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ABSTRACT. We detected new 1 2 C H i + transitions at 21,303 and 94,089 MHz in 
emission from Orion A, and observed temporal variations of intensity 
among several velocity components at 76,700 MHz. We also detected an 
HC 5N transition at 21,301 MHz in emission from IRC+10216. 

We reported the first detection of interstellar methane (Fox and 
Jennings 1978) after observing six radio emission lines from Orion A. 
Subsequently, infrared absorption by CH^ was detected in IRC+10216 (Hall 
and Ridgway 1978), and infrared features in NGC 7027 and other galactic 
sources were associated with CHi+ fluorescence in interstellar grain 
mantles (Allamandola and Norman 1978). Methane, a nonpolar molecule by 
symmetry, may nevertheless have pure rotational vibronic ground-state 
transitions resulting from vibration-rotation interactions (Fox 1971). 
Several of these weak lines (Fox 1972) were measured in the laboratory 
by various techniques (Holt et al. 1975), and molecular parameters were 
inferred from which accurate transition frequencies have been calculated. 

The new J = 19 F2(5)-F(l) CH^ transition at 94,088.51 MHz was ob­
served in Orion A ( a i 9 5 0=05h32m47 s0, 6 1 9 5o=-05 024 T21") during 1979 March 
4-5; a previously detected transition at 76,700.02 MHz was observed sever­
al times between 1977 November 20 and 1979 March 4; in both cases the 
NRAO* 11-m telescope at Kitt Peak was used. In the latest observations 
the 80-120 GHz receiver was equipped with exceptionally low-noise mixer 
diodes (Linke et al. 1978). The new J=15 Al(l)-A2(l) transition at 
21,303.45 MHz was detected on 1979 February 10 and 11 by the NRAO 43-m 
telescope at Greenbank equipped with a 18-26 GHz maser receiver. Details 
are given in Jennings and Fox (1979). At 76,700 MHz, we observed rapid 
(a, hours) and slow (̂  months) variability of intensity among several 
velocity components in Orion A. Figure 1 shows our spectra of these 
temporal variations in the source. 

We also observed the J=8-7 transition of HC 5N at 21,301.247 MHz in 
IRC+10216 ( a 1 9 5 0 = 9 h 4 5 m 1 4 s 8 , 6 x 9 5 0=13°30 T40") on 1979 February 14. The 
detection of HC5N in this source was reported by Winnewisser and Walmsley 

*NRA0 is operated by Associated Universities Inc., under contract with NSF. 
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F i g u r e 1 . T e m p o r a l v a r i a t i o n s i n CHi* 
e m i s s i o n f r o m O r i o n A. The r e s o l u t i o n 
i s 1 km s " 1 ; a t w o - p o i n t s m o o t h i n g h a s 
b e e n a p p l i e d t o a l l d a t a . The s p e c t r a 
s h o w e m i s s i o n c o m p o n e n t s ( n e v e r a l l p r e ­
s e n t s i m u l t a n e o u s l y ) a t - 3 6 , 0 , + 1 0 , + 1 9 , 
+ 4 9 and p o s s i b l y + 2 9 km s " 1 ; t h e two m o s t 
p e r s i s t e n t a r e a t - 3 6 and 0 . On 1 9 7 8 
A p r i l 2 1 , t h e 0 c o m p o n e n t w a s n o t v i s i b l e ; 
i t was r e p l a c e d by a s t r o n g l i n e a t + 1 9 . 
O n l y 3 d a y s l a t e r , t h e e m i s s i o n s t r u c t u r e 
r e t u r n e d t o t h e o r i g i n a l c o n f i g u r a t i o n , 
w i t h t h e 0 c o m p o n e n t s t r o n g l y p r e s e n t and 
t h e + 1 9 a b s e n t . On O c t o b e r 1 3 , t h e 
e m i s s i o n was i n t h e m o s t common c o n f i g u r ­
a t i o n o f c o m p o n e n t s a t - 3 6 and 0 . D u r i n g 
t h e f i r s t 2 1 0 m i n o f t h e s e s s i o n on 
O c t o b e r 1 4 , h o w e v e r , b o t h s e e m e d a b s e n t , 
b e i n g r e p l a c e d by e m i s s i o n a t + 1 0 . D u r i n g 
t h e f i n a l 2 h o u r s o f t h a t s e s s i o n , and 
o n t h e f o l l o w i n g d a y , t h e - 3 6 and 0 f e a ­
t u r e s r e t u r n e d , a c c o m p a n i e d by o n e a t + 4 9 . 
On 1 9 7 9 March 3 and 4 , t h e - 3 6 a n d 0 com­
p o n e n t s r e c u r r e d . Our d a t a a l s o s u g g e s t 
a l o n g - t e r m v a r i a t i o n . The s p e c t r a s e e m 
c o n s i s t e n t w i t h a c o m p a c t , m u l t i - c o m p o n e n t 
s o u r c e , h a v i n g s h e l l - l i k e s t r u c t u r e 
c e n t e r e d a t ^ 8 . 5 km s ™ 1 . 
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( 1 9 7 8 ) who o b s e r v e d t h e _ J = 9 - 8 t r a n s i t i o n . Our J = 8 - 7 e m i s s i o n a p p e a r s a s 
a s i n g l e l i n e , ^7 km s 1 w i d e , a n d c e n t e r e d n e a r - 2 8 km s " 1 . T h i s 
s t r u c t u r e i s d i s t i n c t l y d i f f e r e n t f rom t h a t o f t h e J = 9 - 8 f e a t u r e w h i c h 
i s ^ 2 8 km s""1 w i d e and f l a t - t o p p e d ( c h a r a c t e r i s t i c o f o p t i c a l l y t h i n 
e m i s s i o n ) . The r e a s o n f o r t h i s s t r u c t u r a l d i f f e r e n c e i s n o t y e t c l e a r . 
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