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A review of environmental effects on large laser gyroscopes
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Abstract ; Large laser gyroscopes,based on the Sagnac effect,are considered to be suitable sensors for precise monito-
ring of the Earth’s rotation for potential ground-based scientific research and major engineering applications, such as
Universal Time 1 (UT1) ,solid Earth tide observations,rotational seismic wave detection,and the testing of predicted
gravitational magnetic effects in general relativity. The sensitivity of laser gyroscopes increases with the size of their
ring cavity and the long-term stability of its operation is influenced by environmental changes. The paper explores the
impact of various environmental factors on the sensitivity and stability of large laser gyroscopes. It delves into the
effects of temperature, tilt, air pressure,and wind,and the Sagnac frequency difference correction and disposal method
of monitoring the changes of environmental factors on its output are analyzed and illustrated,so as to provide relevant
guidance for the enhancement of the application performance of large laser gyroscope.
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Tab. 1 Comparison of parameters for various large laser gyroscopes

Ring laser a/m b/m Area/m? Perimeter/m F 0
C-ll 1 1 1 4 85000 5.3 x10"
GEOsensor 1.6 1.6 2.56 6.4 300000 3 x10"
G-0 3.5 3.5 12.25 14 113000 2.5 x10"
G-ring 4 4 16 16 138000 3.5x10"
UG -1 21 17.5 367.5 77 2100 1.2x10"
UG -2 21 39.7 834. 34 121. 4 1100 1.5x10"
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Ring laser /s P/nW Sagane” He Fiocein/Ha S/(prad - s - Hz T )
C-II 180 20 79. 4 0.24 146.2
GEOsensor 1000 5 102. 6 0.014 108. 1
G-0 829 50 288.6 0.013 11.6
G-ring 1200 20 348. 5 0.010 12
UG -1 409 10 1512. 8 0.01 17.1
UG -2 640 10 2180 0.008 7.8
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