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Dual-parameter optical fiber sensors based on tapered fibers and

spherical structures

CHEN Ning, JIANG Chao, LIU Changning”
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Abstract: A dual-parameter optical fiber sensor with a ball-fine core-ball structure is designed,and then

the refractive index and axial strain characteristics of the optical fiber sensor are compared before and af-

ter the optical fiber is tapered. Through experimental and theoretical analysis,it is known that,after the

fine core between the two-ball structure is drawn,it has a greater impact on the strain of the sensor and

the sensitivity of the refractive index in the tapered area. The experimental structure is simple,convenient

to manufacture and easy to repeat. After the tapering of the dual-parameter optical fiber sensor fabricated

by this structure,the refractive index sensitivity of the tapered area is more than twice that of before the

tapering, reaching 50. 53 nm/RIU,and the axial strain sensitivity is also twice as high as that before the

tapering. At about 2. 908 pm/ e, the experimental results are basically in line with the theoretical deriva-

tion.
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Fig. 1 Micrographs of spherical structure
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Fig.2 Diagram of the structure before

and after the sensor tapered
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Fig. 3 Light path diagram of sensor structure
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Fig. 4 Diagram of the sensor refractive

index experimental device
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Fig. 5 Drift chart of the sensor changing with the refractive index before and after tapering:(a) Before tapering; (b) After tapering
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