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A b s t r a c t . M a n y cha rac te r i s t i c s of ga lac t ic nuclei m a y b e assoc ia ted w i t h 

t h e acc re t ion of a m b i e n t gas by a cen t r a l concen t r a t i on of m a s s . Us ing a 

3 D h y d r o d y n a m i c a l code , we h a v e been s imula t ing th i s accre t ion process 

for Sgr A * , t h e c o m p a c t n o n t h e r m a l source a t t h e cen te r of t h e Milky Way , 

in o r d e r t o real is t ical ly m o d e l t h e gaseous flows in t h e inner pa r sec of ou r 

G a l a x y . In t h e m o s t r ecen t s imu la t ions , we have t a k e n i n t o accoun t t h e 

mul t i -po in t - l ike d i s t r i b u t i o n of wind sources a n d we find t h a t t h e s t r u c t u r e 

of t h e flow can be significantly different from t h a t d u e t o a un i fo rm m e d i u m . 

W e he re p r e s e n t ou r resu l t s concern ing t h e m a s s a n d an g u l a r m o m e n t u m 

acc re t ion r a t e s a n d discuss how these m a y be used t o set cons t r a in t s on ou r 

G a l a x y ' s c en t r a l eng ine . 

1 . B a c k g r o u n d 

Using t h e N C S A 3D h y d r o d y n a m i c a l code Z E U S , we h a v e u n d e r t a k e n nu-

mer ica l s imu la t ions of t h e gaseous flows in t h e cen t ra l pa r sec of t h e Milky 

W a y t o d e t e r m i n e c o n s t r a i n t s on t h e power source of Sgr A* , wh ich is 

t h o u g h t t o b e a 2 — 3 χ Ι Ο 6 Μ Θ b lack hole . D e t e r m i n i n g t h e cha rac te r i s t i c s 

of t h e gas t h a t m a y be accre t ing o n t o Sgr A* , a n d , p e r h a p s , fo rming a n 

acc re t ion disk, is cr i t ical t o mode l ing i ts s p e c t r u m . In p a r t i c u l a r , we wish 

t o d e t e r m i n e w h a t role t h e G a l a x y ' s cen t ra l c lus ter of mass ive wind- los ing 
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s t a r s , 1RS 16, p lays in p r o d u c i n g t h e gaseous d i s t r i bu t ions of t h e cen t ra l 

cavi ty . F ina l ly , we look for a way t o l ink Sgr A * t o t h e m o r e ac t ive nuclei 

of o t h e r ga lax ies . 

A var ie ty of a u t h o r s have confirmed t h a t 1RS 16 consis ts of a n u m b e r of 

mass ive s t a r s w i t h la rge s te l lar w inds , a n a t u r a l power source for Sgr A* . 

^ F r o m emiss ion l ine obse rva t ions , t h e Ga lac t i c C e n t e r wind has a m a s s flow 

away from t h e 1RS 16 region of - 0 . 0 0 3 M® y r " 1 (Gebal le e t . al . , 1991) . 

In t h e s imu la t i ons p r e s e n t e d he re , in o rder t o faci l i ta te compar i son w i t h 

ear l ier work , we use a M a c h 10 700 k m s " 1 poly t rop ic wind ( 7 = 4 / 3 ) w i t h 

a d e n s i t y of 5500 c m " 3 . 

2 · S u m m a r y o f R e s u l t s 

T h e m a s s acc re t ion r a t e , M , for a spa t ia l ly uni form gas flowing i n t o t h e 

v o l u m e of so lu t ion v ia a single face is la rger t h a n in earl ier s imula t ions d u e 

t o different h a n d l i n g of t h e acc re to r b o u n d a r y b u t agrees b e t t e r w i th t h e o r y 

(Ruffert k Mel ia , 1994) . 

W e h a v e also m o d e l e d t h e wind as coming from a c lus ter of 10 p s e u d o -

r a n d o m l y p laced sources . T h e s e " s t a r s " p r o d u c e e x p a n d i n g pocke t s of cool, 

low dens i t y gas s e p a r a t e d b y r idges of slow mo v in g s t r e a m e r s of h o t , dense 

gas t h a t get funneled o n t o t h e accre to r , increas ing M a n d t h e acc re t ed spe-

cific a n g u l a r m o m e n t u m , λ (in un i t s of c R s , where R s is t h e Schwarzschi ld 

r a d i u s ) . A l t h o u g h a m o r e c o m p a c t c lus ter of s t a r s p roduces a la rger M d u e 

t o m o r e w i n d - w i n d collisions, a less c o m p a c t c lus ter p roduces a s o m e w h a t 

l a rger λ d u e t o t h e m o r e d i s t r i b u t e d n a t u r e of t h e wind . 

For t h e s e p o i n t source m o d e l s , we find an accre t ion r a t e of m o r e t h a n 

1 0 2 2 g s e c - 1 ( twice t h e un i form resu l t ) a n d a λ of 40-60 c R s (5 t i m e s t h e 

un i fo rm r e s u l t ) , b o t h w i t h an R M S sca t t e r of —15%. However , t h e sign of 

t h e a c c r e t i n g a n g u l a r m o m e n t u m changes every —50 years so a n y acc re t ion 

disk , wh ich m u s t b e less t h a n —10 3 Rs in r ad ius , is no t likely t o exist for 

longer t h a n t h a t . F ina l ly , if Sgr A* is a single c o m p a c t ob jec t powered by 

t h e Bond i -Hoy le acc re t ion p rocess , h y d r o d y n a m i c a l ins tabi l i t ies in t h e flow 

shou ld p r o d u c e var iab le emission ( a t ieas t 10%) a t all f requencies over a 

few decades ; s h o r t e r t imesca le a n d larger a m p l i t u d e va r i a t ions a re poss ib le . 

Similar ly , for A G N w i t h a cen t r a l engine of a given m a s s , t h e cha rac t e r i s t i c s 

of a g a l a x y ' s nuc lea r ac t iv i t iy ( luminos i ty var iabi l i ty , t h e presence a n d t y p e 

of a n y emiss ion or a b s o r p t i o n reg ions , t h e presence of an accre t ion d isk) will 

b e d e t e r m i n e d by t h e o r i e n t a t i o n a n d c o m p a c t n e s s of t h e cen t r a l c lus te r eis 

well as h o w t h e cen t r a l c lus te r ' s w inds i n t e r a c t w i th t h e cen t r a l eng ine . 
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