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超高斯型光脉冲在零色散区传输特性的研究 

谢务友, 刘山亮 

聊城大学 物理科学与信息工程学院,山东 聊城 252059 

摘要： 

根据超短脉冲在光纤中传输所遵从的高阶非线性薛定谔方程,采用分步傅里叶方法模拟了超高斯型超短脉冲在光纤

中的传输演化.在零色散区对损耗、高阶色散、高阶非线性、啁啾等因素对光脉冲传输的影响进行分析并得出了一

些结论:损耗对传输脉冲的形状影响比较小基本上可以忽略,对脉冲的幅度影响比较大.一阶孤子传输一段距离后稳定

时的幅度和脉宽在传输时基本不变,是进行光孤子通信的理想载体,而高阶孤子在开始传输和传输过程中的幅度和脉

宽变化较大.当这些因素共同作用时,对脉冲的传输特性有较大的影响.但通过合理的选择各个影响因素的参量,能得

到一个比较适于信息传输的高阶孤子脉冲.这对通过提高入射光脉冲功率使光脉冲在光纤中形成高阶孤子来提高两

光中继器之间的中继距离的研究有一定的参考意义. 
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Analysis on Super-Gaussin Pulse Propagation in the Zero Dispersion Region

XIE Wu-you, LIU Shan-liang

School of Physic Science and Information Engineering, Liaocheng University, LiaoCheng, Shandong 
252059, China

Abstract: 

Based on the non-linear Schrdinger equation which suits the optical soliton propagation,by using the 
symmetry split-step Fourier transformation, the transmission evolution of super-Gaussin pulse in the 
zero dispersion region was simulated and the effect of attenuation, high order chromatic dispersion, high 
order non-linearity and initial chirp on propagation was analyzed. Some conclusions were obtained: 
attenuation has a great effect on the pulse amplitude but little on the shape of the pulse. The amplitude 
and pulse width of basic soliton pulse are always at the same standard when the pulse transmitted a 
certain distance, which is the ideal media for optical communication. As for the high order soliton pulse, 
it is changing all the time. When all the influence factors come to work together, it has a great effect on 
the pulse propagation. However, selecting a reasonable combination of these factors, it is possible to get 
a high order soliton pulse to transmit information. This result has certain amount of valuable reference 
significance on the study of improving the relay distance between two optical repeaters by strengthening 
the input power of pulse.

Keywords: Fiber soliton   Non-linear Schrdinger equation   High order dispersion   High order non-
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