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DYNAMIC POLARIZABILITY IN THE THEORY OF ION-ACOUSTIC TURBULENCE OF PLASMA WITH TWO SPECIES OF IONS.
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In the theory of ion-acoustic turbulence (IAT) the non-linear damping rate of waves due to stimulated scattering of waves by ions that contributes to the IAT spectrum stabilization is a functional of dielectric functions of ions on the beating frequencies of the interacting waves. It is precisely these dielectric functions that are implied under plasma polarizability below. In the IAT theory of plasma with one ion species the ion contribution to such polarizability may be assumed to be independent of frequency dispersion [1-3]. In the present work [4] plasma with two ion species is considered and it is shown that to account for the frequency dependence of the plasma polarizability is essential when the difference between ion thermal velocities becomes strong enough. So in plasma with strongly different thermal velocities of ions the stimulated scattering probability is much less than in plasma with two ion species, thermal velocities of which are of the same order. The revealed phenomenon of the stimulated scattering probability decrease the stronger shows itself at a given ion thermal velocity difference the weaker is the difference between Debye radii of the ions. Therefore the approximation of works [5-7], when for a two-ion species plasma like to the IAT theory of one-ion species plasma the frequency dispersion of the plasma polarizability was ignored (static approximation), is valid only for plasma either with a moderate difference between ion thermal velocities or with a strong difference between ion Debye radii. In conditions, when the ordinary static approximation is invalid, a new expression for the IAT spectrum is obtained. In the limit of small turbulent Knudsen numbers the angular distribution of noises sharpens near the direction of a force driving the turbulence compared to the static approximation. In the limit of high turbulent Knudsen numbers the decrease of the scattering probability results in a turbulence level growth. Due to this in a current plasma the effective frequency of collisions between electrons and turbulent noises increase compared to the result of the work [6], and the run-away electrons production becomes weaker than in the static limit. In a currentless plasma, when the IAT is driven by a strong enough electron temperature gradient, for example, in laser fusion conditions, the turbulence level growth results in a decrease of the thermal flux limitation factor compared to results of the works [6,7].
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