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Abstract

The position of the cathode concerning the magnetic field map inside the discharge
channel affects the performance and lifetime of the Hall effect thruster. The neutralizer
cathode has two important functions in the Hall effect thruster. Almost %18 cathode
electrons enter the discharge channel of the Hall thruster and provide the necessary
electrons for ionization. The rest of the electrons neutralize the ions coming out from
the thruster and the spacecraft remains neutral regarding electric charge. In this article,
the map of the magnetic field and separatrix lines inside the thruster are simulated with
FEMM software. According to the position of the magnetic field separatrix lines, the
neutralizer cathode is placed in three different positions, and the Hall effect thruster
performance is simulated using the XOOPIC code and the PIC-MCC method. Shifting
the position of the cathode relative to the magnetic field lines and the field separatrix
line, significant changes were observed in the parameters of the cathode voltage, the
thrust force, and the thruster's specific impact, which improves the thruster's
performance. The results of this research show that the performance parameters of the
thruster are optimized due to increasing the lifetime of the cathode when the cathode is
placed between the first and second separatrix lines.
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