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Effect of encapsulation on the performance of ultrafine
DFB fiber laser hydrophone(invited)
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Abstract: The encapsulation of ultrafine DFB fiber laser hydrophone probe was studied. A theoretical
model of encapsulation structure was built by finite element method. The factors affecting the frequency
response and sensitivity fluctuation of ultrafine fiber laser hydrophone were discussed. A balance was
found upon sensitivity, frequency response consistency and other indexes. Finally, a fiber laser
hydrophone was made. Its diameter was 6 mm, length was 55 mm, sensitivity was —130 dB and
sensitivity response fluctuation between 100 Hz —2 kHz was 4 dB. The conformity of theoretical analysis
and simulation was verified by experimental test.
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Fig.1 Diagram of A/4 phase shift active fiber grating structure
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Fig.2 Diagram of DFB fiber laser hydrophone
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Fig.3 Diagram of DFB fiber laser hydrophone structure
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Fig.4 Finite element model of DFB fiber laser hydrophone
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Tab.1 Material properties

Material Elastic modulus  Poisson  Density D/

type E/Pa ratio P kg -m™ EID
Steel 2x 10" 0.3 7850 2.55%x107
Aluminum 7.1x10" 0.33 2770 2.56x107
Copper 1.1x10" 0.34 8300 1.33%107
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Fig.5 Simulation results of different length,

fixed mode and material
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Fig.6 Simulation results of different diameter,

fixed mode and material
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Fig.7 Simulation results of different adhesive thickness,

fixed mode and material
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fixed mode and material
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