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Platform development for demonstration of plasmonic photochemical reactions via
strong coupling
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In the last decade, enhancement of optical response using localized surface
plasmon resonance (LSPR) is expected to have an effect of improving efficiency of wide variety of
photochemical reactions using sunlight. The purpose of this research is to clarify the enhancement
mechanism of photochemical reactions using LSPR. Here we succeeded the surface enhanced Raman
scattering (SERS) measurement for single-molecule 4-aminobenzenethiol (4-ABT) on the single silver
nanoaggregate, which molecule is one of the most important target for understanding of plasmon-based

photochemical reactions. We first found that single-molecule SERS spectrum of 4-ABT shows
unexpected peaks probably from Raman forbidden modes of 4-ABT and this result gives us the basis of
clarification for the strong coupling regime between plasmon and molecule during the plasmon-based
photochemical reactions.



(Plasmonic metallic nanostructure)

2010
(2H20—>H2+02)
(H,—»H™+H")
2013
DNA
(YS Yamamoto et al,
PCCP, 2013) ” ”?
SERS
(LSPR)
(SERS)
26
(LSPR)
(SERS)
27-28

27

4-
(4-ABT)
4-ABT SERS
4-ABT SERS
4-ABT
SERS
SERS
4-ABT
13

Yuko S. Yamamoto*, Yuya Kayano, Yukihiro
Ozaki, Zhenglong Zhang, Tomomi Kozu,
Tamitake Itoh, and Shunsuke Nakanishi,
“Single-Molecule Surface-Enhanced Raman
Scattering ~ Spectrum  of  Non-Resonant
Aromatic Amine Showing Raman Forbidden
Bands”, arXiv, 1610.0827. ( )

Tamitake Itoh, Yuko S. Yamamoto, Yasutaka
Kitahama, Balachandran Jeyadevan,
“One-dimensional plasmonic hotspots located
between silver nanowire dimers evaluated by
surface-enhanced resonance Raman scattering”,
Phys. Rev. B 95, 115441, 2017/03. ( )

Tamitake Itoh, Yuko S. Yamamoto, “Recent
topics on single-molecule fluctuation analysis
using blinking in surface-enhanced resonance
Raman scattering: Clarification by
electromagnetic mechanism”,

ANALYST, Vol. 141, pp. 5000 - 5009, 2016/05

( )

Yuko S. Yamamoto*, Yutaro Fujime, Naoshi
Takahashi*,  Shunsuke  Nakanishi and
Tamitake Itoh*, “Formation mechanism of
plasmonic silver nanohexagonal particles made
by galvanic displacement reaction”,

RSC ADVANCES, Vol. 6, pp. 31454-31461,
2016/03. ( )




Tamitake Itoh*, Yuko S. Yamamoto*,
Toshiaki Suzuki, Yasutaka Kitahama, and
Yukihiro Ozaki, “Darkfield microspectroscopy
of nanostructures on silver tip-enhanced
Raman scattering probes”

APPLIED PHYSICS LETTERS, Vol. 108,
021604, 2016/01. ( )

Yuko S. Yamamoto*, Tamitake Itoh*, “Why
and how do the shapes of surface-enhanced
Raman scattering spectra change? Recent
progress from mechanistic studies”,

JOURNAL OF RAMAN SPECTROSCOPY,
Vol. 47, pp. 78-88, 2016/01. ( )

Tamitake Itoh*, Yuko S. Yamamoto,
Vasudevanpillai  Biju, Hiroharu Tamaru,
Shin-ichi Wakida, "Fluctuating single sp2
carbon clusters at single hotspots of silver

nanoparticle dimers investigated by
surface-enhanced resonance Raman
scattering",

AIP ADVANCES, Vol.5, 127113, 2015/12.
( )

, Vol. 64 (6), pp. 539-548, 2015/12.
( )

Yasutaka Kitahama*, Daichi Araki, Yuko S
Yamamoto, Tamitake Itoh, Yukihiro Ozaki,
“Different behaviour of molecules in dark
SERS state on colloidal Ag nanoparticles
estimated by truncated power law analysis of
blinking SERS”,

PHYSICAL CHEMISTRY CHEMICAL
PHYSICS Vol. 17, pp. 21204-21210, 2015/08.

