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(FEREERD) Implementation of a large—scale quantum computer with an optical lattice

system controlled by a spatial phase modulator
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(ZE3X) : A novel type of glass cell with a solid immersion lens which increases the numerical
aperture of an optical microscope system was developed and ultra—high vacuum (107" Torr) was
achieved with this glass cell. Ultra—cold Yb atoms were loaded into a single layer of a standing
wave near the surface of the solid immersion lens. Bose condensate of Yb atoms was created in
the first layer of the standing wave and compressed into a thin layer of 120nm, positioned 1.8um
below the surface of the lens. 2 dimensional optical lattice potential was superposed to the thin

atomic cloud and an individual atom in each site was clearly visualized by detecting fluorescence
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lights with an EM—CCD camera. The system developed here can be a powerful tool to perform
complicated tasks of quantum information processing and also investigate the condensed matter

physics.
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