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All-Fiber Mach-Zehnder Temperature Sensor Based on
Inter-Modal Interference
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Abstract An all- fiber Mach— Zehnder interferometer (MZI) temperature sensor based on the inter— modal
interference principle is proposed and experimentally demonstrated. According to the simulation results of the
MZI based on core—offset, we optimized the structural parameters of such an MZI sensor. The MZI sensor based
on core—offset with the extinction ratio of more than 20 dB is obtained successfully. The performance of sensing
temperature of such MZI sensors is tested. The influence of the interference length and bending structure of
such MZI sensors on the temperature response are also investigated in detail. The temperature sensitivity is
improved and reaches to 116 pm/°C.
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Fig.1 (a) Schematic configuration of MZI; (b) image of fiber splicing point
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Fig.3 Interference spectra of MZI with interference

lengths of 1.5, 8, 16 mm
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Fig.2 Interference spectra of MZI with different offsets of
0,5,7,10 um
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Fig.4 Spatial spectra of MZI with interference lengths of 1.5, 8, 16 mm
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Fig.5 (a) Response of the sensor to temperature; (b) temperature response fitting curves of the MZI at different lengths of

1.5, 8, 16 mm
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Fig.6 (a) Interference spectrum of MZI with length of 5 mm; (b) spatial spectra of MZI with bending radiuses of 0, 12, 16.5

cm; (c) temperature response fitting curves of MZIs
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Fig.7 Spatial spectrum of MZI with bending radius of 10.5 cm. The insert is the shift spectra of MZI with different
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