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Magnetic-temperature Coupling Effect of a Fiber Optic Gyroscope

CHEN Yi-ping, LIANG Cui, ZHANG Deng-wei, YANG Jian-hua, CHE Shuang-liang, LIU Cheng
(State Key Laboratory of Modern Optical Instrumentation s College of Optical Science and Engineering ,
Zhejiang University, Hangzhou 310027, China)

Abstract: A theory for magnetic-temperature coupling effect generated in a Fiber Optic Gyroscope (FOG)
under the combined action of magnetic and temperature fields was proposed. The magnetic-temperature
coupling in FOG originates from the interaction of the magnetic field, fiber twist, birefringence caused by
thermal stress, and the intrinsic and bending birefringence of the fiber. The cross-coupling changes with
temperature. When the polarization maintaining fiber has a diameter of 250 pm, beat length of 3 mm,
length of 1 600 m, twist rate of 1 rad/m, and optical source wave length of 1550 nm, the maxim degree
of magnetic-thermal coupling generated by a 1 mT radial magnetic field within the temperature range of
20°C to 60°C is 6.796 %.

Key words: Fiber Optic Gyroscope (FOG); Magnetic-temperature coupling effect; Degree of magnetic-
temperature coupling; Nonreciprocal phase error; Polarization Maintaining (PM) fiber coil
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Fig.4 Birefringence distribution on clockwise optical fiber at different temperatures
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Fig.7 Simulation and experimental results of magnetic-temperature coupling of fiber optic gyroscopes at different temperatures
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Table 1 Simulation and experimental results of magnetic-temperature coupling of fiber optic gyroscopes at different temperatures

Gyro zero bias-  Gyro zero bias-10 Magnetic field ) ) .
Temperature o ) . L Simulation Experimental
C no magnetic field ~ Guass magnetic sensitivity results) % results/ %
/(C«h™") field/(° « h™") /(e h™! « 10 'Guass 1)
20 7.567 4.021 3.546 0 0
30 7.663 4.065 3.598 1.596 1.467
40 7.676 4,02 3.656 2.701 3.102
50 7.661 3.991 3.67 4,102 3.497
60 7.686 3.899 3.787 5.670 6.796
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