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Résumé : Machine learning using artifical neural networks is revolutionizing
many areas of science and technology. This increases the urgency for explo-
ring alternatives to artificial neural networks running on digital hardware.
These alternatives might eventually be faster and/or more power-efficient.
With this in mind, we ask the question whether one can identify a general
principle that would enable a nonlinear physical system to become a self-
learning machine - i.e. a physical information-processing device where in-
ternal degrees of freedom self-adjust by physical interactions to learn a desi-
red input-output relation. In this talk, I will present our recent idea on how
this might be achieved for arbitrary time-reversal-invariant Hamiltonian sys-
tems. I will introduce the principle of "Hamiltonian Echo Backpropagation’,
and demonstrate how efficient learning could be possible in a wide class of
physical systems.

See : Self-learning Machines based on Hamiltonian Echo Backpropagation,
Victor Lopez-Pastor, Florian Marquardt, arXiv 2103.04992 (2021)




