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We r e p o r t h e r e some p r e l i m i n a r y r e s u l t s o f 3 - D numer i ca l s i m u l a t i o n s o f 

an α - ω dynamo in g a l a x i e s w i t h d i f f e r e n t i a l r o t a t i o n , s m a l l - s c a l e 

t u r b u l e n c e , and a shock w a v e i nduced b y a s t e l l a r d e n s i t y w a v e . We 

o b t a i n t h e m a g n e t i c f i e l d from t h e s t a n d a r d d y n a m o e q u a t i o n , bu t i n c l u d e 

t h e s p i r a l shock v e l o c i t y f i e l d f rom a h y d r o d y n a m i c s i m u l a t i o n o f t h e g a s 

f l o w in a g r a v i t a t i o n a l f i e l d w i t h a sp i r a l p e r t u r b a t i o n ( Johns and N e l s o n , 

1 9 8 6 ) . 

T h e mos t i n t e r e s t i n g p o i n t t o e m e r g e so f a r from t h e s e c a l c u l a t i o n s 

i s t ha t , i r r e s p e c t i v e o f t h e m a g n e t i c c o n f i g u r a t i o n imposed b y t h e 

d y n a m o , t h e p r e s e n c e o f t h e sp i r a l shock w a v e moulds t h e Β f i e l d i n t o a 

s p i r a l f i e l d w h i c h is c o n g r u e n t w i t h t h e d e n s i t y s p i r a l s . T h a t is t o s a y 

t h e Β f i e l d l i n e s bo th l i e a l o n g t h e d e n s i t y s p i r a l s , and t h e m a g n i t u d e o f 

Β i s g r e a t e s t a l o n g t h e g a s r i d g e . T o i l l u s t r a t e t h i s w e show t h e r e s u l t s 

o f t w o runs w i t h and w i t h o u t t h e shock in t h e v e l o c i t y f i e l d ( F i g u r e s 1 

and 2, r e s p e c t i v e l y ) . T h e s e t w o mode l s h a v e e x a c t l y t h e same r o t a t i o n 

c u r v e and dynamo p a r a m e t e r s , bu t in t h e ca se w i t h o u t t h e shock t h e r e i s 

no o b v i o u s sp i r a l s t r u c t u r e in t h e g e n e r a t e d f i e l d , w h i l e w i t h t h e shock 

t h e s p i r a l i t y i s q u i t e d i s t i n c t . 
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