
D I S T R I B U T I O N O F C 1 8 0 A N D H N C O E M I S S I O N I N T H E 

S A G I T T A R I U S B 2 M O L E C U L A R C L O U D 

FUMIO SATO 

Tokyo Gakugei University 

Koganei, Tokyo 184-8501, Japan 

T E T S U O HASEGAWA 

Institute of Astronomy, University of Tokyo 

Mitaka, Tokyo 181, Japan 

JOHN B. WHITEOAK 

Australian Telescope National Facility, C.S.I.R.O. 

P.O.Box 76, Epping, N.S.W. 2121, Australia 

AND 

MASAYOSHI SHIMIZU 

Hino High School 

Ishida 190, Hino, Tokyo 191, Japan 

1 . I n t r o d u c t i o n a n d O b s e r v a t i o n s 

Sgr B 2 , l oca t ed a t a d i s t ance of ~ 1 0 0 pc from t h e Ga lac t i c cen te r , is one of 

t h e m o s t a c t i ve , r ecen t mass ive - s t a r fo rmat ion regions in t h e Ga laxy . Based 

on t h e 1 3 C O (J = 1 — 0) l ine d a t a t a k e n wi th t h e N o b e y a m a 45 m te lescope , 

we p r e s e n t e d a cloud collision scenar io as t h e t r igger ing m e c h a n i s m of t h e 

b u r s t of mass ive - s t a r fo rma t ion t h e r e (Hasegawa et al . 1994) . In o rde r t o 

o b t a i n fu r the r ev idence s u p p o r t i n g our m o d e l , we observed t h e Sgr B2 

molecu la r c loud in var ious molecu la r l ines w i th t h e 45 m te lescope in 1992 

F e b r u a r y . T w e l v e p o i n t s each wi th 2 0 " spacings were observed a long severa l 

s t r ips 3 .67 ' long a t c o n s t a n t ga lac t ic long i tudes t h r o u g h t h e m a j o r H I I 

reg ion complexes . Here we r e p o r t t h e resul t s of t h e t w o lines in t h e 110 

G H z b a n d , C 1 8 0 ( J = 1 - 0) a n d H N C O ( 5 0 , 5 - 4 0 , 4 ) . Full desc r ip t ion of 

t h e o b s e r v a t i o n s will be given e lsewhere ( S a t o et al . 1997). 
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2 . R e s u l t s 

A l o n g t h e s t r ips t h r o u g h t h e c o m p a c t HI I regions Sgr B2 ( Ν ) , ( M ) , a n d ( S ) , 

t h e ve loc i ty s t r u c t u r e s of t h e C 1 8 0 a n d H N C O emission a re r a t h e r simi-

l a r . T h e p e a k veloci t ies a long each s t r ip are h igher a t t h e lower l a t i t u d e s 

( n o r t h w e s t ) t h a n a t t h e h igher l a t i t u d e s ( s o u t h e a s t ) , a n d change d iscont in-

uous ly a t t h e c o m p a c t H I I regions . However , t he i r i n t ens i ty d i s t r i b u t i o n s 

a r e q u i t e different . T h e C 1 8 0 emission p e a k s a t t h e c o m p a c t HI I reg ions , 

a n d i t s d i s t r i b u t i o n is r a t h e r s y m m e t r i c a b o u t the i r pos i t ions . O n t h e o t h e r 

h a n d , t h e H N C O emiss ion shows n o r e m a r k a b l e e n h a n c e m e n t t h e r e , a n d is 

s t r o n g e r a t the i r l ower - l a t i t ude sides t h a n a t t h e h igher l a t i t u d e s . 

3 . D i s c u s s i o n 

T h e veloci ty s t r u c t u r e s c o m m o n t o t h e two species can be well exp la ined 

b y o u r c loud collision m o d e l : t h e coll iding clouds wi th differnt velocit ies 

a r e b o r d e r e d by t h e c o m p a c t HI I regions exci ted by t h e y o u n g mass ive 

s t a r s , which h a v e fo rmed in t h e interface of t h e t w o c louds . T h e high-

veloci ty ' c l u m p ' lies a t t h e lower - l a t i t ude side of t h e HII reg ions , a n d t h e 

low-veloci ty gas a r o u n d t h e ' ho le ' is observed a t t h e h igher l a t i t u d e s . 

C 1 8 0 is exc i t ed m a i n l y by collisions wi th H2 molecules , whi le H N C O 

in t h e Sgr B2 c loud is exc i ted b y far- infrared r ad i a t i on from w a r m d u s t s 

(Churchwe l l e t a l . 1986) . T h e exc i t a t ion t e m p e r a t u r e s of t h e t w o species 

a r e a l m o s t un i fo rm t h r o u g h o u t t h e Sgr B2 molecu la r c loud excep t in t h e 

i m m e d i a t e v ic in i ty of t h e i n t ense c o n t i n u u m sources a n d a t t h e o u t e r edge 

of t h e c loud (Lis a n d G o l d s m i t h 1990; G o l d s m i t h e t a l . 1990) . In a d d i t i o n , 

b o t h t r a n s i t i o n s a r e opt ica l ly t h i n . There fore , t h e i n t ens i ty d i s t r i bu t i ons of 

t h e C 1 8 0 a n d H N C O emiss ion p r o b a b l y rep resen t t h e d i s t r i bu t i ons of t h e i r 

a b u n d a n c e s excep t in t h e i m m e d i a t e vicini ty of t h e c o m p a c t HI I regions a n d 

in t h e m a r g i n a l a r e a of t h e c loud. T h e observed difference in t h e i n t ens i t y 

d i s t r i b u t i o n s of t h e t w o species a t t h e b o t h sides of t h e c o m p a c t HI I regions 

sugges t s t h a t t h e molecu la r gas t h e r e ha s different chemica l a b u n d a n c e s . 

T h i s fact p r o b a b l y ind ica t e s t h a t t h e r e exist two molecu la r cloudc w i th 

different p r o p e r t i e s , a n d p r o b a b l y w i t h different or igin , adjoining t o each 

o t h e r a t t h e c o m p a c t H I I reg ions , which fur ther s u p p o r t s ou r c loud collision 

scenar io ( H a s e g a w a et al . 1994) . 
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