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L O N G - T E R M S T A R F O R M A T I O N A T T H E G A L A C T I C C E N T E R 

A N D I T S E F F E C T O N T H E S T E L L A R P O P U L A T I O N 
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S t a r f o r m a t i o n p re sen t ly occurs in our Ga lac t i c nuc leus a t a r a t e of sev-

era l Ι Ο - 1 Μ© y r - 1 . If th i s va lue r ep re sen t s t h e l ong - t e rm average , some 1 0 9 

Μ Θ of s t a r s should have been g e n e r a t e d in our G a l a x y ' s cen t r a l few h u n -

d red parsec v o l u m e over t h e Milky W a y ' s l i fet ime. As t h e e x p e c t e d s te l lar 

yield is ac tua l ly in rough a g r e e m e n t w i th t h e mass of ou r G a l a x y ' s b r i g h t 

near - in f ra red "cen t r a l r ~ 2 c lus te r" , i t is possible t o hypo thes i ze t h a t t h i s 

mass ive "nuc l ea r " c lus te r is in fact t h e p r o d u c t of l ong - t e rm nuc lea r s t a r -

f o r m a t i o n , r a t h e r t h a n be ing a r e m n a n t of t h e G a l a x y ' s fo rma t ion e p o c h . 

Severa l l ines of ev idence s u p p o r t i n g th i s hypo thes i s are laid ou t in S e r a b y n 

a n d Mor r i s ( 1 9 9 6 ) , t o which t h e r eade r is referred for a comple t e discus-

sion a n d reference list; he re only a brief s u m m a r y of t h e m a i n a r g u m e n t s 

is p r e s e n t e d . 

C u r r e n t l y , t h e cen t r a l few h u n d r e d pa r sec nuc lea r v o l u m e of our G a l a x y 

is h o m e no t only t o a dense s te l lar c lus te r , b u t also t o a c o m p a c t layer 

of dense molecu la r c louds . T h i s layer , which is h ighly flattened a long t h e 

G a l a c t i c p l a n e , is t h e r a w m a t e r i a l ou t of which nuc lea r s t a r - fo rma t ion pro-

ceeds . However , w i th a c u r r e n t m a s s of « 5 Χ 1 0 7 M Q , t h e m a t e r i a l in ou r 

G a l a x y ' s cen t r a l molecu la r zone would be c o n s u m e d on a t imesca le of « 

1 0 8 y r w i t h o u t r e p l e n i s h m e n t . T o g e n e r a t e s t a r s over an e x t e n d e d p e r i o d , 

o u r G a l a x y ' s nuc lea r in te r s t e l l a r m e d i u m m u s t t h u s be fed a t a r a t e compa-

rab le t o t h e s t a r - fo rma t ion r a t e . Th i s condi t ion is ev iden t ly a p p r o x i m a t e l y 

m e t , as e s t i m a t e s for inflow ra t e s i n t o t h e nuc leus ( resu l t ing f rom e.g., a 

bar - l ike a s y m m e t r y in t h e Ga lac t i c g r av i t a t i ona l p o t e n t i a l ) a lso t e n d t o fall 

in t h e few 1 0 - 1 Mq y r - 1 r a n g e . T h e idea of sus t a ined s t a r - fo rma t ion in 

o u r G a l a x y ' s nuc leus is therefore v iab le . T h i s is no t t o say t h a t nuc l ea r 

s t a r - f o r m a t i o n is con t i nuous or s t eady ; in fact i t m a y occur in r e p e a t e d 

or even cyclical b u r s t s of s t a r - fo rma t ion far in excess of t h e average r a t e . 

T h u s , w h a t is m e a n t is t h a t inflow i n t o our Ga lac t i c nuc leus could su s t a in 
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a l o n g - t e r m average s t a r - fo rma t ion r a t e of several Ι Ο - 1 Μ Θ y r _ 1 . 

