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Abstract

A Hall thruster is a type of electric propulsion and has advantages such as high specific impulse and high efficiency. From those
points to the present, the demand for electric propulsion systems such as all electrified satellites has expanded and various missions
proposals using high power Hall thrusters are cited. However, it is hard to say that high thrust and long lifetime meet the required
conditions and there are still problems to be solved. In the research, we aimed to develop a Hall thruster capable of achieving high
power, high specific impulse and high efficiency with the final goals of developing 1 GW class solar power satellite construction
and manned Mars exploration ships. For that purpose, we got the propulsion performance of SPT type Hall thruster “THT” which is
high specific impulse by applying a discharge voltage of 1,000 V. In order to further improve the performance, it is necessary to
clarify the plasma states inside the discharge chamber by numerical analysis, so we used the 2-D Hybrid PIC model for the
propulsive performance value obtained in the experiment and “THT-VI”. And the validity of this analysis model was verified by
comparing the propulsive performance values of numerical analysis results.
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Chamber
Length [mm] 2,250
Diameter [mm] 1,200
Pump
Exhaust Velocity [L/s] 10,000

Back Pressure [Pa] 3.3x107?
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Length [mm] 40
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Coils
Material Copper
Diameter [mm] 0.5
Inner Coil
Number of Turns 1,200
Quantity 1
Outer Coils
Number of Turns 1,400
Quantity 6
Trim Coil
Number of Turns 350
Quantity 1
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Discharge Voltage [V] 300 - 1,000
Propellant Xenon
THT-VI 3.0-4.0
Mass Flow Rate [mg/s]
Hollow Cathode 0.1

Coil Current [A] 0.45,0.45,0.6 (Inner, Outer, Trim)

Maximum Magnetic

. 19

Field Strength [mT]

Back Pressure [Pa] 6.0 x 102
Vacuum Device OIT Chamber
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