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A Novel Conformal FDTD Method for Modeling Arbitrary
Dielectric Surfaces
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Abstract

Conformal methods such as staircase approximation and effective medium theory have been used
to model arbitrary dielectric surfaces in Cartesian FDTD(finite-difference time-domain) grids.
However, the staircase approximation doesn't guarantee accurate results and the effective medium
theory cannot be applied for frequency dispersive medium. In this paper, a simple conformal method
is introduced for analyzing arbitrary dielectric surfaces. These arbitrarily shaped dielectric surfaces
make nonuniformly filled FDTD cells, E(H)-field in a nonuniformly filled FDTD cell is calculated
by considering the cell as the combination of two kinds of uniformly filled cells whose material
boundaries are normal and parallel to the E(H)-field in the cell. TM scattering from a rotated 2-D
dielectric and a ferrite square cylinder is analyzed to show the accuracy of the proposed method.
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Fig. 4. 2-D square dielectric cylinder and FDTD grid structure.
(a) Reference solution of a dielectric square cylinder and FDTD grids,
(b) FDTD analysis of a rotated dielectric square cylinder.
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Fig. 5. E-field at the center point of a dielectric
square cylinder rotated by 45°.
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