( )

E2]

, Vol. 70, pp. 68-69, 2015/03. (
)

Yuko S. Yamamoto, Yukihiro Ozaki, Tamitake
Itoh, “Recent progress and frontiers in the
electromagnetic mechanism of
surface-enhanced Raman scattering”,

Journal of Photochemistry and Photobiology
C Photochemistry Reviews, Vol. 21, pp.
81-104, 2014/12. ( )

Yuko S. Yamamoto*, Tamitake Itoh, Hidetoshi
Sato and Yukihiro Ozaki,"A simple method for
evaluation of optical scattering effect on the
Raman signal of a sample beneath an Intralipid
layer",

VIBRATIONAL SPECTROSCOPY, Vol. 74,
pp. 132136, 2014/09. ( )

Tamitake Itoh*, Yuko S. Yamamoto, Hiroharu
Tamaru, Vasudevanpillai Biju, Shin-ichi
Wakida, Yukihiro Ozaki, “Single-molecular
surface-enhanced resonance Raman scattering
as a quantitative probe of local electromagnetic
field: The case of strong coupling between
plasmonic and excitonic resonance”,
PHYSICAL REVIEW B, Vol. 89, No. 195436,
2014/05. ( )

15

() 37
: () 2017 1

( )

oYuko S. Yamamoto, “Further perspectives on
nanostructures for single-molecule vibrational

spectroscopy”’,

NANO CONGRESS 2016, Manchester, UK,
1-2 August 2016, ( Keynote)
oYuko S. Yamamoto, ‘“Plasmonics for
plasmon-enhanced single-molecule
spectroscopy”’,

MATERIAL CONGRESS 2016, Alicante,
Spain, 13-15 June 2016, ( )

oYuko S. Yamamoto, “Current understanding
for fluctuations in the spectral shape of
surface-enhanced Raman scattering”,
CRUEF2016, Xiamen, China, 2016. 4. 2,

, 1 SERS

2016 63
() 2016.
3.20,

oYuko S. Yamamoto, Yuya Kayano, Tamitake
Itoh, Shunsuke Nakanishi, “When the Signal is
from the Original Molecule Detected:
Surface-Enhanced Raman Scattering
Measurement of 4[]Aminobenzenethiol at
Single-Molecule Level”,

Pacifichem2015, Hawaii, US, 2015. 12. 15,

2015
( ) 2015.11.14, 14SC07,



oYuko S. Yamamoto, Tamitake Itoh, “Beyond
the electromagnetic mechanism of
surface-enhanced Raman scattering - recent
progress and frontiers -”,

ISPAN2015, Trivandrum, India, 28-30
October 2015, ( )
o
2015 76

( ) 2015.9.15,
15p-2G-11,
oYuko S. Yamamoto, Tamitake Itoh,

“Usefulness of Galvanic Displacement
Reactions to Efficiently Fabricate Metal

Nanostructures for Surface-enhanced
Spectroscopy”,
Nanotechnology-2015, Frankfurt, Germany,
10-13 August 2015, ( )
o
27
( ) 2015.6.3,

oYuko S. Yamamoto, “SERS, as a Probe for
Plasmonic Chemistry”,
AnalytiX-2015, Nanjing, China, 25-28 April

2015, F 2-3, ( )
o
95 ( )

2015.3.28, 3F9-32,
o
2015 62 ’

( ) 2015.3.11, 11p-Al12-4,
oYuko S. Yamamoto, Tamitake Itoh,

“Plasmonic staining of DNA molecules under
white light illumination and its future

perspective for plasmonic chemistry”,
ICOPVS-2014, Kerala, India, 8-12 July 2014,

( )

2

Tamitake Itoh, Yuko S. Yamamoto, ‘“Near-field
interaction between single molecule and an
electromagnetic field at “hotspot” generated by
plasmon resonance”,

Frontiers of Plasmon Enhanced Spectroscopy,
ACS Books, ACS Publications, Washington, US.
Chapter 2, pp 23-37, ACS Symposium Series.

"4 3 4 :SERS TERS
TERS "

ABC -

( )
2014/03, pp. 710-714.

o 0
o 0
(1)
Yuko S. Yamamoto
RPD
00598039
(2)

Tamitake Itoh



