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

Molecu la r c louds in t h e Ga lac t i c cen te r region are cha rac te r i sed by the i r 
l a rge veloci ty w i d t h s a n d physica l condi t ions which differ from clouds in t h e 
Ga l ac t i c disk (e .g. , Morr i s 1996) . T h e s e clouds m a y no t be g rav i t a t i ona l ly 
b o u n d , b u t in equ i l ib r ium wi th t h e high ex t e rna l p res su re in t h e Ga lac t i c 
bu lge (Sperge l & Bli tz 1992, O k a et al . 1997a) . 

W e have d iscovered , in large-scale 1 2 C O J=l-0 a n d 1 3 C O J=l-0 images 
t a k e n w i t h t h e N R O 45 m te lescope ( O k a et a l . 1997b, H aseg aw a et al . 
1 9 9 7 ) 1 , a n u m b e r of c o m p a c t c louds wi th la rge velocity w i d t h s a n d b r igh t 
C O emiss ion , as well as a n u m b e r of molecular shells a n d / o r a rcs . 

1 T h i s work is based on the N o b e y a m a Radio Observatory ( N R O ) 45m telescope key program: 
Ά Large-Scale CO Imaging of the Galactic Center'. 
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2 . C O 0 . 0 2 - 0 . 0 2 : A C o m p a c t C l o u d w i t h E x t r e m e l y L a r g e V e -
l o c i t y W i d t h 

C O 0 .02-0 .02 is such a c o m p a c t cloud wi th a very la rge velocity w i d t h 
(AV > 1 0 0 k m s " 1 , see F i g . l - a n d ~ 400 k m s " 1 in t h e 7 = 3 - 2 l ine ) , 
l o c a t e d ~ 5 ' Ga lac t i c -eas t from Sgr A*. CO «7=3-2 l ine obse rva t ions w i th 
t h e J C M T (F ig .2 ) , H C N a n d H C O + J=l-0 l ine observa t ions wi th t h e N R O 
45m show t h a t t h e cloud is b r igh t in all these l ines, sugges t ing C O 0 . 0 2 -
0.02 h a s a re la t ive ly h igh dens i ty a n d t e m p e r a t u r e of n(H2) > 3 X 1 0 4 c m " 3 

a n d T k > 6 0 Κ ( O k a et al . 1997c). 
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figure 1. A CO 7=1-0 longitude-
/elocity map at b = - Γ08". 
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Figure 2. A map of CO (7=3-2) emission integrated over the 
velocity range V \ S R = -100 to 200 km s-1. Contour intervals 
are 200 Κ km s - 1 . 

3 . E n e r g e t i c s 

T h e size a n d t h e veloci ty w i d t h of C O 0.02-0.02 suggest t h a t t h e cloud m a y 
have b e e n acce le ra ted wi th in t h e las t ~ 4 x l 0 4 yea r s . T h e kinet ic energy of 
t h e c loud: ~ 4 χ 1 0 5 0 e rg , co r r e sponds t o an a m o u n t of energy equ iva len t 
t o severa l t e n s of s u p e r n o v a e , and t h e C O J = 3 - 2 m a p s show t h a t i t is 
a s soc ia t ed w i th some e x p a n d i n g shells (see Fig.2) - a l t h o u g h t h e observed 
t h e r m a l r a d i o flux a t 20 c m t o w a r d t h e cloud prec ludes acce lera t ion by 
Wolf -Rayet s te l lar w i n d s . 

T h i s resul t impl ies t h a t c o m p a c t c louds w i th la rge velocity w i d t h s in t h i s 
region m a y have been acce le ra ted by supe rnovae , a n d t h a t t h e bo i s t e rous 
molecu la r gas k i n e m a t i c s m a y be a resul t of t h e violent release of k inet ic 
ene rgy by a n u m b e r of s u p e r n o v a explos ions . 
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