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Abstract An acoustic sensitization method based on a fiber-wrapped thin-walled cylinder is studied. The sound pressure
sensitivity calibration experiment system is established based on a 3X3 coupler. The directional characteristics of a thin-
walled cylinder are experimentally investigated. The influence of the cylinder radius and wall thickness on the acoustic
sensitization of fiber is studied experimentally, and the sound pressure sensitivity reaches 1. 338 rad/Pa (— 117. 47 dB re rad/Pa).
Then, the fiber-wrapped thin-walled cylinder is applied to a quasi-distributed acoustic sensing system for testing. For a
20.06-km sensing distance, the error between the 1-kHz sinusoidal applied waveform and experimental recovered
waveform is below 4. 1%. The signal-to-noise ratio (SNR) is 21. 03 dB higher than that of unsensitized fiber coil sensing,
showing the effect of the acoustic sensitization sensing of the thin-walled cylinder. The results provide an experimental
basis for further developing high-sensitivity quasi-distributed acoustic sensing.
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fiber-wrapped
thin-walled cylinder

NLL: narrow linewidth laser; PC: polarization controller; AWG: arbitrary waveform generator; DP-MZM: dual-parallel Mach-Zehnder
modulator; EDFA: erbium-doped fiber amplifier; WEBG: weak fiber grating; PD: photodetector; OSC: oscilloscope
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