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ABSTRACT. The p r e s e n t s t a t u s o f an o n g o i n g o b s e r v a t i o n a l p rogram t o 

s tudy 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 o f t h e SMC by means o f o p t i c a l 

p o l a r i m e t r y i s p r e s e n t e d . B e i n g t h e SMC more d i s t a n t than t h e LMC, t h e 

o b s e r v e d o p t i c a l p o l a r i z a t i o n wou ld m a i n l y o r i g i n a t e i n t h e d i s t o r t e d 

o u t e r l a y e r s i n t h e f r o n t s i d e o f t h e SMC. H i g h l y s e n s i t i v e d a t a 

o b t a i n e d up t o now show a m a g n e t i c f i e l d a l i g n e d w i t h t h e HI b r i d g e 

c o n n e c t i n g t h e SMC w i t h t h e LMC, r e v e a l i n g one o f t h e f ew d e t e c t e d 

i n t e r g a l a c t i c m a g n e t i c f i e l d s a s s o c i a t e d w i t h i n t e r a c t i n g g a l a x i e s . 

1. INTRODUCTION 

The f i r s t s u r v e y s o f s t a r l i g h t p o l a r i z a t i o n i n t h e d i r e c t i o n o f t h e 

M a g e l l a n i c C louds showed p o l a r i z e d v e c t o r s p a r a l l e l t o t h e l i n e 

c o n n e c t i n g t h e two C l o u d s . L a t e r Schmidt ( 1 9 7 6 ) n o t i c e d t h a t t h e 

G a l a c t i c m a g n e t i c f i e l d has t h e same d i r e c t i o n , and t h a t t h e f o r e g r o u n d 

p o l a r i z a t i o n a t t h a t l a t i t u d e , though b e i n g s m a l l , i s o f t h e same o r d e r 

as t h e SMC i n t r i n s i c p o l a r i z a t i o n . A f t e r c o r r e c t i n g f o r t h i s e f f e c t t h e 

e r r o r s i n c r e a s e d v e r y much and t h e p o l a r i z e d v e c t o r s o f t h e SMC d i d n o t 

show a c l e a r t r e n d any m o r e . 

We p r e s e n t new h i g h s e n s i t i v i t y o b s e r v a t i o n s a imed t o i n v e s t i g a t e 

t h e i n f l u e n c e o f t h e i n t e r a c t i o n w i t h t h e LMC on t h e g e o m e t r y o f t h e 

m a g n e t i c f i e l d o f t he SMC. 

2 . OBSERVATIONS 

The sample o f OB s t a r s t o be o b s e r v e d has been s e l e c t e d f rom t h e 

c a t a l o g u e o f A z z o p a r d i and V i g n e a u ( 1 9 8 2 ) a c c o r d i n g t o t h e f o l l o w i n g 

c r i t e r i a : n o t t o b e l o n g t o e m i s s i o n r e g i o n s , and n o t t o have e m i s s i o n 

l i n e s p e c t r a . 

Of t h e s e l e c t e d s t a r s 103 have been o b s e r v e d b e t w e e n 1986 and 1988 

w i t h t h e new 2 .15 m t e l e s c o p e o f E l L e o n c i t o , A r g e n t i n a . The o b s e r -

v a t i o n s w e r e made w i t h t h e VATPOL P o l a r i m e t e r ( M a g a l h a e s e t a l . , 1984) 

i n s e r i e s o f 2 minu te s i n t e g r a t i o n t i m e u s i n g t h e V f i l t e r . The 
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i n s t r u m e n t a l p o l a r i z a t i o n was v e r i f i e d t o be l e s s than 0.02%, thus no 

c o r r e c t i o n was a p p l i e d t o t h e d a t a . 

3 . RESULTS 

The i n t r i n s i c SMC p o l a r i z a t i o n v e c t o r s w e r e o b t a i n e d c o r r e c t i n g f o r t h e 
o b s e r v a t i o n a l e r r o r , f o r t he f o r e g r o u n d , and a l s o f o r t h e b i a s 
i n t r o d u c e d by t h e f a c t t h a t t h e p o l a r i z a t i o n i s a p o s i t i v e d e f i n i t e 
q u a n t i t y . T h i s c o r r e c t i o n ( s e e Simmons and S t e w a r t , 1985) i s s i g n i f i c a n t 
e s p e c i a l l y f o r weak p o l a r i z a t i o n . The G a l a c t i c f o r e g r o u n d p o l a r i z a t i o n 
was e s t i m a t e d i n f i v e d i f f e r e n t r e g i o n s a v e r a g i n g d a t a o f S c h m i d t ' s 
sample a t d i s t a n c e s l a r g e r than 400 pc and d a t a o f s t a r s o f t h e p r e s e n t 
sample w i t h p o l a r i z a t i o n s l o w e r than 0.4%. 

On t h e o t h e r hand t h e da t a o b t a i n e d by Schmidt ( 1 9 7 6 ) w e r e 
r e a n a l y z e d by s u b t r a c t i n g our l e s s n o i s y e s t i m a t e o f t h e f o r e g r o u n d and 
c o r r e c t i n g f o r t h e p o s i t i v e d e f i n i t e b i a s . 

The o b t a i n e d p o l a r i z a t i o n v e c t o r s a r e shown i n F i g u r e 1. The more 
p o l a r i z e d s t a r s i n d i c a t e a m a g n e t i c f i e l d a l m o s t p e r p e n d i c u l a r t o t h e 
main body o f t h e SMC, r a t h e r a l i g n e d w i t h t h e H I t i d a l d i s t o r t i o n o f t h e 
SMC p r o d u c e d by t h e i n t e r a c t i o n w i t h t he LMC ( s e e Mc Gee and N e w t o n , 
1 9 8 1 ) . G i v e n t h a t t h e SMC i s more d i s t a n t than t h e LMC, t h e " b r i d g e " 
p o i n t s t o t h e o b s e r v e r , t hen t h e o b s e r v e d o p t i c a l p o l a r i z a t i o n m a i n l y 
o r i g i n a t e s i n t h e d i s t o r t e d o u t e r l a y e r s i n t h e f r o n t s i d e o f t h e SMC. 

On t h e o t h e r hand r a d i o p o l a r i z a t i o n v e c t o r s (Haynes e t a l . , t h i s 
v o l u m e ) a r e c o n c e n t r a t e d t o t h e main body o f t h e SMC and a l m o s t 
p e r p e n d i c u l a r t o t h e o p t i c a l o n e s . T h i s can be u n d e r s t o o d b e c a u s e t h e r e 
i s no s i g n i f i c a n t cont inuum r a d i o e m i s s i o n a s s o c i a t e d w i t h t h e t i d a l 
b r i d g e , i n d i c a t i n g t h a t t h e r a d i o p o l a r i z a t i o n o r i g i n a t e s i n t h e main 
body o f t h e Cloud where t h e e l e c t r o n d e n s i t i e s a r e h i g h enough . 

F i g u r e 1 . I n t r i n s i c SMC p o l a r i z a t i o n 
v e c t o r s f o r s t a r s w i t h p o l a r i z a t i o n 
g r e a t e r than 0.4%. F u l l l i n e s , p r e s e n t 
work s t a r s ; b r o k e n l i n e s , Schmidt 
s t a r s . Super imposed a r e H I c o n t o u r s 
( 7 . 8 , 1 5 . 6 , 3 9 . 0 , 58 .5 and 7 8 . 0 H atm 
c m " 2 ) f rom McGee and Newton ( 1 9 8 1 ) . 
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