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B a r s a re cons idered t o be an i m p o r t a n t fueling m e c h a n i s m for nuc lea r 

s t a r b u r s t ac t iv i ty , a n d a re bel ieved t o b e a d y n a m i c a l resul t of g r a v i t a t i o n a l 

i n t e r a c t i o n s a n d merg ing . F u r t h e r m o r e , in a recent s tudy , D a s & J o g (1995) 

sugges t t h a t t h e d y n a m i c a l i m p a c t of a b a r will also have i m p o r t a n t conse-

quences for c loud p rope r t i e s in t h e b a r a n d nuc leus . N G C 7479 is a b a r r e d 

ga l axy w i t h a n u n u s u a l l y long a n d s t rong b a r . A t a d i s t ance of D=32 M p c 

t h e b a r l eng th is « 1 0 k p c . W e selected N G C 7479 for a s t u d y of cloud 

p r o p e r t i e s in b a r s b e c a u s e of i t s p rox imi ty a n d because molecu la r gas is 

d i s t r i b u t e d a long t h e whole l eng th of t h e b a r (e.g. Qui l len et al 1995) . 

W e have o b t a i n e d high resolu t ion m a p s of C O , 1 3 C O a n d H C N 1-0 of 

t h e inner 1' of N G C 7479 us ing t h e Ca l tech s ix-e lement O V R O ar ray . T h e 

n a t u r a l l y weigh ted syn thes ized b e a m sizes are 4."5 X 4 ."3 for C O , 5."7 x 4 . "3 

for 1 3 C O a n d 7" χ 5 " for H C N . At D=32 M p c , 1" is 155 pc . 

T h e C O emiss ion e x t e n d s over t h e whole l eng th of t h e b a r . T h e d i s t r ibu-

t ion h a s a cen t r a l c o n c e n t r a t i o n wi th a F W H M size of 7".5 X 2".6 ( 1200 X 400 

pc a t Ό—^2 M p c ) . T h e r e is n o sign of a " twin p e a k s " s t r u c t u r e (as coined 

by K e n n e y et al. 1992) p e r p e n d i c u l a r t o t h e b a r , p e r h a p s sugges t ing t h a t 

t h e r e a re no X2 a n t i b a r o rb i t s . T h e line in tens i ty r a t i o C O / 1 3 C O 1-0 var ies 

over t h e b a r . T h e C O / 1 3 C O r a t i o a t t h e b a r e n d s , 6-10, is typ ica l for cold 

molecu la r gas in qu iescent ga lac t ic disks . A t b a r r ad iu s r — 1" — 2 0 " 1 3 C O is 
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Figure 1. The 1 3 CO 1-0 integrated intensity map (in grayscale) overlaid (peak flux 1.7 
Jy b e a m - 1 k m s - 1 ) on the CO 1-0 integrated intensity map (contour levels are 5%, 10% 
... 50% of the peak flux, which is 77 Jy beam - 1 k m s - 1 ) . The figure has been rotated -90°, 
north is to the right. 

n o t d e t e c t e d a n d t h e r a t i o is h igher , £ 2 0 . A l t h o u g h we de tec t 1 3 C O in t h e 

inne r 10", t h e r a t i o t h e r e is still h igh , 15-35. T h e 1 3 C O p e a k is offset from 

t h a t of C O wi th l ."5. H C N 1-0 emission is de t ec t ed only in t h e nuc leus , 

w h i t h a C O / H C N 1-0 l ine r a t i o « 11. 

T h e h igh C O / 1 3 C O r a t i o m a y m e a n t h a t t h e r e is a la rge a m o u n t of 

diffuse molecu la r gets in t h e b a r . Th i s diffuse, in te rc loud m e d i u m ( I C M ) is 

p r o b a b l y m a d e u p of low dens i ty ( n ;S10 3 c m " 3 ) , g r av i t a t i ona l ly u n b o u n d , 

molecu la r gas . For a g iven co lumn densi ty , N, t h e 1 3 C O 1-0 l ine emis-

sion from g rav i t a t i ona l ly u n b o u n d gas will be weaker t h a n t h a t from self-

g r a v i t a t i n g c louds , b e c a u s e t h e N/6V is lower for t h e u n b o u n d gas . Hence , 

t h e I C M will b e difficult t o de tec t in t h e 1 3 C O 1-0 l ine. 

C loud disruption d u e t o t h e t ida l field is one m e c h a n i s m t h a t could 

p r o d u c e a diffuse I C M . As a b o u n d cloud moves in a b a r p o t e n t i a l or 

e l l ip t ical o rb i t , t h e t ida l field across it will vary in t i m e . T h i s p r o d u c e s 

b o t h i n t e r n a l h e a t i n g of t h e cloud a n d c l u m p evapora t i on from t h e o u t e r 

regions of t h e c loud (Das & J o g , 1995). T h e e v a p o r a t e d cloud m a s s will 

b e c o m e p a r t of t h e low dens i ty , molecu la r I C M . A n o t h e r possible source of 

t h e I C M is off cen te r c loud collisions leading t o gas be ing sheared off t h e 

col l iding c louds a n d forming t ra i l ing ex tens ions in t h e in te r s te l l a r m e d i u m 

( H a u s m a n 1981). 

In c o n t r a s t t o t h e b a r region, t h e re la t ive fa intness of t h e 1 3 C O 1-0 

l ine in t h e nuc leus of N G C 7479 is likely t o be an effect of h igh k ine t ic 

t e m p e r a t u r e s a n d dens i t i es . 
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