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A b s t r a c t . 

W e r e p o r t t h e co lumn dens i ty d i s t r i bu t i on t o t h e Ga lac t i c C e n t e r re-

g ion us ing t h e X- ray b i n a r y obse rva t ions w i t h t h e X- ray sa te l l i te ASCA, 

a n d d e m o n s t r a t e a new m e t h o d of t h e t o t a l m a s s d e t e r m i n a t i o n nea r t h e 

G a l a c t i c C e n t e r . T h e co lumn densi t ies a re given by a s imple form as a 

func t ion of t h e a n g u l a r d i s t ance from t h e Ga lac t i c P l a n e . A s s u m i n g a disk-

like m a s s d i s t r i b u t i o n of 500 p c r ad iu s , we e s t i m a t e t h e t o t a l m a s s t o b e 

- 6 x 1 0 7 M ® . 

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

M a n y efforts for m e a s u r i n g t h e in te rs te l le r gas d i s t r i bu t ion in t h e Ga lac t i c 

C e n t e r region h a v e been d o n e w i th t h e r ad io , infrared a n d g a m m a - r a y ob-

se rva t ions . T h e e s t i m a t e d va lues , however , show a la rge s c a t t e r from 1 0 7 t o 

1 0 8 of solar m a s s . Therefore new a n d i n d e p e n d e n t m e t h o d s wou ld b e very 

i m p o r t a n t . 

W e p r o p o s e he re a new m e t h o d t o d e t e r m i n e t h e mass d i s t r i bu t i on us ing 

X - r a y a b s o r p t i o n s . So far , m a n y X- r ay sources , mos t are t r a n s i e n t X- ray 

b ina r i e s , h a v e b e e n observed from t h e d i rec t ion of t h e Ga lac t i c C e n t e r . 

If t h e s e X- r ay sources a r e d i s t r i b u t e d isotropical ly a r o u n d t h e G a l a c t i c 

C e n t e r , t h e c o l u m n densi t ies t o these sources would give m u c h in fo rma t ion 

on t h e d i s t r i b u t i o n of t h e ga lac t ic cen te r gas . T h i s m e a n s p o t e n t i a l i t y t o 

d e t e r m i n e t h e t o t a l m a s s a n d m a s s d i s t r i bu t ion us ing t h e s p e c t r a of t h e 

X - r a y sources . T h i s p a p e r d e m o n s t r a t e s th i s capab i l i ty w i th t h e ASCA 

sa te l l i t e . Here we a s s u m e t h e d i s t ance t o t h e Ga lac t i c C e n t e r t o b e 8.5 k p c . 

443 

Y. Soße (ed.), The Central Regions of the Galaxy and Galaxies, 443-444. 
© 1998 IAU. Printed in the Netherlands. 

https://doi.org/10.1017/S0074180900085521 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900085521


444 MASAAKI SAKANO E T AL. 

Ν«-Μ rotation ΓΜΟΓ ttw Gotactic Center 

2. R e s u l t s 

A S C / l h a s d e t e c t e d 8 b r igh t X-

r a y s t a r s in t h e reg ion , | / / / | < 1°: 

A 1 7 4 2 - 2 8 9 ( M a e d a et al., 1996) , 

1 E 1 7 4 3 . 1 - 2 8 4 3 , 1 E 1 7 4 0 . 7 - 2 9 4 2 

( S a k a n o et α/., 1997), G R S 

1 7 4 1 . 9 - 2 8 5 3 , A 1 7 4 2 - 2 9 4 , G R O 

J 1 7 4 4 - 2 8 ( D o t a n i et α/., 1996), SLX 

1 7 3 7 - 2 8 2 , S L X 1 7 3 5 - 2 6 9 (Dav id et 

α/., 1997) . W e h a v e sys t ema t i ca l ly 

a n a l y z e d the i r X- ray s p e c t r a a n d 

d e t e r m i n e d r a t h e r a c c u r a t e co lumn 

dens i t i es for t h e first t i m e . 

T o g e t h e r w i t h t h e p rev ious resu l t s , we plot t h e co lumn dens i t ies on 

F ig . 1 aga ins t t h e a n g u l a r d i s t ance from t h e Ga lac t i c P l a n e ( |6 ' | = |6 + 

0 .0460° I ) . W e see r a t h e r s m o o t h profile in F ig . 1, which sugges ts t h a t t h e 

a b s o r b i n g gas is i so t ropica l ly d i s t r i b u t e d , a n d m o s t of t h e selected X - r a y 

sources a r e closely d i s t r i b u t e d a r o u n d t h e Ga lac t i c C e n t e r . 

W e therefore fit t h e profile on F ig . 1 t o a Ga lac t i c C e n t e r disk m o d e l of 

~ 500pc r a d i u s w i t h t h e dens i ty d e p e n d i n g only on t h e d i s t ance from t h e 

G a l a c t i c P l a n e ( |6 ' | = |6 + 0 .0460° | ) . T h e foreground a b s o r p t i o n is a s s u m e d 

d u e t o a disk of 100 p c th ickness w i th c o n s t a n t dens i ty of lH/cm3. As a 

r e su l t , we e s t i m a t e d t h e t o t a l mass of th i s region t o b e 6 χ 1 O 7 M 0 . 

M (<*.) 

Figure 1. The column densities of X-ray 
stars as a function of the angular distance 
from the Galactic Plane. 

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

Since X- r ay a b s o r p t i o n is ma in ly due t o t h e oxygen a t o m s , ou r new m e t h o d 

of e s t i m a t i o n of m a s s d i s t r i bu t i on is qu i t e i n d e p e n d e n t of o t h e r s . O u r est i-

m a t e d t o t a l m a s s n e a r t h e Ga lac t i c Cen te r is cons is ten t w i t h t h e va lue of 

< 6 Χ 1 0 7 Μ Θ de r ived f rom 7 - r a y s (Bl i tz et α/., 1985) a n d infrared ( C o x & 

Laure i j s , 1989) , b u t is i ncons i s t en t w i th t h a t der ived from t h e C O observa-

t ions ( > 1 0 8 Μ Θ ; B a n i a 1986) . Recen t ly O k a et al. (1997) p roposed t h e r a d i o 

resu l t s t o b e ( 2 - 6 ) χ 1 0 7 Μ Θ , a s s u m i n g pressure b o u n d e d clouds i n s t e a d of 

se l f -grav i ta t iona l ly b o u n d e d c louds . T h i s va lue is cons is ten t w i th ou r resu l t . 

T h u s we a r e confident t h a t t h e new m e t h o d is po ten t i a l l y re l iable . 
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