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分布反馈光纤激光器水听器设计与实验  

蒋奇,隋青美,徐于超,杜怀光,胡德波 

(山东大学 控制科学与工程学院,济南 250061) 

摘要： 

为验证分布反馈光纤激光器水听器具有抗干扰强、动态范围大、灵敏度高等独特优点,进行了该水听器的
系统设计,并给出分布反馈光纤激光器的输出特性曲线.采用非平衡M-Z光纤干涉仪进行分布反馈光纤激光
器水听器的解调,结合工作点扫描和控制的测量方法,利用压电陶瓷相位调制器来进行相位补偿,使系统稳定
工作在最灵敏处.采用制作的光纤干涉仪,搭建室内水听器模拟对比实验,通过扬声器产生1.34 KHz和7.24 
KHz的高频周期激励信号,以及对水听器进行敲击激励,分析水听器的响应.进行了激光器水听器和压电水听
器低频频响特性对比测试,实验得出光纤激光器水听器的光电探测输出信号的信噪比高,可以准确、可靠地
反映原始声信号.  
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Experiment and Design of Distributed Feedback Fiber Laser Hydrophone

JIANG Qi,SUI Qing-mei,XU Yu-chao,DU Huai-guang,HU De-bo

(School of Control Science and Engineering,Shandong University,Jinan 250061,China)

Abstract: 

In order to prove the superiority of distributed feedback fiber laser (DFB-FL) hydrophone,the simulation 
experimental setup with optic fiber interferometer is constructed.Unbalanced Mach-Zehnder interferometer with 
PZT phase compensation is used to demodulate the DFB-FL hydrophone.Some 1.34 KHz and 7.24 KHz periodic 
signals are exerted on DFB-FL hydrophone,and hammering input signal is generated and detected by 
hydrophone to test the capacity of hydrophone.The time domain signals and frequency spectrum are presented 
as well.Comparative testing and analysis between DFB-FL and piezoelectric sensor are presented.Experimental 
results show that the DFB-FL hydrophone can acquire exact acoustic signals. 
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