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A B S T R A C T . T h e G a l a c t i c C e n t e r A r c h a s b e e n o b s e r v e d w i t h t h e E f f e l s b e r g 
1 0 0 - m t e l e s c o p e a t 3 2 GHz. T h e p e r c e n t a g e p o l a r i z a t i o n i s o f t h e o r d e r o f 
5 0 % . 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 i s u n i f o r m in a d i r e c t i o n p a r a l l e l t o t h e 
A r c . 

1. INTRODUCTION 

T h e G a l a c t i c C e n t e r A r c i s a b a r l i k e s t r u c t u r e c l o s e t o S g r A r u n n i n g 
n e a r l y p e r p e n d i c u l a r t o t h e G a l a c t i c p l a n e a t 1 a 0 " 2 . T h e l e n g t h o f t h e 
A r c i s a b o u t 1 5 ' o r 4 0 p c . High r e s o l u t i o n o b s e r v a t i o n s h a v e r e s o l v e d i t 
i n t o a n u m b e r o f l i n e a r f i l a m e n t s ( Y u s e f - Z a d e h e t a l . , 1 9 8 4 ) . L i n e a r p o l a r -
i z a t i o n f r o m t h e G a l a c t i c C e n t e r A r c h a s b e e n r e p o r t e d f r o m a s e r i e s o f 
o b s e r v a t i o n s in t h e f r e q u e n c y r a n g e b e t w e e n 4 . 5 GHz a n d 1 5 GHz ( S o f u e 
e t a l . , 1 9 8 7 a n d r e f e r e n c e s t h e r e i n ; Y u s e f - Z a d e h a n d M o r r i s , 1 9 8 7 ) . T h e s e 
o b s e r v a t i o n s h a v e b e e n m a d e u s i n g t h e E f f e l s b e r g 1 0 0 - m a n d t h e NRO 
4 5 - m t e l e s c o p e s w i t h a n g u l a r r e s o l u t i o n s b e t w e e n 2.'7 a n d 1.'2 a n d w i t h 
t h e V L A , w h e r e a n a n g u l a r r e s o l u t i o n o f a f ew a r c s e c o n d s c a n b e 
a c h i e v e d . B a s e d o n t h e s e o b s e r v a t i o n s r o t a t i o n m e a s u r e s (RM) h a v e b e e n 
d e r i v e d s h o w i n g u n u s u a l h i g h R M - v a l u e s o f s e v e r a l t h o u s a n d r a d / m 2 . C o n -
s e q u e n t l y s i g n i f i c a n t d e p o l a r i z a t i o n i s e x p e c t e d a n d a l s o t h e d e t e r m i n a t i o n 
o f t h e m a g n e t i c f i e ld d i r e c t i o n i s i n f l u e n c e d e v e n f o r o b s e r v a t i o n s a t a 
f r e q u e n c y a s h i g h a s 1 5 GHz. H i g h e r f r e q u e n c y o b s e r v a t i o n s a r e n e e d e d t o 
o u t l i n e t h e m a g n e t i c f i e ld s t r u c t u r e a n d t h e i n t r i n s i c p e r c e n t a g e p o l a r i z a -
t i o n . 

2 . OBSERVATIONS 

T h e E f f e l s b e r g 1 0 0 - m t e l e s c o p e h a s b e e n u s e d a t a f r e q u e n c y o f 3 2 GHz 
t o m a p t h e G a l a c t i c C e n t e r A r c . T h e o b s e r v a t i o n s w e r e m a d e in A p r i l a n d 
J u l y 1 9 8 8 d u r i n g t e s t o b s e r v a t i o n s o f a n e w r e c e i v e r s y s t e m , w h i c h c o n -
s i s t s o f t h r e e h o r n s w i t h s i x r e c e i v e r s a n d t h r e e P o l a r i m e t e r s . T h e h o r n s 
a r e a l i g n e d in a z i m u t h - d i r e c t i o n w i t h a m a x i m u m s p a c i n g o n t h e s k y o f 
6. '4. T h e HPBW i s a b o u t 2 7 " . S o f t w a r e b e a m s w i t c h i n g i s a p p l i e d t o r e m o v e 
w e a t h e r e f f e c t s a s d e s c r i b e d b y Mors i a n d R e i c h ( 1 9 8 6 ) . T h e e f f e c t i v e 
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b a n d w i d t h i s 1 . 8 GHz ( 3 1 GHz t o 3 1 . 9 GHz a n d 3 2 . 1 GHz t o 3 3 GHz) . T h e 
c a l i b r a t i o n o f t h e p o l a r i z a t i o n d a t a h a s b e e n m a d e u s i n g l o w e r r e s o l u t i o n 
m a p s a t 3 2 GHz o f t h e h i g h l y p o l a r i z e d s o u r c e s Cyg A a n d T a u A b e s i d e 
3 C 2 8 6 . T h e a c c u r a c y o f t h e p e r c e n t a g e p o l a r i z a t i o n i s a b o u t 1 0 % a n d t h a t 
o f t h e p o l a r i z a t i o n a n g l e i s a b o u t 5 ° . 

