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Optimum incident angle to Faraday wedge of multi-oscillator ring laser gyroscope
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Abstract: In order to explore effect of incident light polarization on optimum incident angle to Faraday wedge of multi-
oscillator ring laser gyroscope, the Jones matrix for Faraday wedge was established. The circularly polarization and the elliptically
polarization were numerically simulated by using MATLAB. The optimum incident angle was obtained by searching for the
minimum amplitude of magnetic circular dichroic loss at different incident angles and different temperatures in the range of
—40°C ~80°C. The results show the optimum incident angles to Faraday wedge for circularly polarization and elliptically
polarization are different. This difference is enough to affect measurement accuracy of multi-oscillator ring laser gyroscope. The
impact of incident polarization on the optimum incident angle should be taken into consideration when placing Faraday wedge.

Phase shifts of p ( perpendicular to incident plane) and s ( parallel with incident plane) polarizations, reflecting coefficients of

four reflecting mirrors of multi-oscillator ring laser gyroscope have the influence on the optimum incident angle.
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Fig. 1 Geometry of the optical paths of a multioscillator ring laser gyroscope
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Fig.2 The beam paths of the three-beam interference in the Faraday optical
wedge
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Table 1  The parameters of Faraday

refractive index of the optical wedge at 20°C 1.45700
thickness of the optical wedge at 20°C 2mm
the wedge angle of the optical wedge 3mim
the phase shift from the Faraday effect 0.09°

in the wedge for one path
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Fig.4 MCDL changing with temperature polarization(z =7.8512°)
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Table 2 The parameters of the four reflecting surfaces

reflecting coefficient of p polarization

M, M, M; M,
0.9995 0.9995 0.9995 0.9950
reflecting coefficient of s polarization
M, M, M, M,
0.9999 0.9999 0.9999 0.9990
—1.47287
—1.47291
'To —1.47301
S —1.4731
§ -1.47321
= —1.4733
—1.47341
—1.47351
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temperature/‘C

Fig.5 MCDL changing with temperature in the elliptically polarization(i =
7.8512°)
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Fig.7 The optimum incident angles changing with the phase shifts
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Fig.6 MCDL changing with temperature in the elliptically polarization(i =
7.8304°)
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