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During the research period of this project, we conducted consistent research

on the realization and control of strong coupling states of nanoparticle arrays (= nanoantennas)
and excitons, and made great progress in each of sample fabrication, analysis and design methods
including numerical calculations. Major achievements include the establishment of a quantum yield
measurement method for nanoantenna phosphors, the first experimental observation of magnetic dipole
lattice resonance in silicon nanoparticle arrays, the realization of a strong coupling state using
magnetic dipole lattice resonance, the report of the BIC state by the out-of-plane magnetic dipole
and the establishment of the optimization simulation technology using a particle swarm optimization
algo[ithg to derive the optimum array structure to realize the strong coupling state can be
mentioned.
The results of this three years of research have been compiled into nine articles, and several
articles are in progress.
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