fwB7IZqh</latexit>

The result can be strenghtened to                            at large central charge.�gap <
2c

17
+O(1)

<latexit sha1_base64="814D05tj/iFH0ENJJTv19fevanc="></latexit><latexit sha1_base64="814D05tj/iFH0ENJJTv19fevanc="></latexit><latexit sha1_base64="814D05tj/iFH0ENJJTv19fevanc="></latexit><latexit sha1_base64="814D05tj/iFH0ENJJTv19fevanc="></latexit>

The first non-identity primary in a unitary 2D CFT satisfies                        
provided                  or            .

�gap <
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8
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<latexit sha1_base64="ivtZuzX7l0GNpiQcQY/CW+JzrW8=">AAACK3icbZDLSsNAFIYn3q23qEs3wSIIYklE0IULURcuK9gqNKFMpift4OTCzIlYhjyFz+EDuNVHcKW4FV/DaZuFtv4w8PGfczhz/jATXKHrvltT0zOzc/MLi5Wl5ZXVNXt9o6nSXDJosFSk8jakCgRPoIEcBdxmEmgcCrgJ784H9Zt7kIqnyTX2Mwhi2k14xBlFY7Xtff8CBNK29hEeUMa6S7OiOPEjSZlmhT4u9kbsFfqgaNtVt+YO5UyCV0KVlKq37W+/k7I8hgSZoEq1PDfDQFOJnAkoKn6uIKPsjnahZTChMahAD88qnB3jdJwoleYl6Azd3xOaxkr149B0xhR7arw2MP+tKfOVHnTG1mN0HGieZDlCwkbbo1w4mDqD4JwOl8BQ9A1QJrk5wGE9aqJBE2/FJOON5zAJzYOa59a8q8Pq6VmZ0QLZIttkl3jkiJySS1InDcLII3kmL+TVerLerA/rc9Q6ZZUzm+SPrK8fRwupSA==</latexit><latexit sha1_base64="ivtZuzX7l0GNpiQcQY/CW+JzrW8=">AAACK3icbZDLSsNAFIYn3q23qEs3wSIIYklE0IULURcuK9gqNKFMpift4OTCzIlYhjyFz+EDuNVHcKW4FV/DaZuFtv4w8PGfczhz/jATXKHrvltT0zOzc/MLi5Wl5ZXVNXt9o6nSXDJosFSk8jakCgRPoIEcBdxmEmgcCrgJ784H9Zt7kIqnyTX2Mwhi2k14xBlFY7Xtff8CBNK29hEeUMa6S7OiOPEjSZlmhT4u9kbsFfqgaNtVt+YO5UyCV0KVlKq37W+/k7I8hgSZoEq1PDfDQFOJnAkoKn6uIKPsjnahZTChMahAD88qnB3jdJwoleYl6Azd3xOaxkr149B0xhR7arw2MP+tKfOVHnTG1mN0HGieZDlCwkbbo1w4mDqD4JwOl8BQ9A1QJrk5wGE9aqJBE2/FJOON5zAJzYOa59a8q8Pq6VmZ0QLZIttkl3jkiJySS1InDcLII3kmL+TVerLerA/rc9Q6ZZUzm+SPrK8fRwupSA==</latexit><latexit sha1_base64="ivtZuzX7l0GNpiQcQY/CW+JzrW8=">AAACK3icbZDLSsNAFIYn3q23qEs3wSIIYklE0IULURcuK9gqNKFMpift4OTCzIlYhjyFz+EDuNVHcKW4FV/DaZuFtv4w8PGfczhz/jATXKHrvltT0zOzc/MLi5Wl5ZXVNXt9o6nSXDJosFSk8jakCgRPoIEcBdxmEmgcCrgJ784H9Zt7kIqnyTX2Mwhi2k14xBlFY7Xtff8CBNK29hEeUMa6S7OiOPEjSZlmhT4u9kbsFfqgaNtVt+YO5UyCV0KVlKq37W+/k7I8hgSZoEq1PDfDQFOJnAkoKn6uIKPsjnahZTChMahAD88qnB3jdJwoleYl6Azd3xOaxkr149B0xhR7arw2MP+tKfOVHnTG1mN0HGieZDlCwkbbo1w4mDqD4JwOl8BQ9A1QJrk5wGE9aqJBE2/FJOON5zAJzYOa59a8q8Pq6VmZ0QLZIttkl3jkiJySS1InDcLII3kmL+TVerLerA/rc9Q6ZZUzm+SPrK8fRwupSA==</latexit><latexit sha1_base64="ivtZuzX7l0GNpiQcQY/CW+JzrW8=">AAACK3icbZDLSsNAFIYn3q23qEs3wSIIYklE0IULURcuK9gqNKFMpift4OTCzIlYhjyFz+EDuNVHcKW4FV/DaZuFtv4w8PGfczhz/jATXKHrvltT0zOzc/MLi5Wl5ZXVNXt9o6nSXDJosFSk8jakCgRPoIEcBdxmEmgcCrgJ784H9Zt7kIqnyTX2Mwhi2k14xBlFY7Xtff8CBNK29hEeUMa6S7OiOPEjSZlmhT4u9kbsFfqgaNtVt+YO5UyCV0KVlKq37W+/k7I8hgSZoEq1PDfDQFOJnAkoKn6uIKPsjnahZTChMahAD88qnB3jdJwoleYl6Azd3xOaxkr149B0xhR7arw2MP+tKfOVHnTG1mN0HGieZDlCwkbbo1w4mDqD4JwOl8BQ9A1QJrk5wGE9aqJBE2/FJOON5zAJzYOa59a8q8Pq6VmZ0QLZIttkl3jkiJySS1InDcLII3kmL+TVerLerA/rc9Q6ZZUzm+SPrK8fRwupSA==</latexit>

