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Numerical Analysis of the Band Structure of Two-Dimensional Dispersive
Dielectric Photonic Crystals

Zhong Xianghui, Yuan Jianhua

School of Science, Beijing University of Posts and Telecommunications, Beijing 100876, China
Abstract In this study, the characteristics of two-dimensional dispersive dielectric photonic crystals are studied via a
numerical approach that combines the finite-element method (FEM) with Newton’s iterative method. For a dispersive
photonic crystal whose permittivity is dependent on the frequency, the band structure problem is formulated as a nonlinear
eigenvalue problem. In this study, first, a discrete variational formulation is derived from Maxwell’s equations based on
the FEM. Thereafter, by selecting approximate solutions as the initial values for the iteration, this nonlinear problem is
solved for different values of the wave vector k based on Newton’s iterative method. Consequently, the band structure of
dispersive dielectric photonic crystals is obtained numerically. Several dispersive photonic crystals in the transverse electric
(TE) and transverse magnetic (TM) modes are investigated. The numerical results reveal that the proposed method is
effective for dispersive photonic crystals.
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