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Abstract The magnetic field sensitivity is the main source of errors in fiber optic gyroscope (FOG) and the optical
fiber coil is a major sensitive source. In an external magnetic field, a nonreciprocal phase error will be generated
in a FOG and decrease the gyro precision. Related experimental results show that the axial magnetic field sensitivity
in the polarization maintaining (PM) fiber coils is more obvious than the radial magnetic field sensitivity. The axial
magnetic field sensitivity is studied, including Faraday shift caused by fiber random twist, Faraday nonreciprocal
phase caused by geometry twist and non-Faraday nonreciprocal phase caused by vertical component magnetic field.
Theoretical results are simulated and verified by the experiments. Results show that nonreciprocal phase caused
by vertical component magnetic field is the main reason for axial magnetic field sensitivity and closely related to
the fiber coil’s skeleton radius. Furthermore, the smaller the skeleton radius is, the greater the axial magnetic field
sensitivity will be.
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Fig.1 Decomposition of a space magnetic field in optical fiber coil Fig.2 Decomposition of axial magnetic field
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Fig.4 FOG (No.1 coil) output in different axial magnetic fields Fig.5 FOG (No.2 coil) output in different axial magnetic fields
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Table 1 Simulation and experimental results of different optical fiber coils

Fiber Skeleton Experimental result /[°/(h - Gauss)] Simulation result /[°/(h+ Gauss)]
No. radius/m Total zero offset Vertical zero offset Geometry zero offset Vertical zero offset
1 0.0280 0.340 0.436 0.0267 0~1.153
2 0.0165 0.865 0.875 0.2066 0~3.320
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