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A B S T R A C T . Data from t h e E f f e l s b e r g G a l a c t i c p l a n e s u r v e y a t 11 cm w a v e -

l eng th h a v e been used t o p roduce a s u r v e y o f p o l a r i z e d i n t e n s i t y in t h e 

f i r s t G a l a c t i c quad ran t . Bes ide s p o l a r i z e d sou rces ( S u p e r n o v a r emnan t s and 

e x t r a g a l a c t i c o b j e c t s ) e x t e n d e d p o l a r i z e d emis s ion f e a t u r e s a re v i s i b l e , 

which a re no t c o n n e c t e d to d i s t i n c t r a d i o sou rce s . T o d e c i d e w h e t h e r 

t h e s e f e a t u r e s r e f l e c t c h a r a c t e r i s t i c s o f t he l o c a l f i e l d or t h e d i s t a n t 

sp i ra l s t r uc tu r e o f t he G a l a x y w e pe r fo rmed an i n t e g r a t i o n o f p o l a r i z e d 

I n t e n s i t i e s HS a func t ion o f G a l a c t i c l o n g i t u d e . A n a n t i c o r r e l a t i o n w i t h t h e 

thermal backg round componen t s u g g e s t s a d i s t a n c e o f more than 6 kpc fo r 

some componen t s o f t h e p o l a r i z e d emiss ion . T h i s e n a b l e s us t o d e r i v e an 

upper l imi t fo r t h e uniform componen t 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. T h e S u r v e y 

A s e n s i t i v e r ad io con t inuum s u r v e y o f t h e G a l a c t i c p l a n e has been ca r r i ed 

out w i t h t he E f f e l s b e r g 1 0 0 - m t e l e s c o p e [ 1 ] . T h e o b s e r v a t i o n s a re made 

wi th a t h r e e - c h a n n e l r e c e i v e r , s i m u l t a n e o u s l y g i v i n g t o t a l i n t e n s i t y and 

S t o k e s p a r a m e t e r s U and Q wh ich a re used t o c a l c u l a t e l i n e a r l y p o l a r i z e d 

i n t e n s i t y and p o l a r i z a t i o n a n g l e . T h e scans w e r e o b s e r v e d in g a l a c t i c 

l a t i t u d e fo r Ib l < 1°.5. L i n e a r f i t s h a v e b e e n made b e f o r e combin ing t h e U 

and Q maps to d e f i n e a r e l a t i v e b a s e l e v e l and t o r e m o v e l a r g e - s c a l e 

f o r e g r o u n d p o l a r i z a t i o n . T o i n c r e a s e t h e s i g n a l - t o - n o i s e r a t i o , t h e p o l a r i -

z a t i o n da t a w e r e s l i g h t l y c o n v o l v e d to 6' HPBW. T h e maps fo r t h e f i r s t 

q u a d r a n t o f t h e G a l a c t i c p l a n e a re p r e s e n t e d in [ 2 ] . 

2 . R e s u l t s 

T h e s u r v e y da t a h a v e b e e n used to i d e n t i f y e x t e n d e d sou rces and t o l i s t 

p o l a r i z a t i o n p r o p e r t i e s o f smal l d i a m e t e r sou rces and SNRs in t h e o b s e r v e d 

f i e l d . Four o f t h e n e w l y found e x t e n d e d p o l a r i z e d sou rce s w e r e e s t a b l i s h e d 

as SNRs b y a d d i t i o n a l i n f o r m a t i o n ( r a d i o s p e c t r a l i n d e x , i n f r a r e d - t o - r a d i o 

f lux r a t i o ) [ 3 ] . H o w e v e r , due t o F a r a d a y r o t a t i o n mos t w e l l - k n o w n SNR 

a re s i g n i f i c a n t l y d e p o l a r i z e d a t 11 cm w a v e l e n g t h . 

T h e s u r v e y maps show t h a t most o f t h e p o l a r i z e d emis s ion a l o n g t h e 

G a l a c t i c p l a n e is no t a s s o c i a t e d w i t h sources , but is d i s t r i b u t e d in a 

r a t h e r p a t c h y w a y . T h i s i n d i c a t e s t h a t p o l a r i z a t i o n from t h e d i f fu se b a c k -

g round emiss ion is v i s i b l e . We pe r fo rmed i n t e g r a t i o n s o f t h e p o l a r i z e d 
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i n t e n s i t y as a f u n c t i o n o f g a l a c t i c c o o r d i n a t e s t o f ind ou t w h e t h e r t h i s 
r e f l e c t s t h e c h a r a c t e r i s t i c s o f t he l o c a l f i e l d or t h e f a r d i s t a n t sp i r a l 
s t r u c t u r e o f t h e G a l a x y . T h e a v e r a g e d p o l a r i z e d su r f ace b r i g h t n e s s is 
shown as a f u n c t i o n o f G a l a c t i c l o n g i t u d e in F i g . 1. 

F i g u r e 1: Polarized emis-
sion component at 2695 
MHz (full line) and ther-
mal emission at 1420MHz 
taken from [4] (dashed 
l i n e ) . The data have 
been averaged for 
I b\±0°.7. 

T h e minimum o f t h e i n t e g r a t e d p o l a r i z e d emis s ion fo r 1 > 70° may be 
due to l o c a l d e p o l a r i z a t i o n o f t he rma l m a t e r i a l n e a r C y g n u s X . F i g . 1 
s h o w s an a n t i c o r r e l a t i o n o f t h e p o l a r i z e d emis s ion w i t h t h e t h e r m a l 
c o m p o n e n t o f t h e r a d i o con t inuum emiss ion . We c o n c l u d e t h a t d e p o l a r i z a -
t i o n o f t he rma l m a t e r i a l in t h e f o r e g r o u n d (Scutum sp i r a l arm a t 1 < 3 2 ° ) 
c a u s e s t h e o b s e r v e d v a r i a t i o n o f t h e p o l a r i z e d emis s ion w i t h g a l a c t i c 
c o o r d i n a t e s . T h e d i s t r i b u t i o n o f t he rma l e m i s s i v i t y in our G a l a x y [ 4 , 5 ] 
i m p l i e s t h a t t h e r e g i o n o f maximum p o l a r i z e d emis s ion ( 5 0 ° < 1 < 6 0 e ) 
c o n t a i n s componen t s o f more t han 6 kpc d i s t a n c e . F o r an a v e r a g e e l e c t r o n 
d e n s i t y o f η ~ 0.03 c m " 3 as i n f e r r e d b y pu l sa r d i s p e r s i o n measu re s [ 6 ] w e 
c a l c u l a t e a un i form m a g n e t i c f i e l d componen t in t h e l i n e - o f - s i g h t d i r e c t i o n 
s m a l l e r t han 1.6 ßG [ 7 ] . 

3. C o n c l u s i o n s 

T h e p o l a r i z e d emiss ion in t h e E f f e l s b e r g 11 cm S u r v e y shows c o n s t i t u e n t s 
from d i s t a n t p a r t s o f t h e G a l a x y . Combin ing t h e s e da t a w i t h o b s e r v a t i o n s 
a t h i g h e r f r e q u e n c i e s may a l l o w d i r e c t measu remen t s o f 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 s p i r a l arms in our G a l a x y . A t h i g h e r f r e q u e n c i e s , h o w e v e r , 
v e r y smal l i n t e n s i t i e s a re e x p e c t e d ( e . g . 1 mK T B

P a t 10 G H z ) . 
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