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A b s t r a c t . W e o b s e r v e d a sample o f nearby ga l ax i e s using the C C D - P o l a r i m e t e r o f 

the Landess t e rnwar t e H e i d e l b e r g in the R-Band w i t h the 1.23-m t e l e s c o p e o f t he 

M P I A at Ca la r A l t o . In m o s t cases po la r i za t ion w a s found but the po la r i za t ion 

s t ruc tures cannot be eas i ly r e l a t ed t o a s ing le phenomenon . I f t he re is a s t r o n g 

po in t source , Ray le igh sca t te r ing leads t o c i rcular pa t te rns o f t he po l a r i za t i on 

v e c t o r s . I f dust grains are a l igned in a magne t i c f i e l d , th is s o - c a l l e d D a v i s - G r e e n -

s t e i n - m e c h a n i s m g i v e s m o r e un i fo rmly d i s t r ibu ted Ε - v e c t o r s , wh ich can be d i s t in -

gu i shed f r o m the Ray le igh sca t te r ing . T h e e x a m p l e o f M 82 g i v e n here s h o w s b o t h 

kinds o f p o l a r i z e d l igh t . T h e r e is ev idence o f a s t rong m a g n e t i c f i e l d c o m p o n e n t 

perpendicular t o t he disk wh ich s e e m s t o have i ts o r ig in in the cen t e r o f the ga l axy . 

T h i s is cons i s t en t w i t h theo re t i ca l m o d e l s as w e l l as w i t h p rev ious o b s e r v a t i o n s . 

Data aquisition and reduction 
F r o m each ob jec t 8 p ic tures w e r e made w i t h a shee t po l a r i z e r in f ron t o f the C C D 

which was r o t a t e d in s t eps o f 45 d e g r e e s . T h e e x p o s u r e t i m e w a s 5 min each f o r 

the e x a m p l e g iven here . T h e p ic tures w e r e c l eaned and d iv ided by a f l a t f i e l d in t he 

usual way , and a f i t t e d backg round w a s subt rac ted . T h e n the f lux o f the s tars w a s 

measured and the f rames w e r e ca l ib ra ted w i t h t h e s e va lues t o e l imina te a t m o s p h e -

ric var ia t ions and f o r e g r o u n d po la r i za t ion in t he Ga laxy . O n the resu l t ing p ic tures 

a d i sc re te Four ier analysis w a s p e r f o r m e d f o r each p i x e l . W e g e t one p ic ture r e p r e -

sent ing Q , another f o r U and a th i rd one which conta ins t he t o t a l in tensi ty . T h e s e 

w e r e used t o c o m p u t e the p o l a r i z e d intensi ty , the d e g r e e o f po l a r i za t i on and the 

a n g l e o f t h e po la r i za t ion v e c t o r s . 

Results 
T h e p ic ture o f the p o l a r i z e d in tensi ty o f M 82 (F ig . 1) s h o w s m o r e s m a l l - s c a l e 
fea tures than the p ic ture o f the t o t a l in tensi ty . Th i s may be due t o t he f ac t tha t 
the p o l a r i z e d l i gh t has i ts main o r ig in in the ou t e r layers o f dust and gas , whereas 
the t o t a l in tens i ty adds al l l i gh t sources a long the l ine o f s igh t . T h e r e s e e m t o b e 
at leas t t w o d i f f e r en t pa t te rns : the w idesp read d i s t r ibu t ion o f R a y l e i g h - s c a t t e r e d 
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Fig . 1 : P o l a r i z e d In tens i ty o f M 82 Fig . 2 : Po la r i za t ion v e c t o r s o f M 82 

l igh t in the the ha lo o f M 82 and the f i l amenta ry appearance o f l a r g e - s c a l e m a g n e -
t ic f i e lds in the disk. O f course , the ha lo is by far fa inter , so the po l a r i zed in tens i ty 
is w e a k e r than in the disk, a l though the d e g r e e o f po la r i za t ion is h igher . 

T h e p l o t o f the po la r i za t ion v e c t o r s (F ig . 2) is c l ea r ly domina t ed by c i rcular s t ruc -
tures f r o m Ray le igh sca t t e red l igh t ou t o f the ve ry b r igh t nucleus . T h e po la r i za t ion 
is s t r o n g e r at the nor thern side ( t o the r i g h t ) , as is k n o w n f r o m o t h e r papers ( [ l ] , 
f o r e x a m p l e ) . Seen f r o m the ha lo , the nucleus mus t be b r igh te r than the disk t o 
p roduce this pa t tern . In addi t ion the re must be qui te a l a rge amount o f dust and 
gas in the ha lo t o g i v e such an amount o f sca t t e red l igh t . Th i s has been i nves t i ga -
t e d by several authors ( see , f o r e x a m p l e [ l ] , [ 2 ] , [ 3 ] ) . 

But, as can be seen in p o l a r i z e d intensi ty , the re mus t be s o m e o the r con t r ibu t ions 
t o the po la r i za t ion in the disk tha t lead t o the f i l amen t s in F ig . 1 and t o the a l i g n -
men t o f the v e c t o r s in the ζ d i r ec t ion ou t o f the nucleus , just in the dust band f r o m 
SE t o N W , tha t makes the wa i s t in t he con tou r s . T h e f i l amen t s should b e l o n g t o 
a magne t i c f i e ld c o m p o n e n t a l igned w i t h t he disk o f th is ga l axy , whe reas the 
s t ruc tures near the cen t e r c o r r e s p o n d t o a r ecen t ly found b ipo l a r o u t f l o w out o f 
the nucleus o f M 82 [ 4 ] and can be exp la ined by theo r i e s tha t use a r ing current 
around the cen te r t o induce a po lo ida l magne t i c f i e ld [ 5 ] . Th i s r ing current c o u l d 
e x i s t in the m o l e c u l a r r ing which has been found in C O - m e a s u r e m e n t s and f l o w s 
around the nucleus o f M 8 2 [ 6 ] . 
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