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

R e c e n t h igh reso lu t ion C O images of t h e Ga lac t i c cen te r ( G C ) molecu la r 

c louds revea l m a n y a rc a n d / o r shell s t r u c t u r e s ( O k a et al . 1997). A con-

s ide rab le f rac t ion of t h e m m a y mos t p r o b a b l y be formed by an i n t e r a c t i o n 

b e t w e e n s u p e r n o v a r e m n a n t s ( S N R s ) a n d molecu la r c louds . S tud ies of such 

cases in less confused a reas a re needed t o clarify th i s p i c t u r e . T h e S N R W 4 4 

is a g o o d p lace for e x a m i n i n g t h e S N R induced shell fo rma t ion scenar io . 

2 . G i a n t M o l e c u l e r c l o u d i n t e r a c t i n g w i t h t h e S N R W 4 4 

W e obse rved C O cloud t oward W 4 4 by t h e T o k y o - N R O 60-cm survey tele-

scope , t h e 45 -m te lescope a t N o b e y a m a ( S e t a et al . 1997) . W e es t ab l i shed 

W 4 4 as first u n a m b i g u o u s l y identified e x a m p l e i n t e r a c t i o n b e t w e e n t h e 

S N R a n d G i a n t molecu la r c loud based on following evidences of i n t e r a c t i o n : 
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1) co inc idence in pos i t ion a n d in velocity, 2) morpho logy a n d k inema t i c s 

sugges t ive of i n t e r a c t i o n , 3) p resence of C O line wing emiss ion w i t h very 

h igh C O J = 2 - l / J = l - 0 r a t io s , 4) p resence of H C O + a n d H C N line wing 

emiss ions , a n d 5) de t ec t i on of H2 emission a t 2 .2μιη . 

Galactic Longitude (degrees) 

Figure 1. Integrated intensityu map of CO (7=3-2) toward the SNR W44 and radio 
continuum map (Handa et al. 1987) of the SNR W44. 

T h e LVG analys is shows t h a t t h e very h igh r a t i o gas is opt ica l ly t h i n 

( r < 1) , h igh t e m p e r a t u r e (80 K ) a n d high dens i ty ( > 1 0 3 c m " 3 ) . T h e very 

h igh r a t i o w ing sugges t t h a t h igher J C O line is a good shocked gas t r a c e r , 

a n d o u r J C M T obs rva t ion proved th is idea . F igure 1 shows t h e d i s t r i b u t i o n 

of t h e shocked gas t r a c e d by C O ( J = 3 - 2 ) l ine. F i l a m e n t s of shocked C O gets 

r u n p e r p e n d i c u l a r t o t h e d i rec t ion of t h e S N R expans ion . W e consider t h a t 

b l a s t wave of t h e S N R changed t h e round i l sh G M C i n t o t h e f i laments of t h e 

shocked gas . T h e m a s s of t h e shocked gas was e s t i m a t e d as 9 x l 0 2 M Q a n d 

t h i s is a b o u t 0 .2% of t h e m a s s of t h e unshocked G M C ( 6 x l 0 5 M Q ) . T h e 

k ine t ic ene rgy of acce le ra t ed gas was e s t i m a t e d as 4 x l 0 4 8 e rg . T h i s m e a n s 

a b o u t 0 . 1 % of t h e ene rgy of one S N R explosion ( 1 0 5 1 e rg) was used as t h e 

acce le ra t ion of t h e molecu la r c loud. 

Sequen t i a l i n t e r a c t i o n s be tween S N R s a n d t h e molecu la r c loud which 

a r e e x p e c t e d in t h e G C m a y fur ther form these molecu la r f i laments i n t o 

n e t w o r k s , which a r e observed as she l l / a r c s t r u c t u r e s often m a d e of h igh 

d e n s i t y molecu la r gas . 
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