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S t r o n g c i r c u l a r p o l a r i z a t i o n o f OH masers a t 1665 and 1667 MHz l i n e s has 
b e e n o b s e r v e d t o w a r d s t h e m o l e c u l a r c loud c o r e s a s s o c i a t e d w i t h HII 
r e g i o n s . M a g n e t i c f i e l d s t r e n g t h s o f a f e w mG a re d e r i v e d from t h e Z e e -
man s p l i t t i n g o f OH l i n e s . F o r i n s t a n c e , a m a g n e t i c f i e l d o f a b o u t 4 mG 
in t h e mas ing r e g i o n o f W 3 ( O H ) has b e e n e s t i m a t e d b y O H - l i n e Zeeman 
s p l i t t i n g ( D a v i e s , 1 9 7 4 ) . V L B I o b s e r v a t i o n s show t h a t t h e OH maser spo t s 
p r o j e c t o n t o or v e r y c l o s e t o t h e su r f ace o f a s s o c i a t e d compac t HII 
r e g i o n s ( R e i d e t a l . , 1 9 8 6 ) . T h e o b s e r v a t i o n a l e v i d e n c e d e m o n s t r a t e s t h a t 
t h e s c a l e s o f OH maser c o m p o n e n t s su r round ing a compac t HII r e g i o n (R ~ 
1 0 1 6 cm) a re abou t 1 0 1 4 cm in d i a m e t e r w i t h an a m p l i f i c a t i o n p a t h l e n g t h 
o f ~ 1 0 1 5 cm. Hence t h e m a g n e t i c f i e l d s d e t e r m i n e d b y t h e Zeeman s p l i t -
t i n g o f OH maser l i n e s a p p e a r p a r t l y v e r y c l o s e t o t h e a s s o c i a t e d HII 
r e g i o n . E l i t z u r ( 1 9 7 9 ) has t h e o r e t i c a l l y o b t a i n e d s imi l a r r e s u l t s as a b o v e . 

T h e S t o k e s p a r a m e t e r V s p e c t r a o f n o n - m a s i n g OH l i n e s in emiss ion 
and in a b s o r p t i o n t o w a r d s some m o l e c u l a r c louds h a v e b e e n o b s e r v e d b y 
K a z è s and Cru tche r ( 1 9 8 6 ) . M a g n e t i c f i e l d s t r e n g t h s g i v e n in T a b l e 1 

T a b l e 1. Magne t i c f i e l d s t r e n g t h s d e r i v e d from t h e m e a s u r e m e n t s o f n o n -
mas ing OH S tokes p a r a m e t e r V in emiss ion and in a b s o r p t i o n t o w a r d s 
m o l e c u l a r c loud c o r e s . 

S o u r c e E m i s s i o n / Β (pG)* log Β log η 

abs o r p t i o n 1665 M Hz 1667 M Hz aver a g e 

N G C 2024 A + 3 9 . 3*1.1 + 3 6 . 0±1.8 + 3 7 . 7 ± 1 . 5 1.58 4.9 

W22 Ά - 1 4 . 5*1.8 - 2 0 . 5±1.4 -17.5±1.6 1.24 3.0 

W3 A +65 ±20 +74 ±8 + 6 9 . 5 ± 1 4 1.84 5.0 

L134 Ε -8 ±8 -22 ±8 -15 ±8 1.18 4.0 

ρ O p h Ε -17 ±7 -48 ±24 -32.5±21 1.51 4.5 

W40 A -8 ±4 -5 ±5 - 6 . 5 ± 4 . 5 0.81 4.5 

W51 A -4 ±7 -5 ±13 -4.5±10 0.65 3.0 

L889 A -7 ±8 -9 ±9 -8 ±8.5 0.90 3.5 

TMC1 Ε +18 ±7 +35 ±14 + 2 6 . 5 ± 1 0 . 5 1.42 4.5 

*A p o s i t i v e m a g n e t i c field is d i r e c t e d away from the o b s e r v e r . 
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e m e r g e from more e x t e n d e d p a r t s o f m o l e c u l a r c louds t h a n t h e mas ing 
r e g i o n s . A v e r a g e m a g n e t i c f i e l d s t r e n g t h s d e r i v e d from 1 6 6 5 and 1 6 6 7 
MHz a r e a d o p t e d in our T a b l e . 

A p l o t o f l og Β a g a i n s t l o g η i s shown in F i g u r e 1 w h e r e Β is t h e 
m a g n e t i c f i e l d s t r e n g t h o f t h e m o l e c u l a r c loud in M G a l o n g t h e l i n e o f 
s i g h t and η i s t h e g a s d e n s i t y in c m " 3 . T h e d a s h e d l i n e in F i g u r e 1 
d e n o t e s t h e f i t t i n g l i n e o f Β ~ n 1 / 2 t h e o r e t i c a l l y p r e d i c t e d b y 
M o u s c h o v i a s ( 1 9 8 3 ) w i t h a b a c k g r o u n d f i e l d v a l u e o f 5 uG ( K a z è s and 
Cru tche r , 1 9 8 6 ) . Wha t i s p l o t t e d as t h e t h e o r e t i c a l l i n e i s o n e - h a l f o f t h e 
fu l l f i e l d v a l u e in o r d e r t o a c c o u n t s t a t i s t i c a l l y f o r t h e f a c t t h a t t h e 
Zeeman m e a s u r e m e n t i s s e n s i t i v e o n l y t o t h e l i n e - o f - s i g h t componen t o f 
t h e m a g n e t i c f i e l d ; on a v e r a g e , t h e t r ue f i e l d w i l l b e t w i c e t h e v a l u e 
m e a s u r e d in o b s e r v a t i o n s . F o l l o w i n g M o u s c h o v i a s ( 1 9 8 3 ) du r ing c o n t r a c t i o n 
t h e f i e l d s t r e n g t h Β in a c loud c o r e i n c r e a s e s w i t h g a s d e n s i t y η as 
B / B 0 = ( n / n 0 W

2
 w h e r e t h e q u a n t i t i e s B 0 and n 0 r e f e r t o v a l u e s a t w h i c h 

g r a v i t a t i o n a l f o r c e s b e c o m e i m p o r t a n t . In t h i s c a s e w e a d o p t B 0 = 5 //G 
and n 0 = 2 5 0 c m " 3 . I f B 0 = 3 ßG, t h e n n 0 = 8 7 c m " 3 . T h e c o r r e s p o n d i n g 
masses o f c louds a r e 2 2 M Q and 3 9 M Q , r e s p e c t i v e l y . T h e s e masses a r e 
smal l , bu t a re n o t t o o smal l t o be a c c e p t a b l e ( B e n s o n , 1 9 8 6 ) . 
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F i g u r e 1 . M a g n e t i c f i e l d 
s t r e n g t h s a l o n g t h e l i n e 
o f s i g h t in m o l e c u l a r 
c louds p l o t t e d a g a i n s t 
g a s d e n s i t i e s . T h e 
d a s h e d l i n e i s a f i t t i n g 
l i n e o f Β - η 1 / 2 t h e o r e t -
i c a l l y p r e d i c t e d b y 
M o u s c h o v i a s f o r a b a c k -
g r o u n d m a g n e t i c f i e l d 
v a l u e o f 5 μΩ and a 
c loud mass o f 2 2 M Q . 
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