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A study of acoustically induced bending vibration of
DFB fiber laser

TAN Bo'?, HUANG Jun-bin', GU Hong-can', LI Ri-zhong', HE Lin?

(1. New Weapons Research Office, Department of Weaponry Engineering, Naval University of Engineering, Wuhan
430033; 2. Research Institute of Vibration & Noise, Naval University of Engineering, Wuhan 430033, China)
Abstract: Theoretical analysis and experimental study of the bending vibration of DFB (Distributed
Feedback) fiber laser in the underwater sound field are carried out. The calculating expression of the
acoustic pressure sensitivity of the DFB fiber laser hydrophone, whose signal is demodulated by an
unbalanced interferometer system, is concluded. And based on the theory of beam, the sensitivity in the
frequency range of 50 to 2000 Hz of the DFB fiber laser, both ends of which are fixed, is calculated out
by numerical method. And accordingly, the frequency-response curve is figured out. A DFB fiber laser
hydrophone is experimentally studied in the frequency range, the experimental data is repeatable and in
good agreement with the theoretical results. It is indicated that the DFB fiber laser is ready to be
induced with bending vibration by ambient disturbance in underwater sound field, due to its thin and
lengthy configuration. And along with that, vibration noise will be led into the signal output of acoustic
pressure, and as a result, the acoustic characteristics of the DFB fiber laser will be influenced, and in

the design of DFB fiber laser hydrophone unit, the influence should be taken into account.
Key words: DFB fiber laser; unbalance interferometer; hydrophone; acoustic pressure sensitivity; vibrating

column of liquid
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Fig.1 Sketch of the experimental system of vibration column
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Fig.3 Comparison of the frequency response curves
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