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Development and demonstration of evaluation model for strong coupling plasmons
and molecules in plasmonic hotspots
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The ﬁlace of several nm at the gap between two nanoparticles such as
gold and silver is called a hot spot (HS). In HS, the density of states of light increases due to
the resonance between plasmons and electromagnetic fields, making it possible to observe extreme
phenomena such as strong coupling between single molecule polarization and plasmon polarization and
ultrafast fluorescence. However, theoretical and experimental methods that can quantitatively
evaluate these phenomena are still under development. In this study, we developped a cavity quantum
electrodynamics (QED) model that includes "multi-level properties of molecules™ and "higher-order
plasmon modes". The model quantitatively reproduced the experimental results of enhanced Raman and
fluorescence spectra of molecules in the HS under strong coupling.
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