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The results are presented and a review of theoretical studies is given using the stochastic theory 
of turbulence, which is based on stochastic differential equations and the equivalence of measures 
between deterministic and random fields [1,2], for turbulent plasma heated by a strong electric field. 
Calculations based on statistical theories did not give such results. Stochastic equations for plasma 
in an electric field, presented in [1,2], were solved. Hydrogen plasma with a temperature of up to Te 
~ 10,000 Ev in the region of an external strong electric field 1 < E < 1000 V/cm was considered. 

 
 

For the first time, agreement was obtained between theoretical dependences and experimental data 
[3,4] on plasma conductivity Fig. 1. It was shown that after the occurrence of plasma turbulence, the 
existing experimental data have a certain scatter of ~30% for a strong electric field of 1<E<1000 
V/cm; see data [3,4]. Based on stochastic equations for experimental values of electron density and 
temperature, plasma current and conductivity, the drift velocity, collision frequency, Coulomb 
integral and wave number (turbulence scale) were also theoretically determined. 

References 

[1]. Dmitrenko A.V. Equivalence of measures and stochastic equations of hydrodynamic theory of 
plasma//Contin.Mechan.and Thermod. 2024, 36, 911-934. DOI:10.1007/s00161-024-01304-5 

[2]. Dmitrenko A.V. Stochastic equations of hydrodynamic theory of plasma//FLUIDS.2024, 9(6), 
139. DOI:10.3390/FLUIDS9060139 

[3]. Hamberger S.M. and Friedman M. Electrical conductivity of a highly turbulent plasma. Phys. 
Rev. Lett. V. 21, Num. 10, 2 September 1968 р.674-676 

[4]. Fanchenko S.D. et al. , Zh. Eksperim. i Teor. Fiz. 46, 497 (1964) [translation: Soviet Phys.  

                                                 
*)

  abstracts of this report in Russian 

0.1 

1 

10 

0.1 1 10 100 1000 

El
ec

tr
ic

al
 c

o
n

d
u

ct
iv

it
y 

  ϒ
·1
0

+1
2 [

c-1
] 

  

Electric-field  strength  E [V/cm] 

Figure 1. Plasma conductivity as a function of electric-field strength for hydrogen 

according to data [3] (blue mark),,[4] (grey mark); stochastic theory (red)  [1,2] 
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