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I n t r o d u c t i o n 
One m a i n c h a r a c t e r i s t i c o f t h e i o n i z e d a n d n e u t r a l c o m p o n e n t o f t h e i n 
t e r s t e l l a r medium i n g a l a x i e s i s t h e a p p e a r a n c e o f s h e l l s a n d b u b b l e s i n 
a l l s i z e s up t o 1 k p c d i a m e t e r (Hodge ,1974; H e i l e s , 1979). B e t w e e n d i f f e 
r e n t g a l a x y t y p e s d i f f e r e n c e s i n s i z e a n d r a d i a l d i s t r i b u t i o n o f t h e s e 
b u b b l e s a r e o b s e r v e d a s a f u n c t i o n o f g a l a x y t y p e . T h e s t o c h a s t i c s e l f -
p r o p a g a t i n g s t a r f o r m a t i o n m o d e l i s a b l e t o s i m u l a t e s u c h d i s t r i b u t i o n s 
o n a g l o b a l g a l a c t i c s c a l e . 

T h e M o d e l 
T h e m o d e l i n c l u d e s t h e d i s t r i b u t i o n o f t h e s t a r s a s w e l l a s a t w o c o m p o 
n e n t g a s ( F e i t z i n g e r , G l a s s g o l d , G e r o l a , S e i d e n , 1981; S e i d e n , S c h u l m a n , 
F e i t z i n g e r , 1982). We t r a c k o f b o t h a c t i v e a n d i n a c t i v e g a s f o r e a c h c e l l 
i n t h e m o d e l . A c t i v e m e a n s t h a t t h e g a s i s r e a d y f o r s t a r f o r m a t i o n ( i . e . 
c o o l ) . I n a c t i v e g a s i s n o t r e a d y f o r s t a r f o r m a t i o n b e c a u s e i t h a s b e e n 
h e a t e d o r t h r o w n o u t o f t h e p l a n e o f t h e d i s k b y p r e v i o u s s t a r f o r m a t i o n 
e v e n t s . C r e a t i o n o f a s t a r c l u s t e r ( a s s o c i a t i o n ) m o d i f i e s a c e l l b y c o n 
v e r t i n g t h e a c t i v e i n t o i n a c t i v e g a s b y a c t i o n o f i o n i z a t i o n f r o n t s , 
s t e l l a r w i n d s a n d s u p e r n o v a e x p l o s i o n s . T h e i n a c t i v e g a s i s a l l o w e d t o 
r e t u r n t o t h e a c t i v e s t a t e w i t h a g i v e n t i m e c o n s t a n t . T h e b u b b l e s a r e 
c r e a t e d a n d m a i n t a i n e d b y t h i s s t a r - f o r m i n g p r o c e s s . 

I n F i g . 1 t h e s t a r a n d g a s d i s t r i b u t i o n s a r e shown f o r a t y p i c a l t i m e 
s t e p . T h e c o l d g a s d i s k ( b l a c k ) s h o w s m a n y v a r i o u s s i z e d b u b b l e s ( w h i t e ) . 
F o r a w h o l e s e q u e n c e o f m o d e l s we h a v e d e t e r m i n e d ( m a x i m u m r o t a t i o n v e l o 
c i t y i s t a k e n a s a c r u d e m e a s u r e o f t h e g a l a x y t y p e ) t h e s i z e s a n d r a d i a l 
d i s t r i b u t i o n s o f b u b b l e s . T h e d e c r e a s i n g s h e a r ( l o w e r d i f f e r e n t i a l r o t a 
t i o n ) a n d t h e d e c r e a s e o f t h e g a s d e n s i t y a s f u n c t i o n o f t h e g a l a x y r a 
d i u s c a u s e s a n i n c r e a s e o f t h e d i a m e t e r s o f t h e b u b b l e s a s f u n c t i o n o f 
t h e d i s t a n c e s f r o m t h e c e n t e r o f t h e g a l a x i e s . T h i s d e p e n d s o n t h e b u b b l e 
e v o l u t i o n t i m e s c a l e a n d t h e s h e a r t i m e s c a l e . 

C o m p a r i s o n w i t h O b s e r v a t i o n s 
I n F i g . 2 we c o m p a r e t h e r e s u l t s o f o u r m o d e l s i m u l a t i o n s w i t h t h e b u b b l e 
r a d i u s v e r s u s d i s t a n c e d i s t r i b u t i o n f o r t h e M i l k y W a y . T h e g e n e r a l t r e n d 
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F i g . 1 T h e s t a r a n d g a s d i s k a t a t y p i c a l t i m e s t e p ( M i l k y Way s i m u l a t i o n ) 
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Fig. 2 Bubble radius versus distance for the Milky Way; data after Heiles 
(1979), adopted from Bruhweiler et al. (1980). The line represents 
our model simulation. 

of increasing radius of the bubbles is very well reproduced by our mo
dels. The same accordance between observations and model simulations is 
obtained for the size distribution of the bubbles. The results of* Bruh
weiler et al. also agree well with our simulations. 
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