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A Novel Passive Homodyne Fiber-Optic Hydrophone of
Acoustic Low-Pass Filtering

Wang Zefeng Hu Yongming
(College of Photoelectric Science and Engineering, National University of Defense Technology ,
Changsha , Hunan 410073, China)

Abstract A novel passive homodyne Michelson interferometric fiber-optic hydrophone of anti-aliasing has been
manufactured and demonstrated. This new fiber-optic hydrophone consists of a conventional mandrel fiber-optic
hydrophone and a metal cylindrical Helmholtz resonator. The acoustic pressure phase sensitivity response has been
measured in a standing-wave tube filled with water. Experimental results show that this new fiber-optic hydrophone
is of acoustic low-pass filtering, which makes it available for suppressing high-frequency components in acoustic signal
and eliminating aliasing in the future sonar system. The low frequency sensitivity of this fiber-optic hydrophone, as
determined by the length of the sensing fiber and the performance of the elastic layer. is — 159 dB (0 dB=
1 rad/pPa). The frequency response has a resonance peak near 1150 Hz, which is determined by the cylindrical
Helmholtz resonator. There is a measured roll-off of 50 dB/octave over the range of 1150~ 2280 Hz. The acoustic
sensitivity attenuation beyond 1500 Hz is bigger than 10 dB. This new fiber-optic hydrophone is very important for
enhancing the operation performance of the future sonar system.

Key words fiber optics; fiber-optic sensor; fiber-optic hydrophone; acoustic pressure phase sensitivity; acoustic
low-pass filtering
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Fig. 3 Schematic diagram of the experimental setup
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Fig. 4 Frequency response of fiber-optic hydrophone
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