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1 . I n t r o d u c t i o n 

I t is ve ry i m p o r t a n t t o know t h e phys ica l cond i t ions of c i r cumnuc lea r molec-

u l a r gas in o rde r t o u n d e r s t a n d t h e n a t u r e of Ac t ive Ga lac t i c Nuclei ( A G N ) , 

s ince t h e c i r c u m n u c l e a r molecu la r gas in ac t ive galaxies m i g h t b e d i rec t ly 

affected b y or is affecting t h e ac t iv i ty of nuc leus . To inves t iga t e t h e phys i -

cal cond i t ions of t h e molecu la r c louds in de ta i l , mul t i - l ine obse rva t ions w i t h 

mi l l ime te r a r r a y s a r e essent ia l . 

2 . R e s u l t s a n d D i s c u s s i o n 

In o r d e r t o inves t iga te t h e phys ica l p rope r t i e s of c i r cumnuc lea r mo lecu la r 

gas in ac t ive nuc leus , we h a v e observed t h e cen t r a l region of M 5 1 in 1 3 C 0 

(1-0) l ine w i t h N o b e y a m a Mil l imeter A r r a y ( N M A ) a n d c o m p a r e d w i t h t h e 
1 2 C O (1-0) a n d H C N (1-0) d a t a by K o h n o et α/.(1996) (see F i g u r e 1). T h e 
1 3 C O emiss ion d i s t r i b u t e s a long a pa i r of inne r spiral a r m s as 1 2 C O , a n d 

is deficient a t t h e very center of t h e ga laxy in c o n t r a s t w i t h t h e cen t ra l ly 

p e a k e d H C N i m a g e . A t th i s cen t r a l 4 arcsec ( ~ 200 p c ) reg ion , we found 

t h a t H C N (1-0) i n t e g r a t e d in t ens i ty is 3 t imes or m o r e la rger t h a n 1 3 C O ( Ι -

Ο) in t ens i ty , in sp i t e of m u c h larger a b u n d a n c e of 1 3 C O molecule t h a n t h a t 

of H C N . O n t h e o t h e r h a n d , t h e H C N / 1 3 C O in tens i ty r a t i o in t h e o u t e r 

reg ion ( i .e . t h e sp i r a l - a rm region) is only ~ 0.5 — 0.6. F r o m t h e ca lcu la t ion 
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RIGHT ASCENSION (B1950) 

Figure 1. Integrated intensity maps of 1 2 CO, 1 3 CO, and HCN lines of the central region 
of M51. The field of view of each map is indicated with a circle. The cross of each map 
marks the 6 cm continuum emission peak. Synthesized beam is shown at the bottom-left 
corner of each map. The gray scale is shown at the top of each map. The contour levels 
are 1.5,3, 4.5, · · ·, 9σ. 1 2 CO and HCN maps were taken by Kohno et α/.(1996). 

b a s e d on t h e Large -Ve loc i ty -Grad ien t (LVG) a p p r o x i m a t i o n , we found t h a t 
t h e obse rved h igh H C N ( 1 - 0 ) / 1 3 C O (1-0) in tens i ty r a t i o of > 3 sugges ts 
mo lecu l a r gas in th i s region is dense (n(H2) ~ 1 0 5 ± 1 c m - 3 ) and w a r m 
(Tkin > 100 K ) , even if H C N a b u n d a n c e , 1 3 C 0 a b u n d a n c e , a n d veloci ty 
g r a d i e n t a r e n o r m a l . 

By sea rch of prev ious ly pub l i shed 1 3 C 0 (1-0) a n d H C N (1-0) d a t a , we 
found t h a t h igh H C N ( 1 - 0 ) / 1 3 C O (1-0) r a t i o ( > 1 ) is observed in t h e cen t r a l 
region of Seyfert ga l axy N G C 1068 a n d s t r o n g nuc lea r s t a r b u r s t ga laxy 
M 8 2 , w h e r e nuc l ea r j e t a n d / o r b u r s t of s t a r - fo rma t ion migh t severely affect 
t h e mo lecu la r g a s . O n t h e o t h e r h a n d , t h e H C N ( 1 - 0 ) / 1 3 C O (1-0) r a t i o in 
t h e c e n t r a l region of IC 342 a n d Milky Way , a n d t h e sp i r a l - a rm region of 
M 5 1 , w h e r e t h e s t a r - fo rming ac t iv i ty is lower t h a n s t rong s t a r b u r s t nuc leus , 
a r e less t h a n un i ty . O u r dens i ty a n d t e m p e r a t u r e e s t ima t i ons us ing t h e H C N 
( 1 - 0 ) / 1 3 C O (1-0) r a t io s of t h e nuc lea r regions of N G C 1068 a n d M 8 2 , a re 
cons i s t en t w i t h t h e e s t i m a t i o n s of o t h e r g roups (Tacconi et α/., 1994; W i l d 
et α/., 1992) wh ich us ing h igh - J emiss ion l ines . T h e s e resu l t s suggest t h a t 
t h e H C N / 1 3 C O in tens i ty r a t i o t r aces high dens i ty and h igh t e m p e r a t u r e 
cond i t i ons . 
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