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ABSTRACT. P o l a r i z a t i o n mapping of some r e f l e c t i o n n e b u l a e ( e . g . , NGC 
6729) r e v e a l s p a r a l l e l bands of p o l a r i z a t i o n v e c t o r s a c r o s s pre-main 
sequence s t a r s (Ward-Thomson at. 1985, Mon. Nqt. R. Aa&l. Soc, 2 1 5 ) . 
These authors have sugges ted a model in which the bands would be- e x -
p l a i n e d by dust d i s c s , the g r a i n s b e i n g a l i g n e d by t o r o i d a l magnetic 
f i e l d s ~ 10 2 pG. 

Al though the n e b u l a e a s s o c i a t e d wi th pre -main sequence s t a r s and 
the p r o t o p l a n e t a r y n e b u l a e PPNS ( a s s o c i a t e d w i t h most evo lved s t a r s ) be 
m o r p h o l o g i c a l l y d i s t i n c t o b j e c t s , some l i k e n e s s appeared in ev idence 
from an i n s p e c t i o n of the centro symmetric p a t t e r n of p o l a r i z a t i o n 
( C P P ) . 

B e s i d e s the s u b s t a n t i a l amount of p o l a r i z a t i o n ( ^ 10 - 40%), p r o -
duced by the r e f l e c t i o n of the l i g h t s t a r continuum on a l i g n e d ( o r n o t ) 
g r a i n s throughout the nebula (Cohen, VfiOd. IAU Symp. No. 103, 1983); 
some p a r t remains ( ^ 2-3%), which can be approx imate ly r e p r e s e n t e d by 
p a r a l l e l bands of p o l a r i z a t i o n v e c t o r s i n an e s s e n t i a l l y p e r p e n d i c u l a r 
d i r e c t i o n to the major a x i s of the PPN ( s m a l l d e p a r t u r e from the CCP or 
e l l i p t i c i t y of the CCP: A s p i n and Mc Lean , 1984, kbtKOVi. A&&L0phy*.9 134; 
King eX al. 1985, Mon. Not. R. AàtA. Soc, 2 1 3 ) . 

Without n e g l e c t i n g the conc lus ions of these authors (presence of a 
c e n t r a l o b j e c t not p o i n t - l i k e , but e l o n g a t e d a l o n g the minor a x i s of the 
n e b u l a ) ; we propose another and new i n t e r p r e t a t i o n assuming a ( t o r o i d a l ) 
magnetic f i e l d w i t h i n the PPN. 

Some support o f t h i s can be drawn from the Re id oX at. o b s e r v a -
t i o n s (1979, A p . J . , 227) of a M-type s t a r (U O r i ) embedded in a OH 
maser r e g i o n . 

Indeed , a s t rong c i r c u l a r p o l a r i z a t i o n , i n t e r p r e t e d to be a r e s u l t 
of the Zeeman e f f e c t , i n d i c a t e magnetic f i e l d s t r e n g t h s ^ 10 m i l l i g a u s s 
in the masing r e g i o n . 

T h e o r e t i c a l r e s u l t s have been p u b l i s h e d ( P a s c o l i , kh&ion. A&fyio-
pfit/4., 1987, in p r e s s ) showing the p e c u l i a r morphology of PPNs (and 
p l a n e t a r y n e b u l a e ) as a d i r e c t consequence of an i n t e r n a l t o r o i d a l mag-
n e t i c f i e l d . New matter ( o r i g i n and geometry of t h i s f o s s i l magnetic 
f i e l d c o n v e c t i v e l y e j e c t e d from the Red Giant p r o g e n i t o r ) has a l s o been 
d i s c u s s e d and w i l l be subsequent ly p u b l i s h e d . 

455 

S. Torres-Peimbert (ed.), Planetary Nebulae, 455. 
©1989 by the IAU. 

https://doi.org/10.1017/S0074180900138951 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900138951

