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The transmission characteristics of radio wave
in the plasma based on finite difference time domain
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National University of Defense Technology, Changsha 410073 ,China)
Abstract; According to the basic principles of the finite difference time domain (FDTD) method, firstly the physical field characteristics and
the numerical calculation of the plasma were analyzed; and then the reentry plasma sheath formed and plasma relative dielectric constant of the wave
attenuation were introduced; lastly the propagation of electromagnetic waves in the plasma with three-dimensional FDTD method and two-

dimensional FDTD method were simulated. Simulation results proved that the FDTD method is an effective method to solve the electromagnetic wave

propagation in the complex medium.
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Fig.1 The distribution of electromagnetic

field components in the FDTD network
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Fig.2 Calculate the electric field intensity distribution
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of space point with three-dimensional FDTD method

when the wave spread in the air
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Fig.3 Calculate the electric field intensity of the point
distribution with two-dimensional FDTD method when

the wave spread in the air space
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Fig.4 The electric field distribution when the wave
is 2. 2GHz through the plasma
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Fig.5 he electric field distribution when the
wave is 5. 6GHz through the plasma

B 4 aTRUE oy Sk, 23 B4 2K
B P AE 2 B TR R BAR . 2%
(EIEIR B — ZORBE LT 38 WA ek
WA SE R AKX, IS AT RUE H, PTE S
i) S5 1 1R DA IR, T 0diAR /N, ol LI 2wl LA
TR T IRIX

MULEFHRSE R T LA Y X P50k w] DL
BRI IA A 5 A AL 1 O, FEAS RO T v
WA 5 A2 2 24 S AR e A8 25 A DX ) T i
THOLe X TGRS 5 AR S I AR 45 B 1
PRI AT O, 1] LCRECR iR 75 35 AL B -



<194 - ES I S = o

5535 &

T, MR — I 20 5 — DX 45 5 1 1A o3 A
Je 81 B AN ST Ak BEAE I 2 R AR 5 5
AR 5] 45 B A XA B0, mDRF I X ) 23
A TN X, R B RN BN, WA E S —
A DY A5 B T AR R B AT AT R LR
WA 5 oy SIAR I AR 25 8 TR XN A D7 ik AT
WE ARG, IR — I 2 XA AR 2 4 2
TARBEATRAAR AL . doe ] DLRAHZ XA ]
N 220454 e B8 HEL 378 E 20 A

5 HRiE

A SV FDTD J73 408 1 R R A 55 5 1
PR LA 0, 2R B =4k FDTD F1— 4k FDTD
BT T e 25 S AR B 2 ) 4% R L o
OYATIE L, R J5 SR F R4 )5 12 FL A T I FE 2. 2GHz
F15. 6GHz W} 2 2o 45 85 T 1A B 19 HL 3 43 A 1 90 o
o JE B 1 S b T 2 TR B, O
REASIE— B 5 L AR PR, X St 5 I 2 i
KiEfEA T EENSEE L,

5 2 3k ( References)

(1]

(2]

(7]

Yee K S. Numericalsolution ofinitial boundary value problems
involving Maxwell’ s equation in isotropic media [ J]. TEEE
Transactions, 1996 ,14(3) :302 - 307.

Mur G. Absorbing boundary conditions forfinite difference
electromagneticfield
equations [ J ]. IEEE Transactions, 1981, ENX - 23 (4).
377.382.

Taflove A. Application of the finite difference timedomain

approximation of the Time-domain

method to sinusoidal steady-state electromagnetic penetration
problems[ J]. IEEE Transactions,1980,EMC -22.:191 —202.
Taflove A, Hagness S C. Computational electrodynamics: the
finite difference time domain method [ M ].
House, 2005.

Young J L. Antennas Propagate. IEEE Transactions, 1995.
EIEN, 1B BB BRI IR 22 ML M ] P TR
s ket 2002.

GE Debiao, YAN Yubo. The finite-difference time-domain
The Press of Xi’an
University of Electronic Science and Technology, 2002. ( in
Chinese)

PRFA AR 5B FARM AL AT (D] IBE TR K
2#, 2005.

CHEN Songlin. The electromagnetic characteristics of plasma

[ D]. Naval University of Engineering,2005. (in Chinese )

Boston; Artech

method of Electromagnetic wave [ M ].



