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- Tessellation: Integrability beyond the spectrum

- Fishnet toy model: multi-point Feynman Diagrams inside a Null Polygon

Plan of the Talk

- Null Polygon limit of 1/2-BPS correlators in N=4 SYM

- Worked out examples: 6-pt split Ladders and 6-pt correlators



N=4 super Yang-Mills theory:  
- Maximally supersymmetric CFT in 4d spacetime, PSU(2,2|4) 
- Mixing of scaling dimensions at weak-coupling: integrable (next-to) nearest-neighbour Hamiltonian  

… 
- Scaling dimensions at strong coupling: energy of string excitations on AdS5 x S5 

1) Integrability equations at finite coupling: Quantum Spectral Curve 

2) AdS/CFT correspondence: “Holographic dual” integrable non-linear sigma model on AdS5 x S5

Integrability in 4d CFTs
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Integrable deformations: non-gauge non-unitary CFTs

- Marginal deformations to N=4 SYM: twisting the SU(4) symmetry

- Integrability is preserved (Quantum Spectral Curve, Baxter equations, spin-chain at weak coupling)

 - Double-Scaling: weak-coupling and strong twists (non-unitary, non-gauge theories)
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What about 3-point functions?



What about 3-point functions?
Operator Product Expansion
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What about n-point correlators?
Multiple Operator Product Expansion: more data!
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Tessellation of the punctured Sphere

Factorization along cuts = completeness sum over mirror excitations

Integrable mirror-mirror scattering

BassoKomatsuVieira

a

IIIfiiiiififiiiieffi tk tIIIiiIIi
any

a a I rapiditybound stateindex a antisymniurepsucz.la

Emelo vibl lv.by lu.a ISeblunl
2

1 mirror mirror scattering f.TLgiIiter crossingsymmetry



Tessellation of the punctured Sphere

Mellin-like integrals at weak-coupling

All-loop quantities via Zhukovsky variables
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``Null Square” (aka null octagon)

Leading UV divergence: 1D radial Toda Equation

Leading twist, subleading logs: 2D Toda Field Theory

Lorentzian Regime: Null Polygons
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n-points leading UV behaviour:  Toda FT equations + Null Square boundary conditions

Lorentzian Regime: Null Polygons
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What about subLeading behaviour?
(that is: subleading Logs, constants; dropping only powers-suppressed terms)   



4-points: analytic continuation and power-law truncation

Sommerfeld-Watson trick:

Asymptotics from a single residue:

Null Polygons from Tessellation
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n>4 points: analytic continuation? power-law truncation?

Different Integrands lead to different results even at leading order

Null Polygons from Tessellation
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Separation of Variables (SoV) integrand:

Fishnet diagrams in a Null Polygon
1
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Excitations of the Fishnet:

Orthogonality/Completeness:

Overlaps = Hexagons:

Separation of Variables SO(1,5) spin chain
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Fishnet Hexagons:

Matrix Part:

Eigenfunctions and Matrix part are known (and simple). Great toy model for N=4 SYM!

Separation of Variables SO(1,5) spin chain
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OPE channels: bound-states vs interaction poles

Example: 6-point split-Ladders
1
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OPE channels: bound-states vs interaction poles

Example: 6-point split-Ladders
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Natural prescription from spin-chain Star-Triangle computations

Power truncation & Analytic continuation
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Tests: point-split Ladders 
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Fishnet prescription: poles, truncations and analytic continuation

Back to N=4 SYM: 6-pt Integrand at weak coupling
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1-Loop 1-excitation

1-Loop 2-excitations

1-Loop 3-excitations
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How to treat 2-excitations?

All-loop formulae for a given # of particles

New Integrable Hierarchies? (Generalization of Toda Equations?)

Symbol Bootstrap of multiloop, multipoint Fishnet Feynman Integrals

Open Problems
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7 differential finite difference equation beyond LC leading logsformullpolygons

We have a fastalgorithm to evaluate Le OPE ofmultipt multilage Feynman diagrams
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