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A b s t r a c t . In o rde r t o s t u d y t h e spa t i a l va r ia t ion of molecu la r gas p r o p -

e r t i es a n d the i r r e l a t ion t o t h e nuc lea r ac t iv i t ies of ga lax ies , we h a v e con-

d u c t e d a n i m a g i n g su rvey of H C N ( l - O ) a n d C O ( l - O ) emiss ion from n e a r b y 

ac t i ve ga lax ies w i t h t h e N o b e y a m a Mil l imeter Ar ray . Here we p re sen t t h e 

r e su l t s of t h r e e ga lax ies , N G C 3504 ( S t a r b u r s t nuc leus ) , N G C 4736 ( P o s t -

S t a r b u r s t n u c l e u s ) , a n d N G C 6951 (Seyfert nuc leus wi th a c i r cumnuc l ea r 

s t a r - fo rming r i n g ) . 

In t h e obse rva t ions of these t h r ee galaxies , we find t h a t (1) t h e H C N 

d i s t r i b u t i o n is s ignif icantly different from t h a t of C O , a n d t h a t (2) t h e H C N 

emiss ion spa t i a l ly cor re la tes b e t t e r w i th t h e mass ive s t a r - fo rming region 

t h a n C O emiss ion ( F i g u r e 1, 2 ( a ) , a n d 2 ( b ) ) . For i n s t a n c e , in t h e Pos t -

S t a r b u r s t nuc leus of N G C 4736, we find a r e m a r k a b l e decrease of t h e H C N 

emiss ion , desp i t e of s t r o n g C O nuc lea r concen t r a t i on . T h e u p p e r l imi t ( 2 σ ) 

of t h e i n t e g r a t e d i n t ens i t y r a t i o I ( H C N ) / I ( C O ) wi th in t h e cen t ra l r < 150 

p c region is 0.04, which is surpr is ingly low c o m p a r e d wi th t h e va lue in 

o t h e r ga lac t i c nuc leus (cf. r a t i o = 0.08 wi th in r < 300 pc in Milky Way , 

J a c k s o n et a l . 1996, A p J , 456 , 91) . P r e s u m a b l y t h e dense molecu la r gas 

m u s t h a v e b e e n c o n s u m e d by a pa s t s t a r b u r s t even t in t h e nuc leus . T h e s e 

r e su l t s sugges t a t i gh t cor re la t ion be tween t h e gas dens i ty m e a s u r e d by t h e 

I ( H C N ) / I ( C O ) r a t i o a n d t h e s t a r - fo rming act iv i t ies in t h e cen t ra l region of 

ga lax ies . 

It seems t h a t t h e r e exist a spa t i a l an t i - cor re la t ion b e t w e e n t h e I ( H C N ) / 

I ( C O ) r a t i o a n d t h e gas velocity d ispers ion in N G C 6951 (F igu re 2 (c ) ) . 

T h e r a t i o is no t e n h a n c e d in t h e C O twin peaks which a re i n t e r p r e t e d 

as shock regions d u e to gas orb i t c rowding . T h e s e imply t h e i m p o r t a n c e 

of g r a v i t a t i o n a l ins tab i l i ty on t h e fo rmat ion of dense molecu la r gas a n d 

successive mass ive s t a r fo rma t ion in th i s region. 
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Figure 1. P o s i t i o n - v e l o c i t y (pv) m a p s of C O a n d H C N a long t h e m a j o r ax i s in N G C 
3 5 0 4 , a n d t h e b r i g h t n e s s t e m p e r a t u r e rat io of t h e m . B o t h t h e C O a n d H C N e m i s s i o n s 
are c e n t r a l l y c o n c e n t r a t e d in t h e i n t e g r a t e d i n t e n s i t y m a p s , h o w e v e r , t h e pv m a p s revea l 
a s m a l l C O d e p r e s s i o n near t h e s y s t e m i c v e l o c i t y ( S a k a m o t o 1996 , P h D t h e s i s ) w h i l e 
H C N p e a k s t h e r e . In t h i s C O "hole", t h e ra t io i s as h igh as 0 .3 , w h i c h is c o m p a r a b l e t o 
t h e r a t i o in t h e s t a r b u r s t reg ion of M 8 2 a n d N G C 2 5 3 ( S h e n & Lo, 1995 , A p J , 4 4 5 , L99; 
P a g l i o n e e t al . 1 9 9 5 . A p J , 4 5 4 , LI 1 7 ) . It i s a l so e v i d e n t t h a t all of t h e H C N e m i s s i o n is 
d i s t r i b u t e d w i t h i n t h e r i g i d - b o d y r o t a t i n g reg ion , w h e r e m a s s i v e s t a r - f o r m a t i o n s o c c u r 
( K e n n e y e t al . 1 9 9 3 , A p J , 4 1 8 , 687 ) 
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Figure 2. ( a ) a n d ( b ) s h o w t h e C O and H C N c o n t o u r m a p s of N G C 6 9 5 1 , s u p e r p o s e d 
o n H a i m a g e ( W o z n i a k e t al . 1 9 9 5 , A & A S u p p l , 1 1 1 , 115 ) . In c o n t r a s t t o C O , m o s t o f 
t h e H C N e m i s s i o n c o m e s f rom t h e H a r ing. N a m e l y , t h e d i s t r i b u t i o n of d e n s e m o l e c u l a r 
g a s is s p a t i a l l y we l l corre la t ed w i t h t h e m a s s i v e s tar - forming reg ion , (c ) i s a c o m p a r i s o n 
b e t w e e n t h e C O v e l o c i t y d i s p e r s i o n ( c o n t o u r ) a n d t h e i n t e n s i t y ra t io I ( H C N ) / I ( C O ) 
( h a l f t o n e ) . T h i s s h o w s a s p a t i a l shift b e t w e e n I ( H C N ) / I ( C O ) rat io p e a k s and C O t w i n 
p e a k s w h e r e a l a r g e v e l o c i t y d i s p e r s i o n is o b s e r v e d , a l t h o u g h t h i s d i spers ion c o n t a i n s t h e 
v e l o c i t y g r a d i e n t of t h e s y s t e m a t i c r o t a t i o n w i t h i n a o b s e r v i n g b e a m . T h e rat io t o w a r d 
t h i s n u c l e u s ( S y 2 ) is r a t h e r n o r m a l ( ~ 0 .08 ) , a l t h o u g h very h igh ra t ios (0 .4 - 0 .6) h a v e 
b e e n r e p o r t e d in s o m e Seyfer t n u c l e u s s u c h as N G C 1068 ( J a c k s o n e t al. 1 9 9 3 , A p J , 4 1 8 , 
L 1 3 ; T a c c o n i e t al . 1 9 9 4 , A p J , 4 2 6 , L 7 7 ) a n d M 51 ( K o h n o e t al. 1996 , A p J , 4 6 1 , L 2 9 ) . 
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