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ABSTRACT. We have d e t e c t e d i n t e r s t e l l a r p o l a r i z a t i o n amounting t o 2 .6 % 
i n the Ursa Major m o l e c u l a r c louds a t a d i s t a n c e o f 110 p c . Assuming t ha t 
paramagnet ic g r a i n s i n t h o s e c louds a re a l i g n e d w i t h t he magne t i c f i e l d s 
and combining our r e s u l t s w i t h t he measurement o f Zeeman s p l i t t i n g a t 21 
cm ( H e i l e s 1 9 8 9 ) , we argue the s t r e n g t h and d i r e c t i o n o f magne t i c f i e l d s . 

1. EXTINCTION AND DISTANCE OF MOLECULAR CLOUDS I N URSA MAJOR 

Among the m o l e c u l a r c louds d e t e c t e d a t h igh g a l a c t i c l a t i t u d e s , a complex 
o f c louds i n Ursa Major i s n o t a b l e because o f i t s c l o s e a s s o c i a t i o n w i t h 
i n f r a r e d c i r r u s f e a t u r e s [ l ] . S i n c e the d i s t a n c e and the magne t i c f i e l d 
a r e c r i t i c a l i n the argument on the s t a b i l i t y o f the c l o u d , we have 
made bo th p h o t o m e t r i c and P o l a r i m e t r i e o b s e r v a t i o n s o f s t a r s i n and 
around the Ursa Major c l o u d s , u s i n g the 36 - inch t e l e s c o p e s o f the 
N a t i o n a l A s t r o n o m i c a l O b s e r v a t o r y o f Japan. Observed s t a r s a r e i n d i c a t e d 
i n F i g . l w i t h sma l l c i r c l e s . P h o t o m e t r i c da ta i n the uvby system a re 
c a l i b r a t e d f o l l o w i n g C r a w f o r d [ 4 ] and the d i s t a n c e moduli and c o l o r 
e x c e s s e s a re d e r i v e d f o r B, A , and F s t a r s . The d i s t a n c e t o the c l o u d i s 
e s t i m a t e d t o be 110 p c . 

2 . INTERSTELLAR POLARIZATION I N SAO 14889 

P o l a r i z a t i o n d e g r e e s l e s s than 0 .2 % a re o b t a i n e d f o r t he programmed 
s t a r s e x c e p t #12,#13 and #20. P o l a r i z a t i o n d e g r e e i s e x c e p t i o n a l l y l a r g e 
i n s t a r #12 ( = SA014489) . The w a v e l e n g t h dependence i s w e l l r e p r e s e n t e d 
by S e r k o w s k i f s law w i t h P m « = 2 .63 % and ^ a x = 0 .43 pm. S p e c t r a l t y p e , 
V magni tude , c o l o r e x c e s s , and d i s t a n c e o f t h i s s t a r a re A5 I I I , V=9 .17 
mag, E ( b - y ) = 0.233 mag, and r = 433 pc , r e s p e c t i v e l y . The p o l a r i z a t i o n 
e f f i c i e n c y d e f i n e d by P / A v i s 2 .6 Vmag. I t i s i n t e r e s t i n g t o compare 
our r e s u l t s w i t h t he d i s t r i b u t i o n o f CO m o l e c u l e s and o f i n f r a r e d f l u x 
a t 100 um. There e x i s t s s t r o n g c o r r e l a t i o n between them: p o l a r i z a t i o n 
i s d e t e c t e d toward s t a r s beh ind the c l o u d and near t he l o c a l maxima o f 
CO emi s s ion or 100 um f l u x . The l i n e o f s i g h t t o s t a r #12 passes through 
denser p a r t o f the c l o u d than tha t t o s t a r # 1 3 . 
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f o l l o w i n g the improved t h e o r y on a l ignment or paramagnet ic g r a m s l 3 J , t h e 
o b s e r v e d p o l a r i z a t i o n e f f i c i e n c y i s a p p r o x i m a t e l y w r i t t e n as 

( P / A v ) o b B = (P/Av)m« s in* ψ 
where the s u f f i x f max f r e f e r s t o the p e r f e c t s p i n n i n g a l ignment and ψ i s 
the a n g l e be tween the l i n e o f s i g h t and the magne t ic f i e l d . S e t t i n g 
(P/Av)max = 3 .0 Vmag and s u b s t i t u t i n g the v a l u e o f 2 .63 Vmag i n t o 
(P/Av)ot>B, we o b t a i n ψ = 69e o r 11Γ . From the measurement o f the Zeeman 
e f f e c t f o r t he 21-cm l i n e , H e i l e s [ 4 ] o b t a i n e d B/, = +9 pG a t a p o s i t i o n 
be tween two l o c a l maxima o f CO/100 um e m i s s i o n s . I f the same Β i s assumed 
a t the p o s i t i o n o f #12, then we o b t a i n ^ =111° and Β = 25 uG. The f a i r l y 
s t r o n g f i e l d r e s u l t s from the assumption tha t magne t ic f i e l d s a r e un i form 
i n the c l o u d . I t may occur t ha t the d i r e c t i o n o f the f i e l d changes from 
p l a c e t o p l a c e . I t should be n o t e d , however , t ha t t he p o s i t i o n a n g l e o f 
the p o l a r i z a t i o n i s not so changed o v e r the c l o u d complex and i s p a r a l l e l 
t o the HI l o o p which i s prominent around the Nor th C e l e s t i a l P o l e [ 4 ] . 

F i g . l . Observed s t a r s a r e shown w i t h smal l c i r c l e s . The con tou r s o f 
CO e m i s s i o n a re mapped w i t h s o l i d l i n e s and t hose o f i n f r a r e d f l u x 
a t 100 urn a r e w i t h d o t t e d l i n e s . Both a r e reproduced from [ 1 ] . The 
a s t e r i s k i n d i c a t e the p o s i t i o n where the Zeeman e f f e c t i s o b s e r v e d . 
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