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Research on dual-parameter characteristics of composite interference
fiber sensor based on cascade FPI-MZI

GONG Wenhui, ZHANG Xiongxing , KANG Jiawen
(School of Optoelectronics Engineering, Xi’ an Technological University, Xi’an 710021, China)

Abstract: In order to achieve the simultaneous measurement and sensing detection of temperature and solution mass fraction
in the industrial production process, a new dual-parameter sensor, which was composed of Fabry-Perot interference (FPI) and
Mach-Zehnder interference ( MZI) cascading interference structure was proposed. This new type of dual-parameter sensor cascade
structure was composed of a single mode fiber (SMF) and a hollow core fiber (HCF) fused together. A method of simultaneously
measuring the characteristic wavelength shift of the FPI reflection spectrum and the MZI transmission spectrum was adopted, and
then the sensitivity difference between FPI and MZI to temperature and refractive index was obtained. The measurement of dual
parameters of the sensor was realized by establishing the sensor temperature-mass fraction sensitivity matrix. The results show that
the temperature sensitivity of FPI is 10pm/°C in the temperature range of 40°C ~ 150°C, while MZI is not sensitive to
temperature. In the range of mass fraction 0. 05~0. 40, FPI is not sensitive to refractive index, while the sensitivity of MZI mass
fraction is 232. 3nm/RIU. The temperature and solution mass fraction can be measured by using this sensor. The study provides
a reference for the dynamic measurement of dual-parameter in the processing industries such as petroleum, chemical, electricity,
steel, and machinery.
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Fig. 1 Dual-parameter measurement sensor structure diagram
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Fig.2 Microstructure diagram of a dual-parameter measurement sensor
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Fig.4 FPI reflection spectrum of sensor temperature experiment
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Fig.5 MZI transmission spectrum of sensor temperature experiment
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Table 1  Solution mass fraction refractive index table

group mass fraction w refractive index
1 0.05 1.340
2 0.10 1.348
3 0.15 1.356
4 0.20 1.364
5 0.25 1.373
6 0.30 1.381
7 0.35 1.389
8 0. 40 1.397
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Fig.9 Sensor mass fraction experimental device diagram
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Fig. 13 MZI wavelength drift at different mass fractions in the 1550nm ~
1620nm band
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