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Subcell Maxwell-Boltzmann FDTD Method for Analyzing
Thin Plasma Layer
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Abstract

Analyzing electromagnetic properties in plasma medium, it is difficult to numerically solve electromagnetic problem with thin plasma.
In this paper, subcell Maxwell-Boltzmann FDTD method was proposed which is combined with Maxwell-Boltzmann FDTD and subcell
FDTD method for analyzing plasma and electrically thin materials, respectively. Calculations of reflection coefficient and absorption
rate error were performed by using 1D FDTD method. Reflection coefficient computed by applying the proposed method is in agreement
with analytic solution. Absorption rate error analyzed by employing the proposed method is 1/10 times less than one by using
conventional method.
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Fig. 1. The structure of dielectric barrier discharge plasma
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Fig. 3. In 1-D Maxwell-Boltzmann FDTD method, (a) st-
ructure of PEC-plasma-air and (b) the boundary of
plasma layer and air.
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Table 1. Parameters of wide-band reflection coefficient cal-

culation.
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Table 2. Calculation parameters of absorption error.
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