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Optical AC signal detection of laser interferometer for reducing shot noise
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A laser interferometer for gravitational wave detection uses a high-power
laser. Therefore, the optical power of the optical receiver increases and is reaching its limit. In
this research, we focused on the fact that gravitational wave signals are AC signals, and proposed
the optical AC coupling technique to laser interferometers. Focusing on optical filtering by optical

cavities, we developed three types of optical cavities and successfully operated them in
combination with a Michelson interferometer. To demonstrate the AC coupling technique, we injected a
gravitational wave pseudo signal into a Michelson interferometer, evaluated the signal sensitivity.
We demonstrated that signals can be detected with five times higher sensitivity than the
traditional detection scheme, which shows the superiority of the method proposed in this research.
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