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摘要摘要摘要摘要： 

利用数值方法求解广义非线性薛定谔方程,数值模拟了光脉冲在高非线性光子晶体光纤正常色散区超连续谱产生的

演化,研究和分析了脉冲参数如峰值功率,脉冲宽度及初始频率啁啾对超连续谱形成的影响.结果表明,当脉冲峰值功

率一定时,随着传输距离增大,超连续谱随之愈宽,平坦度愈好;随着脉冲峰值功率逐渐增大,超连续谱随之更宽,平坦

度有所劣化.相反,脉冲宽度逐渐增大,超连续谱展宽范围减小,其平坦度也逐渐劣化;具有适当的正负啁啾脉冲,在高

非线性光子晶体光纤传输中获得宽而平坦超连续谱. 
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Supercontinuum generation in highly nonlinear photonic crystal fiber

Jiang Guangyu, Xiong Wenlin, Fu Yanjun,Zhu Quanshui 

College of measuring and optical engineering, Nanchang Hangkong University, Nanchang 330063, 
China 

Abstract: 

The nonlinear generalized Schrödinger equation has been applied to describe supercontinuum 
generation, whose evolution is simulated by numerical methods in the normal-dispersion regime of high 
nonlinear photonic crystal fibers (HN-PCFs). The effect of the pulse parameters such as the peak power 
of pump pulse, pulse width and the frequency chirp on the characteristics of the supercontinuum 
spectrum has been researched and analyzed. The numerical simulations show that with the increase of 
the peak power, the spectral width becomes wider and the flatness of supercontinuum becomes better. 
With the increase of the pulse width gradually, the spectral width becomes narrower and the flatness of 
supercontinuum becomes worser. It is investigated that a broadband and flat supercontinuum was 
generated when the proper positive and negative chirp pulse transmitting along high nonlinear photonic 
crystal fiber.

Keywords: nonlinear optics   high nonlinear photonic crystal fiber   numerical simulation   
supercontinuum spectrum   linear chirp   

收稿日期收稿日期收稿日期收稿日期 2010-12-20 修回日期修回日期修回日期修回日期 2011-05-04 网网网网络络络络版版版版发发发发布日期布日期布日期布日期 2012-01-28 

DOI: 

基金基金基金基金项项项项目目目目: 

江西省教育厅科研项目(GJJ10192), 无损检测技术教育部重点实验室基金( ZD200929001)资助 

通通通通讯讯讯讯作者作者作者作者: 江光裕（1979-）讲师，硕士，现主要从事激光与光纤通信的研究.

作者作者作者作者简简简简介介介介: 

作者作者作者作者Email: jgy579@126.com 

参参参参考文考文考文考文献献献献：：：：

[1]Boyraz O,Kim J,Islam,etal.10 Gbit/s multiple wavelength,coherent short pulse source based on 
spectral carving of supercontinuum generated in fibers[J].J LightwaveTechnol,2000,18(12):2167-2175. 
[2]FANG Ping,YANG Zhi,WANG Yi-shan, et al. An Improved Simulation Method of Supercontinuum 
Generated by Sub-nanosecond Pulse[J]. Acta Photonica Sinica(光子学报), 2010, 39(1): 16-20 (in 



chinese) 
[3]CHEN Xiao-gang,HUANG De-xiu,YUAN Xiu-hua,et al. Wavelength division multiplexing/optical code 
divison multiplexing system based on supercontinuum and supersturctured fiber bragg grating[J]. 
Chinese Journal of Lasers(中国激光),2008,35(1):77-81.  

[4] Holzwarth R, Udem T, Hansch T W, et al. Optical frequency synthesizer for precision spectroscopy
[J].Phy. Rev. Lett. , 2000, 85 (11)2264-2267. 
[5] Hartl I, Li,C Chudoba X D,et al.Ultrahigh-resolution optical coherence tomography using continuum 
generation in an air silica microstructure optical fiber[J]. Opt. Lett. , 2001, 26(9)608-610. 
[6] Hsiung P.L, Chen Y., Ko T.Het al..Optical coherence tomography using a continuous-wave,high-
power,raman continuum light source[J]. Opt. Express, 2004, 12(22):5287-5295. 
[7]Xiao Shan Sang Zhi-wen Chang Shan. Influence of time-varying third-order nonlinearity on 
propagation properties of bright soliton-like in optical fiber[J]. Chinese Journal of Quantum Electronics
(量子电子学报),2010,27(3): 340-345 (in chinese).  

[8] Rikk nen E, Genty G, Kimmelma O. et al.. Supercontinuum generation by nanosecond dual-
wavelength pumping in microstructured optical fibers [J]. Opt. Express, 2006,14(17):7914-7923 
[9] Herrmann J, Griebner U, Zhavoronkov N. et al.. Experimental evidence for supercontinuum 
generation by fission of higher-order solitons in photonic fibers [J]. Phys. Rev. Lett., 2002, 88
(17):173901-173904 
[10]Zhang Ting,Zhao Wei,Yang Zhi.Modulation instability in supercontinuum generation using the 
photonic crystal fiber pumped by quasi-continuum wave[J]. Acta Photonica Sinica(光子学报), 2010, 39

(4): 639-642 (in chinese) 
[11] Loen S, Chau A. H. L, Leonhardt R. et al.. White-light supercontinuum generation with 60-ps pump 
pulses in a photonic crystal fiber[J]. Opt. Lett., 2001, 26(17): 1356-1358 
[12]Gao Shu-xia Li Xiao-qing Zhang Shu-min.Simulation investigation of continuous-wave 
supercontinuum generation using the modulation instability of single mode fibers [J]. Chinese Journal of 
Quantum Electronics(量子电子学报), 2010, 27(2):204-208 (in chinese).  

