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A B S T R A C T . The r e a c t i o n s between Ο and Ν a t o m s and c e r t a i n in ters te l lar 
molecules ( H 2 S , NH^, H 2 C O , C H 3 OH, C 2 H^ OH) a r e studied using t h e dyna-
micalflowing after glow method- It is found t h a t NH and OH radica l s a r e 
formed which c a n be used as a diagnost ic probe t o d i f f erent ia te be tween 
in ters t e l l ar shocked and hea ted regions . 

1. INTRODUCTION 

The propagat ing shock waves , g e n e r a t e d by in ters te l lar winds, expanding 
H i t regions , and supernovae r e m n a n t s will l ead t o the rapid coll is ion-induced 
dissociat ion of heavy homonuclear molecules like N 2 and 0 2 in shocked 
regions whereas the dissociat ion o c c u r s slowly in hea ted region ( 1) . These 
a c t i v e d issoc iated a t o m s will r e a c t with ambient molecules and the resulting 
c h e m i c a l spec ies may be used as d iagnost ic probes t o d i f f erent ia te be tween 
in ters t e l l ar shocked and heated regions . 

2. E X P E R I M E N T A L 
1 2 

We have c a r r i e d out c e r t a i n e x p e r i m e n t s be tween CK D) and N( P ) a t o m s 
and c e r t a i n in ters te l lar molecules ( H 2 S , NHy H 2 C O , CH^OH, C^HyDH). The 
e x p e r i m e n t a l set up and procedures in detai l is described e f e s e w h e r e ( 2 , 3 ) 

3. R E S U L T S AND DISCUSSION 

The wave lengths of observed s p e c t r a which a r e mainly due t o NH and OH 
rad ica l s a r e presented in Table I. The number densit ies of e x c i t e d spec ies 
w e r e obtained using jthe method of De Vos ( 4 ) and L a r r a b e e X ^ ) . The c h e m i c a l 
r e a c t i o n between 0 ( D), N( P ) and t h e r e a c t a n t s may be wr i t t en as : 

O ^ D g ) + R - » O H ( A 2 £ + ) + products - (1) 

N ( 2 P ) + R . - f r N H i d 1 ^ ) + products - (2 ) 

where R = H 2 S , NH^, H 2 C O , C H 3 OH, C ^ OH 
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The j a i e coe f f i c i en t s for above^ r e a c t i o n s ( 1 ) , (2) a r e of t h e order of 
2 x 1 0 c m S~ and 8xlD~ c m S" respec t ive ly . F r o m energy cons iderat ions 
it c a n be shown t h a t 0(lD) and N( P ) caji p r o d u c e ^ O H ( A 2 / ) and NH(d £ ) 
rad ica l s whereas the ground s t a t e of 0 ( P ) and N( S) c a n produce ΟΗ(χ^ΤΓί) 
and N H ( 3 £ ~ ) rad ica l s only. 

F r o m the e x p e r i m e n t it is found t h a t NH and OH will be formed o ther than 
CN and C O radica l s when dissociated Ν and Ο a t o m s r e a c t with the r e a c t a n t s 
like H 2 S , NH~, H 2 C O , C H 3 O H , C J H ^ O H . Thus the abundances of NH and 
OH wi l f be enhanced in the shockea region. 

The e n h a n c e m e n t of the abundances of NH and OH rad ica l s may be used 
as a d iagnost ic probe t o d i f f erent ia te be tween the in ters te l lar shocked and 
hea ted regions . 

T A B L E I. NH and OH band sys tems of glow 

NH band sys tem 

Observed Standard Transit ion 
Wavelength Intensity Wavelength Intensity 

2516.0 Ms 2516.3 5 (V = l ) ( V = l ) 

2557.0 S 2557.3 10 ( v 4 0 ) (v'=0) 

2683.0 Ms 2683.4 5 ( V = 0 ) ( V = l ) 

OH band sys tem 

3064.8 Vs 3063.6 10 (W'=0) ( V = 0 ) 

3122.4 W 3121.7 - ( V = l ) ( V = l ) 
3 1 8 5 . 7 W 3184.8 - (V=2) ( V = 2 ) 
3428.8 W 3428.1 - (V'=0) ( V = D 

V s , Very strong; S, Strong; M s Medium Strong; W, Weak. 
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