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1. B % (Summary)

Nanoparticles of noble metal such as gold show intense

color which is derived from localized surface plasmon
(LSPRs). LSPRs

oscillations of conduction electrons give rise to the

resonances which are collective
enhancement of electromagnetic field in the vicinity of
nanoparticles. Therefore, various optical effects such as
surface-enhanced Raman scattering and plasmon-enhanced
photochemical reactions are induced. In this study,

locally-induced plasmon-enhanced two-photon

photochromic reactions have been studied.
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Au nanogap dimer with a gap width of 5 nm have been

fabricated by electron beam lithography and lift-off
techniques on the glass substrate. Polyvinyl acetate film
MC)  with
concentration was spin-coated on the substrate with a
thickness of ~100 nm. A femtosecond laser beam (4,: 800
nm, 7: 100 fs, f; 80 MHz) was irradiated on the substrate to

including  merocyanine appropriate

promote the photochromic reaction of MC to spiropyran.
Absorption and extinction microspectroscopy were

employed to monitor the reactions.

3. fi B & # %% (Results and Discussion)

It was found from the change in absorbance values that

it was a primary reaction, and it was confirmed that the
reaction was via a two-photon absorption process of MC

from the experiments with various laser powers.
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Comparing the reaction rate constants between bulk and Au
nanogap dimer showed a slight increase in reaction rates in
Au nanostructures, but no significant difference. This is
because the polymer film has a thickness of ~100 nm,
whereas the reaction proceeds only near the surface of the
Au nanogap dimer. We propose a method for analyzing the
reaction with high sensitivity based on the change in the
refractive index value due to the reaction as shown in Fig.
1(a). LSPR band shows a dramatic blue-shift because the
refractive index value of the reaction site changes due to
the locally-induced photochromic reaction. Fig. 1(b) shows
the irradiation time dependence of In [MC] in the film
without Au nanostructures and that on Au nanostructures.
The reaction rate of MC on Au nanogap dimer accelerated
about 20 times than bulk by utilizing LSPR band shift for

reaction analysis. This reaction is almost complete in 60 s.
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Fig. 1 (a) LSPR bands with various irradiation time. (b)
The irradiation time dependence of In [MC] in the film

without Au nanostructures and that on Au nanostructures.
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