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M ore than 30 year s  ago,  R ichard Fey nman envis ione d a  quantum 

simulator  for  comple x calculat ions  on physical  problems .  To day, 

his  dream has  b e come a  real i t y  in  lab orator ies  wor ldwide. 

Ultracold atoms trapp e d in  optical  lat t ices  provide an intr iguing 

set t ing for  real is ing quantum simulator s  with  the p ossib i l i t y  to 

control  and dete c t  s ys tems down to the level  of  s ingle  atoms 

on s ingle  lat t ice  s i tes .  I  wi l l  d iscuss  appl icat ions  for  neutral 

atom quantum simulator s  to  prob e quantum phases  of  s trongly 

interac t ing e le c tronic  s ys tems,  including hidden magnetic 

order,  top olo gical  phases  as  wel l  as  non - e qui l ibr ium dy namic s 

that  provide new paradigms for  s t at is t ical  physic s .  I  wi l l  g ive  an 

outlo ok on f uture  scalabi l i t y  of  the s ys tems .
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