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W e p r o p o s e a new p i c t u r e accoun t ing for t h e d o m i n a n t fea tu res in t h e 

obse rved I—V d i s t r i b u t i o n of t h e Milky W a y gas wi th in t h e cen t r a l few k p c s , 

b a s e d on t h e gas flow in t w o self-consistent a n d symmet ry - f r ee b a r r e d dy-

n a m i c a l m o d e l s . T h e s e mode l s a re s n a p s h o t s selected from high reso lu t ion 

3 D JV-body a n d S P H s imula t ions w i th 4 χ 1 0 6 s te l lar a n d d a r k par t i c les a n d 

1.5 Χ 1 0 5 gas pa r t i c l e s , a n d w i th ini t ia l condi t ions a d a p t e d f rom F u x (1997) . 

T h e m a i n resu l t s a r e shown in figure 1. In b o t h m o d e l s , t h e inc l ina t ion an-

gle of t h e b a r r e la t ive t o t h e S u n - G a l a c t i c cen t r e l ine is 25° , t h e c o r o t a t i o n 

r a d i u s close t o 4.4 k p c a n d t h e sound speed of t h e gas 10 k m s " 1 . 

G a s d y n a m i c s in a r o t a t i n g b a r is d r iven b y shocks which a re bel ieved t o 

g e n e r a t e t h e d u s t l a n e s observed in e x t e r n a l b a r r e d galaxies ( A t h a n a s s o u l a 

1992) . Such shocks a re also e x p e c t e d t o exist in t h e G a l a x y a n d t h e com-

pressed gas b e h i n d t h e m should p r o d u c e a typ ica l t r a c e in t h e HI a n d C O 

I — V d i a g r a m s . Acco rd ing t o our mode l s , t h e connec t ing a r m is t h e sig-

n a t u r e of t h e nea r side b r a n c h of t hese d u s t l a n e shocks . T h e shocked gas 

p lunges o n t o t h e nuc lea r d i s c / r i n g a n d is respons ib le for t h e t e r m i n a l ve-

loc i ty p e a k . T h e far s ide b r a n c h of t h e shocks a p p e a r s as an a lmos t ve r t i ca l 

f e a t u r e in t h e m o d e l I—V d i a g r a m , which is indeed visible in t h e C O d a t a 

n e a r I = —4°. Some o t h e r ver t ica l C O fea tu res , like t h e one a t I « 5.5°, 

a r e u n d e r s t o o d as molecu la r c louds crossing t h e shock front a n d therefore 

u n d e r g o i n g a s t r o n g veloci ty g r a d i e n t . 

T h e 1 3 5 - k m / s a r m , long ago suspec ted as t h e far side c o u n t e r p a r t of 

t h e 3-kpc a r m , crosses t h e I — 0 axis a t h igher abso lu t e veloci ty t h a n t h e 

l a t t e r , b e c a u s e t h e ga s , m o v i n g a lmos t para l le l t o t h e a r m , falls closer t o 

t h e nuc l ea r d i s c / r i n g a n d hence reaches larger " forb idden" velocit ies before 

c r a s h i n g i n t o t h e d u s t l a n e shock. Th i s is a typica l e x a m p l e of a s y m m e t r y 
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Figure 1. a) Observed CO i—V diagram (Dame et al. 1995), with some relevant features 
indicated, b-c) Corresponding plot and face-on view for model 1, which provides a fair 
global qualitative agreement with the data, d) Link between the spiral arms and the t—V 
features in this model, e-f) Results for model 2, which reproduces almost perfectly the 
connecting arm. The location of the Sun is indicated by the © symbol. 

missed by gas flow ca lcu la t ions which do no t t a k e i n t o accoun t o d d m o d e s . 

N o t e also h o w well t h e mode l s are able t o r e p r o d u c e t h e molecu la r r ing . 
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