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1 . D a t a a n d A n a l y s i s 

Data : W e used t h e Ga lac t i c cen te r region survey d a t a in CS «7=1-0 w i t h 

t h e N o b e y a m a 45-m te lescope ( T s u b o i , H a n d a , a n d U k i t a 1997) . 

Cloud Definition : W e identif ied molecu la r c lumps in t h e pos i t ive longi-

t u d e region of a b o u t ~ l d e g 2 ( + 0 ° 1 0 ' < / < + 1°42' a n d - 2 5 ' < 6 < + 2 5 ' ) 

w i t h i n all su rvey reg ion . 

W e h a v e a d o p t e d following c r i te r ia : A local p e a k t h a t was h igher t h a n 5σ 

level in each canne l m a p ( T h e channe l w i d t h is 5 k m / s . ) is a c l u m p candi -

d a t e . Fo r each c a n d i d a t e , we m a d e four pos i t ion-veloc i ty m a p s ( 0 = 0 ° , 45° , 

9 0 ° , 135°) , pas s ing t h r o u g h t h e p e a k pos i t ion . W e checked w h e t h e r a c l u m p 

c a n d i d a t e is s e p a r a t e d from o the r s on each of four P - V m a p . 

T h e L T E m a s s was e s t i m a t e d by a s suming t h e local t h e r m a l equ i l i b r ium 

( L T E ) a n d t h a t t h e CS emiss ion is opt ica l ly t h i n , t h a t t h e f rac t ional a b u n -

d a n c e of CS is X(cs ) = 1 0 ~ 8 , a n d t h a t t h e exc i t a t ion t e m p e r a t u r e is Tex=5QK 

2 . R e s u l t s 

W e identif ied 60 molecu la r c lumps in th is region. T h e identif ied molecu la r 

c l u m p s w a s w i th m a s s r a n g e b e t w e e n 1 0 3 a n d ΙΟ 5 Μ Θ . 

Line width-Size relation 
O n t h e re la t ion b e t w e e n t h e veloci ty l ine w i d t h a n d t h e r ad ius of t h e c louds , 

t h e veloci ty l ine w i d t h s of t h e Ga lac t i c cen te r c louds a re a b o u t five t imes 

l a rge r t h a n those of t h e Ga lac t i c disk c louds (F igure 1 (a ) ) . A n d on t h e 

re la t ion b e t w e e n t h e veloci ty l ine w i d t h a n d t h e m a s s of t h e c louds , t h e 

l ine w i d t h s of t h e Ga lac t i c cen te r c louds a re significant la rger t h a n those 

of t h e Ga lac t i c disk c louds , t o o . 
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Figure 1. (a) Velocity line width AV- radius R relation for the Galactic center clouds 
(open circles: this work; open squares: Oka et al.1997), the Galactic disk clouds (filled 
circles: Solomon et al.1987) and the cores in star forming region (open triangle: Orion A 
GMC,Tatematsu et al. 1993). (b) The mass spectrum for Galactic center clumps identified 
from our data 

Virial mass-LTE mass relation 

T h e v i r i a l t h e o r e m m a s s e s of t h e G a l a c t i c c e n t e r c l o u d s a r e a b o u t 

a o r d e r of m a g n i t u d e l a r g e r t h a n t h e L T E m a s s e s . T h e s e i n d i c a t e 

t h a t t h e s e m o l e c u l a r c l o u d s is n o t t h e v i r i a l e q u i l i b r i u m . T h e s e a r e 

c o n s i s t e n t w i t h t h e r e s u l t s for l a r g e r s ize c l o u d s in t h e G a l a c t i c c e n t e r 

f r o m C O J = 2 - 1 ( O k a e t a l . 1 9 9 7 ) . 

If t h e m o l e c u l a r c l o u d s i n t h e G a l a c t i c c e n t e r is in e q u i l i b r i u m , m e c h -

a n i s m s i n o r d e r t o b o u n d t h e m o l e c u l a r c l o u d , e .g . e x t e r n a l p r e s -

s u r e o r m a g n e t i c f ield, a r e p r o b a b l y n e e d e d , e x c e p t for s e l f -g rav i ty . 

F o r e x a m p l e , t h e e x p e c t e d e x t e r n a l p r e s s u r e in t h e G a l a c t i c c e n t e r 

is P e x t / k = 5 . 0 x l 0 7 ( c m " 3 K ) f r o m t h e v i r i a l t h e o r e m e x e r t e d b y a e x -

t e r n a l p r e s s u r e , a n d t h e e x p e c t e d m a g n e t i c field is B = 1 . 5 ( m G a u s s ) 

a s s u m i n g t h e e q u i p a r t i t i o n s . 

Mass Spectrum 

T h e m a s s s p e c t r u m for G a l a c t i c c e n t e r c l u m p iden t i f i ed f r o m o u r d a t a 

is f o l l o w i n g , ( F i g u r e 1 ( b ) ) 

g oc M~1S±Q'\M > 2 χ 1 0 4 Μ Θ ) 

T h i s i n d e x w a s s i m i l a r t o o n e o b t a i n e d in t h e o t h e r r e g i o n s . 
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