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A Verificatio of Homeomorphic FDTD through EM Field Scattered by a Conducting Cylinder

EH D, S B
Naoki Miyata, Yosuke Kasai

Abstract: In this paper, we proposed a Homeomorphic-Finite-Difference-Time-Domain(Hom-FDTD) method which
promote proving a direct relation between electromagnetic phenomena and geometry. That relation is fundamental in
developing radio/optical devices such as filter or metameterials. The proposed Hom-FDTD method is one of FDTD
methods in curvilinear coordinates, particularly, a mapping used in the Hom-FDTD has one-to-one, continuous and topol-
ogy preserving property. Hence the method is not restricted by problems of coordinate singular points. And by evaluating
a mapping, a geometry of model becomes mathematically clear. To verify the character of the method, experimentally
an electromagnetic scattering from a perfectly conducting cylinder is discussed through comparative experiment with two
other ordinary method in viewpoint of spacial and temporal observation. At this experiment, in the method, the cylinder
is modeled by homeomorphism from square cylinder. One of way to determine the homeomorphism is also proposed. As
a consequence, analysis with the method shows suitable characteristics, and modeling using the method is as accurate as
those using polar coordinate, we confirmed
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