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Fig.1 Schematic diagram of calibration using standing

wave tube comparison method
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Table 1 Calibration results of phase-shifted sensitivity of

No. 35 TDM optical fiber hydrophone using standing

wave tube comparison method
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Table 2 Calibration results of phased-shifted sensitivity of

No. 35 TDM optical fiber hydrophone using

free-field comparison method

f/kHz M,/ dB f/kHz M,/dB
1. 25 —146.6 4 —145.7
1.6 —146.1 5 —146.2
2 —145.7 6.3 —146.0
2.5 —145.9 8 —147.7
3. 15 —145.7 10 —148.0

f/Hz  PGC M, /dB  Fringe M,,/dB  M,,— M, /dB

20 —146.2 - -
25 —146.0 -

31.5 —146.4 - -
40 —146. 4 —145.7 0.7
63 —146.5 —145.8 0.7
80 —146.5 —145.9 0.6
100 —146.2 —145.8 0.4
125 —146.3 —145.6 0.7
160 —146. 4 —145.9 0.5
200 —146. 4 —146.0 0.4
250 —146. 4 —146.2 0.2
315 —146. 4 —146.0 0.4
400 —146.3 —146.1 0.2
500 —146.4 —146.1 0.3
630 —146.5 —146.1 0.4
800 —146. 8 —146. 3 0.5
1000 —147.2 —147.0 0.2
1250 —147.4 —147.2 0.2
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Calibration of Phase-shifted Sensitivity of Optical Fiber Hydrophone in the
Frequency Range 20 Hz to 10 kHz

CHEN Yi',ZHANG Jun',ZHANG Min’, WANG Li-wei’
(1 Hangzhou Applied Acousics Research Institute, Hangzhou 310012, China)
(2 Department of Electronic Engineering , Tsinghua University, Beijing 100084, China)

Abstract: Through accurately measuring the phase-shifted sensitivity of the head of optical fiber
hydrophone using phased generated carrier demodulation technique, calibration of phase-shifted sensitivity
of optical fiber hydrophone in the frequency range 20 Hz to 10 kHz was realized. At the frequencies from
20 Hz to 1. 25 kHz, the calibration method was standing wave tube comparison method. And at the
frequencies from 1. 25 kHz to 10 kHz, the calibration method was free-field tone-burst comparison
method. The No. 35 TMD optical fiber hydrophone was calibrated by the calibration system. The
calibration results show that the phased-shifted sensitivities measured by two methods are very close, and
the deviation value of sensitivity at the frequency 1. 25 kHz is only 0. 8 dB. Analysis of measurement
uncertainties prove that the expand uncertainty (at #=2) of this calibration system is 0. 9 dB.

Key words: Calibration; Phase-shifted sensitivity; Optical fiber hydrophone; Phased Generated Carrier
(PGOC)