3 . R E S U L T S AND DISCUSSION 

F i g u r e 1 s h o w s t h e 3 2 GHz m a p o f t h e G a l a c t i c C e n t e r A r c o b t a i n e d f r o m 
t w o c o v e r a g e s . T h e m a p h a s b e e n s l i g h t l y c o n v o l v e d t o 3 6 " a n g u l a r r e s o -
l u t i o n in o r d e r t o i m p r o v e t h e s i g n a l / n o i s e r a t i o . S i n c e t h e G a l a c t i c 
C e n t e r i s o b s e r v e d f rom E f f e l s b e r g a t e l e v a t i o n s a s low a s 1 0 ° e x t i n c t i o n 
i s c o n s i d e r a b l e a n d t h e c a l i b r a t i o n a c c u r a c y i s l i m i t e d s o f a r t o a b o u t 
1 5 % . 

S t r o n g l i n e a r p o l a r i z a t i o n i s v i s i b l e in F i g . 1. T h e b a r s s h o w t h e m a g -
n e t i c f i e ld d i r e c t i o n f o r t h e c a s e o f n e g l i g i b l e F a r a d a y r o t a t i o n . A t 3 2 
GHz e v e n R M - v a l u e s o f a b o u t 5 0 0 0 r a d / m 2 c a u s e a r o t a t i o n o f t h e p o l a r i -
z a t i o n a n g l e o f o n l y 2 3 e . D e v i a t i o n s o f t h i s o r d e r o f t h e p o l a r i z a t i o n 
a n g l e f r o m t h e A r c d i r e c t i o n a r e s e e n in t h e s o u t h e r n p a r t . High R M -
v a l u e s a r e in f a c t i n d i c a t e d f o r t h i s r e g i o n , s i n c e 1 0 GHz s i n g l e d i s h 
m a p s s h o w n o o r l i t t l e p o l a r i z a t i o n f rom t h i s a r e a d u e t o h i g h d e p o l a r i z a -
t i o n . T h e r e f o r e t h e m a g n e t i c f i e ld s t r u c t u r e s e e m s t o r u n e x a c t l y p a r a l l e l 
t o t h e A r c s t r u c t u r e . 

T h e p e r c e n t a g e p o l a r i z a t i o n i s c l o s e t o 5 0 % n e a r t h e i n t e n s i t y m a x i -
mum o f t h e A r c . N o r t h o f i t t h e p e r c e n t a g e p o l a r i z a t i o n f u r t h e r i n c r e a s e s 

F i g u r e 1. T o t a l i n t e n s i t y c o n t o u r s a r e s h o w n in s t e p s o f 1 0 0 m J y / b e a m 

a r e a (HPBW = 3 6 " ) . P o l a r i z a t i o n b a r s a r e s h o w n in t h e p r o j e c t e d H - f i e l d 

d i r e c t i o n ( s e e t e x t ) . A b a r l e n g t h e q u i v a l e n t t o 1 5 " c o r r e s p o n d s t o 3 0 0 

m J y / b e a m a r e a o f 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 . 
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to values of the order of 70%, but for the northern region in Fig. 1 the 
total intensity emission is somewhat underestimated due to an influence 
of the Bridge emission on the western zerolevel of the map. A value of 
50% of linear polarization seems to be representative for the Arc emission 
at 32 GHz. Reich et al. (1988) have determined spectral indices between 
α * +0.1 and a * - 0 . 3 (S ~ i / 0 ) for the Arc emission between 10.7 GHz 
and 43.25 GHz. If this emission is entirely non-thermal an intrinsic 
degree of linear polarization close to 60% is expected, which is very near 
to the observed value at 32 GHz. This implies a small fraction for the 
irregular magnetic field component on the scale of a few parsecs. There-
fore, RM and depolarization fluctuations as observed on much smaller 
scales (Yusef-Zadeh and Morris, 1987) have to be explained by large 
density fluctuations of the depolarizing thermal medium in the line of 
sight. 
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