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1. B2 (Summary)

To construct efficient light harvesting optical antennae,

an optimization of structural design is one of the most
important research topics in plasmon-induced light energy
conversions. Coupled plasmonic systems such as nanogap
heptamer, dolmen, metal-insulator-metal nanostructures,
and so on is promising as a photoelectrode design because
of their strong near-field enhancement and wide
wavelength responsibility. In this study, a coupled
plasmonic system based on a waveguide-LSPR coupling
system is employed to investigate whether the photocurrent
response extends over a wide wavelength range and is
promoted by near-field enhancement in the
plasmon-induced photocurrent generation using gold
nanostructured titanium dioxide (TiO2) photoelectrodes.
Near-field spectrum and photocurrent action spectrum are
compared to elucidate the effect of near-field enhancement
on the photocurrent generation.

2. B (Experimental)

(PRI 720505 ]
Ultra-high precision electron-beam lithography
system, ELS-F125 (Elionix), Atomic layer

deposition system, SUNALE-R (Picosun), Helicon
sputtering system, MPS-4000C1/HC1 (Ulvac)
[52Br0515])

TiO2 photoelectrodes supporting periodic gold
nanogratings (AuNGs) with different pitch sizes
were fabricated by a deposition of TiOz on a glass
substrate with a thickness of 250 nm using an
(ALD)
subsequent electron beam lithography and lift-off

atomic layer deposition reactor, and
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processes. A conventional photoelectrochemical

measurement was performed.
3. fEF L% %% (Results and Discussion)
Internal quantum efficiency (IQE) spectra of the

photocurrent generation and simulated near-field
spectra of the AuNGs/TiO2 photoelectrodes with 300
nm and 350 nm pitch sizes by FDTD are shown in
Figure. 1. It was clearly elucidated that IQE
spectrum has successfully reproduced the near-field
This

indicates that the photocurrent response extended

spectrum under the coupling conditions.

over a wide wavelength range utilizing the coupled
plasmonic systems and near-field enhancement
effects promoted the plasmon-induced water
oxidation because IQE values increased responding

to the near-field spectral.
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Figure 1. IQE spectra (plot & line) and simulated near-field
spectra (solid line) of the Au-NGs/TiO2 photoelectrodes with
300 nm (a) and 350 nm (b) pitch sizes, respectively.

4. ZF O - 50 1A (Others)

2% Wk

1.Y. Nishijima et al. JPC-L, 2010, 1, 2031.
ILFEMFFEE X, Shi, J. Li, Q. Sun, T. Oshikiri

5. g %5 (Publication/Presentation)

1.d. Guo et al. J. Phys. Chem. C2017, 121, 21627.
6. BT (Patent) 72L




