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A B S T R A C T . A r e g i o n w i t h s t r o n g r a d i o p o l a r i z a t i o n in t h e SW o f M31 was 
o b s e r v e d in t h e 1 2 C O ( 1 - 0 ) l i n e . T h e r e s u l t s a r e compared w i t h t h e r a d i o 
con t inuum, HI and Ha. T h e CO emiss ion a p p e a r s t o be c o r r e l a t e d w i t h t h e 
t o t a l r a d i o emis s ion , bu t a n t i c o r r e l a t e d w i t h t h e p o l a r i z e d i n t e n s i t y . 

O b s e r v a t i o n s 

In o r d e r t o i n v e s t i g a t e t h e p o s s i b l e e f f e c t o f m o l e c u l a r c louds on t h e 
s t r u c t u r e and s t r e n g t h o f t h e m a g n e t i c f i e l d as t r a c e d b y t h e p o l a r i z e d 
r a d i o con t inuum emis s ion a s t r o n g l y p o l a r i z e d r e g i o n in t h e SW o f M31 

w a s o b s e r v e d in t h e 1 2 C O ( 1 - 0 ) l i n e 
w i t h t h e I R A M 3 0 - m d ish on P i c o 
V e l e t a ( n e a r Granada , S p a i n ) . H i g h -
r e s o l u t i o n HI maps (Br inks and Shane , 
1984) and an Η α - C C D p i c t u r e o b t a i n e d 
w i t h t h e 1.2-m t e l e s c o p e on Ca la r A l t o 
O b s e r v a t o r y ( N e i n i n g e r and Beck , p r i v . 
comm.) o f t h i s r e g i o n a r e a l so a v a i l -
a b l e . In CO 85 p o s i t i o n s w e r e o b s e r v e d 
a l o n g 3 l i n e s ( F i g u r e 1 ) , one a l o n g t h e 
sp i r a l arm ( I , 35 p o i n t s ) and t w o p e r -
p e n d i c u l a r t o i t ( I I a and b, e ach 25 
p o i n t s ) . T h e p o i n t s w e r e s p a c e d a t 11" 
w h i c h is a b o u t h a l f t h e HPBW o f 23" a t 
X2.6 mm. 

A s can be s e e n in F i g u r e 1 t h e 
l i n e s o f p o s i t i o n s w e r e chosen ac ros s 
a r e a s o f s t r o n g l y v a r y i n g p o l a r i z a t i o n 
p r o p e r t i e s a t X20 cm ( L o i s e a u e t a l . , 
1 9 8 7 ) . T h e y a l s o c ross t h e OB a s s o c i a -
t i o n A 6 6 ( v a n den Bergh , 1 9 6 4 ) . N e a r 
t h e c r o s s i n g p o i n t o f I and l i b an Ha 
r ing i s s i t u a t e d a s s o c i a t e d w i t h t h e HI 
h o l e no . 42 ( B r i n k s and Bajaja, 1 9 8 6 ) . 
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F i g . 1. Con tour map o f t o t a l 

r a d i o con t inuum emis s ion a t 

X20 cm and o b s e r v e d E - v e c t o r s 

o f l e n g t h s p r o p o r t i o n a l t o p o -

l a r i z e d i n t e n s i t y (HPBW = 7 5 " ) . 

T h e l i n e s o f p o i n t s o b s e r v e d in 

CO a r e supe r imposed . 
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In F i g u r e 2 t h e i n t e g r a t e d CO emis s ion is shown , smoo thed a l o n g t h e 
l i n e s t o t h e HPBW o f 75" o f t h e r a d i o con t inuum da t a . Compar i son o f t h e 
v a r i o u s da t a y i e l d s t h e f o l l o w i n g c o n c l u s i o n s : 1) T h e c o i n c i d e n c e o f 
max ima in T P and CO i n d i c a t e s t h a t t h e number o f r e l a t i v i s t i c e l e c t r o n s 
a n d / o r t h e s t r e n g t h o f t h e m a g n e t i c f i e l d p e r p e n d i c u l a r t o t h e l i n e o f 

s i g h t a re e n h a n c e d in t h e m o l e c u l a r 
c louds o b s e r v e d h e r e . A l t h o u g h a g l o b a l 
c o r r e l a t i o n b e t w e e n r a d i o s u r f a c e 
b r i g h t n e s s and i n t e g r a t e d CO emis s ion 
has b e e n r e p o r t e d fo r some n e a r b y 
g a l a x i e s ( I s r a e l and R o w a n - R o b i n s o n , 
1984) a c o r r e l a t i o n on t h e s c a l e o f a 
f e w kpc is n o t e d h e r e fo r t h e f i r s t 
t ime . 2) T h e a n t i c o r r e l a t i o n b e t w e e n PI 
and CO s h o w s t h a t d e p o l a r i z a t i o n e f -
f e c t s a re e n h a n c e d in m o l e c u l a r c louds , 
p o s s i b l y b e c a u s e o f e n h a n c e d t u r b u -
l e n c e caus ing i r r e g u l a r i t i e s in t h e 
d i s t r i b u t i o n o f i o n i z e d g a s a n d / o r in 
t h e m a g n e t i c f i e l d s t r u c t u r e . T h e 
s t r o n g g r a d i e n t s in P A n e a r minima in 
PI a l so i n d i c a t e v a r i a t i o n s in i o n i z e d 
g a s c o n t e n t a n d / o r m a g n e t i c f i e l d 
s t r u c t u r e in t h e m o l e c u l a r c louds ( s e e 
Berkhu i j sen and Beck , t h i s v o l u m e ) . 

T h e v e l o c i t y o f t h e CO ( u n s m o o t h e d 
da ta , n o t s h o w n ) i s v e r y w e l l c o r -
r e l a t e d w i t h t h a t o f one o f t h e HI 
componen t s , bu t t h e p e a k i n t e n s i t i e s 
a r e g e n e r a l l y n o t a t t h e same p o s i t i o n . 

CO i s p r e s e n t a round and w i t h i n 
t h e Ha r ing , bu t n o t s y s t e m a t i c a l l y d i s -
t r i b u t e d . A t a r e s o l u t i o n o f 75" t h e Ha 
r i n g has no n o t i c e a b l e e f f e c t on P A or 
P I . 
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F i g . 2 . Compar i son o f t h e 
i n t e g r a t e d i n t e n s i t y o f CO 
(HPBW = 7 5 " ) w i t h t o t a l p o w e r 
( T P ) , p o l a r i z a t i o n i n t e n s i t y ( P I ) 
and p o l a r i z a t i o n a n g l e ( P A ) a t 
λ 2 0 cm. 
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