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Optical response theory based on the interaction between nonuniform electric field
and molecular vibrations

Iwasa, Takeshi

2,800,000

A theoretical method for the interaction between an electric nearfield in close
proximity of a nanomaterial and molecular vibrations has been developed. Nearfields can hardly be
described in the dipole approximation due to sharp intensity gradient and their lines of electric force
whose distribution depend strongly on the structure of a nanomaterial, the source of nearfield. Here the
interaction between an arbitrary shape of electric fields and molecular vibrations is formulated starting
from the multipole Hamiltonian and a program code that utilizes the outputs of electronic structure codes
is developed. Using this program, vibrational excitations by nearfields for single molecules in the gas
phase or adsorbed on a metal cluster are studied and the effects of the near-fields such as the intensity
gradients and field distributions are discussed.
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