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Electromagnetic wave propagation in plasma
sheath of hypersonic vehicles
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(School of Sciences, Xidian University, Xi’an 710071, China)

Abstract: A vehicle flying at high velocity in the atmosphere is surrounded by plasma sheath that affects the
propagation of electromagnetic waves to and from the vehicle. This plasma sheath causes an important system
operation problem known as communications blackout or radio blackout. The Navier-Stokes set of equations is
solved, using the an advection upstream splitting method modified by the pressure-based weight functions(AUS-
MPW++). The electron density distribution is obtained and the amount of attenuation of the signal is calculated.
According to the “electromagnetic window” schematic, the propagation of electromagnetic wave in an inhomoge-
neous magnetized medium is simulated. Simulation results show that the electron density decreases by increas-
ing the magnetic intensity in the electromagnetic window and this method can decrease the attenuation of electro-
magnetic wave propagation in plasma sheath efficiently.
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