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Abstract: Large-scale ring laser interferometers are exceptionally rotation-sensitive interferometric instru-

ments based on the Sagnac effect, capable of continuously monitoring the angular velocity of the Earth’s rotation.
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This paper provides a comprehensive review of representative projects, including G-ring, GINGERINO,
GINGER, and the Hust series, and summarizes their applications in universal time measurement, rotational
seismology, geodesy, and fundamental physics. In addition, the paper examines how critical techniques—such as
scale factor correction, multi-axis beam alignment, and optical frequency comb stabilization—influence the
operational performance and precision of large-scale ring laser interferometers. Finally, the future prospects and
current challenges in this field are discussed. With ongoing improvements in mechanical stability, combined
with advances in noise suppression techniques, optical coating technologies, and structural innovations, the
sensitivity and stability of large-scale ring laser interferometers are expected to be further enhanced, advancing
the discipline toward new frontiers in precision measurement and fundamental research.

Keywords: large-scale ring laser interferometer; Sagnac effect; Earth’s rotation; univernal time measure-

ment; fundamental physics; scale factor
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