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Propagation analysis of Ka—band electromagnetic wave in atmospheric plasma
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(a.Institute of Applied Electronics; b.Key Laboratory of High Power Microwave Technology , China Academy of Engineering Physics ,
Mianyang Sichuan 621999, China)

Abstract: S-band High Power Microwave(HPM) is employed to produce the plasma in the
atmosphere environment simulation chamber. The experiment researches on Ka-band microwave
propagating characteristics in atmospheric plasma are performed, and the Ka-band microwave
attenuation characteristics of atmospheric plasma are obtained. Some novelty propagation characteristics
in the interaction of electromagnetic wave and atmospheric plasma are found: the electromagnetic wave
transmission signal enhancement effect appears oscillation on Ka-band; the maximum value of
propagation enhancement is almost 2 times, and the period of oscillation is 80 MHz. The phenomenon of
propagation enhancement also occurs with the enhancing of buffer gas pressure, but the amplitude
decreases. The reasons of propagation enhancement are analyzed. The research results provide important
technical support for the application of plasma in stealth and black barrier communications.
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Fig.1 Sketch of the experimental device
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Fig.2 Diagram of experimental site
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Fig.3 Typical demodulation curves of Ka—band microwave
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