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

e a s y d e t e r m i n a t i o n o f t h e Fa raday r o t a t i o n measu re . U n l i k e o t h e r r a d i o 

s o u r c e s , t h e i m p u l s i v e n a t u r e o f p u l s a r e m i s s i o n a l s o p e r m i t s a d e t e r -

m i n a t i o n o f t h e number o f e l e c t r o n s r e s p o n s i b l e f o r t h e r o t a t i o n , t h rough 

t h e d i s p e r s i o n measure. , DM, 

The r a t i o o f t h e two q u a n t i t i e s g i v e s a measure o f < B L > = < B c o s 6 > , 

t h e v a l u e o f 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 a v e r a g e d a l o n g t h e l i n e -

o f - s i g h t and w e i g h t e d b y t h e l o c a l e l e c t r o n d e n s i t y . 
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W i t h a k n o w l e d g e o f t h e G a l a c t i c e l e c t r o n d e n s i t y d i s t r i b u t i o n the 

DM a l s o i n c i d e n t a l l y g i v e s an e s t i m a t e o f t h e d i s t a n c e t o t he p u l s a r 

( e . g . L y n e , M a n c h e s t e r and T a y l o r 1 9 8 5 ) . R o u g h l y , n e ^ 0 . 0 3 c m " 3 , so 

t ha t t h e d i s t a n c e , d ^ D M / 3 0 k p c . Hence p u l s a r s have t h e p o t e n t i a l o f 

p r o v i d i n g a p o w e r f u l p r o b e o f t he G a l a c t i c m a g n e t i c f i e l d . 

L y n e and Smith ( 1 9 6 8 ) e s t a b l i s h e d t h e f i r s t such measurements on 

t h e p u l s a r 0 9 5 0 + 0 8 , i n d i c a t i n g a m a g n e t i c f i e l d o f about a m i c r o g a u s s . 

S u b s e q u e n t l y , M a n c h e s t e r ( 1 9 7 4 ) used d a t a on 4 0 r e l a t i v e l y l o c a l p u l s a r s , 

a l l w i t h d i s t a n c e l e s s than about a k i l o p a r s e c , and d e t e r m i n e d t h a t the 

l o c a l G a l a c t i c m a g n e t i c f i e l d had a v a l u e o f 2 . 2 ± 0 . 4 uG d i r e c t e d t o w a r d s 

g a l a c t i c l o n g i t u d e 9 4 ± 1 1 ° , i . e . i n a r o u g h l y t a n g e n t i a l d i r e c t i o n . The 

m a g n e t i c f i e l d was n o t p e r f e c t l y u n i f o r m and t h e r e was c l e a r l y an 

i r r e g u l a r component o f s i m i l a r s t r e n g t h w i t h random o r i e n t a t i o n on a 

s c a l e o f about 1 0 0 p c . 

R e c e n t l y , H a m i l t o n and L y n e ( 1 9 8 7 ) made measurements on a f u r t h e r 

1 2 0 p u l s a r s , m o s t l y h a v i n g d i s t a n c e g r e a t e r than 1 k p c . W i t h 2 5 o t h e r 

d e t e r m i n a t i o n s , t h e r e a r e a t o t a l o f 1 8 5 measurements now a v a i l a b l e . 

The p r o j e c t i o n on the sky o f < B L > shows c lumping on s c a l e s o f 9 0 ° down-

w a r d s , i n d i c a t i n g t h a t t h e f i e l d d o e s n o t have a s i m p l e d i p o l a r s t r u c t u r e . 

I n some a r e a s , we s e e t he s u p e r p o s i t i o n o f p o s i t i v e and n e g a t i v e v a l u e s . 

F o r i n s t a n c e n e a r i = 5 0 ° , t h e n e a r b y low DM o b j e c t s h a v e n e g a t i v e RMs 

w h i l e t h e more d i s t a n t ones a r e p o s i t i v e , c l e a r l y due t o a change i n t he 

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

We can p r e s e n t t h e s e d a t a f o r s t u d y i n two w a y s . F i r s t l y , we can 

s tudy the p r o j e c t i o n o n t o t h e G a l a c t i c p l a n e o f t he v a l u e s o f RM, as i n 

f i g u r e 1 , whe re t he s i z e s o f t h e symbols a r e p r o p o r t i o n a l t o t h e v a l u e s 
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F i g u r e 1 A p r o j e c t i o n on t h e p l a n e o f t h e G a l a x y o f a l l p u l s a r s and 
e x t r a g a l a c t i c s o u r c e s w i t h G a l a c t i c l a t i t u d e b i n t h e r a n g e - 3 0 ° < b < + 3 0 ° 
The v a l u e s o f R M a r e p r o p o r t i o n a l t o t h e squa re o f t he l i n e a r d i m e n s i o n 
o f t h e s y m b o l s ; p o s i t i v e v a l u e s a r e i n d i c a t e d b y + s y m b o l s , n e g a t i v e 
v a l u e s by c i r c l e s , t h e l a r g e s t c o r r e s p o n d i n g t o a v a l u e o f - lOOOrad m""2 

The Sun i s a t t he c e n t r e , and g a l a c t i c l o n g i t u d e i s i n d i c a t e d around 
t h e e d g e o f the d i a g r a m . The t i c k s a l o n g the a x e s a r e a t 5 kpc i n t e r v a l 

o f R M . H e r e , a u n i f o r m f i e l d shows an i n c r e a s i n g s i z e o f symbol w i t h 
d i s t a n c e , as seen f o r i n s t a n c e n e a r l o n g i t u d e £ = 1 1 0 ° . One can s e e t h e 
l o c a l f i e l d o f 2-3 uG d i r e c t e d towards £=90° and f o r i n s t a n c e t h e f i e l d 
r e v e r s a l a t £=50° can c l e a r l y b e s e e n . 

