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Abstract ; Large geodesic laser gyroscope is an inertial sensor based on Sagnac effect, which can accurately
monitor the angular velocity of the earth rotation. It has a good application prospect in the fields of uni-
versal time, seismic wave detection and fundamental physics. The geodesic laser gyroscope is sensitive to
the change of ambient temperature. The change of temperature changes the cavity length of the geodesic
laser gyroscope,and then causes the change of the scale factor,and finally affects the test accuracy of the
geodesic laser gyroscope. In this paper,the relative error of geodesic laser gyroscope is analyzed and dis-
cussed by measuring the temperature in different working environments when the temperature changes
and the heat source location is different. When the temperature change is maximum,the relationship be-
tween the material usage and the relative error of the ring cavity of the laser gyroscope is analyzed. The
results show that the working environment of Pucheng Laboratory is better than that of Lintong Labora-
tory when the temperature change in the laboratory is the largest,and the relative error of different con-
figurations of geodesic laser gyro ranges from 10 ° to 10", The relative error decreases when the a-
mount of Zerodur is increased in geodesic laser gyroscope.
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M, Optical cavity M,

M,, M,, M;, M;: Concave mirror;
M, M;: Plane mirror;

M;: Beam splitter;
PD: Photodetector

B1 EctREE S EME

Fig. 1 Simple structure diagram of geodesic laser gyroscope
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Tab.1 Coefficient of linear thermal expansion

of different materials

Materials a/(1/K)
Pyrex glass 3.25X10 %/K
Zerodur(C-1D 5X107°/K
Zerodur(G-ring) 1.4X107%/K
Stainless steel 17.3X10 % /K
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Fig.2 Temperature at (a) Lintong laboratory and (b) Pucheng laboratory
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Fig. 3 Relationship between temperature change and relative error of geodesic laser gyroscope in Lintong laboratory :
(a) Relative error of cavity length in Lintong laboratory; (b) Relative error of area in Lintong laboratory;
(¢) Relative error of earth rotation angular velocity in Lintong laboratory
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Fig. 4 Relationship between temperature change and relative error of geodetic laser gyroscope in Pucheng laboratory:
(a) Relative error of cavity length in Pucheng laboratory; (b) Relative error of area in Pucheng laboratory;

(c) Relative error of earth rotation angular velocity in Pucheng laboratory
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Fig. 6  Influence of the usage of Zerodur

on the relative error of geodesic laser gyroscope
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