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Metal nanostructures show localized surface plasmon resonances (LSPRs). LSPRs which
are collective oscillation of conduction electrons give rise to the enhancement of
electromagnetic field in the vicinity of the metal nanostructure. This phenomenon is expected
to be applied to efficient photochemical reaction fields. However, the phase relaxation time of
LSPRs is very short due to elastic phase loss processes such as electron-electron scattering. To
strongly confine light in the nanospace using LSPRs, it is essential to extend the lifetime of
plasmons. We are trying to control the phase relaxation dynamics by utilizing the strong
coupling between LSPRs and exciton composed of molecular aggregates. In this study, we
investigated the near-field spectral properties and phase relaxation dynamics of the exciton-
plasmon strong coupling system.
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