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1. Introduction 

I t is well k n o w n t h a t t h e r a d i a l d i s t r i bu t ions of a t o m i c a n d molecu la r gas 

differ m a r k e d l y in spi ra l ga laxies , inc lud ing our own (e.g. B u r t o n & G o r d o n 

1978, Sofue et a l . 1995). W e have recen t ly b e g u n a p r o g r a m t o o b t a i n 

mu l t i f r equency obse rva t ions of several n e a r b y galaxies in o rde r t o d e t e r m i n e 

w h e t h e r H I is needed t o rep lenish t h e H2 consumed by s t a r fo rma t ion a n d , 

if so , h o w th i s m i g h t be accompl i shed . Here we p resen t in i t ia l resu l t s on t h e 

n e a r b y R S a b ga l axy N G C 4736, k n o w n for i t s b r igh t r ing of H I I regions 

a n d recen t ly s h o w n t o have a cen t ra l s te l lar b a r (Möllenhoff et a l . 1995) . W e 

h a v e m a p p e d t h e d i s t r i bu t i on of C O (1-0) emission w i th in r = l ' (1.8 k p c a t 

D = 6 . 2 M p c ) w i t h t h e B I M A in te r fe romete r at ~ 5 " reso lu t ion , a n d a d d e d 

d a t a f rom t h e N R A O 12-m te lescope t o recover zero-spacing i n fo rma t ion . 

2. CO Morphology 

W e de tec t C O emiss ion assoc ia ted w i t h t h e r ing a n d a cent ra l ly p e a k e d 

c o n c e n t r a t i o n in te r io r t o t h e r ing (F ig . l a ) . T h e following fea tures a r e a p -

p a r e n t . (1) T h e r ing C O a p p e a r s t o b e a r r a n g e d in t i gh t ly w o u n d sp i ra l 

a r m s , w i t h t h e a z i m u t h a l l y averaged peak C O flux a b o u t 5 " in te r io r t o t h e 

r a d i u s of t h e p e a k H a flux (F ig . l b ) . (2) C o m p a r i s o n w i t h H I m a p s of 

B r a u n (1995) a t 6" reso lu t ion ind ica tes t h a t t h e gas in te r io r t o t h e r ing is 

a l m o s t comple te ly molecu la r . Nea r t h e r ing , s t rong H I emiss ion is found 

ad j acen t t o H2 complexes . (3) A cen t r a l molecu la r b a r co r r e sponds t o t h e 

s te l la r b a r . T h e p resence of a b a r a n d t igh t ly w o u n d spira l a r m s sugges ts 

t h a t a n O L R is p r e sen t a t t h e r ing loca t ion ( Y u a n & K u o 1997), p e r h a p s 
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Figure 1. (a) Combined single-dish and BIM A integrated CO (1-0) map. The syn-
thesized beam is 7" χ 9". (b) BIMA integrated CO map (contours) over Ha image of 
Gonzâlez-Delgado et al. (1997). (c) BIMA velocity field, overlaid on BIMA integrated 
CO map. Contours are spaced by 20 km s" 1 . 

co inc iden t w i t h t h e I L R of an oval d i s to r t ion in t h e disk seen a t r = 2 ' - 4 / 

( G e r i n et a l . 1991) . (4) T h e r e is a s t rong o n e - a r m e d spi ra l in t h e C O be -

t w e e n t h e b a r a n d t h e r ing (F ig . l b ) , a n d coincident w i th a dus t l ane . A n 

m=l m o d e is also seen on a m u c h la rger scale ( 5 ' - 1 0 ' ) in H I ( B r a u n 1995) . 

3 . C O K i n e m a t i c s 

A n isoveloci ty c o n t o u r m a p der ived from t h e B I M A d a t a is shown in F ig . l c , 

over la id on t h e C O surface b r igh tnes s i m a g e . Wh i l e t o first a p p r o x i m a t i o n 

t h e gas veloci t ies a p p e a r c i rcu lar , nonc i rcu la r m o t i o n s a re seen as soc ia t ed 

w i t h t h e cen t r a l b a r a n d t h e inne r sp i ra l a r m . T h e der ived r o t a t i o n cu rve 

r ises r a p i d l y t o i t s m a x i m u m wi th in a b o u t 500 pc of t h e cen te r , i n d i c a t i n g 

t h a t t h e gas m a s s is only ~ 5 % of t h e d y n a m i c a l m a s s w i th in r = 300 p c . 

S u b t r a c t i o n of a c i rcular r o t a t i o n m o d e l yields veloci ty res iduals sugges t ing 

inflowing gas a t t h e e n d s of t h e cen t ra l b a r a n d , on t h e s o u t h e r n s ide , 

out f lowing gas b e t w e e n t h e b a r a n d t h e r ing . A t t e m p t i n g t o fit a r o t a t i o n 

m o d e l w i t h t h e s a m e disk p a r a m e t e r s t o t h e Η I d a t a leaves a cha rac t e r i s t i c 

p a t t e r n of r es idua l s i n d i c a t i n g an increase by ~ 7° in t h e k i n e m a t i c P . A . of 

t h e d isk , a poss ib le s i g n a t u r e of large-scale Η I inflow. 
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