I t is of course poss ib le t o search for t h e offspring of such s t a r forma-

t ion . In p a r t i c u l a r , t h e p red ic t ion is for a f la t tened i n t e r m e d i a t e - a g e s te l lar 

c lus te r of « 1 0 9 M Q in ou r G a l a x y ' s nuc leus . Now, it is well e s tab l i shed 

t h a t a s izable c lus te r of red g i an t s is l oca t ed in our G a l a x y ' s cen t r a l h u n -

d re d pa r secs . However , due t o high ex t inc t ion , a n d t h e r e s u l t a n t lack of 

d i rec t i n f o r m a t i o n on t h e a c c o m p a n y i n g m a i n sequence s t a r s , t h i s c lus te r ' s 

t r u e n a t u r e a n d age r e m a i n ill-defined. In fact , ma in ly because i ts s h a p e is 

wel l -descr ibed by a power law profile of index « 2 , which is t h e e x p o n e n t 

e x p e c t e d for a r e l axed , i s o t h e r m a l s te l lar c lus ter , t h e defaul t v iewpoin t h a s 

b e e n t h a t t h i s c lus te r is old a n d bulge-l ike. However , as collisional s ta r -

f o r m a t i o n in a molecu la r disk can also yield an r~2 s te l lar n u m b e r dens i ty 

profile, a n r ~ 2 profile is t h e n by itself no t an ind ica to r of advanced age . 

T h e r~2 c lus te r is some t imes p o r t r a y e d as t h e i n n e r m o s t p a r t of t h e 

ga lac t i c bu lge p o p u l a t i o n , b u t in fact ou r G a l a x y ' s elderly kpc-scale bu lge 

h a s a s h a p e q u i t e different f rom t h e smal ler scale nuc lea r c lus ter a t i t s cen-

t e r . F i r s t , t h e bu lge ' s profile is descr ibed by a m u c h s t eeper power l aw, w i t h 

a n e x p o n e n t « 3.5. Second, t h e bu lge is less f la t tened (of course ex t i nc t i on 

l imi t s o u r knowledge of th i s i s sue) . T h i r d , on large-scale near - inf rared m a p s 

of t h e Ga l ac t i c bu lge , t h e nuc lea r c lus ter a p p e a r s as a b r igh t excess a t t h e 

c e n t e r of t h e bu lge , sugges t ing t h a t t h e nuc lea r c lus ter a n d bulge a re dis-

t i n c t c o m p o n e n t s . F inal ly , k i n e m a t i c m e a s u r e m e n t s of b o t h O H / I R s t a r s 

a n d red g i a n t s in t h e nuc l ea r c lus ter reveal t h e i m p o r t a n c e of c lus te r ro ta -

t i on , aga in s u p p o r t i n g t h e no t ion of a non-bu lge p o p u l a t i o n . 

However , m o s t d a m n i n g for t h e "p r imord i a l " nuc lea r c lus ter scenar io 

is t h e fact t h a t several obse rved si tes of ongoing s t a r - fo rma t ion i nd i ca t e 

d i rec t ly t h a t t h e nuc lea r c lus ter is cu r ren t ly growing . I ndeed , t h e s t a r s 

compr i s ing severa l young , pc-scale , « ΙΟ 4 Μ Θ c lus ters have recen t ly b e e n 

a d d e d t o t h e overal l 100 p c scale nuc lea r c lus ter , a n d O H / I R s t a r s seem 

t o flag ear l ier ep i sodes of s t a r fo rma t ion as well. It is t h u s inescapab le t h a t 

s o m e fract ion of t h e nuc l ea r c lus ter is of i n t e r m e d i a t e age , bui l t u p from 

n u m e r o u s ear l ier s t a r - fo rma t ion even ts like those cu r r en t ly seen. I n d e e d , 

even if t h e ave rage p a s t nuc lea r s t a r fo rma t ion r a t e was no h igher t h a n a t 

p r e s e n t , an i n t e r m e d i a t e - a g e s te l lar p o p u l a t i o n of « 1 0 9 Μ Θ , rough ly t h e 

obse rved m a s s of t h e p resen t d a y nuc lea r c lus ter , would h a v e emerged over 

t h e G a l a x y ' s l i fe t ime. T h u s , an a d v a n c e d , bulge-like age for t h e bu lk of t h e 

r~2 c lus te r is poss ib le only if we are cur ren t ly for tu i tous ly wi tness ing an 

elevated s t a r fo rma t ion r a t e in our G a l a x y ' s nuc leus , which is no t likely t o 

b e t h e case , given i ts re la t ively m o d e s t level. 
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