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ABSTRACT. Maser emiss ion has been observed a t the frequency of the 
( 0 , 2 , 0 ) J » 1 - 0 l i n e of HCN (89088 MHz, energy 2050 Κ above the 
ground s t a t e ) in 7 C - r i c h c i r c u m s t e l l a r e n v e l o p e s : CIT 6, S Cep, IRC+ 
50096, IRC+30374, FX S e r , AFGL 2513 and IRAS 17581-1744. T h i s i s the 
second molecule showing s t rong maser emiss ion in m i l l i m e t e r l i n e s , and 
the f i r s t s t r o n g maser ever observed in a C - r i c h c i r c u m s t e l l a r e n v e l o p e . 
The emiss ion i s p a r t i c u l a r l y s t rong (70 Jy) in CIT 6 because of i t s 
p r o x i m i t y ( G u i l l o t e a u , Omont, and Lucas 1987) . The masers in the s t a r s 
have l u m i n o s i t i e s and l i n e w i d t h s (FWHM about 1 km/s) s i m i l a r to CIT 6; 
they a r e a l s o b l u e s h i f t e d by a few km/s w i th r e s p e c t to the v e l o c i t y of 
the s t a r g iven by the c e n t r a l v e l o c i t y of the g r o u n d - s t a t e HCN emiss ion 
( L u c a s , G u i l l o t e a u , and Omont 1987) . These p r o p e r t i e s a r e somewhat 
s i m i l a r to those of SiO masers in 0 - r i c h s t a r s , a l though the i n t e n s i t i e s 
of HCN masers a r e weaker . 

85 C - r i c h c i r c u m s t e l l a r enve lopes were searched f o r HCN maser emis -
s i o n . Strong maser emiss ion seems conf ined to enve lopes w i t h i n t e r m e d i a t e 
m a s s - l o s s r a t e s between l O ^ 6 and 10" 5 M@/yr which have v e r y s i m i l a r i n -
f r a r e d p r o p e r t i e s . HCN maser emiss ion i s present in about 20% of C - s t a r s 
in t h i s p a r t i c u l a r s u b c l a s s . 

Time v a r i a t i o n s occur on s c a l e s of months in HCN masers , s ince one 
maser (IRC+50096) had d i s a p p e a r e d 80 days a f t e r i t s d e t e c t i o n . The maser 
emiss ion i s s t r o n g l y l i n e a r l y p o l a r i z e d i n CIT 6 (Goldsmith &t dt. 1987) . 
No emiss ion was de tec ted in CIT 6 from the J = 3-2 t r a n s i t i o n s of d i f -
f e r e n t v i b r a t i o n a l l y e x c i t e d s t a t e s of HCN. 

The e x i s t e n c e of HCN maser emiss ion , e s p e c i a l l y in CIT 6, cou ld be 
r e l a t e d to the p a r t i c u l a r a c t i v i t y and s t r u c t u r e i n the v i c i n i t y of the 
photosphere of these extreme AGB s t a r s . 
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