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Development of Advanced Electrodeless Electromagnetic Acceleration Method and
Analysis of Physics Phenomena Using Helicon High-Density Plasma

Shunjiro, Shinohara
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Specific impulse in the electric prupulsion is higher than the cheical one,

and it is crucial to develop electric propulsion rockets usin plasmas for future electric satellite,

interplanetary transport etc. The development of the plasma rockets with long lige with high power
is challenging for, e.g., a deep space exploration to exceed "Hayabusa" project.

In this research, we have succeeded to obtain the following results, using a proposed concept of "
electrodeless™ condition, which has entire processes of hihg-density plasma production and novel
electromagnetic acceleration.
Here, we have investigated physical phenomena with advanced, developed diagnostics and
therory/simulation, leading to new findings and established a proto-type model by optimization:
plasma pridcution with the smallest and the largest diameters (0.05-74 cm), new gas feeding system
(internal and supersonic types), rotating magnetic field and m = 0 half cycle accerelation methods.
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