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Abstract

In the PIC (particle in cell) of Hall thruster, increasing the dielectric constant of vacuum is often
used to increase the Debye length of plasma, and then the mesh size can be enlarged and the
number of meshes can be reduced to reduce the calculation amount. However, the azimuthal os-
cillation formed by the plasma is sensitive to the change of the vacuum dielectric constant.
Whether the change of the corresponding plasma parameters with the vacuum dielectric constant
conforms to the law of ion acoustic dispersion needs to be verified. This paper is based on the cir-
cumferential and radial model of hall thruster of 2.5D-3V. By changing the amplification factor of
the vacuum dielectric constant, the plasma distribution, the space potential distribution and the
simulated ion acoustic wave parameters were compared with the theoretical values, and it was
found that: the larger the amplification of vacuum dielectric constant is, the larger the azimuthal
wave parameters are. In principle, it is not suitable to use the method of expanding the vacuum
dielectric constant to simulate the larger deviation from the theoretical estimate. If the research
area is large, it can be appropriately expanded to within 4 times.
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Figure 1. Simulate the region diagram
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Figure 2. PIC model
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Figure 3. Model boundary
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Figure 4. The distribution of electron density in the simulated discharge region under different ion temperature conditions.
(a) Electron density distribution at ion temperature of 0.1 eV; (b) Electron density distribution at ion temperature of 20 eV
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Figure 5. The distribution of electron density in the simulated discharge region under different ion temperature conditions. (a)
Electron density distribution (&=4¢&,); (b) Electron density distribution (&=9¢;); (c) Electron density distribution

(&£ =100¢, ); (d) Electron density distribution (& = 400¢, )
5. FEIBFREMBXENBEFEES B, () BFREENM(s=45); (b) BFREBEEDI T (c=9));
(c) BFHEEN(s=100sg,); (d) BFHEE D (s=400¢,)
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Figure 6. Comparison of radial and azimuthal changes of potential at different vacuum permittivity. (a) Comparison of
radial changes of potential at different vacuum dielectric constants; (b) Comparison of azimuthal changes of potential at
different vacuum dielectric constants
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ge area at different vacuum dielectric constants
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Table 2. Theoretical and simulation value of the azimuthal wave parameters at different vacuum permittivity
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