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The research was aimed at realizing an innovative, extremely small
single-photon emitter of nano-order size by combining nanocrystals, which are photon generating
sources, with a single metamaterial resonator, and controlling their positions with extremely high
precision through artificial manipulation. As a photon generating source, colloidal semiconductor
guantum dots and their silica coating technology were developed. The initial plan was changed to
fabricate the metamaterial resonator using a method that utilizes a focused ion beam lithography,
which allows for greater freedom in shape. Ultimately, we achieved results including the realization

and performance verification of the device that can emit polarization-controlled single photons, as
well as the proposal and fabrication of a single-photon emitter that can emit photons laterally,
which is suitable for realizing planar solid-state quantum circuits.
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