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Plasmon chemistry based on a proper understanding of hot carrier generation
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Plasmonic materials exhibit a strong optical response as a coherent
superposition of many electron-hole pairs. In this study, we analyzed the mechanism of hot-carrier
generation in view of the increasing use of hot-carriers generated by the loss of coherence in
various elementary chemical processes. As a result, we found that a material interface with an
atomically-thin generates carriers with an energy distribution significantly deviating from the
equilibrium state, and that the single-atom layer structure is the most suitable reaction field for
realizing reactions specific to hot carriers. In addition, it was found that the spatial
distribution of electron-hole pairs can be controlled by short pulse excitation, which provides a
guideline for the design of reactions in plasmon chemistry.
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