
Scientific achievement 
Development	  of	  a	  parallel	  implementa/on	  of	  
analy/cal	  linear-‐response	  (LR)	  TDDFT	  
gradients	  in	  NWChem	  
 

Significance and Impact 
Excited	  state	  op/miza/ons,	  dynamics,	  
solvatochroma/c	  studies	  (VEM),	  vibronic	  
effects,	  	  excited	  state	  proper/es,	  	  

 

Research Details 
–  Parallel	  implementa,on	  of	  LR-‐TDDFT	  excited-‐
state	  gradients	  in	  NWChem	  based	  on	  the	  
Lagrangian	  approach	  of	  Furche	  &	  Ahlrichs	  

–  Valida,on	  of	  the	  approach	  with	  calcula,ons	  of	  
the	  Stokes	  shiFs	  for	  a	  range	  of	  organic	  dye	  
molecules	  using	  a	  diverse	  set	  of	  exchange-‐
correla,on	  func,onals	  (tradi,onal,	  global	  hybrids	  
and	  	  range-‐separated	  hybrids)	  and	  vibronic	  
effects	  in	  one-‐photon	  absorp,on	  (OPA)	  and	  
resonance	  Raman	  scaNering	  (RRS)	  

Work	  was	  performed	  at	  Pacific	  Northwest	  Na,onal	  Laboratory	  and	  	  
Penn	  State	  University	  
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Structures	   of	   organic	   dye	   molecules	   used	   for	   the	   calcula,on	   of	  
absorp,on	  and	  emission	  maxima	  and	  Stokes	  shiFs	  
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