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Details	  of	  CalculaQons	  

•  Electronic	  structure	  
– MOLPRO	  

•  t-‐aug-‐ccPVTZ	  
•  DK,	  valence	  orbs	  from	  inward	  dynamically	  weighted	  mulQ-‐
state	  MCHF,	  4	  Rydberg	  orbs	  from	  outward	  MCHF	  

•  Projected	  state	  icMRCI	  

•  Nuclear	  dynamics	  
– ODIE	  

•  Openshell	  Diatomic	  Intensity	  and	  Energy	  
•  Full	  coupling,	  F.D.B.V.M.	  
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Most	  people	  stop	  here…	  
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Experimental	  issues	  
Taherian	  and	  Slanger,	  J.	  Chem.	  Phys.	  81,	  3814	  (1984)	  

•  Error	  bars	  are	  from	  decay	  rate	  fit	  to	  pressure	  
•  Diffusion	  was	  not	  considered	  
•  Results	  were	  in	  good	  agreement	  with	  best	  
available	  ab	  ini&o	  calculaQons…	  circa	  1983	  
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•  Below	  dissociaQon	  limit	  eigenvalue	  problem	  
– Spontaneous	  emission:	  
•  Einstein	  A	  (units	  inverse	  Qme)	  	  

– SQmulated	  emission	  
– AbsorpQon:	  	  

•  Above	  dissociaQon	  limit	  boundary	  value	  problem	  
– All	  of	  the	  above	  
– And	  Inverse	  Pre-‐dissociaQon:	  
•  cross	  secQon	  (units	  area)	  

CN n( )→CN n '( )+ hν

CN n( )+ hν→CN n '( )

C n( )+N n"( )→CN n '( )+ hν
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Conclusions	  and	  Future	  Work	  

•  CN	  Red	  experimental	  lifeQmes	  wrong	  
•  Molecular	  diabaQc	  states	  criQcal	  for	  high	  states	  
•  Line	  list	  for	  all	  bound-‐bound	  transiQons	  
– Only	  e1	  important	  
–  69	  Million	  lines	  

•  Clean	  up	  adiabaQc	  states	  
•  Merge	  higher	  level	  calculaQons	  
•  Lineshapes	  
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