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ABSTRACT. I t i s s h o w n t h a t s t o c h a s t i z a t i o n o f p a r t i c l e s 
d u e t o A l f v e n w a v e s i s a c c o m p a n i e d b y t h e i r e f f e c t i v e 
a c c e l e r a t i o n i n l o o p s t r u c t u r e s o f s o l a r m a g n e t i c f i e l d s . 

T h i s r e p o r t i s d e v o t e d t o t h e s t u d y o f i o n a c c e l e r a t i o n i n 
s o l a r c o r o n a l l o o p s d u r i n g a r e s o n a n c e i n t e r a c t i o n o f e n -
e r g e t i c p a r t i c l e s ( p r o t o n s ) w i t h A l f v e n w a v e s i n t e r m s o f 
a t h e o r y p r e s e n t e d b y Z a s l a v s k y a n d S a g d e e v ( 1 9 8 8 ) . The 
p a r t i c l e s t o c h a s t i z a t i o n c o n d i t i o n i n a p l a n e - w a v e f i e l d 
( C h i r i k o v ' s c r i t e r i o n ) ( Z a s l a v s k y a n d S a g d e e v , 1 9 8 8 ) i n 
o u r p r o b l e m c a n b e w r i t t e n a s : K = 1 / f c * 2 Q » 1 , w h e r e V = 
as ( m / e E k z ) ^ / ^ ± 3 t h e p e r i o d o f p h a s e o s c i l l a t i o n s o f a p a r -
t i c l e w i t h m a s s m a n d c h a r g e e i n t h e w a v e ' s p o t e n t i a l 
w e l l , E i s t h e w a v e ' s e l e c t r i c f i e l d , andQ~l&> - ^ H i - A / v z ' • 
H e r e 0) a n d A a r e t h e f r e q u e n c y a n d v e l o c i t y o f A l f v e n w a -
v e s , r e s p e c t i v e l y , a n d ^ H i a n d V r , a r e t h e g y r o f r e q u e n c y 
a n d t h e p r o t o n v e l o c i t y p r o j e c t e d o n t o a n e x t e r n a l m a g n e -
t i c f i e l d , r e s p e c t i v e l y . The b o u n d a r y o f t h e s t o c h a s t i c i t y 
r e g i o n c a n b e d e t e r m i n e d f r o m t h e r e l a t i o n s h i p K ~ 1 . The 
l a r g e s t w i d t h o f t h e s t o c h a s t i c l a y e r i s f o r m e d n e a r t h e 
s e p a r a t r i x s e p a r a t i n g t r a p p e d a n d t r a n s i e n t p a r t i c l e s i n 
t h e MHD w a v e f i e l d ( C h i r i k o v , 1 9 7 8 ) . 

The p h y s i c s b e h i n d t h e a p p e a r a n c e o f t h e s t o c h a s t i c i -
t y e f f e c t i s a s s o c i a t e d w i t h t h e p r e s e n c e o f s p e c i a l 
p o i n t s o n t h e p h a s e p l a n e s u c h a s p o i n t s o f s e l f - i n t e r s e c -
t i o n o f t h e s e p a r a t r i x , n e a r w h i c h t h e i n t e g r a l s o f m o t i o n 
a r e v i o l a t e d . A p a r t i c l e , t r a p p e d i n t o a p o t e n t i a l w e l l , 
i s s u b j e c t e d t o a s t o c h a s t i c i n s t a b i l i t y u n d e r t h e a c t i o n 
o f a n y o t h e r w a v e t h a t p l a y s t h e r o l e o f a d i s t u r b a n c e . 
The m o t i o n o f t h e p a r t i c l e i n a s t o c h a s t i c l a y e r o f t h e 
w a v e b e c o m e s s i m i l a r t o B r o w n i a n m o t i o n , w h i c h l e a d s t o 
t h e f a c t t h a t t h e p a r t i c l e ' s e n e r g y , o n t h e a v e r a g e , g r o w s 
w i t h t h e t i m e a s : 
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£ ~ S e 0 ( T / r (1) 

where 6£0is the variation of the particle's energy during 
a period V , and T is acceleration time (Zaslavsky and 
Sagdeev, 1988). 

Qualitatively, the physics of the acceleration mecha-
nism is thus: the variation in energy of the particle as-
sociated with the wave's electric field, is 8to~eEtefft 
where t eff

 i s "the effective length of resonance interac-
tion between the particle and the wave. It is clear that 
Cefff in the case of the usual Landau resonance and in the 
presence of stochastization, are different, and left in 
the latter case is significantly larger, which leads, ac-
cordingly, to a greater growth of the particle energy. 

Based on formula (1; we shall make an estimate of the 
proton energy gain for the solar flare of 7 June 1980 des-
cribed by Smith (1989), who, as in our case, treats the 
flare coronal magnetic loop as a semicircular magnetic 
trap filled with MeV-ions and MHD waves with the wave ener-
gy density WA ~ 1»5 erg*cm-3 comparable with the thermal,-
plasma energy density for n ~ 5«1010 cm~3 and Ti~1.6«10 K. 
The Alfven wavelength A ~ 107 cm, ̂ Hi ̂  s~ 1» A ~ 1 ° 8 

cm»s-1, and v z ~ 109 cm»s"*1. By taking for estimations the 
Alfven wave amplitude of ~10~' - 10-2G and the ratio T/r~ 
~ 5 - 30, we find that the growth of the MeV-ion energy 
makes up from 3 to 10 MeV. (The value of the T/tr -ratio 
was obtained by estimating T and the lifetime of protons 
in the coronal loop). The share of the particles heated 
during stochastization in the coronal loop usually is 4.10%. 

Unlike Smith (1989), the more effective proton acce-
leration discussed here is connected mainly with stochas-
tic dynamics of protons (the mean energy and the share of 
accelerated protons is greater, owing to the contribution 
of transient particles). Therefore, this acceleration me-
chanism is of interest for interpretation of the gamma-ra-
diation of solar flares. 
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