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PLASMA FLUX STABILITY IN SPT (Stationary Plasma Thruster)

E.B. Svirsky

NFI RRC “Kurchatov Institute”, Moscow, Russia, e-mail: vesel@nfi.kiae.ru
The stability problem for the flat plasma flux accelerated in the crossed electric and magnetic fields, within the linear approximation, is stated in [1]. In its solution in a given paper not only the necessary [1] ((iHLH  >0 (LH-1= d/dx[ln(n0/H0 )] (dH/dx>0) but sufficient conditions for parameters of plasma accelerator: 1). with the local approximation for a v0=const; 2). in taking account of all the initial plasma parameter gradients, and, 3). when the plasma density gradient only is taken into account, have been obtained. In the first two approximation these conditions are [v0(x)/v0(H(max) )]2([H(x)n0/(H0n0(x))]2  and in the third one that is v0(x)/с(E(x)/H0(x). It is shown that the plasma flux always undergoes an oscillating instability in the proposed model interpretation of experiment along the whole accelerating SPT-channel. The dispersion characteristics of emerging instability have been obtained. They depend on the perturbation spread direction only (local approximation) or on their spread direction and the wave number too. The expression for maximal increments have been gained. The similarity parameter for the border of an emerging instability in the 1), 2) (о=[eЕ LH(Мiv02)-1]1/2, and 3).
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one have been resumed (E,H- electric and magnetic strength, v0, c – are the ion and the light velocities; LH –is the characteristic size of a magnetic field rise). The dimensionless parameters found in the experiment under optimized operating conditions (with a oscillation minimization) can be used under scaling the instrument parameters and under its modernization. The maximally-rising perturbations are spread in the directions of a plasma flux acceleration as well as perpendicular to it. The oscillating instability spread in the electron drift direction of the main garmonic oscillations is possible to estimate. Their wave length, multiple of the accelerator channel circumference one, can resonate in the SPT-channel, captured by the magnetic sound frequency waves, ( ( (R/Udrift)-1 ((2(6) 10 MHz and belongs to the lower hibrid frequency range. The second version – longitudinal oscillations at the frequency: (--1( LH/v0((1(3)106 МHz - belongs to that frequency range one.
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