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Sagnac interferometer gyroscopes can be divided into three large generations using starting points of time or highlights of their
research. As the first generational Sagnac interferometer, the ring laser gyroscopes have been studied since the 1960s by laser
invention, and as the second generational Sagnac interferometer, the fiber optic gyroscopes have been studied since the 1970s
by invention of optical fiber for communication. In the latter half of the 1990s, after having confirmed the wave theory of the
atom, studies of atomic interferometers were started for a next generation gyroscope application.

This paper discusses the operation principles, application, and future prospects of these three generations of Sagnac gyroscopes.
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FIG. 1. Schematic view of the Sagnac effect with the counter
propagation light.
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FIG. 2. Conceptional diagram of the ring laser cavity with 4

mirrors and beat signal generation with combining prism and two
photo-diodes.
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FIG. 3. Angular vibration by laser cavity dithering; those
amplitudes are much bigger than lock-in threshold.
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FIG. 4. Schematic diagram of the ring laser gyroscope including
the laser cavity, dither spring, and electrical modules.
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FIG. 5. Ring laser gyroscope input-output characteristics of the
16 cm and 28 cm laser cavity lengths with beat frequency
detection by 4 times resolution.
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