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Spectroscopic observations of the dense interstellar cloud which 
obscures the VI Cygni association have yielded an optical map of the 
atomic and molecular constituents in a region which may represent a 
transition between the diffuse and radio clouds. The velocity of the 
optical components found is consistent with that of a CO cloud seen in 
front of No. 12. 

INTRODUCTION 

The chem is t r y o f i n t e r s t e l l a r c louds has long been a t o p i c o f 
a c t i v e as t ronomica l r e s e a r c h . S tudy o f the a tomic and mo lecu la r con ­
s t i t u e n t s o f such c louds has been p r i m a r i l y l i m i t e d to extremes o f c loud 
t y p e s : d i f f u s e c louds and dark c l o u d s . The midrange c l o u d s , w i t h o p t i ­
cal e x t i n c t i o n s % 2 m o r 3 m , may b r i d g e the gap between t he two ex t r emes ; 
bu t they have r a r e l y been probed t o any degree o f s e n s i t i v i t y , e i t h e r 
o p t i c a l l y o r i n t he r a d i o reg ime. 

Dur ing the p a s t t h r e e y e a r s we have under taken t o s tudy such m id -
range c l o u d s . In p a r t i c u l a r , we have s e l e c t e d a r a t h e r extended c loud 
which i s known as V I C y g n i . Two o f the pr ime reasons f o r choosing t he 
V I Cygni c loud were t h a t i t i s an a s s o c i a t i o n o f e a r l y - t y p e s t a r s in a 
l a r g e reg ion o f mode ra te l y dense o b s c u r a t i o n w i t h a g r a d i e n t o f e x t i n c ­
t i o n rang ing up t o 10 magn i tudes ,and i t con ta i ns one o f the most h i g h l y 
obscured e a r l y - t y p e s t a r s known. The h igh c loud d e n s i t y t h a t the e x ­
t i n c t i o n imp l i es suggested t h a t t h i s r eg ion i s amenable t o o p t i c a l 
searches f o r new m o l e c u l e s . I n d e e d , t h i s s e l e c t i o n proved f r u i t f u l , f o r 
the l y - spec t rum and N o . 12 p rov ided the f i r s t d e t e c t i o n o f two r o t a ­
t i o n a l l i n e s , Q ( 2 ) and R ( 2 ) , o f i n t e r s t e l l a r C2 ( S o u z a and L u t z , 1 9 7 7 ) . 
S i n c e t h a t t ime we have under taken an o b s e r v a t i o n a l program o f o t h e r 
members o f t he a s s o c i a t i o n , i n c l u d i n g Nos . 4 , 5 , and 9 , both f o r new 
molecu les and to map t he o p t i c a l l y o b s e r v a b l e i n t e r s t e l l a r s p e c i e s . 

* V i s i t o r , K i t t Peak N a t i o n a l O b s e r v a t o r y , which is ope ra ted by the 
A s s o c i a t i o n o f U n i v e r s i t i e s f o r Research in Ast ronomy under c o n t r a c t 
w i t h the N a t i o n a l Sc ience F o u n d a t i o n . 
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OBSERVATIONS AND R E S U L T S 

Our o b s e r v a t i o n s were c a r r i e d o u t w i t h t h e 1 . 5 - m e t e r r e f l e c t o r and 
e c h e l l e spec t rog raph a t Mount Hopk ins O b s e r v a t o r y and w i t h the e c h e l l e 
and R -C spec t rog raphs on the 4 - m e t e r Maya l l t e l e s c o p e a t K i t t Peak 
N a t i o n a l O b s e r v a t o r y . D e t a i l s o f the o b s e r v a t i o n s a re g i ven by Souza 
and L u t z ( 1 9 7 7 , 1 9 7 9 ) . 

F i g u r e 1 shows a new l y spectrum o f N o . 1 2 , which i s a composi te 
o f a l l d a t a , bo th those o r i g i n a l l y r e p o r t e d and those o b t a i n e d subse­
q u e n t l y . The presence o f i n t e r s t e l l a r C2 i s c o n f i r m e d , and a d d i t i o n a l 
r o t a t i o n a l l i n e s unambiguously i d e n t i f i e d . These new d a t a a r e c o n s i s ­
t e n t w i t h the abundance and r o t a t i o n a l tempera tu re o f ou r p r e v i o u s work . 

F i g u r e 2 i l l u s t r a t e s s p e c t r a ob ta i ned f o r N o s . 4 , 5 , and 9. C u r v e -
o f - g r o w t h column d e n s i t i e s have been determined t o p r o v i d e t he f i r s t -
o r d e r d i s t r i b u t i o n o f t he i n t e r s t e l l a r m a t e r i a l w i t h i n t he c l o u d , and 
s imp le chemical models have been c a l c u l a t e d f o r the l i m i t e d da ta a v a i l ­
a b l e . 

P r e l i m i n a r y r a d i o mapping o f t h i s r eg i on has been c a r r i e d o u t in 
c o l l a b o r a t i o n w i t h M. Simon and G . R i g h i n i - C o h e n a t SUNY a t S t o n y B r o o k , 
and CO emiss ion has been found a t the same c loud v e l o c i t y as the o p t i c a l 
components e x h i b i t . 

T h i s research has been suppor ted by N a t i o n a l Sc ience Founda t i on 
g r a n t s A S T 7 6 - 0 4 1 4 9 - A 0 1 and A S T 7 8 - 2 0 1 3 1 . 
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F i g u r e 1. Spectrum o f V I Cygni F i g u r e 2. S p e c t r a o f V I Cygni 
N o . 12 showing l i n e s o f C2. Nos . 4, 5, and 9. 
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