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1. I n t r o d u c t i o n 

We inves t iga t ed t h e osci l lat ion of a dense s te l lar sy s t em which h a r b o u r s a 

massive ob j ec t , p r e s u m a b l y a supe rmass ive black hole , in i t s cen te r . T h e 

cen t ra l m a s s moves in r e sponse t o t h e osci l lat ion of t h e s te l lar s y s t e m . T h i s 

p h e n o m e n o n m a y expla in t h e a s y m m e t r i c s t r u c t u r e observed in M 3 1 ( L a u e r 

et α/., 1993) , or N G C 4 4 8 6 B (Lauer et α/., 1996). Moreover , t h e m o t i o n of 

t he cen t r a l mass ive b lack hole m a y well i nduce t h e accre t ion of gas o n t o t h e 

black hole itself a n d igni te t h e ac t iv i ty in ga lac t ic nuclei . We first inves t i -

ga ted t h e s t ab i l i ty of a fluid disk a r o u n d a mass ive ob jec t b y l inear m o d a l 

analys is . N e x t , we pe r fo rmed N - b o d y s imula t ions for spher ical ly s y m m e t r i c , 

r o t a t i n g , pa r t i c l e s y s t e m s w i t h a cen t ra l m a s s . 

2 . R e s u l t s 

In t h e t a b l e of t h e nex t p a g e we show t h e g r o w t h r a t e of u n s t a b l e m o d e s 

wi th a n g u l a r w a v e n u m b e r m — 1 on a fluid disk t h a t ha s a mass ive ob jec t 

a t t h e cen te r . McMl^disk l s t h e r a t i o of t h e m a s s of t h e cen t ra l ob jec t 

t o t h e m a s s of t h e disk, h is t h e ho tnes s p a r a m e t e r which m e a s u r e s t h e 

t e m p e r a t u r e of t h e disk (high t e m p e r a t u r e for high value of h). T h e t h i r d 

co lumn is t h e g r o w t h r a t e of t h e u n s t a b l e m o d e , for which t h e cen t r a l m a s s 

is al lowed to m o v e away from t h e cen te r of t h e disk. T h e four th c o l u m n is t h e 

co r re spond ing g r o w t h r a t e of t h e u n s t a b l e m o d e for t h e s a m e equ i l ib r ium 

mode l s , for which t h e cen t ra l m a s s is no t al lowed t o move , b u t is fixed a t 

t h e cen te r . In t h e absence of t h e m o t i o n of t h e cen t ra l m a s s , t h e disk is 

s tab le t o m = 1 J e a n s ins tab i l i ty if t h e t e m p e r a t u r e of t h e disk is h igh 

enough . However , t h e disk becomes u n s t a b l e if t h e m o t i o n of t h e cen t r a l 
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m a s s is a l lowed. A d a m s et al (1989) a n d Shu et ai (1990) called th i s k ind 

of in s t ab i l i t y as "eccent r ic in s t ab i l i t y" a n d s tud ied it in t h e con tex t of t h e 

s t ab i l i t y of a disk a r o u n d a y o u n g s tel lar ob jec t . T h e i n t e r ac t i on b e t w e e n 

t h e c e n t r a l m a s s a n d t h e disk is expec t ed t o p lay a crucial role in th i s k ind 

of ins tab i l i ty . 

N e x t , we inves t iga t ed t h e mo t ion of t h e cen t ra l mass in a spher ica l ly 

s y m m e t r i c , r o t a t i n g s te l lar sys t em by N - b o d y s imula t ions . T h e resu l t is 

d i sp layed in t h e figure be low. T h e mass of t h e cen t ra l ob jec t is 1% of t h e 

s u r r o u n d i n g s te l lar s y s t e m . O n e can see t h a t t h e cen t ra l mass p r o m p t l y dis-

p laces from t h e cen te r a n d r o t a t e s a r o u n d t h e center of m a s s . T h i s m o t i o n 

con t inues long , b e c a u s e t h e cen t ra l m a s s moves wi th t h e r o t a t i o n of t h e 

s u r r o u n d i n g s te l la r s y s t e m a n d t h e effect of d y n a m i c a l friction is negl igible . 

T h i s sor t of m o t i o n is r e p o r t e d by Miller k Smi th (1992, 1994) as core 

w a n d e r i n g p h e n o m e n o n . There fore , t h e ins tab i l i ty t h a t was obse rved in a 

fluid disk is also expec t ed t o a p p e a r on t h e s te l lar sys t em. T h i s in s t ab i l i t y 

can be a m e c h a n i s m of gas fueling i n t o t h e supe rmass ive black hole in t h e 

c e n t e r of ac t ive ga lac t ic nucle i . 
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