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Vertical Electronic Spectra of the Isovalent Molecules 
HzCNH, HzSiNH, H2CPH and H2SiPH on the Basis of 
MRD-CI Calculations 

Pablo J. Bruna, Volker Krumbachy and S i g r i d  D. Peyerimhoff 

Lehrs tuh l  f u r  Theoretische Chemie 
Un ive rs i t a t  Bonn 
Wegelerstraoe 12 
D-5300 Bonn 1 
West Germany 

Large-scalp mul t i - re fe rence s i n g l e  and doub le-exc i ta t ion  c o n f i g u r a t i o n  1.nter- 

a c t i o n  (MRD-CI) c a l c u l a t i o n s  are  employed f o r  t he  study o f  t he  i sova len t  com- 

pounds H2CNH, H2SiNH, H2CPH and H2SiPH i n  t h e i r  ground s t a t e  e q u i l i b r i u m  

geometry. The d i p o l e  moments and charge d i s t r i b u t i o n s  a re  given. The v p r t j c a l  

e x c i t a t i o n  energies t o  the  in t ra -va lence s t a t e s  "'(n, TI *)  and 3 9 1 ( T I  ,s I  *) 

and t o  the f i r s t  members o f  the  Rydberg s e r k s  o r i g i n a t i n g  from n and TI M O ' s  

r ~ s p e c t i v e l y  a re  p red ic ted ;  the f i r s t  two i o n i z a t i o n  p o t e n t i a l s  and the  Ryd- 

berg term values a re  a l so  ca lcu la ted .  I n  H2CNH, mix ing  o f  Rydberg and valence- 

s h e l l  s ta tes  w i t h  CN s t r e t c h i n g  i s  analyzed. The t rends  i n  r e l a t i v e  s t a b i l i t y  

o f  e l e c t r o n i c  and ion i zed  s ta tes  can be d i r e c t l y  r e l a t e d  t o  increased o r b i t a l  

s t a b i l i t y  o f  n r e l a t i v e  t o  TI as soon as a f i r s t - r o w  cons t i t uen t  i s  replaced 

by a second-row atom. The c a l c u l a t i o n s  e x p l a i n  t h e  d i f f u s e  charac ter  o f  t he  

uv spectrum o f  imines; they t r e a t  the  molecules H S i N H  and H2S iPH f o r  the  

f i r s t  t ime and present a l a r g e  number o f  data f o r  a l l  f ou r  molecules which 

can serve as a bas i s  f o r  f u t u r e  experimental i n v e s t i g a t i o n s  on these and re -  

l a t e d  compounds. 
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