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Examination on the Effective Permittivity of One-Dimensional
Periodic Structures Using FDTD Method

Mitsuhiro YOKOTA

, Kazumasa MATSUMOTO

Abstract

Effective permittivity of periodic structure is examined using the reflectivity obtained by FDTD. Since the periodic
structure is generally complex, the structure which replaces the periodic structure with the slab has been proposed
in order to approximate the electromagnetic wave scattering problem. The permittivity of the slab is referred to the
effective permittivity. We use the periodic structures which consist of the rectangular and cylindrical cylinders. The
reflectivity from this structure is obtained by the FDTD method. Also, the reflectance by the slab structure is obtained
analytically. By using these data, the effective permittivity for the periodic structure is approximated. As the numerical
examination, the periodic structure which consists of the rectangular and the cylindrical cylinders is examined. and it is
shown that validity of the effective permittivity for the periodic structure verify under the condition of about less than

0.6 reflectance.
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