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1. B2 (Summary)
To construct a highly sensitive chemical sensor using

plasmons, it is indispensable to concentrate nanomaterials
on the hot site of metallic nanostructures. Plasmon-induced
optical trapping is a powerful means to concentrate the
analytes in the vicinity of metallic nanostructures. In this
study, I propose fluorescence correlation spectroscopy
(FCS) for the evaluation of plasmon-induced optical force
and elucidate the spatial and temporal effects of plasmons.

2. 58k (Experimental)
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Au nanogap dimer arrays have been fabricated on a

glass substrate by electron beam lithography and lift-off
techniques. Extinction microspectroscopy was employed
for evaluating the spectral properties of the fabricated Au
nanogap dimer arrays. In this study, Au nanogap dimers
with different gap widths and pitch sizes were fabricated to
elucidate the near-field enhancement effects by the
localization of near-field and the elongation of plasmon
lifetime. Fluorescent polystyrene beads with a diameter of
40 nm were used for evaluating the plasmon-induced
optical force. The fluorescent beads were dispersed in an
aqueous solution. FCS curves were measured using
obtain the
plasmon-induced optical force. 870 nm CW laser beam

confocal microscopy to potential  of
was used for inducing the plasmon-induced optical force
and 488 nm CW laser beam was used for the fluorescence

measurements. FDTD simulation was also performed.

3. fifi L& %2 (Results and Discussion)
Fig.1. (a) shows the gap width dependence of potential.

It was revealed that the potential increases as the gap width

decreases. Near-field enhancement factor was also
elucidated by FDTD simulation and showed almost good

agreement with the experimentally obtained potential.
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Fig. 1. (a) Gap width dependence of potential. (b) The
relationship between plasmon lifetime and potential.

Fig. 1(b) shows the relationship between plasmon
lifetime and potential. Plasmon lifetime (dephasing time)
can be controlled by the structural pitch size based on the
principle of far-field coupling. In this study, the plasmon
lifetime and near-field enhancement factor were determined
by FDTD simulations. From Fig. 1 (b), it was found that
the potential obtained by FCS largely depends on the
plasmon lifetime. The lack of linearity is because the
resonance wavelength changes with pitch size. From the
FDTD analysis, it became clear that the potential increases
because the proximity field enhancement factor increases
with the plasmon lifetime.
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