c > 12
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Summary

Via AdS/CFT, this gives a rigorous constraint on the spectrum of black 
hole microstates in any 3D theory of quantum gravity in AdS.

The bounds were derived from unitarity and modular invariance using analytic 
functionals.

In this context, the analytic functionals were discovered independently (and 
earlier!) by Viazovska under the name magic functions, building on the work of 
Cohn, Elkies and others. This lead to the solution of the sphere-packing 
problem in 8 and 24 dimensions. 

A very similar bound constrains the density of sphere packings in      .Rd
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The result can be strenghtened to                            at large central charge.�gap <
2c
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The first non-identity primary in a unitary 2D CFT satisfies                        
provided                  or            .

�gap <
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Can pure gravity be ruled out, perhaps with some extra assumptions?
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What is the asymptotics of the Cohn-Elkies sphere packing bound in large 
dimension? Is it better than the best bound currently known? � ⇠ c/9.795
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Open questions

How deep is the analogy between CFTs and sphere packings?

What is the true asymptotics of the Virasoro modular bootstrap bound at large c?
Can pure gravity be ruled out, perhaps with some extra assumptions?

[Benjamin, Ooguri, Shao, Wang ’19]

What is the asymptotics of the Cohn-Elkies sphere packing bound in large 
dimension? Is it better than the best bound currently known? � ⇠ c/9.795