[13] Husakou A. V, Herrmann J. Supercontinuum generation of higher-order solitons by fission in 
photonic crystal fibers [J]. Phys. Rev. Lett., 2001, 87(20):203901-203904 
[14]Zhang Shiqiang,Li Xiao,Xu Xiaojun,Chen Shengping,Jing Chunyuan. Experimental Study of 
Supercontinuum Generation by Hundred Nanosecond Pulse in Highly Nonlinear Photonic Crystal Fiber 
[J]. Chinese Journal of Lasers(中国激光), 2009, 36(s1): 75-78 (in chinese)  

[15]Jian Ya-Qing,Yan Pei-Guang,Lü Ke-Cheng, et al..Experimental study and numerical analysis of 
femtosecond pulse propagation and supercontinuum generation in highly nonlinear photonic crystal 
fiber[J]. Acta Physica Sinca(物理学报),2006,55(4): 1809-1814 (in chinese)  

[16]Liu wei-hua,Song Xiao-zhong,Wang Yi-shan, et al..Experimental research of supercontinuum 
generation by femtosecond pulse in highly nonlinear photonic crystal fiber [J]. Acta Physica Sinca(物理

学报),2008,57(2):917-922  

[17]Li ai-ping, Liu cheng-zhou, Wang an-quan.Influences of higher order effects during supercontinuum 
generation in a microstructured optical fiber [J]. Chinese Journal of Quantum Electronics(量子电子学

报),2009,26(5):596-601 (in chinese).  

[18]Zhao Lei,Zhu Qihua,Sui Zhan,et al..Supercontinuum Generation and Control from Large-Mode-Area 
Photonic Crystal Fiber[J]. Chinese Journal of Lasers(中国激光), 2008, 35(s2): 245-249 (in chinese)  

[19]Zheng Ke, Guo Chang-ying, Li Ai-ping.Supercontinuum generation in the photonic crystal fiber [J]. 
Optical Communication Technology(光通信技术), 2009,192(10): 31-34  

[20] Agrawl G. P. Nonlinear Fiber Optics [M].2nd ed.New York:Academic Press,1995.

本刊中的本刊中的本刊中的本刊中的类类类类似文章似文章似文章似文章

1．陈爽 冯莹.高功率光纤放大器中光纤端面处理分析[J]. 量子电子学报, 2008,25(6): 685-691

2．宋志平 洪津 乔延利.
强度调制法测量Stokes矢量元素谱原理研究 
[J]. 量子电子学报, 2009,26(3): 268-271

3．马会芳 杨性愉 .负折射介质中高阶非线性效应所致啁啾的研究[J]. 量子电子学报, 2009,26(3): 346-351

4．李华刚.三维自散焦介质中交叉传输的光束诱导聚焦[J]. 量子电子学报, 2009,26(3): 352-355

5．张少武 易林.广义非局域非线性薛定谔模型的自相似解[J]. 量子电子学报, 2009,26(4): 465-472

6．刘安玲 张为俊 高晓明.着色丙酮中受激热散射和纯丙酮中受激布里渊散射的频率响应[J]. 量子电子学报, 0,

(): 475-478
7．刘安玲 张为俊 高晓明.着色丙酮中受激热散射和纯丙酮中受激布里渊散射的频率响应[J]. 量子电子学报, 

2009,26(4): 473-476

8．金铱 陈宪锋 黄正逸 沈小明 蒋美萍.非线性微腔的光学双稳态[J]. 量子电子学报, 2009,26(5): 591-595

9．李爱萍 刘成周 王安全.高阶效应对微结构光纤中超连续谱产生的影响[J]. 量子电子学报, 2009,26(5): 596-

601
10．高健 张霞 周会丽 任晓敏 黄永清.色散平坦光子晶体光纤色散和非线性特性研究[J]. 量子电子学报, 

2009,26(5): 602-606



11．吕华 张巧芬.补偿光纤的参数对自相似脉冲压缩效应的影响[J]. 量子电子学报, 2009,26(5): 607-612

12．江光裕 伏燕军 黄彦 万生鹏 .梳状色散光纤中自相似脉冲传输的数值研究[J]. 量子电子学报, 2009,26(5): 

613-618
13．姜其畅 苏艳丽 吉选芒 谢世杰.高阶空间电荷场对匹配高斯光束自偏转特性的影响[J]. 量子电子学报, 

2009,26(5): 619-623

14．孙坚 潘涛 徐国定.两维网格空间耦合激光阵列的时空混沌同步[J]. 量子电子学报, 2009,26(6): 708-714

15．吉选芒 姜其畅 刘劲松.外加电场双光子光伏光折变晶体中的空间孤子[J]. 量子电子学报, 2009,26(6): 722-

727

Copyright by 量子电子学报


