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Small electrodeless electric propulsion system with ECR plasma and fluctuating
magnetic field
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In this research, I aim to demonstrate a newly proposed electrodeless
electric propulsion system for space craft. In this propulsion system, plasma generated with
electron cyclotron resonance (ECR), which is the interaction between electrons in magnetic field
with specific strength and high-frequency (GHz band) electro-magnetic wave, is accelerated by
controlling the magnetic field by a coil. A system capable of radiating a high frequency with a
maximum output of about 15 W in the frequency range of 2 GHz to 4 GHz was completed. ECR discharge
plasma was successfully created in a tube with a diameter of 10 mm within the target energy range
using only permanent magnets. However, the stable generation of plasma in the magnetic field by a
coil ?nq a magnet was not successful. Therefore, farther researches are needed to demonstrate this
propulsion.
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