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A b s t r a c t . The inner Galaxy light distribution recovered non-parametrically from 

the COBE/DIRBE surface brightness data shows an elongated bulge set in a 

highly üon-axisymmetric disk. Gas flows computed in the potential of the COBE 

bar/bulge and disk have been compared with HI and CO line observations. For 

the best values of the NIR mass-to-light ratio and pattern speed a good match to 

the tangent point locations of the inner Galactic spiral arms is obtained. 

1 . I n t r o d u c t i o n - T h e G a l a c t i c B a r P r o j e c t 

T h e r e is s u b s t a n t i a l , a n d still g rowing , ev idence for a b a r in t h e i nne r 

G a l a x y ( rev iewed , e.g., in G e r h a r d 1996). Th i s inc ludes t h e N I R l ight dis-

t r i b u t i o n , var ious source c o u n t s , t h e a t o m i c a n d molecu la r gas m o r p h o l o g y 

a n d k i n e m a t i c s , a n d ( p r o b a b l y ) t h e la rge op t i ca l d e p t h t o micro lens ing . 

A p ro jec t is u n d e r way t o cons t ruc t a q u a n t i t a t i v e m o d e l w i th in which 

t h e var ious obse rva t iona l facts can be coheren t ly exp la ined . T h i s is ba sed 

on a n o n - p a r a m e t r i c depro jec t ion of t h e d e r e d d e n e d N I R surface b r igh t -

ness d i s t r i b u t i o n from C O B E / D I R B E , a s suming t r i ax ia l s y m m e t r y (Bin-

ney, G e r h a r d & Spergel 1997) . D e p e n d i n g essent ia l ly on t h e b a r angle only, 

one t h u s o b t a i n s t h e t h r e e - d i m e n s i o n a l L - b a n d luminos i ty d i s t r i bu t ion of 

t h e b a r a n d disk . R e m a i n i n g u n c e r t a i n t i e s due t o u n k n o w n de ta i l s of t h e 

i n - p l a n e dus t d i s t r i bu t i on a n d due t o t h e a l g o r i t h m ' s inabi l i ty t o re l iably 

d e p r o j e c t sp i ra l a r m s ma in ly affect t h e der ived inne r disk m o d e l . 

A s s u m i n g c o n s t a n t M/LL, mode ls for t h e mass d i s t r i bu t i on a n d grav-

i t a t i o n a l p o t e n t i a l of t h e i nne r G a l a x y have been c o n s t r u c t e d , a n d q u a s i -

equ i l i b r ium gas flow m o d e l s have been c o m p u t e d . C o m p a r i n g w i t h t h e 

obse rved t e r m i n a l velocit ies fixes t h e value of M / Z ^ . T h e n also t h e mi -

cro lens ing op t i ca l d e p t h t o B a a d e ' s w indow is d e t e r m i n e d (B i s san tz et a l . 

1997) . 

In th i s t a lk , it is no t poss ible t o discuss all a spec t s of th i s p ro j ec t . 

On ly s o m e resu l t s f rom t h e gas flow a n d spi ra l a r m mode ls of E n g l m a i e r 

& G e r h a r d (1997) will desc r ibed . For a m o r e ex tens ive discussion see t h e 
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Figure 1. Gas flow in the inner Galaxy. The SPH particle distribution is plotted to trace 
the spiral arm shocks. The solid lines from the position of the Sun denote tangent point 
directions of Galactic spiral arms, located approximately at / ~ 48°, / ~ 30°, / ~ —21° 
(the '3kpc arm'), / ~ -31° , / ~ -52° . References in Englmaier & Gerhard (1997). Stars 
denote the positions of HII regions from Georgelin h Georgelin (1976). 

specia l sessions on t h e Ga lac t i c b a r a n d disk in Jo in t Discuss ion 15 d u r i n g 

t h i s G e n e r a l Assembly . 

2 . G a s flow a n d G a l a c t i c s p i r a l a r m s 

T h e figure shows our cu r r en t bes t gas flow mode l for t h e cen t ra l 7kpc of t h e 

G a l a x y . T h i s was c o m p u t e d us ing an effective 20000 S P H par t ic les in t w o 

d i m e n s i o n s , a n d a s s u m i n g po in t s y m m e t r y w i th respec t t o t h e Ga lac t i c 

cen t e r . A t th i s reso lu t ion t h e t r a n s i t i o n be tween x\ a n d # 2 o rb i t flow is 

ba r e ly resolved, b u t t h e sp i ra l a r m shocks are clearly visible. T h e i r t a n g e n t 

d i rec t ions agree a p p r o x i m a t e l y w i t h t h e observed spira l a r m t a n g e n t s . T h e 

3 k p c a r m is one of t h e a r m s e m a n a t i n g from t h e n e a r b y e n d of t h e b a r . 

T h i s m o d e l inc ludes a d a r k c o m p o n e n t w i th a s y m p o t o t i c c i rcular veloci ty 

vc = 2 0 0 k m s " 1 ; t h e ga l ac tocen t r i c solar r ad iu s is Ä @ = 8 k p c , a n d t h e b a r 

ang le a n d c o r o t a t i o n r a d i u s a r e 0ba r = 20° a n d i ? C o r o t = 3 .4kpc. 
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