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Effect of Shock on Sagnac Fiber Interferometer Performance
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Abstract The mathematical model of the nonreciprocity phase error generation of Sagnac fiber coil under the shock
mechanical stress is established based on Hooke's law and the elastic-optic effect theory. The influence of Young's
modulus of adhesive on the Sagnac fiber coil is discussed. The influence of Young's modulus of the fiber adhesive on
the Sagnac fiber interferometer error is verified by simulation and experiment. The results show that the higher the
Young's modulus of the adhesive is, the more stable the system is.
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Fig. 1 Coordinate diagram of optical fiber stress
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Fig. 2 Simulation results of phase error under mechanical shock Fig. 3 Local amplification result of Fig. 2
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Fig. 9 Experimental results of three fiber coils looped by adhesive with Young's modulus of 5 MPa.
(a) Fiber coil 1; (b) fiber coil 2; (c¢) fiber coil 3
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Table 1  Angle deviations of nine fiber coils in impact test

Number Young's modulus of adhesive /MPa Integral angular deviation /(°)
Fiber coil 1 5 0.0237
Fiber coil 2 5 0.0145
Fiber coil 3 5 0.0190
Fiber coil 4 30 0.0026
Fiber coil 5 30 0.0031
Fiber coil 6 30 0.0052
Fiber coil 7 100 0.0011
Fiber coil 8 100 0.0004
Fiber coil 9 100 0.0003
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