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ABSTRACT 

I n  t h e  new p a r t i t i o n i n g  p e r t u r b a t i o n  formalism f o r  e l ec t ro r ,  

exchange problems, t h e  exchange f u n c t i o n  W plays an important 

r o l e ,  For H2 and H: 

terms of a 14 term S l a t e r  o r b i t a l  b a s i s  s e t .  Tables  a r e  given f o r  

expres s ing  W a t  14 va lues  of  t he  i n t e r n u c l e a r  s e p a r a t i o n  ranging 

from R = l a o  t o  20a00 
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The I n t e r a c t i o n  of Ground S t a t e  Hydrogen AComs, 

Consider the  i n t e r a c t i o n  of two ground s t a t e  hydrogen atoms, a 

1 
.I. 

and b, separated by a d i s t ance  R. There illre, two moleculgr s t a r e s  

3 which a r i s e  from t h i s  separated-atom s t a t ? :  9 t h e  

, the  r e p u l s i v e  excited 

wavefunctions for these s t a t e s  satisfy 
9 

5: Q,, i .et 
.b 

and 

The Ramiltonian is def ined  by 

; is a symmetry p r o j e c t o r  def ined  by 

8 
(Is 

The upper s i g n  i s  for symmetry; t h e  lwuer, far  &t, 3% perquter. 
t he  e l e c t r o n  l a b e l s ,  

t he  e l e c t r o n i c  coord ina te s  across any plane whtqh ipcXudes the  i n t e r -  

nuc lea r  a x i s ,  and 

e ~ g e n ~ u n ~ ~ i o ~  of t h e  total azimuthal  orbital' aneulat; momentum 

permutes t h e  n u c l e i  l a b e l s ,  r a: f l a  i' i: s 

is t h e  p r o j e c t i o n  opgoafo~ for tkp 

? 

i s  seen  to be a compound p r o j e c t o r  foa $he symmetry g r ~ p  of 



onto e i the r  gerede or ungersde f u ~ c t t c n e ;  &he th ird,  onto + fu:ict;ozia; 

end ehe learetactor projects onto &he space BI. functions. 

e&e&ncrlons. When t h e  atoms are bnfinicely  

scprraC J (l @@ ) axee t w8vefuactlon for Eha ayegem ie 

where & i s  8 l a  orbital  centered ebauk nueleus a ,  and h, is a 1s 

orbital centered abouk nucleuo b. The subscript 9rlw indieaesqx the 

srbiere~y aeabgmnent of eleeCron 1 t o  stw e and electron 2 to at,, b .  

Becsuae of &he physlcel indfaEinguieheb%li&y of elscfrona, 

P e wieh the eon8 igura tia, eg2igs 

, . , , s. 

i 

, 1 '  

, ' L .  

, . I  

I 4b,'@'* = "  e3 $de?.'E' . ,  4 ( 1 )  a. (2, 
P@ the 8 8 ~ s ~  ghat . . . * .  

'% ,I 

l l r l e  is a d i f f e ren t  type of degeneracy from &hat discussed in X 

. - 
J bn thilt 4T9 are ~ o e  degenerate aigeofuact ions 

. . -- - - - -  ' L- 
of &k@ unperturpsd heaileonian. In particular, 

b .  
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a r e  cen te red  on b o  They have t h e  form 

nPa = ( 2 2n- 1 3 / (2n)l cosQa exp (-ra) a 

npb a r e  t h e  r e f l e c t i o n  o f  ns b ’  a 9  npa through t h e  midpoint The ns  

of t h e  i n t e r n u c l e a r  a x i s .  The fol lowing t a b l e s  g i v e  e(k)  which PW 

t h e  computer ou tpu t  c a l l s  E(k);  designated 

(B-SA,X(K)); t h e  c o e f f i c i e n t s  Dkj ; 

f u n c t  iona 1 J. 

and t h e  minimum v a l u e  of t h e  

S u b s t i t u t i n g  E q .  (32) i n t o  (29) and i n t e g r a t i n g  y i e l d s  an 

expres s ion  f o r  which has t h e  same form a s  E q .  (27 ) ,  w i t h  

9 r e p i a c i n g  ~ and Q r e p  l a c i n g  

( t h e  r e f l e c t i o n  

a x i s )  r e p l a c i n g  

cen te red  on a 

p o l a r i z e d  i o n i c  

been shown23 t o  

through the -midpo in t  of the i n t e r n u c l e a r  

. Because involves  S l a t e r  funet ioi is  

c o n t a i r s  t+e 
02 

and on b i t  

s t a t e s  (e.g.  which have 

be necessa ry  to o b t a i n  good exchange e n e r g i e s ,  
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