<latexit sha1_base64="4q2JJTjuHP7QZlZghiVqcOdeWGA=">AAACEHicbVBLSgNBEO2Jvxh/Y1y6aQyCq3FGlJhdUBcuI5gPZIbQ01OTNOn50N0jhpBLeAC3egR34tYbeAKvYSeZhSY+KHi8V0VVPT/lTCrb/jIKK6tr6xvFzdLW9s7unrlfbskkExSaNOGJ6PhEAmcxNBVTHDqpABL5HNr+8Hrqtx9ASJbE92qUgheRfsxCRonSUs8suzfAFXElizA9rVnV2kXPrNiWPQNeJk5OKihHo2d+u0FCswhiRTmRsuvYqfLGRChGOUxKbiYhJXRI+tDVNCYRSG88u32Cj7US4DARumKFZ+rviTGJpBxFvu6MiBrIRW8q/utJfcoAgoX1Krz0xixOMwUxnW8PM45Vgqfp4IAJoIqPNCFUMP0ApgMiCFU6w5JOxlnMYZm0zizHtpy780r9Ks+oiA7RETpBDqqiOrpFDdREFD2iZ/SCXo0n4814Nz7mrQUjnzlAf2B8/gBBU5vh</latexit><latexit sha1_base64="4q2JJTjuHP7QZlZghiVqcOdeWGA=">AAACEHicbVBLSgNBEO2Jvxh/Y1y6aQyCq3FGlJhdUBcuI5gPZIbQ01OTNOn50N0jhpBLeAC3egR34tYbeAKvYSeZhSY+KHi8V0VVPT/lTCrb/jIKK6tr6xvFzdLW9s7unrlfbskkExSaNOGJ6PhEAmcxNBVTHDqpABL5HNr+8Hrqtx9ASJbE92qUgheRfsxCRonSUs8suzfAFXElizA9rVnV2kXPrNiWPQNeJk5OKihHo2d+u0FCswhiRTmRsuvYqfLGRChGOUxKbiYhJXRI+tDVNCYRSG88u32Cj7US4DARumKFZ+rviTGJpBxFvu6MiBrIRW8q/utJfcoAgoX1Krz0xixOMwUxnW8PM45Vgqfp4IAJoIqPNCFUMP0ApgMiCFU6w5JOxlnMYZm0zizHtpy780r9Ks+oiA7RETpBDqqiOrpFDdREFD2iZ/SCXo0n4814Nz7mrQUjnzlAf2B8/gBBU5vh</latexit><latexit sha1_base64="4q2JJTjuHP7QZlZghiVqcOdeWGA=">AAACEHicbVBLSgNBEO2Jvxh/Y1y6aQyCq3FGlJhdUBcuI5gPZIbQ01OTNOn50N0jhpBLeAC3egR34tYbeAKvYSeZhSY+KHi8V0VVPT/lTCrb/jIKK6tr6xvFzdLW9s7unrlfbskkExSaNOGJ6PhEAmcxNBVTHDqpABL5HNr+8Hrqtx9ASJbE92qUgheRfsxCRonSUs8suzfAFXElizA9rVnV2kXPrNiWPQNeJk5OKihHo2d+u0FCswhiRTmRsuvYqfLGRChGOUxKbiYhJXRI+tDVNCYRSG88u32Cj7US4DARumKFZ+rviTGJpBxFvu6MiBrIRW8q/utJfcoAgoX1Krz0xixOMwUxnW8PM45Vgqfp4IAJoIqPNCFUMP0ApgMiCFU6w5JOxlnMYZm0zizHtpy780r9Ks+oiA7RETpBDqqiOrpFDdREFD2iZ/SCXo0n4814Nz7mrQUjnzlAf2B8/gBBU5vh</latexit><latexit sha1_base64="4q2JJTjuHP7QZlZghiVqcOdeWGA=">AAACEHicbVBLSgNBEO2Jvxh/Y1y6aQyCq3FGlJhdUBcuI5gPZIbQ01OTNOn50N0jhpBLeAC3egR34tYbeAKvYSeZhSY+KHi8V0VVPT/lTCrb/jIKK6tr6xvFzdLW9s7unrlfbskkExSaNOGJ6PhEAmcxNBVTHDqpABL5HNr+8Hrqtx9ASJbE92qUgheRfsxCRonSUs8suzfAFXElizA9rVnV2kXPrNiWPQNeJk5OKihHo2d+u0FCswhiRTmRsuvYqfLGRChGOUxKbiYhJXRI+tDVNCYRSG88u32Cj7US4DARumKFZ+rviTGJpBxFvu6MiBrIRW8q/utJfcoAgoX1Krz0xixOMwUxnW8PM45Vgqfp4IAJoIqPNCFUMP0ApgMiCFU6w5JOxlnMYZm0zizHtpy780r9Ks+oiA7RETpBDqqiOrpFDdREFD2iZ/SCXo0n4814Nz7mrQUjnzlAf2B8/gBBU5vh</latexit>

[Kabatiansky, Levenshtein ’78]



Open questions

How deep is the analogy between CFTs and sphere packings?

I explained that the simplest constraint agrees on the two sides. A variety of other 
constraints exists:

modular bootstrap with spin, four-point 
function crossing, higher genus, … 

What is the true asymptotics of the Virasoro modular bootstrap bound at large c?
Can pure gravity be ruled out, perhaps with some extra assumptions?
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Open questions

How deep is the analogy between CFTs and sphere packings?

