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

T h e knowledge of age a n d spa t i a l d i s t r i bu t ion of s t a r s in t h e Ga lac t i c bu lge 

r equ i r e o b s e r v a t i o n a l c o n s t r a i n t s t o es tab l i sh w h e t h e r i t s s te l lar p o p u l a t i o n 

is very old (La r son 1990) or is a younge r , disk-like c o m p o n e n t ( R a h a et 

a l . 1992) , a n d if i t s s h a p e is spher ica l or e x t e n d e d , or p e r h a p s a b a r (Bl i tz 

& Sperge l 1991) . Yet o the r possibi l i t ies a re a flattened bulge or a disk-l ike 

s y s t e m (Zinn 1985; Armandro f f 1989; Or to l an i et al . 1993; Minn i t i 1995) . 

U n t i l r ecen t ly h a r d l y any a c c u r a t e r edden ing a n d d i s t ance e s t i m a t e s 

were avai lable for mos t c lus ters in t h e inner 5° a n d consequen t ly no t m u c h 

could b e inferred a b o u t the i r spa t i a l d i s t r i bu t ion (Rac ine & Har r i s 1989) . 

W e n o w h a v e g a t h e r e d C C D C o l o u r - M a g n i t u d e D i a g r a m s ( C M D ) d a t a , in 

t h e V , I a n d G u n n ζ b a n d p a s s e s , for 16 ou t of 17 k n o w n g lobu la r c lus ters in 

t h e cen t r a l 5° r a d i u s , a n d t h e s e d a t a m a k e it possible t o s t u d y t h e p r o p e r t i e s 

of th i s i nne r s y s t e m . Metal l ic i t ies are e s t i m a t e d from t h e ho r i zon ta l b r a n c h 

m o r p h o l o g y a n d t h e red g i an t b r a n c h slope a n d c u r v a t u r e . R e d d e n i n g values 

a n d d i s t ances based on th i s set of C C D d a t a a re der ived from m e a s u r e m e n t s 

of ho r i zon t a l b r a n c h a n d b r igh t g i an t s m a g n i t u d e s . Mos t of these C M D s a re 

n o w pub l i shed w i t h ind iv idua l ana lyses of t h e c lus te rs , a n d in t h e p resen t 

33 

Y. Sofue (ed.), The Central Regions of the Galaxy and Galaxies, 33-34. 
© 19981AU. Printed in the Netherlands. 

https://doi.org/10.1017/S0074180900083881 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900083881


34 B. BARBUY E T AL. 

work we bu i ld u p t h e m o s t homogeneous a n d u p d a t e d set of i n fo rma t ion 

for t h i s c en t r a l s a m p l e . 

2 . R e s u l t s 

W e conc lude t h a t essent ia l ly no c lus ter is de t ec t ed b e y o n d t h e Ga l ac t i c 

C e n t e r d i s t a n c e , wh ich was no t t h e case of prev ious d e t e r m i n a t i o n s . T h e 

resu l t s favour a flattened bu lge e x t e n d i n g from t h e Ga lac t i c C e n t e r t o 4.5 

k p c f rom t h e Sun . W e e s t i m a t e t h a t miss ing c lus ters on t h e oppos i t e side 

of t h e G a l a x y bu lge m a y a m o u n t ~ 10 c lus ters s imilar t o those d e t e c t e d 

on ou r s ide . T h e p ro j ec t ed d i s t r i bu t ion of c lus ters is a s y m m e t r i c a l , w i th 

h igher a b s o r p t i o n in t h e s o u t h e r n Ga lac t i c hemi sphe re . W e e m p h a s i z e t h a t 

t h e p r e s e n t g lobu la r c lus te rs form a d is t inc t p o p u l a t i o n from t h a t d iscussed 

b y A r m a n d r o f f (1989) , because t h e scale height is a b o u t a factor of « 4 

smal le r . T h e d i s t r i bu t i on of t h e p resen t s amp le is m u c h m o r e i n t e r n a l , a n d 

c o m p a t i b l e w i t h K e n t ' s (1991) bu lge exponen t i a l d i s t r i bu t ion . 

T h e me ta l l i c i ty h i s t o g r a m for th i s cen t ra l bulge s ample , based on t h e C M D 

m o r p h o l o g y is flat a n d b r o a d e x t e n d i n g from a b o u t twice solar t o less t h a n 

one t e n t h solar a b u n d a n c e ( some ha lo c lus ters m a y be c o n t a m i n a t i n g t h e 

s a m p l e ) . T h e s a m p l e is smal l b u t resembles t h a t of bu lge s t a r s ( M c W i l l i a m 

& Rich 1994) . 

F ina l ly , O r t o l a n i et a l . (1995) , us ing Hubble Space Telescope ( H S T ) d a t a of 

N G C 6528 a n d N G C 6553 , two meta l - r i ch g lobular c lus ters w i th a C M D 

m o r p h o l o g y c o m p a r a b l e t o t h a t of B a a d e ' s W i n d o w (see the i r F ig . 3 ) , favour 

a n old age for t h e bu lge . C o m b i n i n g t h e l a t t e r d a t i n g resul t w i th t hose 

from t h e p r e s e n t p a p e r a b o u t t h e spa t i a l d i s t r i bu t ion based on h igh -qua l i t y 

g r o u n d - b a s e d op t ica l p h o t o m e t r y for essent ia l ly t h e whole s amp le of inne r 

g lobu la r c lus te r s , t h e p i c t u r e which comes ou t is one of a flat old cen t r a l 

bu lge , w i t h a c o m m o n origin for t h e s te l lar p o p u l a t i o n of b o t h g lobu la r 

c lus te r s a n d field s t a r s . 
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