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Abstract: Facility pressure effects of Hall thruster vacuum chamber test was investigated via Particle-In-Cell plasma simulation. Facility pressure

effects were modeled by injecting neutral background gas, and parametric study was conducted for different pressure conditions. Unlike previous studies,

not only the effect of static pressure but also that of dynamic one was investigated. The result shows that the experimentally observed unexpectedly

high specific impulse increment due to facility pressure effects, which was known to be unaccountable by static pressure, can be reasonably explained

with the existence of estimated dynamic pressure. Quantitatively, it was shown that the specific impulse increment due to facility pressure effects can
exceed 5 % even the testing standard (<3.0x107 torr) is fulfilled if the backflow speed is higher than 300 m/s.
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o X Electron mass multiplied by f = 2,500
Artificial mass ratio (2/3)
Magnetic field correction f 8= f =136
Artificial permittivity NOT used
Self-similarity scaling NOT used
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Macro particle 4,0x10 real particles/simulation particle
Bohm diffusion coefficient 1/16
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Particle species e, Xe, Xe , Xe

e —Xe elastic scattering

e —Xe excitation

Collision e —Xe ionization
e —Xe+ ionization
Coulomb collision
Magnetic field No induced field

Second-order central-difference
Runge-Kutta 4th order
Linear weighting
Monte Carlo Collision

Potential, Electric field
Particle mover

Particle and field weighting
Inter-particle collision
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