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I t is n o w widely accep ted t h a t a combina t i on of t o r q u e s a n d d iss ipa t ion 

can d r ive molecu la r gas i n t o t h e c i r cumnuc lea r ( inner kpc ) region of spi-

ra l s . However , t h e fa te of t h e c i r cumnuc lea r gas is poor ly u n d e r s t o o d a n d 

d e p e n d s on inflow m e c h a n i s m s , outflow processes , a n d on s t a r fo rma t ion . It 

is unc l ea r why spira l galaxies conver t c o m p a r a b l e a m o u n t of c i r cumnuc lea r 

H2 i n t o s t a r s over a t imesca le ( t s f ) t h a t varies by near ly t w o o rders of m a g -

n i t u d e b e t w e e n galaxies . T h e r a t i o M ( i ^ 2 ) / L ( R C ) can b e used t o show t h e 

r a n g e in th i s t imesca le , w h e r e L ( R C ) is t h e 1.49 GHz rad io c o n t i n u u m ( R C ) 

l u m i n o s i t y ( C o n d o n et a l . 1990) , a n d M ( ^ ) t h e h y d r o g e n m a s s t r a c e d b y 

C O o b s e r v a t i o n s in t h e cen t r a l 4 5 " (4.5 kpc for D = 2 0 M p c ) . A s imilar r a n g e 

is seen if t h e cen t r a l 10 mic ron luminos i ty is used . P r e l i m i n a r y resu l t s f rom 

Jogee ' s thes is sugges t t h a t t h e c i r cumnuc lea r gas c o n s u m p t i o n t imesca le by 

s t a r f o rma t ion ( t s f ) is correlated with the gas morphology (see Fig. 1) and 

kinematics. In p a r t i c u l a r , t h e va lue of t s f spans a la rge r ange in different 

kinematic regimes within a given galaxy, a n d t oge the r w i th inflow, th i s can 

l ead some galaxies t o follow evo lu t iona ry p a t h s ske tched in F ig . 1. 

T h e t imesca le t s f is shor t ( < 1 G y r ) in N G C 3504 ( K e n n e y et a l . 1993) , 
N G C 4102 ( Jogee & K e n n e y 1996), N G C 2782 (Jogee et a l . 1997a, 1997b) , 
a n d N G C 4536. In t he se ga lax ies , t h e c i r cumnuc lea r molecu la r gas is con-
c e n t r a t e d over t h e s teeply r is ing p a r t of t h e r o t a t i o n cu rve , a n d h a s p re -
d o m i n a n t l y c i rcular m o t i o n s in t h e region of peak s t a r f o rma t ion . In o t h e r 
ga lax ies ( N G C 4569, N G C 6 9 5 1 , N G C 3351 ( K e n n e y et al . 1992) , a n d 
N G C 4314 (Bened ic t et al . 1996)) , where la rge gas c o n c e n t r a t i o n s exist 
n e a r or well b e y o n d t h e t u r n o v e r po in t of t h e r o t a t i o n curve , t s f is an or-
der of m a g n i t u d e h igher . W e expec t t h a t some galaxies like N G C 4569 , 
N G C 4102, a n d N G C 3351 migh t be r e l a t ed t h r o u g h evo lu t iona ry p a t h s as 
s h o w n in F ig . 1. In N G C 4569, a la rge fract ion of t h e gas is still inflow-
ing t o w a r d s t h e inne r k p c , shows non-c i rcu lar m o t i o n s of several h u n d r e d 
k m s - 1 , a n d is no t forming s t a r s efficiently. W i t h i n N G C 4102, t s f is low in 
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Lg[M(H2)] in central 45" 

Figure 1. 2 " C O m a p s f rom Jogee ' s t h e s i s p l o t t e d in t h e L ( R C ) / M ( # 2 ) v e r s u s M ( # 2 ) 
p l a n e ( see t e x t ) . E l l ipses s h o w t h e b e a m s i z e s , t yp ica l ly 2 -3" , and t h e h o r i z o n t a l l ine s h o w s 

a s ca l e o f 3 0 0 p c . T h e arrows s h o w l ikely e v o l u t i o n a r y p a t h s . 

t h e inne r 300 p c w h e r e c i rcular m o t i o n s d o m i n a t e ( Jogee & K e n n e y 1996) , 

b u t fu r the r o u t it rises sha rp ly by an o rder of m a g n i t u d e . T h u s , w i th in less 

t h a n a G y r , t h e s t a r b u r s t is e x p e c t e d t o t r ans fo rm t h e morpho logy from 

a wide C O a n n u l u s i n t o a t h i n C O r ing . T h i s r ing would be loca t ed nea r 

t h e t u r n o v e r p o i n t of t h e r o t a t i o n cu rve , have a la rge t sf, a n d s u r r o u n d a 

y o u n g , mass ive , c o m p a c t s te l lar disk. I t is re levant t h a t in N G C 3 3 5 1 , a 

disk-l ike c o m p o n e n t r a t h e r t h a n a bu lge a p p e a r s t o d o m i n a t e t h e s te l lar 

l ight ins ide such a C O a n d H a r ing ( K e n n e y & Jogee 1998, in p r e p . ) . 
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