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is analyzed numerically by solving the self-consistent equation. Furthermore
demonstrated in experiments

Shaanxi 710065, China

The ring resonator is the central role of ring laser gyro (RLG). Based on the ray transport matrix theory
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of the ring resonator, the influence of the path length control mirror (PLCM) deformation on the resonator stability
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The experimental results exhibit great agreement with the simulation
the resonator dynamic stability can be greatly enhanced by the PLCM structural optimization, without almost any
OCIS codes

parameters on its comprehensive performance is simulated with the aid of the finite element software Ansys and
the ring resonator for RLG, especially for miniature RLG

the influence of the PLCM structural
showing that

impact on PLCM length compensating efficiency. And the optimized PLCM can meet the gyro requirements in the

vibration environment of conventional airborne navigation system. This will be of great value for the optimization of
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Fig. 1 Schematic of nonplanar quadrilateral RLG ring cavity
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Fig. 2 Schematic of the diaphragm and the beam cross section
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Fig. 3 Influence of PLCM deformation on the diaphragm diffraction loss.

(a) Parallel motion; (b) curvature radius variation; (c) angular misalignment
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Fig. 4 Schematic of PLCM and parameter definition
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Fig. 6 PLCM deformation due to external pressure. (a) Bow altitude variation; (b) curvature variation
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Table 1 Maximum loss variation and maximum PLCM curvature variation with different

resonators during frequency control

PLCM type A B
Resonator number 1# 2% RE= 4 £
Adgy /10°° 3 2 21 19
AR /mm 31 28 265 260
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DC power PZT: piezoelectric transducer
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Fig. 8 Experimental setup for resonator loss variation during frequency control
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Table 2 Experimental results of U, with different RLG types

RLG type A B
Resonator number 1# 2# 3# 4#
U, /(V/D 35.5 35.6 35.4 35.8
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Fig. 9 Power spectral density curve of the random vibration test
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Table 3 Experimental results of random vibration performance with different RLG types

Random vibration performance | AB, | /L /h]

RLG type Resonator number — - — - — -
X-axis direction Y-axis direction Z-axis direction
1# 0.03 0.04 0.05
A 2% 0.02 0.03 0.04
3= 0.20 0.21 0.24
B 4% 0.22 0.24 0.28
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