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Particle-in-cell simulation of physical characteristics of plasma in Hall thruster

chamber
Parya Abouhamzeh, Fatemeh Asadi”, Ali Reza Niknam
Laser and Plasma Research Institute, Shahid Beheshti University, Tehran
*corresponding e-mail: fateameasadi@gmail.com

Abstract:

Hall thruster is one of the most promising systems for satellites circular orbit keeping. The basic idea of
Hall thrusters is to produce a large electric field in plasma by applying a transverse magnetic field to reduce
the electrons conductivity. This electric field separates the positive ions from the plasma and accelerates
them to high velocity without extracting grids, thus producing a thrust. In this research, based on the 2D-
3V electrostatic particle-in-cell (PIC) simulation program by Python programming language, the basic
parameters in the chamber of Hall thruster are investigated. This simulation is in a cylindrical coordinate
system (r-z) with axial symmetry. We have plotted the phase-space diagrams for electrons and ions in two
directions, the temporal evolution of the electric field and also the temporal evolution of total density.

Keywords: Plasma, Hall thruster, Particle-in-cell simulation
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electron Z phase space at t = 2.6334 (omega Normaiized)
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R phase space at t = 5.8254 (omega Normalized electron R phase space at t = 9.709 (omega Normalized)
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