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Ab initio molecular dynamics with the multipolar interaction for near-field
photoexcitation
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Ehrenfest

Near field, a highly localized non-uniform light field around a surface, can

excite a molecule to dipole-forbidden excited states and can induce unexpected photo chemical
reactions. To understand the interactions between the near-field and molecule, a theoretical method
beyond the widely used dipole approximation is required. We have developed a theory starting from
the original form of the Hamiltonian before the dipole-approximation. The theory is applied to an
Ehrenfest molecular dynamics. In addition, we studied structural and electronic properties and
relaxation pathways in dipole-forbidden excited states of pure and adsorbed molecules relevant to
the near-field excitations. Near-field vibrational excitations including near-field IR and Raman
spectroscopic experiments have also been studied by means of an_integrated computational chemistry
and computational electrodynamics technique. In the future, a diabatic method for near-field
photochemistry will be developed.
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