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P a r t of t h e e n e r g y of low so lar corona m a y be released a n d conver ted t o 

p l a s m a e n e r g y t h a t m a y be t h e d o m i n a n t source of solar flares I 1 ' . Recent ly , m a n y 

phys ica l m e c h a n i s m s have b e e n p r o p o s e d t o acce lerate i ons and e lec trons I 1 !"PI . 

In t h e magne t i c mirror dev ice of fus ion research , i o n cyc lo tron i n s t a b i l i t y a n d t h e 

energet ic i o n losses have b e e n d iscovered a n d t h e p l a s m a b e c o m e s e l ec tron rich. 

In th i s paper , we d i scuss t h e i o n cyc lo tron ins tab i l i ty a n d e lectron acce lerat ion 

in coronal m a g n e t i c flux t u b e s , w h i c h are v e r y s imi lar t o w h a t h a p p e n e d in 

m a g n e t i c mirror d e v i c e s . 

T h e s e acce lerated e lec trons a n d ions are n o n t h e r m a l part ic les . T h e y are 

in jec ted in to m a g n e t c flux t u b e s w h i c h form a m a g n e t i c mirror conf igurat ion 

dur ing t h e t i m e of solar flare a c t i v i t y in t h e lower corona . 

T h e p l a s m a s in t h e M a g n e t i c flux t u b e s are c o m p o s e d by a l o w - t e m p e r a t u r e 

t h e r m a l background and a loss cone d i s tr ibut ion p l a s m a w i t h larger perpend icu lar 

kinetic energy. 

T h e free energy of n o n t h e r m a l p l a s m a can exc i te quas i -e lec tros tat ic c y c l o t r o n 

ins tab i l i t i e s . E lec tros ta t i c cyc lo tron w a v e s have a rather h igh frequencies (w « 

Iwc$) a n d a p e r p e n d i c u l a w a v e l e n g t h Ax < <*»i w h e r e / represents t h e harmonic 

number , wc» a n d a6 are the cyc lo tron frequency a n d gyroradius of t h e part ic les of 

spec ies s. 

T h e thresho ld of the cyc lo tron ins tab i l i ty can be e s t i m a t e d as: 

Ke > 'V. (1) 

where wpe is the e lec tron p l a s m a frequency. T h e range of d e n s i t y i s g iven b y 

equat ion (1 ) . Bes ider equ ia t ion (1) there ex i s t o ther t w o neces sary cond i t i ons for 

cyc lo tron instabi l i ty , w h i c h can be o b t a i n e d : 
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a9 > 2Ai (2) 

and 

1 - q* > (1 " q9)min (3) 

where q9 = nQ9/(n09+nf9),no9 and n/9 are the densities of the thermal background 
plasma and the nonthermal plasma respectively, nf9/n$8 is much less than 1. 
Equation!2) is consistent with the condition described in paper' 6' and 

Our numerical results show: 
(1) The higher harmonics, the instability occurs easier than the lower har-

monics. 
(2) The ion cyclotron mode is easier to be excited than the electron cyclotron 

mode because the density of energetic ions is much larger than that of energetic 
electron. 

After the ion cyclotron instability takes place, an evolution of the velocity 
distribution of nonthermal particles occurs I 8 'Jons diffuse quickly into the loss 
cone and lost, therefore the electric potential of the plasma becomes negative. 
Electrons are continuously accelerated by electric field and lost from ends of the 
magnetic flux tube. 

In the process that the growth rates approach saturation, except the very 
short time at the begining, the electric potential increases slowly. The energy 
of the accelerated electron can reach several hundred keV, These electrons can 
produce a microwave bursts, with time scale in the order of second, and radiate 
hard X rays. The mechanism of electron acceleration can also be applied to the 
physical processes of magnetic flux tubes of the lower corona. 
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