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Influence of Reentry Plasma Sheath on TT&C Signals Transmission

ZHANG Zuo-yi,ZHAO Liang, LIU Xiu-xiang

(Science and Technology on Space Physics Laboratory, Beijing 100076, China)

Abstract; In the reentry process of hypersonic vehicles, there is a layer of plasma sheath around the air-
craft, which seriously influences the transmission of telemetry,track and command ( TT&C) signals. An a-
daptive stratified model of inhomogeneous plasma sheath is proposed to analyze the influence of TT&C sig-
nals through plasma sheath. By simulating the transmission attenuation of electromagnetic waves in the
RAM-C typical reentry plasma sheath,the blackout altitudes of TT&C signals are obtained. Comparing the
results with the data in NASA’ s report shows the two correspond very well. The actual flight tests also
demonstrate the effectiveness of this method. It indicates that the method can simulate the transmission

characteristic of electromagnetic waves in reentry plasma sheath and can be used in further research of the

blackout phenomenon.
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Fig. 1 Electron density profiles at different altitudes
for RAM-C vehicles
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Table 1 Collision frequencies in different typical

altitudes( 7=2 000 K)
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Fig. 2 Inhomogeneous plasma sheath stratified model
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plasma sheath stratified model
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Fig. 4 Attenuation of electromagnetic wave through
plasma sheath at different altitudes

I BLAEF S NASA 5245 5474 1L, 3%
225 NASA Hed b e 4 Hh 0 5 A B, BB T L
S.C. X #B iy 4 A~ B RIS (1.5 GHz.3.0 GHz,
5.7 GHzFN9.2 GHz, 1524 /5 B T 2 15 5 2 i 5
B EREN, Nk 2 PR,

®2 BHRNEESFIEETFHERRER
Table 2 Attenuation of TT&C signals through plasma sheath

5/ km g/ dB

L HitBe S BBz C Bt X J B
76 -6.64 -0.03  -0.004  -0.001
71 -35.50  -9.57  -0.030  -0.010
62 -47.60  -35.20  -5.480  -0.100
53 -61.90  -50.40  -22.400  -0.620
48 -69.80  —-60.30  -35.200 -3.160
30 -76.50  —-104.90 -127.500 -129.300
25 -13.20  -14.70  -15.300 -13.600
21 -0.47 -0.47  -0.450  -0.410
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