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Abstract 
There	  is	  currently	  considerable	  effort	  focused	  on	  developing	  ways	  for	  including	  quantum	  
mechanical	  effects	  in	  condensed	  phase	  molecular	  dynamics	  simula;ons.	   	  No	  method	  was	  
able	  to	  have	  the	  two	  important	  proper;es:	  conserves	  the	  quantum	  canonical	  distribu;on	  
and	   recovers	   exact	   thermal	   correla;on	   func;on	   (of	   even	   nonlinear	   operators,	   i.e.,	  
nonlinear	   func;ons	   of	   posi;on	   or	   momentum	   operators)	   in	   the	   classical,	   high	  
temperature,	  and	  harmonic	  limits.	   	  We	  show	  a	  novel	  imaginary	  ;me	  path	  integral	  based	  
dynamics	  method	  that	  can	  accomplish	  the	  task	  and	  is	  prac;cal	  for	  real	  molecular	  systems.	  	  
Its	  applica;on	  to	  vibra;onal	  spectra	  of	  a	  few	  molecules	  will	  be	  discussed.	  
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