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Abstract:

We show that Polchinski’s equation for exact renormalization group flow is equivalent to the optimal transport gradient flow of a
field-theoretic  relative  entropy.   This  gives  a  surprising  information-theoretic  formulation  of  the  exact  renormalization  group,
expressed in the language of optimal transport.  We will provide reviews of both the exact renormalization group, as well as the
theory  of  optimal  transportation.   Our  techniques  generalize  to  other  RG  flow  equations  beyond  Polchinski's.   Moreover,  we
establish  a  connection  between  this  more  general  class  of  RG  flows  and  stochastic  Langevin  PDEs,  enabling  us  to  construct
ML-based adaptive bridge samplers  for  lattice field theories.   Finally,  we will  discuss forthcoming work on related methods to
variationally approximate ground states of quantum field theories.
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