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A B S T R A C T The pathways for the format ion and des truct ion processes 
of ring molecules in in ters te l lar medium have been proposed and the ir abundan-
c e s have been c a l c u l a t e d under s teady s t a t e condit ions and c a l c u l a t e d abundan-
c e s a r e of the order of 10"" n(H), where n(H) is the abundance of hydrogen. 
Also the ir d e t e c t i o n proposal has been presented . 

Rad ioas t ronomica l observat ions of m i c r o w a v e emission s p e c t r a have led 
t o the d iscovery of many molecules including long-chain hydro-carbons in 
in ters te l lar medium (ISM). Most of the molecu lar spec ies appear t o be l o c a t e d 
in dense in ters te l lar clouds t h a t ^ a r e light y e a r s in e x t e n t and posses gaseous 
densit ies in the range 10 - 10 molecules cm" 3 and have t e m p e r a t u r e below 
100 K. Dust grains a s soc ia ted with the gas s c a t t e r and absorb s te l lar radiat ion 
so t h a t molecules in dense clouds a r e p r o t e c t e d from photodissociat ion. 
E l e m e n t a l abundances in dense clouds a r e (Allen 1973) : H ( 1 . 0 ) , He ( 0 . 0 9 ) , 
0 ( 7 x 1 0 ^ ) , C ( 3 x l 0 ~ 5 ) and N ( 9 x l 0 ~ 5 ) . Hydrogen ex i s t s in ISM mainly in i ts 
mo lecu lar form (H^. Hydrogen a t o m s a r e c o n v e r t e d t o H^molecules on the 
s u r f a c e of dust grains because no c o m p e t i t i v e gas-phase mechanism has 
been found. Ionisation of H i molecules is caused by c o s m i c rays impinging 
on dense c louds. These H^molecules then help for the format ion of po lya tomic 
molecu les through gas-phase ion-molecular r e a c t i o n s (Mitchel l e t a l . 1 9 7 8 , 
P r a s s a d & Huntress , 1 9 8 0 ) . Inters te l lar ion-molecule c h e m i s t r y model c a n 
explain the format ion and des truct ion processes of long-chain hydro-carbons . 
However no detai led studies have been c a r r i e d out for the format ion and 
des truc t ion processes of ring molecules in ISM (Ghosh & Ghosh 1980 and 
1 9 8 5 ) . Though no ring molecules have been d e t e c t e d in ISM but the infrared 
unidentified emission bands ( 3 . 2 8 , 3 . 4 , 3 . 5 , 6 .2 , 7 .7 , 8 .6 and 11.3/im) observed 
in a wide var ie ty of ce l e s t i a l ob jec t s (Aitken 1 9 8 1 , Willner 1 9 8 4 , Bregman 
e t a l . 1983) have been identified as the po lycyc l i c a r o m a t i c hydrocarbons 
which ex i s t s in solid s t a t e on the in ters te l lar grain s u r f a c e s (Dulley and 
Will iams, 1 9 8 1 ; S a k a t a e t a l . 1984 and Crawford e t a l . 1 9 8 5 ) . On the basis 
of these resul t s , a t t e m p t s have been made t o develop the pathways for 
the format ion and des truct ion processes of ring molecules in ISM through 
gas -phase ion-molecule r e a c t i o n s followed by dissoc iat ive e l e c t r o n recombinat ion 
p r o c e s s e s . Also the abundances of these molecules have been c a l c u l a t e d 
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under s t e a d y - s t a t e condit ion. Green and Herbst ( 1 9 7 9 ) have pointed out 
t h a t many m e t a s t a b l e i somers of s table molecules analogous t o the c a s e 
of H N C and HCN probably have observable abundances in in ters te l lar dark 
clouds and many of these compounds may be i n t e r m e d i a t e s in important 
organ ic r e a c t i o n s . But they have suggested a few m e t a s t a b l e i somers which 
help t o find out the pathways for the format ion of open chain molecu les . 
On the basis of t h e o r e t i c a l ca l cu la t ions it has been found t h a t the following 
compound NC ^ >CN 

C = C 

is an impor tant m e t a s t a b l e i somer which helps t o form ring molecules from 
open chain molecules , in ISM. The main des truct ion processes of these 
molecules may be the r e a c t i o n s with Crions . The abundances of these molecu les 
have been c a l c u l a t e d under s teady s t a t e condition and the c a l c u l a t e d abundances 
a r e of the order of 10"" , an(H) where n(H) is the abundance of hydrogen. 
Regarding the d e t e c t i o n of ring molecules in ISM it is important t o c a r r y o u t 
l abora tory e x p e r i m e n t s t o synthes ize the ring molecules in gas -phase and 
high resolution IR s p e c t r a of those molecules a r e t o be obtained and then 
s e a r c h e s a r e t o be made in ISM. 
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