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基于杂质带的光子晶体矩形波形滤波器的实现   

廖清华 

南昌大学理学院物理系 

摘要： 

利用转移矩阵方法对基于杂质带的光子晶体矩形波形滤波器的实现进行了研究.除了可选择不同折射率的材料外，

该滤波器还可通过调整光子晶体本身的结构参量来实现.对较平杂质带的形成机制做了具体的理论分析和解释，通

过数值计算光子晶体原子耦合成光子晶体分子的过程，发现光子晶体原子的线宽与光子晶体分子线宽之间的相对大

小是决定能否形成较平杂质带的重要参量. 
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The Realization of Rectangular wave Filter Based on the Photonic Crystals Impurity 
Band

Abstract: 

The realization of rectangular wave filter based on the photonic crystals impurity band has been 
investigated by means of transfer matrix method.The formation of the quasi-flat bands can be achieved 
not only by choosing different materials with different refractive indexes but also by adjusting the 
structure parameters of photonic crystal itself.The theory analysis about the rectangular wave formation 
mechanism was given.The processing when two PC atoms(signal defect) were coupled to form a PC 
molecule(two coupled defects) was analyzed.It is found that the ratio of the PC atom linewidth to the PC 
molecule linewidth plays an important role in the forming of quasi-flat bands.The physical picture about 
the rectangular wave was also clearly illustrated in this paper. 

Keywords: photonic crystals   impurity bands   photonic atomic coupling   

收稿日期 2008-10-13 修回日期 2008-12-25 网络版发布日期 2009-10-20 

DOI: 

基金项目: 

通讯作者: 廖清华

作者简介: 

参考文献：

［1］LAN S,SATOSHI N,YOSHIMASA S,et al.Analysis of defect coupling in one- and two-dimensional 
photonic crystals［J］.Phys Rev B,2002,65: 165208. 
［2］BAYINDIR M,TEMELKURAN B,OZBAY E.Tight-binding description of the coupled defect modes in 
three-dimensional photonic crystals［J］.Phys Rev Lett,2000,84(10): 2140-2143. 
［3］YU Tian-bao,WANG Ming-hua,JIANG Xiao-qing,et al.Ultracompact and wideband power splitter 
based on triple photonic crystal waveguides directional coupler［J］.J Opt A: Pure Appl Opt,2007,9(1): 

37-42. 
［4］ZHENG Cui,TIAN Hui-ping,LI Chang-hong,et al.Band gap structure and filter properties of photonic 
crystals with GCLM defect［J］.Acta Photonica Sinica,2008,37(1):101-105. 
郑翠,田慧平,李长红,等.GCLM 缺陷光子晶体带隙结构及滤波特性［J］.光子学报,2008,37(1):101-105. 
［5］LAN S,NISHIKAWA S,ISHIKAWA H,et al.Design of impurity band-based photonic crystal waveguides 
and delay lines for ultrashort optical pulses［J］.J Appl Phys, 2001,90(9): 4321-4327. 
［6］SVALUTO M,MORRA V,CINCOTTI G.Design of photonic crystal delay lines based on enhanced 
coupled-cavity waveguides［J］. J Opt A: Pure Appl Opt,2008,10: 064002. 
［7］LAN S,NISHIKAWA S,WADA O.Leveraging deep photonic band gaps in photonic crystal impurity 



bands［J］.Appl Phys Lett,2001,78(15): 2101-2103. 
［8］HU Xiao-yong,JIANG Ping,DING Cheng-yuan,et al.Picosecond and low-power all-optical switching 
based on an organic photonic-bandgap microcavity［J］.Nature Photonics,2008,2(3): 185-189. 
［9］ZHU Ri-dan,LUO Ai-ping,WANG Xu-de,et al.Broadband directional coupler based on dual core PCF
［J］. Acta Photonica Sinica,2008,37(9): 1810-1814. 
朱日丹,罗爱平,汪徐德,等.双芯光子晶体光纤宽带定向耦合器研究［J］.光子学报,2008,37(9): 1810-1814. 
［10］BAYINDIR M,TEMELKURAN B,OZBAY E.Tight-binding description of the coupled defect modes in 
three-dimensional photonic crystals［J］.Phys Rev Lett,2000,84(10): 2140-2143. 
［11］BAYINDIR M,OZBAY E.Heavy photons at coupled-cavity waveguide band edges in a three-
dimensional photonic crystal［J］.Phys Rev B,2000,62(4): R2247-R2250. 
［12］ZHANG Jin-long,JIANG Hai-tao,SHEN Wei-dong,et al.Omnidirectional transmission bands of one-
dimensional metal-dielectric periodic structures［J］.Journal of the Optical Society of America B,2007,25

(9): 1474-1478. 
［13］JIANG Hai-tao,CHEN Hong,ZHU Shi-yao.Rabi splitting with excitons in effective (near) zero-index 
media［J］.Opt Lett,2007,32(14): 1980-1983. 
［14］BENDICKSON J M,DOWLING J P,SCALORA M.Analytic expressions for the electromagnetic mode 
density in finite,one-dimensional,photonic band-gap structures［J］.Phys Rev E,1996,53(4): 4107-4121.

本刊中的类似文章

文章评论 (请注意:本站实行文责自负, 请不要发表与学术无关的内容!评论内容不代表本站观点.)

反馈人  邮箱地址  

反馈标

题  验证码  

反馈内

Copyright 2008 by 光子学报


