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The downward ELF/VLF waves radiation excited

by ionospheric artificial modulation

CHANG Shan-Shan, ZHAO Zheng-Yu, WANG Feng

Department of Space Physicss School of Electronic Information , Wuhan University , Wuhan 430079, China

Abstract By heating the ionosphere with large ELF/VLF-modulated HF wave, a virtual antenna
is produced in the ionosphere, which is an effective means to radiate ELF/VLF waves. This
paper uses the modulated-heating models of Wang Feng (2009) to calculate the strength of the LF
radiation source produced by HF heating, uses full-wave model to analyze attenuation and
reflection of the LF wave transmitting downward, and with HAARP experiment parameter,
simulates magnetic field of the LF signals on the sea, which is in PT order, according with the
experimental data.
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Fig. 2 Ionospheric artificial modulation

(a) Electron temperature changes versus time; (b) Height-integrated Pedersen conductivity disturbance versus time;

(c) Height-integrated Hall conductivity disturbance versus time; (d) Total electric current density disturbance versus time.
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