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

Mass ive b u t invis ible black holes ( B H ) are often a s s u m e d t o lurk in t h e cen-

t e r of m a n y galaxies b u t definit ive proof of the i r ex is tence has no t ye t b e e n 

e s t ab l i shed . However , in t h e s u r r o u n d i n g stel lar c lus ter s t a r s a r e unavo id -

ab ly be ing des t royed by t ida l d i s rup t ions a n d s te l lar collisions l i be r a t i ng of 

o r d e r 1M® in each even t . T h e s u b s e q u e n t accre t ion of th i s gas by t h e B H 

could b r i n g it back t o "life" a n d reveal i ts p resence . 

T o u n d e r s t a n d t h e i n t e rp l ay be tween t h e BH a n d t h e s te l lar c lus te r a n d 

quan t i fy t h e f requency a n d m a g n i t u d e of these accre t ion " e v e n t s " , we a re 

deve lop ing a three-fold a p p r o a c h : 

1. S i m u l a t i o n of s te l lar collisions (sect ion 2) a n d t i da l d i s rup t ions (Ful-

b r i g h t , 1996) w i t h a 3D h y d r o d y n a m i c s code . 

2 . D e v e l o p m e n t of a s te l lar d y n a m i c s code t o c o m p u t e self-consis tent ly 

t h e evo lu t ion of t h e s t a r c lus ter as a resul t of r e l axa t i on , s te l lar colli-

s ions a n d t ida l d i s rup t ions (sect ion 3 ) . 

3 . S t u d y of t h e gas accre t ion on t h e B H a n d d e t e r m i n a t i o n of t h e observ-

ab le r a d i a t i o n (no t discussed he re ) . 

2 . S t e l l a r c o l l i s i o n s 

As s h o w n by former s tud ies ( D u n c a n & Shap i ro , 1983; Lee, 1987; Q u i n l a n & 

S h a p i r o , 1990) , s te l lar collisions a re of crucial i m p o r t a n c e b o t h as a source 
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of gas a n d for t h e d y n a m i c a l evo lu t ion of t h e c lus ter as t hey keep modify ing 

t h e o r b i t s , masses a n d n u m b e r s of s t a r s . 

T o i m p r o v e on p rev ious collision mode l s , we use a S P H code ( B e n z , 

1990) t o s i m u l a t e these even t s realist ical ly. W e a re in t h e process of bui ld-

ing a d a t a b a s e ( to b e used by t h e s te l lar d y n a m i c s code) of s te l lar collisons 

l a rge e n o u g h t o cover t h e wide ini t ia l condi t ions p a r a m e t e r space . T h e ini-

t i a l s t r u c t u r e of t h e s t a r s a re m a p p e d from stel lar s t r u c t u r e mode l s (Schal ler 

et α/., 1992) . T o op t im ize th i s en t i r e p r o c e d u r e , we have des igned a special-

ized sof tware package t o r u n t ens of s imula t ions concur ren t ly on different 

c o m p u t e r s a n d ana lyze t h e o u t c o m e au toma t i ca l ly . So far, ou r d a t a b a s e 

inc ludes t h e resu l t s of m o r e t h a n 4000 s imula t ions of collisions b e t w e e n 

m a i n - s e q u e n c e s t a r s . 

3 . Collisional stellar dynamics code 

T o s i m u l a t e t h e collisional evo lu t ion of t h e cen t ra l s tel lar c lus te r , we a d o p t e d 

a M o n t e C a r l o n u m e r i c a l a p p r o a c h based on a m e t h o d first p roposed b y 

H é n o n (1973) a n d . T h i s m e t h o d has t h e flexibility t o allow t h e t r e a t m e n t 

of all r equ i red phys ica l ingred ien t which inc lude 2 -body r e l axa t ion , colli-

s ional a n d t i da l d e s t r u c t i o n of s t a r s , veloci ty an i so t rop ies , m a s s s p e c t r u m , 

s te l la r evo lu t ion , Β Η g r o w t h , e t c . 

In th i s a p p r o a c h , t h e c lus te r is mode l ed as a set of spher ica l shells each of 

w h i c h is c o m p o s e d of s t a r s w i th fixed energy a n d angu la r m o m e n t u m . T h e 

r a d i u s of a shell is r a n d o m l y chosen accord ing t o a p robab i l i ty d i s t r i b u t i o n 

ref lect ing t h e a m o u n t of t i m e spen t a t each po in t a long t h e o rb i t . R e l a x a t i o n 

is s i m u l a t e d by al lowing for 2 - b o d y g r av i t a t i ona l encoun te r s be tween s t a r s 

be long ing t o ne ighbo r ing shells . T h e m a i n a d v a n t a g e of th i s p r o c e d u r e is a 

cor rec t s a m p l i n g of t h e " rea l " veloci ty d i s t r i bu t i on . A b ina ry t r ee is used 

t o c o m p u t e t h e p o t e n t i a l . I nd iv idua l t i m e s teps a re based on t h e p rope r ly 

o r b i t a l - a v e r a g e d r e l axa t ion t i m e . 

W e a re cu r r en t l y t e s t i n g t h e first vers ion of ou r code by s imu la t i ng t h e 

r e l a x a t i o n - d r i v e n evo lu t ion of an isola ted s t a r c lus ter ( C o h n , 1980). 
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