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FDTD Algorithm Based on the Modified Lorentz Dispersive Model for the
Analysis of the Characteristics of Plasma

OFZE - 240 ZFA - F|F - 0184 - QYUY TS FHFA - MK ET - REHT - S5

Wookhyun Ahn - Sangin Kim - Changseok Cho * Taejoo Oh - Yongshik Lee - Ilyoung Oh*
Jinwoo Yim** - Jungje Ha** - Gihun Bae** - Heung Cheol You** - Jong-Gwan Yook

2 o

B =TS F8 2R AIZF 9 (FDTD: finite-difference time-domain)oll 2§ 7453 Sek2nt #4F B2 AlQkgit). 3¢
Foll mat H714 540] el SetAnte] $4F SAS Aty a0 R Rdyety] 98 +4E BEA2 B RS
ol &3te] FFATE TtHAAF 7] B4 A HAWS A&ste] ZEkRutel g 4 EAE 24k 239
ATE FEa00m, £4E A= 24 23S FDIDY| A&k Wis =oatiinh & =ioA Aok 4% 2d=
A 238 7dke] ZEl2el Bdo] f44 AW wWH(DBD: dielectric barrier discharge) Z2}2n| BHAI71E §AA SEERE
57t Bd o] &3 f489 dolE e AR AS Folskth B dlo|th TH F(RCS: radar cross-section) &7
A3 Aol N E Fa A FAHE ZA= BAF Y 7)wke] FDID ¢ E9] AI=E ASsIsh

Abstract

In this paper, to analyze the dispersive characteristics of plasma, a dispersive model suitable for the finite-difference time-domain
(FDTD) method is proposed. The dispersive characteristics of plasma with varying electrical properties according to frequency were
accurately and efficiently expressed using the modified Lorentz dispersive model. The coefficient of the modified Lorentz dispersive
model was extracted by applying complex curve fitting based on the weighted least squares method. The method of applying the
modified Lorentz dispersion model to the FDTD is discussed. The plasma model based on the modified Lorentz dispersion model
proposed in this paper was verified to match the data of the dielectric barrier discharge (DBD) plasma generator from dielectric slab
equivalent modeling. The accuracy of the proposed FDTD algorithm based on the modified Lorentz dispersive model was verified by
comparison with the results of the broadband radar cross-section (RCS) measurement experiment.
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Table 1. Comparison of computational quantities of
dispersive FDTD modeling of plasma.
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permittivity of plasma.
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Fig. 2. RCS measurement system for verification of dis-
persive characteristics of plasma.
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