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A Research on Communications Blackout Problem in Ka-Band by Relay Method

WEN Zhijun, CHEN Changxing, LING Yunfei, ZHOU Tianxiang
(Science College, Air Force Engineering University, Xi'an 710051, China)

Abstract: To solve the reentry spacecraft communications blackout problem, this paper establishes a uni-
form plasma sheath model of reentry spacecraft on windward and leeward respectively in light of experi-
ment data like ARD, and analyzes the effects of frequency parameters such as the thickness, electron den-
sity and plasma collision of plasma sheath of reentry spacecraft on windward and leeward to the transmis-
sion of Ka-band. The result shows that the transmission of Ka-band signals on leeward is significantly su-
perior to that on windward, and the transmission of Ka-band signals on leeward increases by at least 88% ,
and the attenuation value decreases by at least 19 dB,compared to that on windward. This provides a theo-
retical reference for researching the reentry spacecraft in communication problems.
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Fig.1 The transmission model of relay method
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Tab.1 The parameters of plasma sheath on windward

of different heights

HAEE/km d /m f w/Hz n, /m*
85 0.08 2.24X10" 2X10'"
65 0.10 3.6X10" 610"
45 0.09 6.4X10° 5X10'"
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Fig.3 The effect of three sets of parameters on windward to the

electromagnetic wave transmission performance of Ka-band
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Fig.4  The effect of three sets of parameters on Leeward to the
electromagnetic wave transmission performance of Ka-band
®2 ARBASESRNENEEFHERESH
Tab.2 The parameters of plasma sheath on leeward

of different heights

FAEE /km d /m f ow/Hz n, /m*
85 0.03 2.8X10° 110"
65 0.06 7.4X108 1X10"
45 0.04 7.8 X107 3X 10"
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Tab.3  The contract of Ka—band signal transmission on spacecraft

windward and leeward of different heights

BHRE (%) TEWfE/ dB

HAREE/km
. R B ORE B
85 0.4%~3%  99.8%~99.9% 19~23  0.005~0.01
65 0~0.001%  88.7%~94%  273~327  0.25~0.52
15 0~1.2%  98.7%~99.3%  21~45  0.02~0.06
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