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Measurement of gravity using feedback-cooled mechanical oscillators
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Aiming to measure microgravi using mechanical oscillators under feedback
cooling, the following four objectives were achieved: (1) development of a suspended mirror by two
wires, with a Q value greater than 1 million, (2) development of an optical cavity with five times
shorter length, (3) development of a stabilized light source capable of 3 x 107-18 m/sqrt(Hz) @ 500

Hz, and (4) development of vacuum-compatible low-frequency vibration isolation devices (>0.5 Hz).
Objective (1) sufficiently reduced thermal noise, and the use of two suspension wires enabled the
realization of a compact cavity insensitive to frequency noise as in (2). With (3) and (4), both
laser noise and ground vibration were adequately mitigated.

Furthermore, toward achieving quantum control of massive oscillators, the following two objectives

were accomplished: (5% development of quantum filters for realizing conditional quantum control, and
(6) elucidation of the limits of Q-value enhancement by optical springs.
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