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Realization of a High Specific-Impulse Microwave Discharge lon Engine for Deep
Space Exploration

Tabata, Kuniyoshi

2,200,000

7.5 kv
25 mN, 6,600

7 kv

10 km/s

The objective of this study was to realize a high specific-impulse microwave
discharge ion engine for deep space exploration beyond Jupiter. A previous study identified the
instability of ion extraction at an ion acceleration voltage of 7.5 kV. This study revealed that the
surface conductivity of the waveguide through which microwaves propagate significantly contributes
to the instability and achieved stable operation by fine-tuning the thruster design. Consequently, a
thrust of 25 mN and a specific impulse of 6,600 s were achieved. Besides, this study demonstrated

that the optimal design from a long-term perspective is crucial in enhancing the ion engine system’
s durability, considering the wavelength shortening effect caused by grid-derived carbon deposition

on the waveguide after long-time operation.
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