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Research on the focusing effect of HF heating caused by

the chemical release using ray tracing method

XIANG Wei, ZHAO Zheng-Yu, HU Yao-Gai
School of Electronic Information ,Wuhan University sWuhan 430079 ,China

Abstract The depletion of ionospheric electron density can be generated by the chemical material
release, which is nominated as ionosphere hole. When the HF (high frequency) radio waves
propagate through the hole, the refraction of the HF radio waves due to the electron density
gradient might form a focusing effect. In this paper the effects of ionospheric focus heating by HF
radio wave propagation through ionosphere hole are evaluated using the numerical ray tracing
method. The leading numerical results are as follows. Release of H,O and SF; is able to produce
an obvious hole in the ionosphere with radius of 25~50 km approximately; the electron density's
attenuation rate is above 10%, which can sometimes achieve 90% nearby the release point.
Additionally chemical materials of different mole number release can also bring different effects.
Focusing effects could reach the best performance at 300 km height by releasing 100 mol H,O
when the frequency of the high power radio waves is 15 MHz. Due to the focusing effects, the
amplitude of wave energy absorption may raise about 10 dB, which is a twofold increase. After

the focused heating the electron temperature may increase approximately 20% than the normal

HF heating.
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Release H, O-10000mol-300km-300s

(a) (c) (e) are the high-frequency wave propagation ray figure of the frequency at 13.2, 15, 20 MHz having none hole;

(b) (d) (D are the high-frequency wave propagation ray figure of the frequency at 13.2, 15, 20 MHz having hole.
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(a) (c) (e) are the high-frequency wave propagation ray figure of the frequency at 13.2, 15, 20 MHz having none hole;
(b) (d) (D are the high-frequency wave propagation ray figure of the frequency at 13. 2, 15, 20 MHz having hole.
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