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Subnano-particles with diameter about 1 nm exhibit specific properties and activities which
are significantly different from that of nanoparticles and bulks. In particular, copper subnano-
particles (Cu SNPs) were found to exhibit discrete activity with respect to the number of
constituent atoms in the oxidation reaction of carbon monoxide. However, the molecular
vibrational signals of Cu SNPs were very weak due to their small size, making it extremely
difficult to interpret their structural and chemical information. Therefore, the mechanism of the
reaction remains to be elucidated. Our team developed an effective way to detect subnano-
particles by using gold and silver core-shell (Au@Ag) nanoparticles as an optical enhancement
device which enabled direct observation of sub-nanoparticles with high sensitivity. In my study,
the temperature-modulated Raman signals of Cu SNPs were successfully captured using the
Au@Ag enhancement device. Furthermore, the structural and electronic states of the sub-
nanoparticles were evaluated in combination with XPS measurements.
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