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Interfacial photo-molecular processes by open-system electronic structure theory
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Recently, the interfacial photo-molecular science have largely been expanded from
the viewpoint of photocatalysis and photo-energy conversion. To appropriately model complicated interfacia
I systems in reasonable computational costs, we developed the novel code that calculate physically correc
t electronic structures of general interfacial systems on the basis of the open-boundary cluster model. In

this model, a model cluster is treated as the open system.

The excitation energy and electronic lifetime of excited states for Cs/Cu(111l), calculated with the develo

ped code, were reasonable as compared with the experimental values. Moreover, the novel excitation mechani

sms for photo-induced coherent dynamics of adsorbates on metal surfaces were revealed on the basis of the

computational results. Moreover, it was shown that the electrode chemical phenomena are also properly mod

$I=@d Wgth our methodology by the combination of grand-canonical generalisation and dielectric modelling o
iquid.
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