I explained that the simplest constraint agrees on the two sides. A variety of other 
constraints exists:

modular bootstrap with spin, four-point 
function crossing, higher genus, … 

n-point correlations between spheres, 
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What is the true asymptotics of the Virasoro modular bootstrap bound at large c?
Can pure gravity be ruled out, perhaps with some extra assumptions?

[Benjamin, Ooguri, Shao, Wang ’19]

What is the asymptotics of the Cohn-Elkies sphere packing bound in large 
dimension? Is it better than the best bound currently known? � ⇠ c/9.795
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[Kabatiansky, Levenshtein ’78]

Hints:
Black holes in quantum gravity 
exhibit chaos.
[Susskind, Shenker, Stanford, Maldacena, 
Kitaev, Hayden, Preskill, …]



Open questions

How deep is the analogy between CFTs and sphere packings?

I explained that the simplest constraint agrees on the two sides. A variety of other 
constraints exists:

modular bootstrap with spin, four-point 
function crossing, higher genus, … 

n-point correlations between spheres, 
…

?⇠<latexit sha1_base64="gaUELTho3Cm92IGZNnkiotwn3gk=">AAACEHicbVDLSsNAFJ34rPUV69LNYBFclUQE3Vl047KCfUATymRy0w6dTMLMRCwhP+EHuNVPcCdu/QO/wN9w2mahrQcGDufcy7lzgpQzpR3ny1pZXVvf2KxsVbd3dvf27YNaRyWZpNCmCU9kLyAKOBPQ1kxz6KUSSBxw6Abjm6nffQCpWCLu9SQFPyZDwSJGiTbSwK55ShM6lsDzqyL3FIuLgV13Gs4MeJm4JamjEq2B/e2FCc1iEJpyolTfdVLt50RqRjkUVS9TkJoQMoS+oYLEoPx8dnuBT4wS4iiR5gmNZ+rvjZzESk3iwEzGRI/UojcV//WUOWUE4UK8ji79nIk00yDoPD3KONYJnraDQyaBaj4xhFDJzAcwHRFJqDYdVk0z7mIPy6Rz1nCdhnt3Xm9elx1V0BE6RqfIRReoiW5RC7URRY/oGb2gV+vJerPerY/56IpV7hyiP7A+fwBJB53B</latexit><latexit sha1_base64="gaUELTho3Cm92IGZNnkiotwn3gk=">AAACEHicbVDLSsNAFJ34rPUV69LNYBFclUQE3Vl047KCfUATymRy0w6dTMLMRCwhP+EHuNVPcCdu/QO/wN9w2mahrQcGDufcy7lzgpQzpR3ny1pZXVvf2KxsVbd3dvf27YNaRyWZpNCmCU9kLyAKOBPQ1kxz6KUSSBxw6Abjm6nffQCpWCLu9SQFPyZDwSJGiTbSwK55ShM6lsDzqyL3FIuLgV13Gs4MeJm4JamjEq2B/e2FCc1iEJpyolTfdVLt50RqRjkUVS9TkJoQMoS+oYLEoPx8dnuBT4wS4iiR5gmNZ+rvjZzESk3iwEzGRI/UojcV//WUOWUE4UK8ji79nIk00yDoPD3KONYJnraDQyaBaj4xhFDJzAcwHRFJqDYdVk0z7mIPy6Rz1nCdhnt3Xm9elx1V0BE6RqfIRReoiW5RC7URRY/oGb2gV+vJerPerY/56IpV7hyiP7A+fwBJB53B</latexit><latexit sha1_base64="gaUELTho3Cm92IGZNnkiotwn3gk=">AAACEHicbVDLSsNAFJ34rPUV69LNYBFclUQE3Vl047KCfUATymRy0w6dTMLMRCwhP+EHuNVPcCdu/QO/wN9w2mahrQcGDufcy7lzgpQzpR3ny1pZXVvf2KxsVbd3dvf27YNaRyWZpNCmCU9kLyAKOBPQ1kxz6KUSSBxw6Abjm6nffQCpWCLu9SQFPyZDwSJGiTbSwK55ShM6lsDzqyL3FIuLgV13Gs4MeJm4JamjEq2B/e2FCc1iEJpyolTfdVLt50RqRjkUVS9TkJoQMoS+oYLEoPx8dnuBT4wS4iiR5gmNZ+rvjZzESk3iwEzGRI/UojcV//WUOWUE4UK8ji79nIk00yDoPD3KONYJnraDQyaBaj4xhFDJzAcwHRFJqDYdVk0z7mIPy6Rz1nCdhnt3Xm9elx1V0BE6RqfIRReoiW5RC7URRY/oGb2gV+vJerPerY/56IpV7hyiP7A+fwBJB53B</latexit><latexit sha1_base64="gaUELTho3Cm92IGZNnkiotwn3gk=">AAACEHicbVDLSsNAFJ34rPUV69LNYBFclUQE3Vl047KCfUATymRy0w6dTMLMRCwhP+EHuNVPcCdu/QO/wN9w2mahrQcGDufcy7lzgpQzpR3ny1pZXVvf2KxsVbd3dvf27YNaRyWZpNCmCU9kLyAKOBPQ1kxz6KUSSBxw6Abjm6nffQCpWCLu9SQFPyZDwSJGiTbSwK55ShM6lsDzqyL3FIuLgV13Gs4MeJm4JamjEq2B/e2FCc1iEJpyolTfdVLt50RqRjkUVS9TkJoQMoS+oYLEoPx8dnuBT4wS4iiR5gmNZ+rvjZzESk3iwEzGRI/UojcV//WUOWUE4UK8ji79nIk00yDoPD3KONYJnraDQyaBaj4xhFDJzAcwHRFJqDYdVk0z7mIPy6Rz1nCdhnt3Xm9elx1V0BE6RqfIRReoiW5RC7URRY/oGb2gV+vJerPerY/56IpV7hyiP7A+fwBJB53B</latexit>

