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Abstract: In order to obtain the dynamic behavior of primary electrons that cannot be measured in the ion
thruster discharge chamber, a 2D axis symmetric PIC/MCC model is established by using the PIC/MCC simula-
tion. The collisional probabilities between the electrons and neutral atoms, the loss rate of the electrons, the ef-
fects of electromagnetic field in the chamber on the velocity and the trajectory of the primary electron are ana-
lyzed. The simulation results show that the maximal magnetic field locates at the surface of the permanent mag-
nets. The magnetic field decreases exponentially away from the wall all along the boundary. Dynamic potential in-
duced by space charges is about 0~2.0V, which is so small that cannot affect the dynamical behavior of the pri-
mary electron. Motion of a particle along the magnetic field is not affected by this field, however, it causes the
particle motion to form a helix along with a radius given by the Larmor radius. Electron loss increases exponential -
ly with the total number of the primary electrons. While the total number of the primary electron is about 1.2X
10°, its loss rate is only 0.02%
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Fig. 1 Geometric structure of the LIPS-200 ion thruster

discharge chamber
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Fig.2 Flow chart
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Fig.3 Magnetic flux density contours for the LIPS-200 ion thruster discharge chamber
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Fig.5 Electric field contours for the LIPS-200 ion thruster discharge chamber
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Fig. 6 Change of the axial velocity for a primary electron

with its position
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Fig. 7 Change of the velocity for a primary electron with the iterations
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