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Polarized radio cont inuum emission and degree of polar iza t ion are reduced 
on dus t l anes conta in ing molecular clouds, whereas t h e t o t a l power e m i s -
sion is s t rong t h e r e . Fa raday effects can explain only p a r t of t h i s 
depolar iza t ion . The remaining pa r t must be due to t ang led field l ines 
wi thin t he radio beam. 
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b) 
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Distr ibut ion of molecular clouds and 
magnetic field l ines in sp i ra l arms 
with high (a) , medium (b) and low s t a r 
formation (c). 

a) Many mass ive clouds -> tangled 
field s t r u c t u r e 

b) Moderate number of medium size 
clouds -> tang led field in some places 

c) Too few clouds to hold all field 
l ines in the disk 

M31 The polarized i n t e n s i t y a t λ20 cm radio cont inuum obta ined with 
t h e VLA (Beck e t al . , 1989) is cent red on the dark lane ou ts ide t he most 
prominent opt ical arm. 1 2 C O ( 1 - 0 ) emission was observed along 3 scans in 
an a rea of high degrees of polar iza t ion with t he 30 -m dish a t Pico Veleta 
(see Bajaja e t al . , 1990). For t h e comparison t h e CO d a t a were smoothed 
to t h e reso lu t ion of 75" of t h e radio cont inuum da t a . Both along and 
perpendicu la r to t he arm t h e t o t a l radio cont inuum emission a t λ20 cm 
and t h e CO emission are cor re la ted , but t h e degree of polar iza t ion is 
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anti-correlated. Tangling of t h e magnetic field l ines in t h e emission 
region must cause p a r t of t h i s depolar iza t ion in t h e beam (case a) in t he 
Figure) . 

M81 Apar t from t h e cen t r e t he polarized emission a t λ20 cm observed 
by Krause e t al . (1989) with t h e VLA (D-conf igura t ion) is found in t h e 
NE and SW q u a d r a n t s with peaks in t he interarm regions . It is remarkable 
t h a t most of t h e boxes in which 1 2 C O ( 1 - 0 ) h a s been de tec ted (Brouiliet 
e t al . , 1988, 1990) coincide with regions of low or zero polarized 
emission, especia l ly in t h e NW. This sugges ts deformation of field l ines on 
sca les smaller t h a n t h e radio beam caused by molecular clouds and the i r 
motion (cases a) and b) in t h e Figure) . 

NGC 6946 The radio emission of NGC 6946 a t λ20 cm was observed with 
t h e VLA (D-conf igura t ion) by Beck e t a l . (1990). The t o t a l emission is 
smooth ind ica t ing a smooth d i s t r ibu t ion of t h e total magnet ic field, while 
t h e polar ized emission (and hence t h e uniform field) shows more v a r i a -
t ions . The polarized emission and percen tage polar iza t ion a t λ20 cm avoid 
t h e spi ra l arms seen in Ha (Bonnarel e t al . , 1986): maxima a re on i n t e r -
arm regions and minima on t h e Ha arms. Viallefond e t al . (priv. comm.) 
find a corre la t ion between Ha and 1 2 C O ( 1 - 0 ) emission on t h e main arms. 
Thus also here t h e molecular clouds inf luence t h e field s t r u c t u r e on 
sca les smaller t h a n t h e λ20 cm beam (case a) in t he Figure) . A hole in 
t he polarized emission in t h e SW is due to Fa raday depolar iza t ion . In t h i s 
a r ea t h e high ro ta t ion measures ind ica te t h a t t he uniform magnetic field 
is bending out of t h e p lane of t he galaxy (case c) in t h e Figure) . 
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