What is the true asymptotics of the Virasoro modular bootstrap bound at large c?
Can pure gravity be ruled out, perhaps with some extra assumptions?

[Benjamin, Ooguri, Shao, Wang ’19]

What is the asymptotics of the Cohn-Elkies sphere packing bound in large 
dimension? Is it better than the best bound currently known? � ⇠ c/9.795

<latexit sha1_base64="4q2JJTjuHP7QZlZghiVqcOdeWGA=">AAACEHicbVBLSgNBEO2Jvxh/Y1y6aQyCq3FGlJhdUBcuI5gPZIbQ01OTNOn50N0jhpBLeAC3egR34tYbeAKvYSeZhSY+KHi8V0VVPT/lTCrb/jIKK6tr6xvFzdLW9s7unrlfbskkExSaNOGJ6PhEAmcxNBVTHDqpABL5HNr+8Hrqtx9ASJbE92qUgheRfsxCRonSUs8suzfAFXElizA9rVnV2kXPrNiWPQNeJk5OKihHo2d+u0FCswhiRTmRsuvYqfLGRChGOUxKbiYhJXRI+tDVNCYRSG88u32Cj7US4DARumKFZ+rviTGJpBxFvu6MiBrIRW8q/utJfcoAgoX1Krz0xixOMwUxnW8PM45Vgqfp4IAJoIqPNCFUMP0ApgMiCFU6w5JOxlnMYZm0zizHtpy780r9Ks+oiA7RETpBDqqiOrpFDdREFD2iZ/SCXo0n4814Nz7mrQUjnzlAf2B8/gBBU5vh</latexit><latexit sha1_base64="4q2JJTjuHP7QZlZghiVqcOdeWGA=">AAACEHicbVBLSgNBEO2Jvxh/Y1y6aQyCq3FGlJhdUBcuI5gPZIbQ01OTNOn50N0jhpBLeAC3egR34tYbeAKvYSeZhSY+KHi8V0VVPT/lTCrb/jIKK6tr6xvFzdLW9s7unrlfbskkExSaNOGJ6PhEAmcxNBVTHDqpABL5HNr+8Hrqtx9ASJbE92qUgheRfsxCRonSUs8suzfAFXElizA9rVnV2kXPrNiWPQNeJk5OKihHo2d+u0FCswhiRTmRsuvYqfLGRChGOUxKbiYhJXRI+tDVNCYRSG88u32Cj7US4DARumKFZ+rviTGJpBxFvu6MiBrIRW8q/utJfcoAgoX1Krz0xixOMwUxnW8PM45Vgqfp4IAJoIqPNCFUMP0ApgMiCFU6w5JOxlnMYZm0zizHtpy780r9Ks+oiA7RETpBDqqiOrpFDdREFD2iZ/SCXo0n4814Nz7mrQUjnzlAf2B8/gBBU5vh</latexit><latexit sha1_base64="4q2JJTjuHP7QZlZghiVqcOdeWGA=">AAACEHicbVBLSgNBEO2Jvxh/Y1y6aQyCq3FGlJhdUBcuI5gPZIbQ01OTNOn50N0jhpBLeAC3egR34tYbeAKvYSeZhSY+KHi8V0VVPT/lTCrb/jIKK6tr6xvFzdLW9s7unrlfbskkExSaNOGJ6PhEAmcxNBVTHDqpABL5HNr+8Hrqtx9ASJbE92qUgheRfsxCRonSUs8suzfAFXElizA9rVnV2kXPrNiWPQNeJk5OKihHo2d+u0FCswhiRTmRsuvYqfLGRChGOUxKbiYhJXRI+tDVNCYRSG88u32Cj7US4DARumKFZ+rviTGJpBxFvu6MiBrIRW8q/utJfcoAgoX1Krz0xixOMwUxnW8PM45Vgqfp4IAJoIqPNCFUMP0ApgMiCFU6w5JOxlnMYZm0zizHtpy780r9Ks+oiA7RETpBDqqiOrpFDdREFD2iZ/SCXo0n4814Nz7mrQUjnzlAf2B8/gBBU5vh</latexit><latexit