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A b s t r a c t . 

T h e Q u i n t u p l e t c lus te r con ta ins over t w o dozen pos t m a i n sequence 

d e s c e n d a n t s of mass ive O-s t a r s , inc lud ing Wolf-Rayet a n d O B I s t a r s . 

T h e five Q u i n t u p l e t - p r o p e r m e m b e r s ( Q P M s ) m a y b e d u s t y l a t e - t y p e 

Wol f -Raye t c a r b o n s t a r s ( D W C L s ) , a n d t h e P i s to l s t a r m a y have a very 

h igh luminos i ty , « i o 6 , 7 ± 0 * 5 L®. Coup led wi th i ts r a t h e r cool t e m p e r a t u r e , 

12—23 k K , t h e P i s to l S t a r is well in v iola t ion of t h e H u m p h r e y s — D a v i d s o n 

l imi t . W e a rgue t h a t t h e s u r r o u n d i n g "P i s to l " n e b u l a was ejected f rom t h e 

s t a r a few t h o u s a n d years ago . 

T h e c lus te r s t a r s imply t h e following a p p r o x i m a t e c lus ter p r o p e r t i e s : 

tage - 2 t o 7 M y r s , M ~ 1 0 4 M®, L ~ 1 0 7 · 3 ± α 2 L®, a n d N L 2 / , C > 1 0 4 9 · 9 s " 1 . 

T h e "Sickle" ( G O . 1 8 - 0 . 0 4 ) r ad io fea ture and t h e m i d - I R r ing (seen in M S X 

images ) m a y n a t u r a l l y be exp la ined by t h e presence of a y o u n g c lus te r a n d 

a n e a r b y molecu la r c loud. 

1. T h e Q u i n t u p l e t C l u s t e r 

W e h a v e used K - b a n d s p e c t r a t o identify t h e following c lus ter s t a r s : 14 O B I , 

2 O f p e / W N 9 , 4 W N , 4 W C , 1 L B V c a n d i d a t e , 1 red s u p e r g i a n t ( R S G ) , a n d 

5 poss ib le D W C L s (F iger , Mor r i s , & M c L e a n 1996). T h e ages a re b e t w e e n 

2 t o 7 M y r s accord ing t o recent s tel lar evo lu t ion mode l s ( M e y n e t 1995); 

t h e low (h igh) end of t h e r ange appl ies t o t h e O B I s t a r s ( R S G ) . T h e m a s s 
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Figure 1. HR Diagram for the Pistol Star and other luminous stars. 

of t h e c lus te r can b e e s t i m a t e d by i n t e g r a t i n g a power- law I M F a n d as-

s u m i n g 30 s t a r s h a v i n g M t m ^ a / > 20 M©. W e e s t i m a t e ~ 1 0 4 ± 0 · 3 Μ© ( a 

= —2.35); a s imi lar m a s s is found by d e m a n d i n g t h a t t h e c lus te r is s t ab l e 

aga in s t t i da l d i s r u p t i o n . T h e L y m a n - c o n t i n u u m flux is e s t i m a t e d t o b e > 

1 0 4 9 * 9 s " 1 by s u m m i n g c o n t r i b u t i o n s from ind iv idua l s t a r s ; T i m m e r m a n n 

e t a l . (1996) e s t i m a t e ~ 2.5 t i m e s m o r e ionizing flux by i n t e g r a t i n g t h e 

r a d i o emiss ion over t h e region s u r r o u n d i n g t h e c lus ter . T h e t o t a l l uminos -

i t y f rom t h e c lus te r is e s t i m a t e d by a d d i n g t h e ind iv idua l luminos i t i es of 

t h e identif ied s t a r s . W e find L ~ i o 7 , 3 ± 0 , 2 L©, where t h e u n c e r t a i n t y is 

set b y a s s u m i n g a n e r ro r of ± 0 . 5 in B C A ' for all t h e s t a r s . If we exc lude 

t h e t w o m o s t l u m i n o u s s t a r s , t h e n t h e c lus ter l uminos i ty is r educed b y ~ 

0.3 dex . T h e P i s to l S t a r , p l o t t e d on an H R d i a g r a m in F igu re 1, m a y be 

t h e m o s t l u m i n o u s k n o w n , a n d it is qu i te cool. T h e line-of-sight velocity l 

t h e c lus te r is ~ 130 k m s " 1 , s imilar t o t h a t of t h e P is to l nebu la . W e fint 

1(2.06 μτη, Hel)/\ßr^) ~ 1> sugges t ing t h a t t h e P is to l n e b u l a is e n h a n c e d in 

h e l i u m . W e a r g u e t h a t t h e P is to l n e b u l a has been ejected by t h e s t a r (F iger 

e t a l . 1995; F ige r e t a l . 1997) . 

References 

Figer, D.F., McLean, LS. & Morris, M. (1995), ApJL, 4 4 7 , L29 
Figer, D.F., Morris, M. & McLean, LS. (1996), The Galactic Center 4 t h ESO/CTIO 

Workshop, A S P 102,263 
Figer, D.F., Najarro, F., McLean, LS., Morris, M. & Geballe, T.R. (1997), in preparation. 
Meynet, G. (1995), AA, 2 9 8 , 767. 
Timmermann, R., Genzel, R., Poglitsch, Α., Lutz, D., Madden, S.C., Nikola, T., Geis, Ν. 

& Townes, CH. (1996), ApJ, 4 6 6 , 242 

https://doi.org/10.1017/S0074180900084011 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900084011

