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Beating the standard quantum limit with broadband quantum locking for the space
gravitational wave detector DECIGO
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We have developed the technique of optical-spring quantum locking to improve

the detection of primordial gravitational waves using the space gravitational wave antenna DECIGO.
This method reduces quantum noise over a wide bandwidth by sharing the mirrors of the main cavity
with an auxiliary cavities and controlling its position offset from the resonance point. Through
simulations using the method of square completion, we have shown that the signal-to-noise ratio for
primordial gravitational waves can be significantly improved. In experiments, we applied simulated
signals of radiation pressure noise and shot noise to two cavities and confirmed that the
signal-to-noise ratio of the synthesized signal produced by the square completion method is
equivalent to the better of the two signals at all frequencies.
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