sha1_base64="4q2JJTjuHP7QZlZghiVqcOdeWGA=">AAACEHicbVBLSgNBEO2Jvxh/Y1y6aQyCq3FGlJhdUBcuI5gPZIbQ01OTNOn50N0jhpBLeAC3egR34tYbeAKvYSeZhSY+KHi8V0VVPT/lTCrb/jIKK6tr6xvFzdLW9s7unrlfbskkExSaNOGJ6PhEAmcxNBVTHDqpABL5HNr+8Hrqtx9ASJbE92qUgheRfsxCRonSUs8suzfAFXElizA9rVnV2kXPrNiWPQNeJk5OKihHo2d+u0FCswhiRTmRsuvYqfLGRChGOUxKbiYhJXRI+tDVNCYRSG88u32Cj7US4DARumKFZ+rviTGJpBxFvu6MiBrIRW8q/utJfcoAgoX1Krz0xixOMwUxnW8PM45Vgqfp4IAJoIqPNCFUMP0ApgMiCFU6w5JOxlnMYZm0zizHtpy780r9Ks+oiA7RETpBDqqiOrpFDdREFD2iZ/SCXo0n4814Nz7mrQUjnzlAf2B8/gBBU5vh</latexit>

[Kabatiansky, Levenshtein ’78]

Hints:
Black holes in quantum gravity 
exhibit chaos.
[Susskind, Shenker, Stanford, Maldacena, 
Kitaev, Hayden, Preskill, …]

[Torquato, Stillinger ’05]

Efficient packings in a large number of 
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Open questions

How deep is the analogy between CFTs and sphere packings?

I explained that the simplest constraint agrees on the two sides. A variety of other 
constraints exists:

modular bootstrap with spin, four-point 
function crossing, higher genus, … 

n-point correlations between spheres, 
…
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What is the true asymptotics of the Virasoro modular bootstrap bound at large c?
Can pure gravity be ruled out, perhaps with some extra assumptions?

[Benjamin, Ooguri, Shao, Wang ’19]

What is the asymptotics of the Cohn-Elkies sphere packing bound in large 
dimension? Is it better than the best bound currently known? � ⇠ c/9.795
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[Kabatiansky, Levenshtein ’78]

Hints:
Black holes in quantum gravity 
exhibit chaos.
[Susskind, Shenker, Stanford, Maldacena, 
Kitaev, Hayden, Preskill, …]

[Torquato, Stillinger ’05]

