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Abstract :

In conventional electric propulsion systems for space applications, the problems of life reduction
and thrust limitation due to wear and tear on the plasma generation and acceleration electrodes,
which are in contact with the plasma, have been a problem. Radio-frequency plasma thrusters solve
these problems by generating plasma using a radio-frequency antenna that is not in contact with the
plasma. However, it is difficult to accelerate the plasma by direct electromagnetic and electrostatic
forces, and a 2-3 times improvement in thrust and fuel efficiency is required.

This study proposes a high-frequency plasma thruster using a divergent magnetic field generated
by powerful permanent magnets, and aims to prepare an experimental environment, including a
vacuum vessel, for the fabrication and performance evaluation of the thruster. For the experimental
environment, a new vacuum vessel with a diameter of 750 mm and a length of 1,500 mm was
constructed. A simple pendulum-type thrust stand was built to evaluate the thrust force of the
thruster. Discharge experiments were carried out on the fabricated thruster, and problems such as
backflow of plasma exhaust were solved and preparations for future performance improvement

experiments were completed.
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