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Abstract

A novel eigenvalue method is proposed to calculate the band structure of lossy and dispersive photonic crystal (PC).
Using an idea from quantum transport problem, a standard linear eigenvalue equation rather than a nonlinear eigenvalue
equation is obtained by a rigorous and artful transformation. And the physical parameters of lossy and dispersive PC are
obtained by solving the linear eigenvalue equation using finite-difference frequency-domain (FDFD) method. Compared
with other methods, the proposed method has great features, such as clear concept, simple calculation, less computing
time and storage. A dielectric PC is simulated by the proposed method, and the results accord well with those from
the traditional FDFD method, which verifies the validity of the proposed method. Moreover, the dispersion relation
of the lossy and dispersive PC is calculated by the proposed method, and the surface plasmon frequency is obtained.
Furthermore, the influence of loss on the dispersion relation and eigenmode field distribution is studied. The results

provide some theoretical guidance for studying the lossy and dispersive PC.

Keywords: photonic crystals with lossy and dispersive materials, band structure, linear eigenvalue

equation

PACS: 42.70.Qs, 73.20.At, 78.20.Bh DOI: 10.7498 /aps.63.184210

* Project supported by the National Natural Science Foundation of China (Grant Nos. 51277001, 61101064, 61301062),
the Program for New Century Talents in University of Ministry of Education of China (Grant No. NCET-12-0596), the
Specialized Research Fund for the Doctoral Program of Higher Education of China (Grant No. 20123401110009), the Fund
for Distinguished Young Scholars of Anhui Province, China (Grant No. 1108085J01), and the Key Program of the Higher
Education Institutions of Anhui Province, China (Grant No. KJ2012A103).

1 Corresponding author. E-mail: wsha@eee.hku.hk

1 Corresponding author. E-mail: zxhuang@ahu.edu.cn

184210-7


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.63.184210

	1引 言
	2基本理论
	Fig 1

	3数值计算与结果分析
	3.1 算法验证
	Fig 2

	3.2 色散有耗光子晶体
	Fig 3
	Fig 4
	Fig 5
	Fig 6
	Fig 7
	Fig 8
	Fig 9
	Fig 10


	4结 论
	References
	Abstract