Efficient packings in a large number of 
dimensions are highly disordered. ⇠<latexit sha1_base64="64RQj6WX4WgTS5Rgz5FkDGot9vc=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMlk0gydmYSZiVBCN36AW/0Ed+LWP/EL/A0nbRbaeuDC4Zx7ufeeIOVMG9f9cipr6xubW9Xt2s7u3v5B/fCoq5NMEdohCU9UP8CaciZpxzDDaT9VFIuA014wuS383iNVmiXywUxT6gs8lixiBJtCGmomRvWG23TnQKvEK0kDSrRH9e9hmJBMUGkIx1oPPDc1fo6VYYTTWW2YaZpiMsFjOrBUYkG1n89vnaEzq4QoSpQtadBc/T2RY6H1VAS2U2AT62WvEP/1tD0lpuHSehNd+zmTaWaoJIvtUcaRSVCRBgqZosTwqSWYKGYfQCTGChNjM6vZZLzlHFZJ96LpuU3v/rLRuikzqsIJnMI5eHAFLbiDNnSAQAzP8AKvzpPz5rw7H4vWilPOHMMfOJ8/ISqXIA==</latexit><latexit sha1_base64="64RQj6WX4WgTS5Rgz5FkDGot9vc=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMlk0gydmYSZiVBCN36AW/0Ed+LWP/EL/A0nbRbaeuDC4Zx7ufeeIOVMG9f9cipr6xubW9Xt2s7u3v5B/fCoq5NMEdohCU9UP8CaciZpxzDDaT9VFIuA014wuS383iNVmiXywUxT6gs8lixiBJtCGmomRvWG23TnQKvEK0kDSrRH9e9hmJBMUGkIx1oPPDc1fo6VYYTTWW2YaZpiMsFjOrBUYkG1n89vnaEzq4QoSpQtadBc/T2RY6H1VAS2U2AT62WvEP/1tD0lpuHSehNd+zmTaWaoJIvtUcaRSVCRBgqZosTwqSWYKGYfQCTGChNjM6vZZLzlHFZJ96LpuU3v/rLRuikzqsIJnMI5eHAFLbiDNnSAQAzP8AKvzpPz5rw7H4vWilPOHMMfOJ8/ISqXIA==</latexit><latexit sha1_base64="64RQj6WX4WgTS5Rgz5FkDGot9vc=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMlk0gydmYSZiVBCN36AW/0Ed+LWP/EL/A0nbRbaeuDC4Zx7ufeeIOVMG9f9cipr6xubW9Xt2s7u3v5B/fCoq5NMEdohCU9UP8CaciZpxzDDaT9VFIuA014wuS383iNVmiXywUxT6gs8lixiBJtCGmomRvWG23TnQKvEK0kDSrRH9e9hmJBMUGkIx1oPPDc1fo6VYYTTWW2YaZpiMsFjOrBUYkG1n89vnaEzq4QoSpQtadBc/T2RY6H1VAS2U2AT62WvEP/1tD0lpuHSehNd+zmTaWaoJIvtUcaRSVCRBgqZosTwqSWYKGYfQCTGChNjM6vZZLzlHFZJ96LpuU3v/rLRuikzqsIJnMI5eHAFLbiDNnSAQAzP8AKvzpPz5rw7H4vWilPOHMMfOJ8/ISqXIA==</latexit><latexit sha1_base64="64RQj6WX4WgTS5Rgz5FkDGot9vc=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMlk0gydmYSZiVBCN36AW/0Ed+LWP/EL/A0nbRbaeuDC4Zx7ufeeIOVMG9f9cipr6xubW9Xt2s7u3v5B/fCoq5NMEdohCU9UP8CaciZpxzDDaT9VFIuA014wuS383iNVmiXywUxT6gs8lixiBJtCGmomRvWG23TnQKvEK0kDSrRH9e9hmJBMUGkIx1oPPDc1fo6VYYTTWW2YaZpiMsFjOrBUYkG1n89vnaEzq4QoSpQtadBc/T2RY6H1VAS2U2AT62WvEP/1tD0lpuHSehNd+zmTaWaoJIvtUcaRSVCRBgqZosTwqSWYKGYfQCTGChNjM6vZZLzlHFZJ96LpuU3v/rLRuikzqsIJnMI5eHAFLbiDNnSAQAzP8AKvzpPz5rw7H4vWilPOHMMfOJ8/ISqXIA==</latexit>

