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Electromagnetic Wave-Fluid Coupling Analysis of Microwave-Supported Shock Wave in Atmosphere
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Abstract

A two-dimensional finite-difference time domain (FDTD) code and two-dimensional computational fluid dynamics
(CFD) code were developed for examining shock waves driven by microwave-induced filamentary plasma. A unified
code was then developed based on the two codes in order to investigate the relation between the ionization front
and generated thrust in detail. In the analysis with the unified code, the shock wave formation is affected by the
ionization structure. In the atmospheric pressure, the ionization front is discretely created and supports a strong shock
wave. However, the energy absorption rate decreases in a diffusive ionization front which is obtained at the low
ambient pressure since the diffusive region is difficult to efficiently absorb the microwave energy due to lower degree

of ionization.
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