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The model o f s e 1 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 u s e s l o c a l 
p r o c e s s e s ( 2 0 0 pc c e l l s i z e ) in t h e i n t e r s t e l l a r medium t o 
s i m u l a t e t h e l a r g e s c a l e c o o p e r a t i v e b e h a v i o u r of s p i r a l 
s t r u c t u r e in g a l a x i e s . The dynamic of the model g a l a x i e s i s 
t aken i n t o account v i a the mass d i s t r i b u t i o n and t h e 
r e s u l t i n g r o t a t i o n c u r v e ; f l a t r o t a t i o n c u r v e s a r e u s e d . The 
i n t e r s t e l l a r medium i s t r e a t e d as a m u l t i p h a s e medium w i t h 
a p p r o p r i a t e c o o l i n g t i m e s and d e n s i t y h i s t o r y . The phases 
a r e : m o l e c u l a r g a s , c o o l HI g a s , warm i n t e r c l o u d and HII gas 
and h o t c o r o n a l f o u n t a i n g a s . A d e t a i l e d gas r e s h u f f e l i n g 
between the s t a r forming c e l l s in the p l a n e and o u t s i d e t h e 
g a l a c t i c p l a n e c o n t r o l s t h e c e l l c o n t e n t . Two p r o c e s s e s 
working s t o c h a s t i c a l l y a r e i n c o o p e r a t e d : the b u i l d i n g and 
the d e c a y of m o l e c u l a r c l o u d s and the s t a r forming e v e n t s in 
the m o l e c u l a r c l o u d s . 

I s o t r o p i c and a n i s o t r o p i c p e r c o l a t i o n 

The p e r c o l a t i n g p r o c e s s e s a r e working i s o t r o p i c a l l y . A l l 
n e i g h b o u r i n g c e l l s around each s t a r forming s i t e have an 
equal p r o b a b i l i t y o f b e i n g s t i m u l a t e d by Shockwaves t o form 
new s t a r s o r m o l e c u l a r c l o u d s a t t h e next t ime s t e p . The 
model p r e s e n t e d now u s e s a n i s o t r o p i c p r o p a g a t i n g s t a r 
f o r m a t i o n caused by the a n i s o t r o p i c m a g n e t i c f i e l d p r e s s u r e 
in the i n t e r s t e l l a r medium. The magne t i c f i e l d s a r e u s u a l l y 
o r i e n t a t e d in an a z i m u t h a l d i r e c t i o n p a r a l l e l t o s p i r a l arms 
o r r i n g l i k e . Such an o r i e n t a t i o n s h o u l d e f f e c t c l o u d and 
a l s o Shockwave m o t i o n , because t h e gas and the wave t e n d s t o 
move p a r a l l e l t o the f i e l d . T h i s i m p l i e s t h a t p r o p a g a t i n g 
s t a r f o r m a t i o n i s more l i k e l y t o o c c u r in a d i r e c t i o n 
p a r a l l e l t o the f i e l d than p e r p e n d i c u l a r t o i t . 
S i n c e m o l e c u l a r c l o u d s a r e preformed in s h o r t f i l a m e n t s and 
assuming t h a t the m o l e c u l a r c l o u d s a r e c a r r y i n g the magnet i c 
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f i e l d l i n e s , t h e r e i s t a n a t u r a l e x p l a n a t i o n f o r such 
assumpt i o n s . 

Two anisotropic p e r c o l a t i o n mode l s a r e run. Gas reshuffeling 
and Shockwaves a r e working m a i n l y in the c e l l s of the same 
g a l a c t i c r a d i u s ; r i n g l i k e c o n f i g u r a t i o n s . Or the a n i s o t r o p i c 
p e r c o l a t i o n f o l l o w s a s p i r a l a r m p a t t e r n . In F i g . 1 we 
p r e s e n t a model c a l c u l a t i o n f o r a r i n g l i k e magnet i c f i e l d , 
in F i g . 2 the r e s u l t f o r a s p i r a l magne t i c f i e l d i s g i v e n . 
M a g n e t i c f i e l d s seem t o enhance the m o r p h o l o g i c a l appearance 
of s p i r a l s t r u c t u r e . The s p i r a l p a t t e r n i s b e t t e r d e f i n e d . 
The s p i r a l arm f i l a m e n t s t end t o be l o n g e r and a g r e a t e r 
coherence a p p e a r s . 
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