%516 B 5 W ZF OE TR’ K ¥ ¥ WAKRBERD Vol.16 No.5
2015 4F 10 A JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY(NATURAL SCIENCE EDITION) Oct.2015

Il 3T == 18] 5 B F 0 85 B 3T X 2% K R B 1 0 i

¥ o4&, KX, EmE', BRXM., K ¥, B
(12 FE TR PR B VG2, 71005152, PH2EMF HL K2 L+ TR 2B, PH 22, 710121)

WE HXFHFEOTEABET AR BAGAEBE”F A, RE RAM CR{H#H T
TREBE BEL - AEETRYEEHEA AIHEATEIN TEE TR AMZ KA LA
ANE . ANEETFREE SETFTRETFEE . FHTRAEAZT AR ZENTASFHF
AT AMZEAELEETREETFNERERE A, FEEREEA EAKZHEMEN ELZTHE
FeAG AN THABE A, L PAKRAEFE T 0.22 THZ AW FE WP E 30dB U T, it
EERTAGEZEFERUTMNERFEA T EALARCGARRRERSE,

KBRA AR FETFREE; AHEK

DOI  10. 3969/j. issn. 1009-3516. 2015. 05. 003

FESES V271;TNo1L XEkRER A XEHE  1009-3516(2015)05-0011-04

Analysis of Terahertz Wave Propagation in Near Space Plasma Sheath
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Abstract; Aimed at the problem that the communication blackout usually happens when a hypersonic vehi-
cle voyage closes to the space, a model of plasma sheath is established according to the data provided by ra-
dio attenuation measurement C (RAM C) voyage experiment. Through numerical calculation, the principle
of interaction between plasma and terahertz wave is analyzed, and the properties of terahertz wave propa-
gation in plasma sheath are obtained by changing the parameters of plasma including plasma thickness,
plasma density, plasma collision frequency and terahertz wave incident angle. The simulation shows that
taking the terahertz frequency band as communication frequency band in near space, this is advantageous
to the solution of communication blackout problem in the value of attenuation less than 30 dB at the atmos-
pheric window of 0.22 THz. The result can be used as reference for design of communication platform in

the near space.
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Fig.1 Terahertz wave propagation with variation

of plasma thickness
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Fig.2 Terahertz wave propagation with variation

of plasma density
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Fig.3 Terahertz wave propagation with variation of

plasma collision frequency
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of terahertz wave incident angle
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