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A Numerical Method to Calculate and Analyze of Defect Modes
in Two-Dimensional Photonic Crystal

Quan Yujun Han Peide Lu Xiaodong Ye Zhicheng Dou Jinfeng Wu Li
(State Key Laboratory on Integrated Optoelectronics, Institute of Semiconductors,
the Chinese Academy of Sciences, Beijing 100083)

Abstract: A numerical method based on the modified finite-difference time-domain (FDTD) method for calculating
and analyzing defect modes in a two-dimensional photonic crystal is presented. An ideal plane wave incident at
different angles is realized by using the auxiliary one-dimensional FDTD method and linear interpolation at the total
field-scattered field interface. Perfect matched layer technique is employed to absorb the out going wave efficiently.
Numerical simulations show that all defect modes can be excited by an incident plane wave along a non-symmetric
direction of the photonic crystal. The values of electric field are recorded by choosing a suitable detector position, and
all resonant frequencies can be obtained by fast Fourier transform. The relationship between the resonant frequency
in a two-dimensional square photonic crystal consisting of dielectric rods and the radius and dielectric constant of the
rods is also investigated. The numerical results show that the value of the resonant modes of the photonic crystal can
be modulated by changing the radius and dielectric constant.
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Fig. 1 (a) Schematic view of producing incident plane wave on the total-field border, and (b) the defect photonic crystal. Real line

represents the border of perfect matched layer, and the dashed line represents the total field-scattered field interface. The

plane wave is along with the direction of the arrow. A, B, and C are detectors
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Fig. 2 E. component of the electric field in the simulation at different time
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