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Propagation of electromagnetic signals in the
time-varying plasma*
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Abstract

Because the boundary layer of the plasma sheath formed around the hypersonic vehicle flying in atmosphere is
turbulent, the parameters of plasma sheath, such as the electron density, become time-varying. Both the amplitude
and phase of electromagnetic (EM) signal are modulated by the time-varying plasma. By using a large volume uniform
plasma generator, an experimental system for the propagation of EM signals in the time-varying plasma is built. The
propagation experiment of the monochromatic signals and binary phase shift keying signals in S band of plasma is
conducted. The modulations of the amplitude and phase of EM signal are proved, and the rotation of constellation
of the multiple phase shift keying (MPSK) signal is observed. The experimental and simulation results demonstrate
that the frequency of parasitic modulation is the same as that of time-varying plasma and the parasitical modulation
intensity varies in proportion to the ratio of the electron density profile to the carrier frequency. Even if the carrier
frequency is higher than the plasma frequency, the parasitical modulation will make the constellation of the MPSK

signals circumvolve, and the bit error rate higher.

Keywords: time-varying plasma, electromagnetic wave propagation, parasitical modulation, plasma

generation
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