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Measu remen t s a t f i v e r a d i o w a v e l e n g t h s b e t w e e n 2.8 and 21.1 cm 
( B u c z i l o w s k i and Beck, 1987) w i t h t h e E f f e l s b e r g 1 0 0 - m t e l e s c o p e make 
M33 the b e s t s t u d i e d n e a r b y g a l a x y in l i n e a r p o l a r i z a t i o n so fa r . T h e 
p o l a r i z e d emiss ion is c o n c e n t r a t e d t o t h e n o r t h w e s t e r n q u a d r a n t o f t h e 
g a l a x y . A l m o s t no p o l a r i z a t i o n is d e t e c t a b l e a round t h e 35 k n o w n s u p e r -
n o v a r emnan t c a n d i d a t e s . T h e e x p l o s i o n s may h a v e d i s t u r b e d 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 on s c a l e s i z e s sma l l e r t h a n our a n t e n n a beams . 

Compared w i t h o t h e r sp i r a l g a l a x i e s t h e m a g n e t i c f i e l d p r o p e r t i e s fo r 
M33 a re r e m a r k a b l e : u s ing e i t h e r t h e minimum e n e r g y r e q u i r e m e n t or t h e 
i n t e r n a l r o t a t i o n measu re s w e f ind a t o t a l m a g n e t i c f i e l d s t r e n g t h o f 
B t = 4 .5*1.4 MG. T h i s r e p r e s e n t s one of the weakest fields in t h e sample 
o f 8 sp i r a l g a l a x i e s s t u d i e d so fa r ; v a l u e s in t h e r a n g e 9*4 /iG a re 
u s u a l l y found . 

From t h e d e g r e e o f l i n e a r p o l a r i z a t i o n ( 1 1 * 5 % ) o f s y n c h r o t r o n e m i s -
s ion a t 6.3 cm w e o b t a i n a r a t i o b e t w e e n t h e s t r e n g t h o f t h e un i form and 
random m a g n e t i c f i e l d o f B u / B r = 0.4*0.1 o v e r t h e s c a l e o f t h e r e s o l u t i o n 
e l e m e n t o f 510 χ 880 pc. M33 has t h e lowest field uniformity o f 7 sp i r a l 
g a l a x i e s fo r w h i c h c o m p a r a b l e e s t i m a t e s a re a v a i l a b l e . 

We h a v e a v e r a g e d t h e d i s t r i b u t i o n o f unambiguous r o t a t i o n measu re s 
o b t a i n e d from t h e 6.3, 11.1 and 17.4 cm da t a az i rnu tha l ly in t w o r i n g s in 
t h e p l a n e o f M33. D o u b l e - p e r i o d i c a l f i t s r e v e a l a low internal rotation 
measure o f 15*5 r a d / m 2 , l e s s t h a n h a l f t h e v a l u e fo r o t h e r g a l a x i e s . 
F o l l o w i n g T o s a and Fu j imoto ( 1 9 7 8 ) w e c a l c u l a t e d from t h e f i t p a r a m e t e r s 
a b i s y m m e t r i c model p r o j e c t e d o n t o t h e s k y . T h e o r i e n t a t i o n s o f t h e 
m a g n e t i c f i e l d can be d e t e r m i n e d from t h e 6.3 cm da t a a f t e r c o r r e c t i o n 
fo r t h e f o r e g r o u n d F a r a d a y r o t a t i o n . A compar i son o f mode l and o b s e r v a -
t i o n s shows c o i n c i d e n c e s o f t h e e x p e c t e d max ima l f i e l d s t r e n g t h w i t h t h e 
a r e a o f h igh p o l a r i z a t i o n in t h e no r th as w e l l as o f t h e n e u t r a l l i n e s 
w i t h t h e a r e a s o f l ow p o l a r i z a t i o n t o t h e e a s t and w e s t . We c o n c l u d e t h a t 
t h e p o l a r i z a t i o n d a t a i s compatible w i t h a b i s y m m e t r i c m a g n e t i c f i e l d 
a l t h o u g h more s o p h i s t i c a t e d mode l s w o u l d be d e s i r a b l e . 
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