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Mechamism of Radiation Effects on Fiber Optic Gyros

Liu Dewen Xiao Wen Wei Bo
Beijing 100083, China)

Abstract The polarization-maintaining fiber coil in a fiber optic gyro (FOG) is a sensitive element, its loss will
increase when it works in radiation environment such as the spatial, and the performance of FOG also degracles. The
spatial radiation enviroment is simulated with ° Co as the radiation source, and influences of spatial radiation on
elements of fiber optic gyro especially the polarization-maintaining fiber, were researched based on lots of simulation
experiments of spatial radiation. It is found the polarization-maintaining fiber suffers from the spatial radiation most
seriously, and the radiation effect mechanism of polarization-maintaining fiber has been proposed. Furthermore, the
radiation effect on fiber opti gyro owing to the increase of loss in polarization-maintaining fiber under radiation has
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been discussed, which provides theoretical foundation for radiation hardening design of fiber optic gyro.
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Fig. 1 Radiation-experiment scheme of fiber optic gyro
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Fig. 2 Radiation experimental device of fiber optic gyro
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Table 1 Comparison of parameters before and after

radiation
Index Before radiation After radiation
Splitting ratio 44.6/56. 4 45.8/54.2
Crosstalk /dB 10/9 11.5/8.5
Loss /dB 0.5 0.6
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Table 2 Comparison of Y-typed waveguide parameters

before and after radiation

Index Before radiation After radiation after
Splitting ratio 49.5/50.5 48.2/51. 8
Loss /dB 4.10 3.57
Crosstalk /dB 35.1/34.9 33/33.5
Half-wave voltage /V 3.9 3.9
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Table 3 Comparison of detector parameters before and

after radiation

Index Before radiation  After radiation
Noise /mV 0. 24 1. 00

—1.55 —1.53

Bias voltage /V
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Table 4 Comparison of fiber coil parameters before

and after radition

Index Before radiation  After radiation
Loss /dB 0.5 4.6
Crosstalk /dB 26.4 26.0
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Fig3 Voltage of PIN-FET as fiber coil in radiation
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Fig. 4 Loss of fiber coil induced by radiation
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Fig. 5 Simulation output of FOG under radiation
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Fig. 6 Output of FOG under radiation
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