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Improvement of completely electrodeless helicon plasma thruster using supersonic
gas puffing
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For a neutral particle depletion problem in a helicon plasma thruster, a
supersonic gas puffing method and internal gas feeding method has been proposed. The proposed
methods supply gas into the inner region of plasma directly. The main objective of these methods are

to reduce the depletion of neutral particles in plasma. This phenomenon is considered to limit the
increase of electron density. Therefore, the thrust increase, which is proportional to the electron
density, is also limited. To address this issue, the proposed methods attempts to supply the neutral
particles directly to the generation area of the plasma.

In the case of the supersonic gas puffing method, a focusing gas beam can be generated. However,
the amount of gas is too large compared to conventional thruster. The other hand, it"s revealed that
51% increased reaction force has been obtained at a radio-frequency power of 3 kW and a gas feeding
rate of 100 sccm (Ar) using the internal feeding method.
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