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There have been intensive studies on the manipulation of a single atom, electron, and photons ina single
qguantum level. One of the goals for the precise quantum control is the development of a large scale
computational device, the quantum computer. Counter part of the quantum control of a single entity
is the control of the macroscopic quantum state. The subject is closely tied to fundamental questions
in the quantum measurement as well as quantum gravity. It is also pointed out that the manipulation
of a macroscopic quantum state can be a key ingredient for the development of a quantum network, where
many quantum computers are networked via quantum channels. In the subject of optomechanics, where
photons in an optical cavity is coupled to a mechanical oscillator, the radiation pressure of the photon
is used tomanipulate the mechanical oscillator. Recently, many researchers are conducting the research
towards the quantum control of macroscopic mechanical oscillator using optomechanical devices. We
conducted research towards the quantum ground state cooling of the membrane mechanical oscillator in
an optical cavity. A square Si;N, membrane with 0. 5mm wide is inserted inside a Fabry-Perot resonator
to form an optomechanical device. Using the laser cooling technique, well known in the quantum
electronics, the fundamental mode of the membrane is cooled from 300K to 40mK. We found the cooling
technique is sufficient enough to cool the membrane to the ground state with pre—cooling of the sample
to 4K using a cryostat.




