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The problem of the ion-acoustic turbu- 

lence-plasma in te rac t ion  has long been 

known. We s h a l l  consider the case of 

strong ion-acoustic turbulence. - 

me Ws -- << - < -  1 (1) 
mb nTe 

I n  t h i s  case the wave-particle co l l i -  

s ion in t eg ra l  changes s ignif icant ly,  

tha t  i s  physically re la ted  t o  the e f f ec t  

of the turbulent resonance broadening, 

which i s  determinated by the e f fec t ive  

frequency of turbulent co l l i s ions  9 ef 
[I] . The problem we consider i s  not se l f -  

consistent i n  the sense t h a t ,  the wave - 
par t ic le  in te rac t ions  do not e f f ec t  the 

spectrum and the wave energy density 

Ws / nt, , the waves being generated by 

external  sources. 

The equation f o r  the d is t r ibu t ion  

function of electrons i n  the e l e c t r i c  

f i e l d  with the known ion-acoustic turbu- 

lenoe takes the form: 

f(~~)=r~~~k:I'~.r$(wZ~)vdi ( 3 )  

The f i r s t  term i n  the right-hand side 

i n  (2 )  describes the process of the ela- 

s t i c  sca t te r ing  of electrons. The term 

1 ( 4  (tl ,e ,t describes the weak in-  

e l a s t i c  in te rac t ions  of e lectrons with a 

strong ion-acoustic turbulence. T h i s  pro- 

cess depends on the ion-acoustic wave 

spectrum IK . When ion-acoustic wavee 

are  generated i n  a narrow region of wave 

numbers near K = K+ and when k < KC 1% 
i s  determinated by the nonlinear sca t te r -  

ing of waves on ions then [21 

I f  v , \/, , \I* ( W S / ~ T , ) ~ ~  the co l l i -  

s ion in tegra l  I ( 4  (; , o , t')) can be 

obtained via  the expansion i n t o  a s e r i e s  

of exact expressions a i t h  the parameter 

3.q /we a 1 L 3 3 .  
If E = 0, the s tat ionary solutions 

of ( 2 )  are isotropic  and have a power 

character 131 

(5 

being a function of the turbulent 

spectrum width 

ac t  s ta t ionary solutions of  (2)  over the 

Table 

whole veloci ty  space i n  an i n f i n i t e  plas- 

ma do not ex i s t ;  when \I i s  high there 

is  a stream of runaway electrons. How- 

If E ~ O ,  I n  the s t r i c t  sense the ex- 
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ever,  we can assume that i n  the weak 

f i e l d  E and i f  the v e l o c i t i e s  V are  

not very high (the appropriate c r i t e r i o n  

is  given below) the e l e c t ron  d i s t r i b u t i o n  

funct ion can be wr i t t en  i n  the form 

C(v,4t) =cP(v,t) + $, ( v t 4 t )  ( 6 )  

where an anisotropic  add i t ion  %( , ,t )( 
<<% V ,t ) is  caused by the e l e c t r i c  

f i e l d .  

If the ion-acoustic turbulence i s  i so-  

t rop ic  the equation f o r  the i so t rop i c  

par t  of the  d i s  t r i bu t f  on funct ion ct)(~,t) 

The an i eo tmp ic  add i t ion  f , ( ~ t b , t )  

i s  

The so lu t ion  of (7) can be found by 

the per turbat ion method. I f  V<<V,* o r  

the e l e c t r i c  f i e l d  I% is weak, the solu- 

t i o n  takes  the form 

*(v) = QV -8 ( r  + LV') 

The main par t  of (10) coincides with 

(5) and describes the  s ta t ionary  funct ion 

of the e lec t ron  d i s t r i b u t i o n  i n  the ab- 

sence of an e l e c t r i c  f i e l d .  d i s  taken 

from Table. The add i t ion  LVa corresponds 

t o  the influence of the e l e c t r i c  f i e l d .  

aw are the  coe f f i c i en t s  with in 

I (* )[3]. The condition L v a 6 l  is fu l -  

f i l l e d  i f  the e l e c t r i c  f i e l d  is  r a t h e r  

Writing (11) i n  another form, we ob- 

t a i n ,  t h a t  the s o l u t i o n  (10) takes place 

I n  the opposite case ( the  condi t ions  

(11) and (12) a r e  not f u l f i l l e d )  the so- 

l u t i o n  takes the  form 

F, 4 q(vpo=+[i- GO ( 2 ' 0 ~  -~9,+ 50,- a,)] ( 13 

The main term i n  (13) coincides with 

the l e ta t ionary l  spectrum of [4] . 
The condition of v a l i d i t y  of so lu t ions  

(10) and (13) 4 , ( v , Q )  <c@(v) i s  

broken down at high ve loc i t i e s ,  when the  

f i r s t  term under the i n t e g r a l  i n  (9) has 

a predominant role .  Comparison wi th  

( v ) r e s u l t a  i n  

These r e s u l t s  can be used f o r  the e s t i -  

mation of the  current  densi ty  i n  the  tur-  

bulieed p la sma  and a re  important f o r  the  

anomalous res i s t snce  problem. 
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