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Many-Body Quantum Physics with
Machine Learning

WORKSHOP

Director  of  ECT*:  Professor  Gert  Aarts

Abstract
Machine learning techniques have become standard scient i f ic  tools  across
several  f ie lds.  Quantum many-body theory  is  no except ion,  wi th  a  recent
explosion of  appl icat ions in  domains that  range f rom spin  systems,  to
quantum chemistry  and nuclear  physics.  This  workshop is  devoted to
discussing machine- learning tools  that  a im at  d i rect ly  solv ing the
Schrödinger  equat ion in  a  many-part ic le  context .  These tools  typical ly
explo i t  the  outstanding var iat ional  propert ies  of  neural  networks,  inc luding
f i rst-  and second-quant ized vers ions.  We a im at  br inging together  quantum
many-body pract i t ioners ,  wi th in  and outs ide the nuclear  domain ,  and
physics-focused machine learning experts ,  to  rev iew past  achievements  and
recent  advances in  solv ing quantum many-body problems with  machine
learning tools .  By  br inging together  d i f ferent  communit ies ,  we want  to  take
a g lobal  look at  the  state-of- the-art  in  the  f ie ld ;  to  ident i fy  new avenues
and recent  meaningful  advances;  and to  st imulate  cross-fert i l isat ion among
f ie lds  to  consol idate  the use of  machine- learning tools  in  the  many-body
domain.