⇠<latexit sha1_base64="64RQj6WX4WgTS5Rgz5FkDGot9vc=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMlk0gydmYSZiVBCN36AW/0Ed+LWP/EL/A0nbRbaeuDC4Zx7ufeeIOVMG9f9cipr6xubW9Xt2s7u3v5B/fCoq5NMEdohCU9UP8CaciZpxzDDaT9VFIuA014wuS383iNVmiXywUxT6gs8lixiBJtCGmomRvWG23TnQKvEK0kDSrRH9e9hmJBMUGkIx1oPPDc1fo6VYYTTWW2YaZpiMsFjOrBUYkG1n89vnaEzq4QoSpQtadBc/T2RY6H1VAS2U2AT62WvEP/1tD0lpuHSehNd+zmTaWaoJIvtUcaRSVCRBgqZosTwqSWYKGYfQCTGChNjM6vZZLzlHFZJ96LpuU3v/rLRuikzqsIJnMI5eHAFLbiDNnSAQAzP8AKvzpPz5rw7H4vWilPOHMMfOJ8/ISqXIA==</latexit><latexit sha1_base64="64RQj6WX4WgTS5Rgz5FkDGot9vc=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMlk0gydmYSZiVBCN36AW/0Ed+LWP/EL/A0nbRbaeuDC4Zx7ufeeIOVMG9f9cipr6xubW9Xt2s7u3v5B/fCoq5NMEdohCU9UP8CaciZpxzDDaT9VFIuA014wuS383iNVmiXywUxT6gs8lixiBJtCGmomRvWG23TnQKvEK0kDSrRH9e9hmJBMUGkIx1oPPDc1fo6VYYTTWW2YaZpiMsFjOrBUYkG1n89vnaEzq4QoSpQtadBc/T2RY6H1VAS2U2AT62WvEP/1tD0lpuHSehNd+zmTaWaoJIvtUcaRSVCRBgqZosTwqSWYKGYfQCTGChNjM6vZZLzlHFZJ96LpuU3v/rLRuikzqsIJnMI5eHAFLbiDNnSAQAzP8AKvzpPz5rw7H4vWilPOHMMfOJ8/ISqXIA==</latexit><latexit sha1_base64="64RQj6WX4WgTS5Rgz5FkDGot9vc=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMlk0gydmYSZiVBCN36AW/0Ed+LWP/EL/A0nbRbaeuDC4Zx7ufeeIOVMG9f9cipr6xubW9Xt2s7u3v5B/fCoq5NMEdohCU9UP8CaciZpxzDDaT9VFIuA014wuS383iNVmiXywUxT6gs8lixiBJtCGmomRvWG23TnQKvEK0kDSrRH9e9hmJBMUGkIx1oPPDc1fo6VYYTTWW2YaZpiMsFjOrBUYkG1n89vnaEzq4QoSpQtadBc/T2RY6H1VAS2U2AT62WvEP/1tD0lpuHSehNd+zmTaWaoJIvtUcaRSVCRBgqZosTwqSWYKGYfQCTGChNjM6vZZLzlHFZJ96LpuU3v/rLRuikzqsIJnMI5eHAFLbiDNnSAQAzP8AKvzpPz5rw7H4vWilPOHMMfOJ8/ISqXIA==</latexit><latexit sha1_base64="64RQj6WX4WgTS5Rgz5FkDGot9vc=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMlk0gydmYSZiVBCN36AW/0Ed+LWP/EL/A0nbRbaeuDC4Zx7ufeeIOVMG9f9cipr6xubW9Xt2s7u3v5B/fCoq5NMEdohCU9UP8CaciZpxzDDaT9VFIuA014wuS383iNVmiXywUxT6gs8lixiBJtCGmomRvWG23TnQKvEK0kDSrRH9e9hmJBMUGkIx1oPPDc1fo6VYYTTWW2YaZpiMsFjOrBUYkG1n89vnaEzq4QoSpQtadBc/T2RY6H1VAS2U2AT62WvEP/1tD0lpuHSehNd+zmTaWaoJIvtUcaRSVCRBgqZosTwqSWYKGYfQCTGChNjM6vZZLzlHFZJ96LpuU3v/rLRuikzqsIJnMI5eHAFLbiDNnSAQAzP8AKvzpPz5rw7H4vWilPOHMMfOJ8/ISqXIA==</latexit>Large scaling dimensions (UV) Large distances in the packing (IR)



Thank you!


