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Fig. 1. (color online) RAM-II aircraft grid partitioning: (a) RAM-II wall grid partitioning; (b) RAM-II flow
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Fig. 2. (color online) Aircraft flow field distribution when altitude is 74.68 km: (a) Mach number distribution;

(b) pressure distribution; (c) temperature distribution; (d) electronic density distribution.

P
35000.000
9521.810
2590.430
704.730
191.723
T
(d)
11000
9000
7000 Ne
6x 10
5000 1.86255 x 1012
3000 5.78182 % 10°
1.79482 x 107
1000

3 (M) MR 50.29 km B WATE A BB Ao E (a) DS =B, (b) KRS =Bl (o) W
ST B (d) HPEEN = B
Fig. 3. (color online) Aircraft flow field distribution when altitude is 50.29 km: (a) Mach number distribution;

(b) pressure distribution; (c¢) temperature distribution; (d) electronic density distribution.
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Fig. 4. (color online) Aircraft flow field distribution when altitude is 32.00 km: (a) Mach number distribution;

(b) pressure distribution; (c¢) temperature distribution; (d) electronic density distribution.
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Fig. 5. (color online) Aircraft flow field distribution when altitude is 25.91 km: (a) Mach number distribution;

(b) pressure distribution; (c) temperature distribution; (d) electronic density distribution.

035201-4


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

Y18 Z R  Acta Phys. Sin.

Vol. 65, No. 3 (2016) 035201

A2 B3 -4 R 5 R AT AL

1) H = 74.68—25.91 km, B8 4T T %, i
W 0% B e T S RIS, 7E H = 32.0 ki B,
S BT RIA T R OR M A UE H FEUE
fHZ18 3 x 1016 /em?; i 75 1l /AT 38 8 B 45 2 1
A HL 55 B A AT 2 RN G N AR R I, RIS
KR DA IR A O, S AR A
5, 1M H 5 AT B AN E DA G W3 T3
W v X 38 AR PR SR E N, B B R
F]10M—1016 /em?; WHLBN T M), HLTHUE E B D
BEAIC, B0 i 7 H0% 2 T4 1010—101 /em?®;

2) H R 5 204 2 B AT R 37 g oK R SR Bl A
FEE T e i AR, X B T2 AT 8 RIS s
FESG AN, BAR TR B, (RS SA ST
SR AN AT B IR SR L £ B IR &R

3) BH P A 2 P T R o A P B A v
AN S I XS BT KT AR CATIRES
o FE RGN, — 75 T AT 88 10 RAT R 2R,
HE T RAT S (3 0 S0 B0 R R IR R
FE Tty 55— 75 T E T i R0 I 5 3 () S R AE A
TRRAE— RPN EE L, ISR
e P I P A — S RS

3 BEWAELSHAES FHEFH
MR 72T H#FDTD &%

H T A 58 2 T A — T 5 R S R L O R
K 272 FDTD X £ B AR 5 B 1 1 o 1) W gt
BEAT UG, R T BN S AR T A A
B A 6 o, HUREIHT 2 Bl E 1A R4k, s
x5 1A, WESA y By 1) (FE ELARTE R A1), BAIE N
SR B HIJT FIUEIE 2 J7 1), A5 T AR E R N d.

®v

z
SR TR J

T

T wm

El6 LB AE AR S B S B T A R I P B Y
Fig. 6. Physics model of electromagnetic wave propa-

gation in non-uniform magnetization plasma sheath.
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Fig. 7. The actual measured magnetic field strength

curve under different distance.
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Study on transmission characteristics of electromagnetic
waves in inhomogeneously magnetized plasma sheath®
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Abstract

We use simulation software to simulate the plasma sheath flow field of RAM-IT at four different altitudes, and
get the distribution information of electron density, temperature, and Mach number of plasma sheath at four typical
flight altitudes. On this basis, the paper analyzes the cause of the distribution at each altitude. Secondly, Z transform
FDTD formula is used to solve the electromagnetic problem in the dispersed medium. According to RAM-II aircraft
plasma sheath data, we calculate the power transmission coefficient and power reflectance coefficient of L, S-band
electromagnetic waves by Z transform FDTD method at each altitude. Because of the strength of magnetic field used in
actual aircraft cannot be uniform, in this calculation the plasma sheath and the magnetic induction are both non-uniform.
The transmission characteristics are also different between left-hand circularly polarized waves and right-hand circularly
polarized wave in the magnetized plasma. Finally, the paper gives some theoretical design advise about communication

antenna for supersonic speed aircraft.

Keywords: plasma sheath, non-uniform magnetization, left-hand circularly polarized and right-hand

circularly polarized wave
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