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Electron and molecular dynamics induced by a near-field excitation
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[ Abstract] Near field is a localized electric field around a nanostructure having steep intensity
gradient, which is widely utilized for spectroscopy and imaging of local nanostructures as well
as molecular manipulations. Due to the steep intensity gradient, dipole forbidden excitations
and/or nonlinear optical responses can occur with the near field. To study the near field
excitations, one should go beyond the dipole approximation. Here, we report a theoretical study
on a near field electronic excitations of a model molecule of Nas by using the multipole
Hamiltonian with particular focus on the difference in the excitations between with a uniform
field and with a near field. Because the near-field can induce non-dipolar electronic excitations,
we study the molecular relaxation pathway for dipole-allowed and forbidden excited states by
performing the steepest descent pathway computations.
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