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Characterization of alloy subnano particle by high sensitivity Raman spectroscopy
(Lab. Chem. Life. Sci., Tokyo Tech.,*Yamanashi Univ. >JST-ERATO)

(OMasakazu Saito', Yuansen Tang', Akiyoshi Kuzume??, Kimihisa Yamamoto!*

Metal clusters consisting of several to several tens of atoms are called subnano-materials,
which are smaller than nanomaterials, and show specific physical properties and reaction
activity. In our laboratory, we have achieved quantitative synthesis of clusters with controlling
number of constituent atoms by the original synthetic method using a dendrimer as a template.
The spectroscopic information of the cluster is important for the future development of the
subnano materials, but there was a problem that the signal intensity of the subnano-material
was very weak. This problem was solved by using shell-coated nanoparticles-enhanced Raman
spectroscopy (SHINERS)" using silica-coated gold nanoparticles as an optical amplifier. By
controlling the shape and size of the amplifier and introducing anisotropic structure achieved
significant improvement in the intensity enhancement, enabling a direct spectroscopic analysis
of sub-nanomaterials. In this study, we report the Raman study of Pt-based alloy clusters, which
showed specific properties in HER reaction, to identify electronic state from spectroscopic
analysis.
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Fig.1 A image of SHINERS
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