2021 2022

Development of plasmonic spectroscopy using nanostructured graphene

Ikeda, Katsuyoshi
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In situ spectroscopic observation of electrochemical reactions on a carbon
electrode should provide deep insights into reaction mechanisms at the molecular level. In this
study, development of surface-enhanced spectroscopy using a nanostructured graphene was attempted in

both visible and infrared regions. While plasmonic surface enhancement expected was not
experimentally obtained in the infrared region, we found that enormous signal enhancement of Raman
scattering in the visible region was induced by electrochemical potential application. This
phenomenon was observed only when the graphene film contained atomistic defects. In addition, we
developed a novel structure of cathodic electrodes based on the two-dimensional structure of
graphene.



CVvD
PMMA Si0;

FT-IR



He-Ne 632.8nm

o
AFM
AFM SEM

AFM

20nm

67nm
(LW EET |

PRI £

50 [hm]

KM CPRfER BB ORE k%

&3 x 150,000

il RIEEEE (D,):67+2.3nm
HK—5REE(D,):20+2.6nm
SALE: 15+2%

—[a] B DRI Lt

f&£53 . x 50,000

[nm]

Si0;
2D

(Choi et al., ACS Appl. Matter. Interfaces 2015)
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