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Investigation and experimental simulation of in-space performance degradation
of microwave discharge ion engine
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Abstract (HEEE)

In the space operation of microwave discharge ion thruster pl0 on asteroid explorers “Hayabusa” and “Hayabusa 2”, the mass
utilization efficiency was deteriorated over time. Moreover, this deterioration did not occur in endurance tests. In this study, space
operation environment where grid-derived carbon contamination exists was experimentally simulated. From the results, the main cause
was confirmed to be carbon contamination on the waveguide. By comparing experiment and space operation, it was indicated that
experimental simulation can estimate future thruster performance.
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7 1 Deterioration in mass utilization efficiency.
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4 Schematics of p10 thruster.
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722 Operational parameter.

Component Value
Microwave Frequency [GHZ] 4.25
Microwave Power [W] 34
Screen grid bias Voltage [V] 1500
Accelerator grid voltage [V] -350

7% 3 Grids configuration.

Screen Accelerator

grid grid
Thickness [mm] 0.8 1
Grid diameter [mm] 114 114
Apertures diameter [mm] 3.05 12
Number of apertures 855 855
Open area diameter [mm] 108 108
Open area fraction [%] 68.2 10.6
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