An a l t e r n a t i v e p r e s e n t a t i o n i s t o t a k e l o n g i t u d e " w e d g e s " o f t h i s 
d i a g r a m , and p l o t t h e R M a g a i n s t DM f o r t h e s e p u l s a r s . The l o c a l s l o p e 
o f t h e da t a g i v e s a measure o f t h e l o c a l v a l u e o f Βχ,. F i g u r e 2 f o r 
example shows the da t a around £ = 5 0 ° . I n t h i s d i a g r a m e x t r a g a l a c t i c 
v a l u e s o f R M a r e shown a t an a r b i t r a r i l y l a r g e v a l u e o f DM = 300 pc cm" 
T h e r e i s c l e a r l y a l o c a l B L away f rom the Sun o f pe rhaps - 2 . 0 yG, b u t 
b e t w e e n 1 and 2 kpc t h e d i r e c t i o n o f t h e m a g n e t i c f i e l d r e v e r s e s . Up t o 
about 5 kpc Bi/v>+5 y G , when t h e f i e l d must g e t s m a l l e r , and e v e n t u a l l y 
r e v e r s e a g a i n i n o r d e r t o p r o v i d e t h e n e a r - z e r o v a l u e s o f R M seen i n 
t h e e x t r a g a l a c t i c s o u r c e s . 

S t u d i e s o f t h e s e d a t a p r o v i d e t h e f o l l o w i n g rough d e s c r i p t i o n o f 
t h e G a l a c t i c m a g n e t i c f i e l d : 

1. A l o c a l s p i r a l arm f i e l d o f 2-3 yG d i r e c t e d towards £ = 9 0 ° . 

2 . T h e r e i s a random f i e l d o f about t h e same magn i tude h a v i n g a s c a l e 
s i z e o f abou t 100 p c . 

3 . A r e v e r s e d f i e l d r e g i o n o f 5-7 yG seen b e t w e e n l o n g i t u d e s 0 ° < £ < 7 0 ° 
A g a i n t h i s i s r o u g h l y t a n g e n t i a l and has a G a l a c t o c e n t r i c r a d i u s 

o f < R q " 1 kpc whe re Rq i s the G a l a c t o c e n t r i c S o l a r r a d i u s . 
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F i g u r e 2 P l o t o f RM a g a i n s t DM 
f o r p u l s a r s a t low g a l a c t i c 
l a t i t u d e s , i . e . - 3 0 ° < b < + 3 0 ° , 
and f o r 4 0 ° < l < 6 0 ° . The 

l i n e s c o r r e s p o n d t o l i n e - o f -
s i g h t f i e l d s o f - 2 . 1 and 4 . 8 pG. 

§ 

0 100 200 300 

Dispersion Measure (DM) 

4 . F u r t h e r r e v e r s a l s seem t o e x i s t i n s i d e t h i s i n o r d e r t o e x p l a i n 
the low e x t r a g a l a c t i c RMs. 

5 . A r e v e r s a l must a l s o e x i s t o u t s i d e t h e S o l a r r a d i u s i n o r d e r t o 
e x p l a i n t he low e x t r a g a l a c t i c RMs, 

P r e s e n t o b s e r v a t i o n s a r e s e v e r e l y l i m i t e d by t h e l a c k o f d a t a i n 
t h e f o u r t h quadran t o f t h e G a l a x y , t h a t p a r t o f t h e p l a n e w h i c h i s o n l y 
o b s e r v a b l e f rom t h e Southern H e m i s p h e r e . T h e r e a r e numerous known p u l s a r s 
i n t h i s a r e a b u t t h e y l a c k RM d e t e r m i n a t i o n s . We a l s o r e q u i r e d a t a on 
more d i s t a n t p u l s a r s i n o r d e r t o s t udy t h e l a r g e r s c a l e G a l a c t i c s t r u c t u r e s . 
New s u r v e y s a t L -band a r e f i n d i n g such p u l s a r s ( e . g . C l i f t o n and Lyne 
1 9 8 7 ) . R o t a t i o n measures f o r about 40 o f t h e s e p u l s a r s w i l l b e a v a i l a b l e 
soon (Rand and L y n e 1989) and shou ld p r o v i d e v a l u a b l e d a t a f o r f u t u r e 
s t u d i e s . 

A f u l l a c c o u n t o f t h i s work i s g i v e n e l s e w h e r e ( L y n e and Smith 1 9 8 9 ) . 
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