Applied Physics B f##E, 2017, 7(5), 149-158 Hans XM
Published Online May 2017 in Hans. http://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2017.75021

Band Diagram Calculations of Dispersive
Photonic Crystals Based on COMSOL
Weak Form Equation

Yunfei Xu, Zhihong Hang

Collaborative Innovation Center of Suzhou Nano Science and Technology, College of Physics
Optoelectronics and Energy, Soochow University, Suzhou Jiangsu
Email: yfxu@stu.suda.edu.cn, zhhang@suda.edu.cn

Received: May 6", 2017; accepted: May 24", 2017; published: May 27", 2017

Abstract

In order to study dispersive photonic crystals (PCs), we introduce a numerical finite element me-
thod based on weak form equation in COMSOL, which transforms the complex band diagram
problem into a simple eigenvalue problem by solving the eigenvalue with respective to wave vec-
tor k by frequency. The advantages of the method are illustrated by two examples. The equi-fre-
quency contours close to the Dirac-like cone dispersion of a square-lattice PC can be calculated
with much less time than traditional methods. We also succeeded in obtained the edge states on
the bearded edge and the zigzag edge of a honeycomb PC with a dispersive negative background
medium which is numerical unstable for traditional methods.
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Figure 1. (a) Parameter setting of weak form module in COMSOL; (b) Periodic boundary condition setting
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Figure 2. (a) The band structure of square lattice calculated by traditional methods; (b) The band structure calculated by
Weak Form
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Figure 4. (a) The unit cell of a honeycomb lattice PC; (b) The first Brillouin zone of the system; (c) Comparison of the cal-
culated bulk photonic band diagram of the metal wire background and the effective medium background
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