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model of electron heating in stationary plasma thruster
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In this work a model of electron heating in stationary plasma thruster (SPT) [1] is developed. As it is known from the experiment, the geometry of magnetic field significantly affects the SPT operation. We calculate the three-dimensional magnetic and electric fields of a stationary plasma thruster, taking into account the influence of secondary plasma currents. In the obtained configuration the exact trajectories of the electron motion are calculated (see example in Fig. 1). The main source of electron heating in the developed model is a large electric field near the cathode. It is assumed that the cathode emits several amperes of unmagnetized electrons. It is shown that before being magnetized these electrons are able to obtain kinetic energy of several tens of eV, which is sufficient to provide a noticeable increase of plasma density to the cathode and establish the longitudinal potential distribution [2].
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Figure 1. The trajectory of the electron, starting from the cathode with zero energy
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