
Scientific achievement 
Development	  of	  a	  RT-‐TDDFT	  formula3on	  for	  
capturing	  below	  and	  above-‐ioniza3on	  
excita3ons,	  mimic	  modeling	  to	  con3nuum	  
 

Significance and Impact 
First-‐principles	  ioniza3on	  dynamics,	  removes	  
spurious	  high-‐energy	  finite	  basis	  ar3facts,	  
correct	  bound-‐to-‐bound	  transi3ons,	  
metastable	  resonance	  states,	  consistent	  
absorp3on	  shapes,	  prescrip3on	  for	  accurate	  
EAs	  and	  IPs	  

 

Research Details 
–  RT-‐TDDFT	  based	  on	  non-‐Hermi2an	  density	  matrix	  
propaga2on	  ,	  	  atom-‐centered	  basis,	  tuned	  range-‐
separated	  DFT,	  	  imaginary	  molecular	  orbital-‐
based	  absorbing	  poten2al	  

–  Computed	  extreme	  ultraviolet	  absorp2on	  for	  
acetylene,	  water,	  Freon	  12	  agree	  well	  with	  EELS	  
data	  over	  a	  broad	  range	  0-‐50	  eV	  

Work	  was	  performed	  at	  Pacific	  Northwest	  Na2onal	  Laboratory	  
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RT-‐TDDFT	   computed	   extreme	   UV	   absorp2on	   spectrum	   of	   gas-‐phase	  
acetylene	  with	  (blue)	  and	  without	  (green)	  an	  imaginary	  poten2al	  (iΓ),	  
along	  with	  DFT	  Koopmans’	  IPs	  (gray).	  EELS	  data	  are	  shown	  in	  black.	  
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