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N u m e r i c a l mode l ing of t h e in t e r s t e l l a r gas in galaxies is an effective 

a p p r o a c h t o infer ga lac t ic g r a v i t a t i o n a l s t r u c t u r e . T h i s is b e c a u s e t h e dy-

n a m i c a l b e h a v i o r of gas is very sensi t ive t o t h e b a c k g r o u n d g r a v i t a t i o n a l 

p o t e n t i a l . Since t h e d y n a m i c a l r e sonances d e p e n d closely on t h e m a s s dis-

t r i b u t i o n a n d t h e p a t t e r n speed of t h e n o n - a x i s y m m e t r i c c o m p o n e n t , it is 

poss ib le t o d e t e r m i n e these d y n a m i c a l p a r a m e t e r s by c o m p a r i s o n of n u m e r -

ical s imu la t i ons a n d gas obse rva t ions . 

W e have c o m p a r e d t h e high reso lu t ion C O in t e r f e ro me t ry obse rva t i ons 

( S a k a m o t o et al . 1995) wi th t h e two-d imens iona l h y d r o d y n a m i c a l s imula-

t ions of gas disks in g r a v i t a t i o n a l p o t e n t i a l s t h a t su i t ab ly m a t c h t h e nuc l ea r 

region of N G C 4 3 2 1 . For c o n s t r u c t i n g t h e g r a v i t a t i o n a l p o t e n t i a l , we have 

used b o t h a K' b a n d image w i t h a c o n s t a n t M/LK a n d an ana ly t i c a l de-

sc r ip t ion of a b a r , in which M/LK is n o t c o n s t a n t . T h e h y d r o d y n a m i c a l 

s i m u l a t i o n s were per fo rmed us ing t h e S P H m e t h o d t a k i n g i n t o a c c o u n t 

t h e self-gravity of t h e gas . A s s u m i n g t h a t t h e nuc lea r b a r (R ~ 16 arcsec 

~ 1.3 k p c ) obse rved in t h e near - inf ra red c o n t r i b u t e s ma in ly t o t h e gaseous 

d y n a m i c s in t h e nuc lea r b a r region, t h e following p o i n t s a re revea led : 

1. T h e bes t set of ana ly t i ca l b a r m o d e l p a r a m e t e r s for r e p r o d u c t i o n of 

t h e obse rva t ions was d e t e r m i n e d . T h e b e s t p a t t e r n speed of t h e i nne r 

b a r is 65 k m s - 1 k p c - 1 , which is cons i s ten t w i th t h e va lue e s t i m a t e d 

b y K n a p e n et al . (1995b) , b u t is a b o u t t h r e e t imes la rger t h a n t h a t of 

t h e o u t e r b a r sugges ted by S e m p e r e et al . (1995) . 
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2. T h e t o t a l m a s s of gas in t h e region of R < 1.5 k p c was e s t i m a t e d in a 

d y n a m i c a l way t o b e ~ 1.0-1.3 χ 1 0 9 ( Γ ^ / 1 0 4 Κ ) 1 / 2 Μ Θ , whe re TG is t h e 

gas k i n e m a t i c t e m p e r a t u r e . T h i s e s t i m a t e is i n d e p e n d e n t of t h a t f rom 

C O luminos i ty , b u t agrees w i t h it w i th in a factor of 2. 

3 . T h e observed m o r p h o l o g y of t h e molecu la r gas is a shor t - l ived a n d 

r e c u r r e n t s t r u c t u r e . T h e spi ra l s t r u c t u r e l a s t s for a b o u t 1 0 7 y r a t t h e 

obse rved pos i t ion , a n d it is p r o d u c e d aga in after a b o u t 1 0 8 y r . 

4 . T h e mode l s w i th a c o n s t a n t mass - to - luminos i ty r a t i o (M/Lκ) a n d a 

single p a t t e r n speed do no t r e p r o d u c e t h e o b s e r v a t i o n s . 

5. A two-d imens iona l m a p of M/LK was der ived from t h e p o t e n t i a l of 

t h e bes t fit m o d e l a n d t h e K* b a n d i m a g e (F ig . 1) . T h e M/LK r a n g e s 

from 0.2 t o 1.2 (M/L)Q a t R < 1.5 k p c . T h e M/LK is no t c o n s t a n t 

b u t s t rong ly affected b y s t a r fo rma t ion . T h u s t h e K' l u m i n o s i t y is no t 

an a c c u r a t e t r a c e r of m a s s d i s t r i bu t i on in t h e cen t r a l region of N G C 

4 3 2 1 . 

Figure 1. M a s s - t o - l u m i n o s i t y ra t io (M/LK) m a p in t h e face -on v i e w d e r i v e d t h e m a s s 

d i s t r i b u t i o n for t h e b e s t fit a n a l y t i c a l bar m o d e l w i t h an e x t e n d e d disk p o t e n t i a l a n d K' 

b a n d i m a g e ( c o n t o u r s , s ee S a k a m o t o et al. 1 9 9 5 ) . T h e color r e p r e s e n t s M/LK in t h e u n i t 

of (M/L)Q. 
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