
F I R S T S T E L L A R I R O N A B U N D A N C E M E A S U R E M E N T S I N 

T H E G A L A C T I C C E N T E R 

T h e disk of t h e Milky W a y ga laxy shows evidence for gas -phase a b u n -

d a n c e s which increase w i t h decreas ing r a d i u s (S impson et a l . 1995; Affler-

b a c h e t a l . 1997) . S u s t a i n e d s t a r fo rmat ion in t h e cen te r of t h e Milky W a y 

G a l a x y m a y b e fueled by inflow of inner disk gas ( S e r a b y n & Morr i s 1996) , 

sugges t ing t h a t G a l a c t i c C e n t e r ( G C ) s t a r s m a y b e me ta l - r i ch . Measu re -

m e n t s of s te l lar a b u n d a n c e s in t h e G C allow us t o explore t h e chemica l 

evo lu t i on of ou r G a l a x y ' s nuc leus a n d t o infer i ts s t a r fo rma t ion h i s to ry . 

W e h a v e o b t a i n e d s p e c t r a of t h e M s u p e r g i a n t 1RS 7 t o d e t e r m i n e i t s 

i ron a b u n d a n c e . 1RS 7 be longs t o a c lus ter of mass ive s t a r s in t h e cen t ra l 

p c of t h e G C (Lacy, T o w n e s , & Hol lenbach 1982; Lebofsky, Rieke , & Toku-

n a g a 1982; K r a b b e et a l . 1995) . I t s meta l l ic i ty , therefore , should reflect t h e 

c o m p o s i t i o n of t h e gas which fueled th i s b u r s t of s t a r fo rma t ion a few M y r 

ago in t h e G C . 

W e h a v e acqu i r ed ou r s p e c t r a on t h e N A S A I R T F on M a u n a K e a , us ing 

t h e inf rared s p e c t r o g r a p h C S H E L L a t a reso lu t ion of λ / Δ λ = 40,000. W e 

use t h e p r o g r a m M O O G (Sneden 1973) for a de ta i led a b u n d a n c e ana lys i s . 

W e o b t a i n differential a b u n d a n c e s by ana lyz ing s p e c t r a of b o t h 1RS 7 a n d 

t h e solar n e i g h b o r h o o d M s u p e r g i a n t a Ori in para l le l . 

O u r a b u n d a n c e analys is requi res as i n p u t t h e effective t e m p e r a t u r e Teff, 

t h e m i c r o t u r b u l e n t veloci ty £, a n d t h e surface g rav i ty g for each s t a r , a n d 

t h e osc i l la tor s t r e n g t h s gf for each l ine. W e use empir ica l gf va lues mea -

su red f rom t h e infrared solar a t l a s (Wal lace e t a l . 1996). W e m e a s u r e Teff 

f rom o u r s p e c t r a , b y requ i r ing t h a t t h e c a r b o n a b u n d a n c e m e a s u r e d from 

21 

Y. Sofae (ed.), The Central Regions of the Galaxy and Galaxies, 21-22. 
© 1998IAU. Printed in the Netherlands. 

S. C. BALACHANDRAN 

University of Maryland, College Park, MD 20742 USA 

AND 

J. S. C A R R 

Naval Research Laboratory, Washington DC 20375 USA 

K. SELLGREN 

Ohio State University, Columbus, OH 43210 USA 

https://doi.org/10.1017/S0074180900083820 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900083820


22 K. SELLGREN E T AL. 

w e a k C O l ines b e i n d e p e n d e n t of exc i t a t ion p o t e n t i a l . Similarly, we de-

t e r m i n e £ b y r equ i r ing t h a t t h e ca rbon a b u n d a n c e m e a s u r e d from weak 

a n d m o d e r a t e - s t r e n g t h C O lines be i n d e p e n d e n t of equiva lent w i d t h . W e 

e s t i m a t e g by c o m p a r i n g t h e observed luminos i ty a n d Teff t o s te l lar evolu-

t i o n a r y t r a c k s . W e a d o p t m o d e l a t m o s p h e r e s from K u r u c z (1991) for t h e 

S u n , a n d from Plez (1992) for a Ori a n d 1RS 7. 

W e find [Fe /H] = - 0 . 0 1 ± 0.14 for 1RS 7. T h i s solar a b u n d a n c e a p -

p e a r s t o c o n t r a d i c t r e su l t s from low resolu t ion s p e c t r a a t λ / Δ λ = 600 -

3000 wh ich find t h a t 1RS 7 a n d o t h e r G C s t a r s have s t ronger " N a " a n d 

" C a " a b s o r p t i o n fea tu res t h a n in s imilar solar n e i g h b o r h o o d s t a r s (Sel lgren 

et a l . 1987; B l u m e t a l . 1996) . High-resolu t ion s p e c t r a of cool g i an t s a n d 

s u p e r g i a n t s show, however , t h a t t h e " N a " fea ture is ac tua l ly a m i x t u r e of 

l ines of N a , Sc, V , a n d o t h e r e l ements (Wal lace & Hinkle 1996; R a m i r e z et 

a l . 1997α) . W e h a v e o b t a i n e d a C S H E L L s p e c t r u m of 1RS 7 which shows 

t h a t N a l ines a re t h e s a m e s t r e n g t h in 1RS 7 a n d a Or i , b u t t h a t Sc a n d 

V a re s t ronge r in 1RS 7. T h e difference is m o r e likely a s te l lar a t m o s p h e r i c 

effect r a t h e r t h a n a n a b u n d a n c e e n h a n c e m e n t , since t h e s t r e n g t h , low ex-

c i t a t i o n , a n d hyperf ine s t r u c t u r e of these Sc a n d V lines will m a k e t h e m 

ve ry sens i t ive t o t h e o u t e r layers of t h e a t m o s p h e r e . 

W e conc lude t h a t t h e G C s t a r 1RS 7 has a solar i ron a b u n d a n c e from 

o u r s p e c t r a a t λ / Δ λ = 40,000. W e are cur ren t ly acqu i r ing m o r e d a t a , b o t h 

for a d d i t i o n a l s t a r s a n d for add i t i ona l e l emen t s , in o rder t o d e t e r m i n e t h e 

m e a n me ta l l i c i ty in t h e G C ( R a m i r e z et al . 19976). W e also find t h a t t h e 

s t r o n g " N a " f ea tu re m e a s u r e d in s p e c t r a of 1RS 7 a t λ / Δ λ = 600 - 3000 is 

d u e t o s t r o n g Sc a n d V a b s o r p t i o n r a t h e r t h a n a h igh N a a b u n d a n c e . W e 

c a u t i o n aga ins t de r iv ing s te l lar a b u n d a n c e s from low-resolut ion s p e c t r a . 
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