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

O n e of o u r nea re s t ne ighbors is a la rge spira l ga laxy w i th a b u n d a n t molecu-

la r ga s in i t s nuc leus . IC 342, a face-on Scd ga laxy a t a d i s t ance of 1.8 M p c , 

is close e n o u g h t o give us a view of ind iv idua l molecu la r c louds w i t h mi l l ime-

t e r i n t e r f e romet ry . T h e C O d i s t r i bu t ion in t h e nuc leus of IC 342 consis ts 

of t w o very o p e n sp i ra l a r m s (Lo e t a l . 1984; Ishizuki et al . 1990) t h a t con-

t i n u e t o w i t h i n 50 p c of t h e d y n a m i c a l cen te r ( T u r n e r & H u r t 1992) . T h e 

t o t a l e x t e n t of t h e nuc lea r "min i - sp i ra l " is ~ 500 p c . C o r r e s p o n d i n g a r m s 

a r e obse rved in H a ( J . S . Young , p r i v a t e c o m m . ) . However , t h e H a a r m s 

a r e s y s t e ma t i c a l l y offset by 50-100 p c from t h e C O a r m s ( T u r n e r & H u r t 

1992) . T h e offset of t h e H a a r m s t o t h e ou t e r , l ead ing edge of t h e C O a r m s 

is cons i s t en t w i t h a p i c t u r e of dens i ty wave- induced s t a r fo rma t ion in t h e 

a r m s ( T u r n e r & H u r t 1992). Ene rgy d iss ipa t ion a n d a n g u l a r m o m e n t u m 

t r ans fe r in sp i ra l a r m s is bel ieved t o dr ive a slow drift of gas i nward ; if t h i s 

is t h e case , t h e molecu la r "min i - sp i ra l " in IC 342 is shor t - l ived , a n d will 

p r o b a b l y n o longer exist in a n o t h e r 1 0 8 yea r s . 

2 · T i d e s , D e n s i t i e s , a n d T e m p e r a t u r e s 

A c c o m p a n y i n g t h e a r m fea tures a re la rge velocity g r a d i e n t s , as e x p e c t e d 

for o r b i t s in a dens i ty wave or b a r p o t e n t i a l . T h e observed veloci ty grad i -

e n t ac ross t h e 50-100 p c w i d t h of t h e a r m s is ~ 4 0 k m s " 1 ( T u r n e r & H u r t 

1992) . T i d a l effects on t h e c louds a re severe . S t a rk et a l . (1989) e s t i m a t e for 

t h e G a l a c t i c C e n t e r a n d Downes a t al . (1992) for IC 342 t h a t t h e molecu la r 

c louds m u s t h a v e dens i t ies of > 1 0 4 c m " 3 t o surv ive . A r e t h e r e g r a v i t a t i o n -
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ally b o u n d c louds in IC 342? Clear ly t h e r e a re , because t h e H a emiss ion 

i n d i c a t e s t h a t t he se c louds a re forming s t a r s . 

D o we see th i s dense gas in IC 342? Obse rva t i ons of H C N ( D o w n e s et 

a l . 1992) , a n d 1 3 C O ( T u r n e r k H u r t 1992) ind ica te t h a t t h e r e is dense g a s , 

l o c a t e d p r i m a r i l y in a few clouds of ~ 50 pc ex t en t w i th in a m o r e diffuse 

c o m p o n e n t visible in 1 2 C O (Wr igh t et al . 1993). However t h e 1 3 C O a n d 

H C N d i s t r i b u t i o n s a re no t iden t ica l . Near t h e m a i n r ad io c o n t i n u u m source 

a n d m o s t ac t ive ly s t a r forming region, 1 3 C O is re la t ively weak a n d H C N is 

s t r o n g . 1 3 C O is p r o b a b l y suppressed in th i s region because of t h e h igh gas 

t e m p e r a t u r e s , a n d b e c a u s e of t h e lack of f rac t iona t ion effects which favor 
1 3 C O p r o d u c t i o n in cool molecu la r c louds . H C N m a y b e rad ia t ive ly r a t h e r 

t h a n collisionally exc i ted in th i s region by t h e h igh infrared r a d i a t i o n field 

n e a r t h e s t a r b u r s t . So in t h e region of mos t i n t ense s t a r f o rma t ion , w h e r e 

we a r e very m u c h i n t e r e s t e d in t h e gas p rope r t i e s , ou r knowledge of t h e 

dense gas d i s t r i b u t i o n is l imi ted . 

W h a t is t h e exc i t a t i on of t h e gas in IC 342? T h e r e is clearly qu i t e 

w a r m ( T ~ 70K) gas in t h e nuc leus of IC 342 ( M a r t i n k Ho 1986) . How-

ever t h e r e l a t ive a m o u n t s of w a r m a n d cool gas a re no t e s t ab l i shed , s ince 

t h e emiss ivi t ies of t h e b r i g h t e s t , opt ica l ly th ick molecu la r l ines a re usua l ly 

d o m i n a t e d by w a r m gas . Analys i s of t h e exc i t a t ion of t h e low J C O lines 

i n d i c a t e t h a t t h e emiss ion from t h e s e lines is d o m i n a t e d by w a r m , o u t e r lay-

ers of mo lecu la r c louds , in "pho tod i s soc ia t ion reg ions" (Ecka r t e t a l . 1990; 

T u r n e r et a l . 1993) . G a s p rope r t i e s in these regions c h a n g e so quickly t h a t 

t h e C O ( 2 - 1 ) / C O ( 1 - 0 ) r a t i o is ac tua l ly ind ica t ive of opt ica l ly t h i n gas . T h e 

r a r e r i so top ic t r a n s i t i o n s , while b e t t e r t r a c e r s of t h e bu lk of t h e molecu la r 

g a s , h a v e r a t i o s of 1 3 C O ( 2 - l ) / 1 3 C O ( l - 0) ~ 1 (Meier et a l . 1997) . T h u s 

t h e 1 3 C O low J Unes a re opt ica l ly th ick . T o d e t e r m i n e t h e t r u e t e m p e r a t u r e 

of t h e cores of t h e s e molecu la r c louds , opt ica l ly t h i n t r a c e r s a re r equ i r ed , 

a n d . U n t i l t h e n , t h e re la t ive a m o u n t s of w a r m a n d cool gas in t h e nuc leus 

of IC 342 m u s t b e r e g a r d e d as u n c e r t a i n . 
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