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Generation of macroscopic phonon entanglement by a microsphere optical cavity
and nanowire oscillators
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We proposed a method for generating entanglement between solid-state
oscillators using near-field light in an optical microcavity, and attempted to demonstrate it
experimentally by applying it to nanowire oscillators. During the research period, we succeeded in
not only fabricating an ultra-high-Q cavity necessary for quantum limited displacement measurements
but also proposing and demonstrating displacement measurements using Raman amplification to solve
the problem of Q deterioration when bringing this cavity close to a vibrating body. Although the
demonstration was successful, the actuator used for high-speed modulation of the close distance
required for entanglement did not function sufficiently, and the goal could not be achieved within
the period. Meanwhile, in the course of our research, we succeeded in creating a new optomechanical
structure in which high-Q cavities are connected, and achieved ultra-sensitive vibration measurement

in an in-liquid environment.
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