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We studied interaction phenomena between gaseous atoms and optical near fields using
both experimental and theoretical approaches. We set up and developed new two
experimental apparatus for measurement in nanophotnics using precisely controlled
laser-cooled atoms in spatial and momentum regions and using atmospheric measurement
of molecular oxygen in magnetic interaction. In the oxygen research, we found optically
magnetic phenomena in precise etching on dielectric materials in nanophotonics. For
nonlinear optics, we measured the nonlinear-optical coefficients of LaBGeOs (LBGO), which
is an attractive ultraviolet generating frequency-conversion material. The values are found

to be about three-time larger than previously reported ones. We implemented synergic

strengthening between nanophotonics and nonlinear optics researches.
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