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Case where Reaction Hypersurface Depends on Rotat ional  Constants of 
t he  Motion 

In some reac t ions ,  t he  equation of the  reac t ion  hypersurface 

may depend on constants  of t he  motion, i n  p a r t i c u l a r  on the angular  

momentum. Several  examples are some unimolecular d i ssoc ia t ions ,  

r a d i c a l  recombinations, and ion-molecule react ions.  For examole, 

t h e  reac tan ts  i n  the two l a t t e r  reac t ions  have been t r ea t ed  as two 
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p a r t i c l e s  which, i n  the  ac t iva t ed  complex, have t h e i r  mutually 

a t t rac t ive  fo rce  balanced by their  cen t r i fuga l  force.  The a t t r a c t i o n  

was attr ibuted t o  induced dipole-induced d ipole  fo rces  i n  the  recon- 

b ina t ion  and t o  ion-induced dipole  forces  i n  the  ion-molecule system. 

The cen t r i fuga l  fo rce  was ca lcu la ted  by t r e a t i n g  the  p a i r  of reac tan ts  

as a "diatomic" ac t iva t ed  complex. 

The above treatments were based on the  assumption t h a t  t he  

reac t ion  hypersurface is the s e t  of coordinates for which the  a t t r a c t i v e  

fo rce  equals i n  magnitude the  repulsive cen t r i fuga l  force  between the  

t u a p a r t i c l e s .  This s e t  depends on the angular moFentum. In  these  and 

o ther  react ions t h i s  "diatomic" arqroximation is  readi ly  imTosed on the 

treatment of the  previous sec t ion ,  when rrn angular momentum deFendence 

of the react ion hynersurface For a given nnglilDr 

momentum of the complex i n  any in f in i t e s ima l  range the contr ibut ion t o  ',\s 

overa l l  react ion r a t e  ctln be calculated.  

angular nomenta. 

"symmetric top" apm-oximation t rea ted  below, and i t s  derive tior! w i lL1 br 

is  t o  be considered: 

One m y  then in t eg r s t e  C V F Y  s l i  

The r e s u l t  w i l l  emerge as P, s ? e c i a l  case of the  

omitted f o r  t h a t  rep5on. (The der ivPt icn n e r r , l l e l c  cpc t , c I c w ,  ' : ,3~+, L*.c  

angle 1.I, ;Ind the conjugate rcommturc p a r e  omit,tr.d, and ti7e " h 3 r "  s u t s - ~ ~ c e  i c  

one dimension l a r g e r .  ) 
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