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I  wi l l  rev iew the dramatic  re cent  pro gress  in  quantum 

simulat ions  with ultracold atoms,  as  wel l  as  our  own work 

in  this  dire c t ion.  O ne major  new development  are  s y nthetic 

gauge f ie lds ,  which a l low s imulat ing top olo gical  phases  of 

mat ter.  R ich many- b o dy physic s  a lso  ar ises  in  mult i f lavor 

gases ,  g iv ing access  to  e xotic  magnetism and Q CD analo gs 

such as  color  sup er f luids .  Sp e c troscopy and real - t ime 

dy namic s  have reveale d novel  co l le c t ive  mo des ,  in  par t icular 

the Higgs-ampli tude mo de. 
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