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Development of Novel Fiber Bragg Grating Underwater Acoustic Sensor

Yang Jian Zhao Yong Ni Xingjie
(Department of Automation, Tsinghua University, Beijing 100084)

Abstract: A new type of optical fiber underwater acoustic sensor (hydrophone) constructed with two fiber Bragg
gratings (FBG) with signal self-demodulation function is presented. This fiber Bragg grating hydrophone uses a pair
of matched fiber Bragg gratings with push-pull structure for both sensing and demodulating, which greatly reduces
system complexity. The cylindrical structure of the hydrophone improves the sensitivity of the bare fiber Bragg
grating acoustic sensors and also can compensate temperature. Simulation and preliminary experimental results
indicate that the dynamic range of the hydrophone unit is beyond 100 dB and the measurement sensitivity can reach

0.36 nm/MPa for underwater acoustic pressure range 100~200 dB re 1 pPa.
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Fig. 1 Three-dimensional view of hydrophone head
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Fig. 2 Hydrophone section view. (a) Transverse cross

section, (b) longitudinal section
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Fig. 3 Optical configuration of system
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Fig. 4 Self-demodulation demonstration of fiber
Bragg grating
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Fig. 5 Relationship between the total wavelength separation

of two fiber Bragg gratings and the detected light power
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Fig. 6 Underwater acoustic pressure dependence of light

intensity detected by fiber Bragg grating hydrophone unit
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