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1 . Introduction 

Nuc lea r ac t iv i t ies in ga lax ies , such as nuc lea r s t a r b u r s t s or A G N s , a re sup -

posed t o b e i n d u c e d b y gas fueling i n t o nuc lea r regions of ga laxies . Non-

a x i s y m m e t r i c g r a v i t a t i o n a l p o t e n t i a l caused by a s te l lar b a r is a conv inc ing 

m e c h a n i s m for t r igge r ing gas fueling ( P h i n n e y 1994). However , n u m e r i c a l 

s i m u l a t i o n s h a v e s h o w n t h a t t h e b a r can no t force t h e gas t o acc re te t o w a r d 

t h e ga lac t i c cen te r b e y o n d t h e inner L indb lad re sonance ( I L R ) . As a mech-

a n i s m t o overcome t h e I L R ba r r i e r , t h e doub le b a r r e d s t r u c t u r e (Friedl i 

& M a r t i n e t 1993) , or t h e self-gravity of gas ( W a d a & H a b e 1992, 1995; 

E l m e g r e e n 1994) a r e p r o p o s e d . 

For a n a l t e r n a t i v e m e c h a n i s m t o fuel gets t o a ga lac t ic cen te r , we in-

v e s t i g a t e t h e effect of a cen t ra l mass ive b lack hole ( C M B H ) . If t h e C M B H 

ex i s t s , a n a d d i t i o n a l I L R (hereaf ter a nuc lea r L indb lad r e sonance ( N L R ) ) 

a p p e a r s ins ide of t h e u sua l I L R s . There fore , t h e s te l lar a n d gas d y n a m i c s 

in t h e r e s o n a n t region a re affected by t h e N L R , a n d t h e gas fueling i n t o 

t h e ins ide of t h e usua l I L R s caused by t h e N L R is e x p e c t e d . Pfenniger & 

N o r m a n (1990) showed t h a t t h e d i ss ipa t ion is e n h a n c e d in t h e r e sonance 

reg ion a n d t h a t t h e gas inflow is b o o s t e d ins ide t h e I L R s ( inc luding t h e 

N L R ) . However , s ince t h e y used weakly d iss ipa t ive s ingle-par t ic le t o follow 

m o t i o n of ideal ised gas c louds , t h e effects of t h e N L R on t h e d y n a m i c s of 

t h e a c t u a l i n t e r s t e l l a r m a t t e r is no t still clear . 
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2 . N u m e r i c a l s i m u l a t i o n s 

W e inves t i ga t e t h e d y n a m i c s of a gas disk nea r t h e N L R region in a weak ly 

b a r r e d g a l a x y w i t h t h e C M B H by us ing t h e s m o o t h e d pa r t i c l e h y d r o d y -

n a m i c s ( S P H ) m e t h o d . O u r gas disk m o d e l a n d code are b a s e d on t h e t h a t 

of W a d a & H a b e (1992) . W e a s s u m e t h a t t h e gas is i s o t h e r m a l ( C s ~ 10km 

s " 1 ) a n d non-se l f -g rav i t a t ing , a n d t h a t t h e mass of t h e C M B H is a b o u t 1 

p e r cen t of t h e m a s s of a ga laxy . In i t ia l gas disk is d i s t r i b u t e d w i th in twice 

t h e r a d i u s of t h e N L R . T h e t i m e evolu t ion of t h e gas disk is as follows. A t 

a b o u t one r o t a t i o n pe r i od of gas disk, t w o t ra i l ing spiral shocks occur a n d 

e x t e n d t o t h e edge of t h e gas disk. T h e n , t h e gas loses an g u l a r m o m e n t u m 

s u b s t a n t i a l l y a t t h e shocks a n d flows dras t ica l ly i n t o t h e cen te r t o m a k e a 

gas r ing w i t h a r a d i u s of a b o u t one - th i rd of t h a t of t h e N L R . After a b o u t 

t h r e e r o t a t i o n pe r i od of gas disk, a lmos t all t h e gas has fallen i n t o t h e gas 

r ing . In t h e n o - N L R case , such a r ap id fueling does no t occur . 

3 · D i s c u s s i o n 

W e h a v e m a d e n u m e r i c a l s imula t ion of t h e gas disks a r o u n d a C M B H in a 

weak ly b a r r e d p o t e n t i a l a n d have shown t h e effects of t h e N L R caused by 

t h e C M B H . W e h a v e shown t h a t t h e gas is highly d i s t u r b e d by t h e N L R 

a n d t r a i l i ng sp i ra l shocks a r e formed a n d t h e gas is finally a c c u m u l a t e d i n t o 

t h e r ing a r o u n d t h e C M B H whose r ad ius is a b o u t one - th i rd of t h a t of t h e 

N L R . 

In o u r s i m u l a t i o n s , t h e nuc lea r gas r ing a n d t h e spiral shocks assoc ia ted 

w i t h t h e r ing a re formed. Similar gas d i s t r ibu t ion is obse rved in nuc l ea r 

region of m a n y ac t ive galaxies a n d s t a r b u r s t galaxies ( K e n n y 1993 for a 

r ev i ew) . In t h e gas a c c u m u l a t i o n p h a s e i n t o t h e gas r ing , violent gas m o t i o n 

is exc i ted a n d s t r o n g shocks occur in t h e nuc lea r region. Since mass ive gas 

c o n c e n t r a t e s in t he se region, s t r o n g s t a r fo rmat ion is e x p e c t e d d u r i n g th i s 

p h a s e . O u r n u m e r i c a l resu l t s can expla in s t a r fo rma t ion ac t iv i ty in t he se 

ga lax ies , a n d we sugges t t h a t ou r gas fueling m e c h a n i s m can b e r e l a t ed t o 

t h e fueling m e c h a n i s m for A G N s . 

R e f e r e n c e s 

Elmegreen B. G., 1994, ApJ, 425, L73 
Friedli D., Martinet L., 1993, A&A, 277, 27 
Kenny J. D. P., 1993, Mass Transfer Induced Activity in Galaxies, ed, I. Shlosman, 

Cambridge Univ. Press, Cambridge, p.78-89 
Pfenniger D., Norman C. Α., 1990, ApJ, 363, 391 
Phinney E. S., 1994, Mass Transfer Induced Activity in Galaxies, ed, I. Shlosman, Cam-

bridge Univ. Press, Cambridge, p. 1-22 
Wada K., Habe Α., 1992, MNRAS, 258, 82 
Wada K., Habe Α., 1995, MNRAS, 277, 433 

https://doi.org/10.1017/S0074180900085697 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900085697

