518 B 6 31 Z= OFE TR K ¥ AR Vol. 18 No. 6
2017 4E 12 A JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY (NATURAL SCIENCE EDITION) Dec. 2017

AR RRRBANMRFEEEE DB L TR

LEE . HKKX, m7¢

CES T TR 2FPRABE . P59, 710051)

?rﬂ;: Pak kR B MAMAKBENAGEERNAN —HTTFE.BLTERASEETHERA, 2t
BENEMAGEE AR ETNERY W, EEMRBENWEHWA T T SHEM Ka AR S

%E CREEBETHENERFEN. ERFW . HWARK, GTRB R ESE R THE PN FZHM ;4B W

TfPJ%?Ka%ﬁ&%émi PERBETSHEES Ka I EEHLTFSHEGCT AT NTHEREED
RESN FRMEEDBAK33.69dB. Z WL A Ka MEABESHEN P4 TE L BFAMK & oy @5

REFHEAT E, W —FEIR BTN PO R AR,

KR BGEBER;ERTHE T RE WA P 4%

DOI 10. 3969/j. issn. 1009-3516. 2017. 06. 007

RESES V271, TNOIL XEARET A XEHS  1009-3516(2017)06-0040-07

Study on Solution about Re-entry Spacecraft Communications Blackout Problem
by Relay Optimum Proposal

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

Abstract; Currently, relay approach is a feasible scheme in solving the communication blackout problem
when spacecraft reentries. This paper builds up a model of plasma sheath at leeward, analyzes influence of
reentry spacecraft pitch angle on signal transmission in sheath, and contrasts the transmission of Ka-band
signals with S-band signals in the leeward plasma sheath under initial pitch angle of the spacecraft reentry
atmosphere. The result shows that the attenuation of signal electromagnetic wave in plasma sheath decrea-
ses with increase of pitch angle; under condition of the same pitch angle, the transmission of Ka-band sig-
nal is significantly superior to the transmission of S-band signal. Compared to S-band signal, Ka-band sig-
nal’s the transmissivity on leeward increases by at least 55% , with decrease on the attenuation by at least
33.69 dB. It’s suggested that Ka-band signal can be chosen as the communication frequency between reen-
try spacecraft and relay satellite. Relay approach is Proposed by relay optimum proposal, providing ideas
to solve the reentry spacecraft communication blackout problems.
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Tab. 1 The parameters of plasma sheath on leeward of
different heights
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signal in the leeward of different heights
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65 0~0. 0001 556~172 87~97 1.4~2.6
45 0~0.001  82~87.8 75~91 0.59~0. 88
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