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Temperature-insensitive pressure sensing technology based on

polarization maintaining photonic crystal fiber Sagnac interferometer
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Abstract: The transmission spectrum characteristic of two-segment polarization maintaining fibers Sagnac
interferometer was investigated and simulated in detail and the optimal parameters for eliminating the
crosstalk between the two polarization maintaining fibers was obtained. A temperature-insensitive pressure
sensing technology was proposed. An experimental Sagnac interferometer was built and the solid core
polarization maintaining photonic crystal fibers were taken as the sensing probe. The side pressure
sensitive coefficients and the temperature crosstalk drift were measured and compared. The experimental
results show that the side pressure sensitive coefficient was about 0.287 7 nm/N and the temperature drift
was less than 0.1 pm/TC.
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Fig.1 Schematic illustration of the PMF Sagnac interferometer
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Fig.2 Typical output spectrum recorded experimentally
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Fig.3 Simulated interference spectrum with different 6,
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Fig.4 Simulated interference spectrum when 6,+6,=0 and 6,—6,=0
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Fig.5 Interference spectrum when 6,—6,=0 and 5° respectively
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Fig.6 Interference spectrum with different birefringence
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Fig.7 Schematic of experimental setup
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Fig.8 Photograph of the experimental setup
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Fig.9 Schematic of pressure loading setup
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Fig.10 Interference spectrum under different pressures when 6,—6,~0
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Fig.11 Interference spectrum under different pressures when 6,—6,=0
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Fig.12 Curve of experiment measured results
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Fig.13 Schematic of the temperature experimental setup
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Fig.14 Photograph of the temperature experimental setup
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Fig.15 Output interference spectrum under different temperatures
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