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A b s t r a c t : The W O m e c h a n i s m s u g g e s t s that t h e e x i s t e n c e of a neutr ino 
m a g n e t i c m o m e n t would lead t o var ia t ions of t h e o b s e r v e d solar neutr ino 
flux w i th t h e m a g n e t i c a c t i v i t y of the Sun. The MSW m e c h a n s m s u g g e s t s 
neutr ino o s c i l l a t i o n s in t h e d e n s e p lasma solar in ter ior . Assuming a 
non-vanish ing neutr ino m a g n e t i c m o m e n t and a m a g n e t i c f ie ld gradient 
increas ing t o w a r d s the solar c o r e as required in s o m e d y n a m o m o d e l s , 
the c o m b i n e d e f f e c t of t h e o s c i l l a t i o n and t h e f l ipping on neutr ino 
propagat ion in t h e solar inter ior is s tud ied . The e f f e c t of c h a r g e s c r e e n i n g 
in s c a t t e r i n g c r o s s - s e c t i o n is a l so c o n s i d e r e d . 

The required va lue of 1 0 ~ * ^ r ^ for the W O m e c h a n i s m is just be low 
the e x p e r i m e n t a l bound from neutr ino s c a t t e r i n g and c o n s t r a i n t s from 
SN 1987 A a lready appear to rule out such a large va lue . The MSW 
m e c h a n i s m i n v o l v e s a dens i ty dependent o s c i l l a t i o n l e n g t h . H o w e v e r 
if in addi t ion t o an e l e c t r o n dens i ty varying w i th depth w e have a m a g n e t i c 
f ie ld gradient increas ing t o w a r d s t h e solar c o r e then t h e c o m b i n e d 
e f f e c t of the varying dens i ty and m a g n e t i c f ie ld on t h e neutr ino propa-
ga t ion has to be s tud ied . A large m a g n e t i c f ie ld ( ^ 1 0 G) if present 
in t h e solar cor^ would c a u s e t h e neutr inos to fl ip h e l i c i t y over a d i s -
t a n c e ~ 3 x 10 m. , so that o n e would d e t e c t only half of t h e e m e r g i n g 
f lux . For c o m b i n e d p r e s e n c e of varying e l e c t r o n dens i ty and F i e l d , 
the o s c i l l a t i o n l ength is: 
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The q u a n t i t i e s N and B are de f ined in t h e radial s e n s e in t h e 
a b o v e equat ions : 

< N > = ( 1 / R ) ? dr n(r), B = (1 /R) j R d r B (r), 
O o J 

w h e r e grad ient s are taken into a c c o u n t . E s t i m a t e s g i v e Be: 10 (Am/ 
A|*)6r , A m is in e v and A|* in uni ts of f*& ev/fr. Again c h a r g e s c r e e n i n g 

t a k e s p l a c e in the solar p lasma where t h e virtual photon a c q u i r e s a 
m a s s m^ - EbflToC /<KT>) ? ni] ,ni is s p e c i e s p r e s e n t . The neutr ino mfp 
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is<X> = (mi)T where C\' i s spin f l ip C .S . Resul t i s * * ? >7 l o s e . 
Spin f l ip probabi l i ty by s c a t t e r i n g on nuclei i s o n l y ~ 0 . 1 . T h e s e e f f e c t s 
are , h o w e v e r , very important for supernova neutr inos * . 
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