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Theoretical and Experimental Analysis of an
Active Optic Fiber Hydrophone

Gu Hongcan Yuan Bingcheng Huang Junbin Tan Bo Li Rizhong Li Yu
(Department of Arms Engineering , Navy University of Engineering, Wuhan , Hubei 430033, China)

Abstract The acoustic sensing characteristics of an active optic fiber hydrophone was analyzed. The fiber laser
sensor is made by writing Bragg grating with wphase-shift into a section of Er-doped fiber. Acoustic pressure applied
to the fiber laser induces laser wavelength shift. The wavelength shift is demodulated through interferometric
interrogation scheme, and the acoustic pressure information is obtained. The sensitivity experiment shows that the
sensitivity is — 166.5 dB(reference value, 1 rad/uPa). Four optic fiber hydrophones were spliced along a single fiber
to form an array. A band-pass wavelength division multiplexer was used to separate the composite interferometer
signal into discrete channels and demodulate the acoustic pressure information. The experiment shows that the
crosstalk of the array is less than — 60 dB, and it will not affectthe dynamic response range of a single hydrophone.
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Fig. 2 Wavelength shift detection scheme based on unbalanced Mach-Zehnder fiber interferometer
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Fig. 4 Demodulator output when the frequency of the

acoustic pressure is 6. 3 KHz (a) time domain

waveform; (b) frequency spectrum
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