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ABSTRACT

Particle-in-cell method which blends Eulerian grids and Lagrangian particle is utilized to
solve simplified hall-effect thruster. Since this study individually tracks not only neutrons
and ions but also electrons, message passing interface(mpi) scheme is adopted for parallel
computer cluster. Helical movement of an electron cloud in constant magnetic field is
validated comparing with an exact solution. A plasma in radial magnetic field and axial
electric field in a reaction cylinder is established. Electrons do double helix movement and
are well anchored in a cylinder. lonization of neutrons by impact with high-speed electrons
generates ion particles. They are accelerated by axial electric field, which forms a plume of
a plasma-effect thruster.
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Fig. 1. Schematics of particle-in—cell
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Fig. 4. Helical motion of electrons in a
magnetic field

Table 1. Comparison of analytical and
numerical result of helix radius
Uniform B Incremental B
Height Larmor PIC Larmor PIC
[mm] rad. result rad. result
[mm] [mm] [mm] [mm]
10 2.070 2.0712 1.703 1.7122
20 2.070 2.0720 1.523 1.5329
30 2.070 2.0741 1.343 1.3442
40 2.070 2.0767 1.163 1.1578
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