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We create strong coupling state which interacts between molecular excitation state

and plasmon electric field and consequently fabricate the system that can induce photochemical reaction b

y low energy photon around visible and near-infrared. Using strong coupling state, electron and hole havin

g certain electrochemical potential are produced at localized molecular orbital by low energy photon. We d
evelop the system that can generate highly efficient multi electron transfer reaction.



100

10 ecm?

10’

ab intio

(Local surface plasmon : LSP)

(strong coupling)

LSP

Au

Au

(SERS)

Extinction

Raman Intensity

Extinction
o o

0 X i 1
400 600 800 1000
Wavelength / nm
— T

r(e) | 10cps.

Raman Intensity
{ I

800 1000 1200 1400
Raman Shift / cmi1

800 1000 1200 1400
Raman Shift / cmi1

1. Ag AFM (a),
(b),
1 C 1 ’
1 e 1 1 f 1
1s, 50 pW.
SERS
SERS
1
SERS LSP
LSP
(a) (b)
T T T T 3 20F] T T
- Io.zo- T
s 1.8 . -
e R B S,
|I |I 'II |I g 1.6 . oe® —
;NO‘: s AL - 1 L
A4 g 14 16 18 20
/‘//\—- Bare plasmon peak / eV
T s o
S 400
y Z 300
y ¥ £ 200
C 1 £ 100
1 1 ! ! S 0
400 600 800 1000 £ 0.0 0.1 0.2
Wavelength / nm & Extinction
2. Ag
(a),
(b),
1.58 eV

(©).



LSPR

2a,b
LSP

2c LSP

in-situ

LSP

10
F. Nagasawa, M. Takase, K. Murakoshi
“Raman Enhancement via Polariton States
Produced by Strong Coupling Between
Localized Surface Plasmon and Dye
Excitons at Metal Nano-Gap” J. Phys.
Chem. Lett., 5, 14-19(2014).

T. Motegi, H. Nabika, K. Murakoshi
“Single-Molecule Observations for
Determining the Orientation and Diffusivity
of Dye Molecules in Lipid Bilayers” Phys.
Chem. Chem. Phys., 15 (31), 12895-12902
(2013).

M. Takase, H. Ajiki, Y. Mizumoto, K.
Komeda, M. Nara, H. Nabika, S. Yasuda, H.
Ishihara, K. Murakoshi

“Selection-Rule Breakdown at
Plasmon-Induced Electronic Excitation of
an  Isolated  Single-Walled  Carbon
Nanotube” Nature Photonics, 7, 550-554
(2013).

47

£}

, 94
,2014. 3. 27,

E E

2013.11. 14,

>

, 2013, 11. 13,

K. Murakoshi, Plasmon-induced

Photoexcitation of Molecules on Metal
Surfaces, 64th Annual Meeting of
International Society of
Electrochemistry, 2013. 9. 11, Queretaro,
Mexico.

K. Murakoshi, Selection-Rule
Breakdown at Plasmon-Induced

Electronic Excitation of an Isolated
Single- Walled Carbon Nanotube at
Metal Nanogap, ICAVS-7, 2013. 8. 25,

K. Murakoshi, Breakdown in the
Selection Rule at Plasmon-Induced
Electronic  Excitation, ICP 2013
(Pre-conference), 2013. 7. 19, Leuven,
Belgium.

A. Shawky, S. Yasuda, K. Murakoshi,
Preparation and Characterization of

Nano-Carbon Materials under
Electrochemical Potential Control, the
Collaborative Conference on 3D &
Materials Research, 2013. 6. 24, Jeju
Island, South Korea.

) >

,2013. 4. 26,

0

http://wwwchem.sci.hokudai.ac.jp/pc/

MURAKOSHI KEI

40241301



@)

®
YASUDA SATOSHI

90400639



