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1. S h e l l S t a t i s t i c s 

As a key p r o g r a m of t h e 45-m te lescope a t N o b e y a m a R a d i o Obse rva to ry , 

we h a v e m a d e h igh- reso lu t ion C O images of t h e Ga lac t i c cen te r region w i t h 

t h e 2 x 2 focal p l a n e a r r a y receiver. T h e d a t a consist of 44,000 1 2 C O a n d 

13,000 1 3 C O s p e c t r a t a k e n wi th 16" b e a m s spaced by 34" . T h e 1 2 C O i m a g e 

covers rough ly - 1 . 5 ° < / < + 3 . 4 ° a n d - 0 . 6 ° <b< + 0 . 6 ° ( O k a et ai 19976) 

In t h e d a t a we find a n u m b e r of fea tures t h a t were no t k n o w n before; 

a m o n g t h e m a re n u m e r o u s shells , a rched f i laments , c i rcular holes , a n d t he i r 

m i x t u r e s . As t h e first a t t e m p t , we have selected an a r e a —0.37° < / < 

+ 0 . 5 5 ° a n d identif ied a t o t a l of 412 such s t r u c t u r e s which we collectively call 

" she l l s" . Ident i f ica t ion was done by eye ma in ly on a sequence of 5 k m s _ 1 

wide veloci ty channe l d i a g r a m s of 1 2 C O while we changed t h e i n t ens i t y 
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level con t inuous ly . M a n y of t h e m a re identified in more t h a n two ad jacen t 

veloci ty channe l s , a n d ~ 10 % show t h e k inema t i c s igna tu res of e x p a n d i n g 

shel ls . T h e i r radi i r ange from a few parsecs t o a few tens ; 75 % of t h e m 

a re smal le r t h a n 5 p c in r a d i u s , while 10 % are larger t h a n 10 p c . T h e i r 

r ims a re no t comple t e in m o s t cases , be ing discernible only in t w o t o t h r e e 

q u a r t e r s on t h e ave rage . 

If we e x t r a p o l a t e t h e coun t in t h e cen t ra l 140 pc t o t h e en t i r e 500 pc 

e x t e n t of t h e Ga lac t i c cen te r molecu la r cloud complex , t h e r e m a y be ~ 1 0 3 

or m o r e shel ls . T h e i r v o l u m e filling factor in t h e 5 0 0 x 5 0 0 x 5 0 p c 3 of molec-

u la r gas layer is ~ 0.2, co r r e spond ing t o ~ 20 shells t o b e found a long a n y 

l ine of s ight t h r o u g h i t . T h e a b u n d a n c e of e x p a n d i n g shells m a y n a t u r a l l y 

cause t h e h igh p res su re of t h e in te r s te l l a r m a t t e r t he r e (e .#. , Spergel & 

Bli tz 1992; O k a et ai 1997a) . 

A n ave rage shell w i th a r ad iu s R = 6 pc has a mass M « 3 x 1 0 4 Af®. I t s 

k ine t ic ene rgy is E\ « ( Μ σ ^ / 2 ) = 1 χ 1 0 5 0 e rgs , a n d should be younge r t h a n 

(R/av) = 5 Χ 1 0 5 yea r s . T h e s e p a r a m e t e r s suggest t h a t t hey are s u p e r n o v a 

r e m n a n t s . T h e s u p e r n o v a r a t e is e s t i m a t e d as ~ 1 0 ~ 2 SNe y r - 1 . 

2 . Star Formation History 

T h e s e shel ls , if t h e y a re confirmed t o be S N R s of T y p e I I , a re fossil r ecords 

of t h e p a s t h i s to ry of s t a r fo rmat ion . A s t a n d a r d I M F expec t s t h a t t h e 

n u m b e r of l u m i n o u s Ο s t a r s ( > 20M®) formed in a un i t t i m e is 1/5 t imes 

t h a t of t h e p rogen i to r s of T y p e II SNe ( > 8M®) . T h e l a t t e r should b e 

equa l t o t h e SN r a t e e s t i m a t e d above if t h e s t a r fo rmat ion ha s b e e n s t e a d y 

for t h e las t ( a few) x l O 7 y ea r s . T h e n , we expec t ~ 1 0 4 l u m i n o u s Ο s t a r s 

in t h e m a i n sequence (TMS < 1 Χ 1 0 7 yea r s ) . In con t r a s t , t h e n u m b e r of 

obse rved l u m i n o u s Ο s t a r s in t h e cen t ra l 500 pc of t h e G a l a x y is m u c h 

smal le r ( ~ 100) . 

T h i s s t rong ly sugges t s t h a t t h e s t a r fo rmat ion r a t e ha s decreased by a 

la rge factor in t h e las t ~ (1-2) X l O 7 yea r s . T h e Ga lac t i c cen te r region m a y 

b e in a p o s t - s t a r b u r s t p h a s e . 
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