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A B S T R A C T . T h e p o l a r i z e d r a d i o con t inuum emis s ion o f M51 i s found t o be 
s t r o n g e s t o u t s i d e t h e o p t i c a l sp i r a l arms. T h e r o t a t i o n measu re v a r i e s 
d o u b l e - s i n u s o i d a l l y w i t h a z i m u t h a l a n g l e wh ich f o r t h e f i r s t t i m e c l e a r l y 
s h o w s a d o m i n a t i n g bisymmetric spiral (BSS) s t r u c t u r e o f t h e l a r g e - s c a l e 
m a g n e t i c f i e l d in M 5 1 . T h e p i t c h a n g l e o f t h e m a g n e t i c s p i r a l i s s imi l a r 
to t h a t o f t h e o p t i c a l s p i r a l arms. T h e l o w e s t ( a x i s y m m e t r i c ) dynamo 
mode i s p o s s i b l y supp re s sed b y i n t e r a c t i o n w i t h t h e compan ion g a l a x y . 

O b s e r v a t i o n s and R e s u l t s 

We o b s e r v e d t h e sp i r a l g a l a x y M51 fo r 12 hours a t X18.0 cm (1 .66 GHz) 
and X20.5 cm (1 .46 GHz) s i m u l t a n e o u s l y ( b a n d w i d t h 50 MHz e a c h ) , us ing 
t h e V L A in i t s D - c o n f i g u r a t i o n . T h e h a l f - p o w e r w i d t h o f t h e s y n t h e s i z e d 
beam is 43" , c o r r e s p o n d i n g t o 2.0 χ 2.3 kpc in t h e g a l a x y ' s p l a n e a t a 

d i s t a n c e o f 9.7 Mpc. T h e s e n s i -
t i v i t y i s 30 u j y pe r beam a rea . 

T h e max ima o f t h e p o l a r i -
z e d emis s ion a t X20.5 ( F i g . 1) 
and X I 8 . 0 cm a re n o t l o c a t e d 
on t h e o p t i c a l s p i r a l arms 
( e x c e p t f o r some w e a k emis s ion 
from t h e o u t e r s o u t h e r n sp i r a l 
a r m ) . T h e max ima l i e outside 
t h e main s p i r a l arm in t h e NE 
and t h e NW q u a d r a n t s , and in 
t h e interarm r e g i o n s in t h e SW 
and t h e SE q u a d r a n t s . Hence 
t h e s t r o n g d e n s i t y w a v e s w h i c h 
a r e supposed t o be p r e s e n t in 
M51 a r e u n a b l e t o a l i g n t h e 
i n t e r s t e l l a r m a g n e t i c f i e l d . T h e 
e n h a n c e d s t a r f o r m a t i o n in t h e 
s p i r a l arms cou ld i nduce 
e n h a n c e d t u r b u l e n c e t o t h e 
m a g n e t i c f i e l d . 
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T h e v a r i a t i o n o f r o t a t i o n measures (RM) w i t h a z i m u t h a l a n g l e θ in 
t h e p l a n e o f t h e g a l a x y ( i n c l i n a t i o n 3 1 ° , P A = - 1 0 ° ) i s an i n d i c a t o r o f 
t h e l a r g e - s c a l e m a g n e t i c f i e l d s t r u c t u r e . In M51 RM c l e a r l y v a r i e s d o u b l e -
s i n u s o i d a l l y in t h e g a l a c t o c e n t r i c i n t e r v a l s 0 - 5 kpc and 5 - 1 0 kpc ( F i g . 2 ) . 
T h e smal l v a l u e s o f RM conf i rm t h a t F a r a d a y r o t a t i o n is l ow a t X6.3 cm, 
as had b e e n assumed b y Beck e t a l . ( 1 9 8 7 ) t o e s t a b l i s h t h e sp i r a l s t r u c -
t u r e o f t h e l a r g e - s c a l e m a g n e t i c f i e l d . T h e d i s c r e p a n c y b e t w e e n t h e r a d i o 
and t h e o p t i c a l p o l a r i z a t i o n d a t a b y S c a r r o t t e t a l . ( 1 9 8 7 ) in t h e s o u t h -
w e s t q u a d r a n t i s a l so con f i rmed b y t h e new r a d i o maps . 

T h e RM a m p l i t u d e s l i g h t l y d e c r e a s e s from 17 r a d / m 2 in t h e i nne r r i n g 
t o 12 r a d / m 2 in t h e o u t e r r i ng , w h i l e t h e a m p l i t u d e s in o t h e r g a l a x i e s 
l i k e IC 342 and NGC 6946 i n c r e a s e w i t h r ad ius . B e y o n d 10 kpc no s y s t e m -
a t i c v a r i a t i o n is d e t e c t a b l e . T h e amp l i t udes o f t h e RM c u r v e s o f a round 
15 r a d / m 2 a r e s im i l a r t o t h o s e found in o t h e r s p i r a l g a l a x i e s such as 
IC 342 and M81 ( s e e M.Krause , t h i s v o l u m e ) . T h e p h a s e s o f t h e RM c u r v e s 
a r e c o n s i s t e n t w i t h t h e a s sumpt ion t h a t t h e p i t c h a n g l e o f t h e m a g n e t i c 
f i e l d l i n e s f o l l o w s t h a t o f t h e o p t i c a l s p i r a l arms. 

M51 i s ( b e s i d e M81) t h e s e c o n d ca se o f a c l e a r bisymmetric spiral 
(BSS) f i e l d s t r u c t u r e , b o t h g a l a x i e s h a v i n g a compan ion g a l a x y . A x i s y m -
m e t r i c s t r u c t u r e s h a v e b e e n d e t e c t e d in M31 and IC 342 . T h e h i g h r o t a -
t i o n v e l o c i t y , t h e s t r o n g d i f f e r e n t i a l r o t a t i o n and t h e h i g h s t a r f o r m a t i o n 
r a t e o f M51 a r e f a v o u r a b l e c o n d i t i o n s fo r t h e a c t i o n o f a s t r o n g d y n a m o . 
T h e a s y m m e t r i c g r a v i t a t i o n a l d i s t u r b a n c e b y i t s compan ion NGC 5195 p o s -
s i b l y supp re s se s t h e l o w e s t ( a x i s y m m e t r i c ) d y n a m o mode and m a y h e l p t o 
e x c i t e t h e h i g h e r ( b i s y m m e t r i c ) mode . 
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