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The curvature sensor based on large core-offset MZI with low tem-
perature sensitivity

LI Li", JTANG Jie, LIANG Lili, YANG Kang, LI Guoyu
(Hebei Key Laboratory of Optical Fiber Biosensing and Communication Devices, Institute of Information Technolo-
gy, Handan University, Handan, Hebei 056005, China)

Abstract: We propose a curvature sensing structure with low temperature sensitivity based on Mach-Ze-
hnder interferometers (MZD ,which is formed by large core-offset welding. As a core sensitive unit, GF3
fiber is welding with two sections of single mode fiber (SMF). The influence of core-offset and sensor
length on temperature and curvature sensitivity is compared by experiments,respectively. Through these
experiments, the optimal parameter combination to realize low temperature sensitivity curvature sensing
is found. The experimental results show that when the sensor length is 10 mm and the core-offset is 20
pm, the temperature sensitivity of large core-offset MZI is only 0. 9 pm/°C ,and the curvature sensitivity

can reach 10. 9 nm/m™'

simultaneously. The sensor has the advantages of simple structure,low cost,
high curvature sensitivity and low temperature sensitivity. It has potential application value in engineering
structure, health monitoring and wearable device.
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Fig. 15 Temperature repetition characteristics
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Tab.2 Comparison of research achievements in fiber MZI

. Curvature Temperature
Sensing Range

structure /m! /;e;ln;ll/tlmvlt?f) ;Lzr;nn}vg}; Re.
SMF-ECF-SMF 0—1.11 —18.4 42.9 [4]
SMF-TCF-SMF 0—0.8 20.48 43 [5]
SMF-PCF-SMF —7—7 1.232 20 [6]
FBG on DSHF 0—1 1.8 11 [11]
Helical structure 0—0.42 24.06 73.4 [13]
Taper 0.12—1 9.87 1.73 [15]
SMF-GF3-SMF  0—2 10,9 0.9  This paper
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