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In this research project, in order to strengthen our research on quantum
operation in frequency domain, we have performed the fundamental research for enhancing the
nonlinear optical effect by optical microcavities and the applied research for a quantum frequency
conversion for a single photon emitted from a single trapped ion with foreign collaborators. We
developed a bottle microresonator with a high Q factor and observed several phenomena given by the
enhanced nonlinear optical effects. Furthermore, we showed the potential of a long-distance quantum
communication with trapped ions.
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