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Investigation of the 300 GHz millimeter-wave discharge for the millimeter-wave
beamed energy propulsion
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The beamed energy propulsions are attractive for the future low-cost
mass-transportation to the space as alternatives to the chemical propulsions. A mega-watt class
oscillator, gyrotron is currently available in the millimeter-wave range. The millimeter-wave
discharge is a key factor of the thrust generation process. The ionization front propagates in the
electric field lower than the ionization threshold and self-organized filamentary structures are
created in the discharge. In this study, we investigated the millimeter wave discharge with high
spatial and time resolution using a 303 GHz high-power gyrotron as a beam source. We observed the
transition between two types of filamentary plasma arrays from the quarter-of-the-wavelength (A /74)
structure at the focal point to the comb-shaped array parallel to the incident beam with spacing of
0.96 A for the first time. In addition, the shock wave formation and propagation was visualized by
the shadowgraph.
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