
OBSERVATIONS OP THE HCN MOLECULE IN COMET HALLEY 
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Wfe r e p o r t h e r e t h e d e t e c t i o n o f t h e J 1 - 0 r o t a t i o n a l l i n e a t 8 8 . 6 GHz o f 

h y d r o g e n c y a n i d e i n c o m e t H a l l e y . S i x o b s e r v a t i o n a l r u n s w e r e m a d e i n t h e 

N o v . 1 9 ~ D e c . 3 1 9 8 5 p e r i o d w i t h t h e IRAM 3 0 - m m i l l i m e t r e r a d i o t e l e s c o p e 

a t P i c o V e l e t a ( S p a i n ) , w h e n t h e c o m e t w a s a t r ^ ~ 1 . 5 6 AU f r o m t h e S u n a n d 

Δ - 0 . 6 3 AU f r o m t h e E a r t h . 

A t 8 8 . 6 GHz, t h e t e l e s c o p e HPBW i s 2 6 a r c s e c . T h e s p e c t r a w e r e o b t a i n e d 

w i t h a p o s i t i o n - s w i t c h i n g t e c h n i q u e a n d u s i n g a 1 2 8 x 1 0 0 k H z c h a n n e l f i l t e r 

b a n k . T h e s p e c t r u m a v e r a g e d o v e r a l l o b s e r v a t i o n s e x c e p t t h e f i r s t d a y i s 

s h o w n i n F i g . 1 . T h e F 2 - 1 a n d F 1 - 1 h y p e r f i n e c o m p o n e n t s a r e c l e a r l y 

d e t e c t e d , b u t t h e w e a k F 0 - 1 l i n e r e m a i n s w i t h i n t h e n o i s e . T h e s i g n a l i s 

a l s o d e t e c t e d i n t h e s p e c t r a o f i n d i v i d u a l d a y s , b u t e v i d e n c e s o f 

i n t e n s i t y v a r i a t i o n s a r e p r e s e n t ; f o r i n s t a n c e , o n t h e f i r s t d a y ( N o v . 

2 0 . 0 ) , t h e F 2 - 1 p e a k i n t e n s i t y was 0 . 3 0 0 ± 0 . 0 4 5 K , m o r e t h a n t w i c e t h e 

m e a n v a l u e o f F i g . 1 . T h e t w o h y p e r f i n e c o m p o n e n t s o f F i g . 1 h a v e c e n t r a l 

v e l o c i t i e s w h i c h c o i n c i d e w i t h t h e c o m e t r e s t v e l o c i t y , a n d t h e i r w i d t h s 

a r e c o n s i s t e n t w i t h a c o m a e x p a n s i o n v e l o c i t y o f 0 . 8 5 ± 0 . 2 0 km s"" 1 . 

T h i s d e t e c t i o n i s a c o n f i r m a t i o n o f t h e p r e s e n c e o f HCN i n c o m e t s , w h i c h 

w a s f i r s t s u g g e s t e d b y t h e o b s e r v a t i o n s o f H u e b n e r e t a l . ( 1 9 7 4 ) i n c o m e t 

K o h o u t e k 1 9 7 3 X I I . A p p l y i n g t h e e x c i t a t i o n m o d e l d e v e l o p e d b y B o c k e l é e -

M o r v a n e t a l . ( 1 9 8 4 ) l e a d s t o a m e a n HCN p r o d u c t i o n r a t e o f - 3 x l 0 2 5 s"" 1 . 

A t t h e s a m e t i m e , t h e OH p r o d u c t i o n r a t e w a s ~ 6 x l 0 2 8 s " 1 a c c o r d i n g t o t h e 

N a n ç a y r a d i o o b s e r v a t i o n s . T h i s l e a d s t o a n a b u n d a n c e r a t i o [ H C N ] / [ O H l ~ 

1 / 2 0 0 0 i n t h e i n n e r c o m a w h i l e t h e [ H C N 3 / [ H 2 0 ] a b u n d a n c e r a t i o i s p r o b a b l y 

l o w e r . T h i s i s n o t a b l y l e s s t h a n t h e C N - p a r e n t r e l a t i v e a b u n d a n c e o f ~ 

0 . 0 0 1 3 d o t o r m i n e d f r o m t h e v i s i b l e s p e c t r a o f t y p i c a l c o m e t s ( A ' H e a r n , 

1 9 8 2 ) amd s u g g e s t s t h a t o t h e r C N - p a r e n t s a l s o e x i s t , a s wa.s p r e v i o u s l y 

s h o w n b y t h e HCN u p p e r l i m i t s a n d t e n t a t i v e d e t e c t i o n s o b t a i n e d i n c o m e t 

1 K A S - A r a k i - A l c o c k 1 9 8 3 d . ( I r v i n e e t a l . , 1 9 8 4 ; B o c k e l é e - M o r v a n e t a l . , 

1 9 8 4 ; B o c k e l é e - M o r v a n a n d C r o v i s i e r , 1 9 8 5 ) . 
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Ά detailed account of these observations and their interpretation will be 
published elsewhere. 
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Figure 1 : The HCN J 1-0 spectrum observed in P/Halley, averaged over five 
days in the Nov. 19-Dec. 3 period. Intensity scale is main-beam antenna 
temperature in K. The velocity scale is with respect to the comet rest 
velocity and refers to the F 2-1 main hyperfine component. 
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