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The influence of plasma oscillations in the ions streams onto the channel walls in stationary plasma thruster.
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In the given work the results of researches are presented which show, that the plasma potential oscillations and the electron temperature oscillations in a channel of a stationary plasma thruster (SPT) render an essential influence on a formation of ion velocity distribution function. This is necessary to take account of for an analysis of a formation of the ion stream going out SPT and falling on channel walls. Results, which are presented here, have been received at work SPT-70 in a range discharge voltage up to 300 V, working gas Xe, Kr, in a range the flow up to 2 mg/s. Researches have shown, that in SPT channel the synchronous oscillations of plasma potential and electron temperature in a frequency range f> 20 kHz [1] develop. The oscillations amplitude in channel reaches up to 0.4 its constant value. It is known, that the electric field forming into channel depends from magnetic field configuration and from electronic pressure gradient arising through a change of plasma density along the channel radius [2]. The significant electron temperature modulation should lead to change of an electric field along radius through increase of electronic pressure gradient. In the frequency range f> 60 kHz plasma potential oscillations near the thruster exit develop as the azimuthal waves. An investigation of ion stream showed, that ions have significant radial and azimuthal velocity components [3]. Calculations showed, that this is possible to explain, if to take account of such oscillations. 

The ions stream on channel walls can reach up to 0.5 ions stream going out a thruster. If do not consider oscillations, these ions stream should be essentially less. Obviously, plasma potential oscillations and electron temperature oscillations should influence also on formation of the ions stream on channel walls due to an increase of the radial velocity component and an occurrence of the azimuthal velocity component. By estimations the ions stream on walls because of these oscillations can increase up to 40%.

Numerical calculations of ion dynamics in an azimuthal wave field shows that these ions can get the azimuthal velocity component in one and in other direction depending on the phase under which a wave begins to influence on movement of an ion. Thus the correlation between a direction of azimuthal ion velocity and phase wave velocity is observed. The fraction of ions, which have a significant azimuthal velocity coinciding with a phase wave velocity, dominates the fraction of ions, where they are directed in the opposite sides. However it is necessary to note, that the radial velocity component renders greater influence on a formation of the ionic streams going out a thruster and falling on the channel walls.
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