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Optical enhancement properties of oxide shell in shell-isolated nanoparticle enhanced Raman
spectroscopy ('Yamanashi University) (OHeito Hiroshima,' Akiyoshi Kuzume'

As a unique optical property of gold nanoparticles, the interaction of electrons on the surface
of gold nanoparticles with a specific wavelength (frequency) of irradiated light causes a
collective oscillation phenomenon of electrons on the surface of gold nanoparticles called
surface plasmon resonance (SPR), resulting in strong attenuation (absorption and scattering) of
light. It is known that SPR-derived local electromagnetic fields are generated near the surface
of the gold nanoparticles, which significantly enhance the Raman signal intensity of materials
in the vicinity (surface-enhanced Raman spectroscopy: SERS method). Shell-isolated
nanoparticles enhanced Raman spectroscopy (SHINERS), which enables sensitive Raman
measurements in various chemical and thermal environments by introducing a thin oxide film
on the surface of Au nanoparticles, has attracted much attention as a new in-situ surface-
selective vibrational spectroscopic technique. In this presentation, Au and Au@Ag core-shell
nanoparticles were coated by SiO,, ZrO,, and TiO, thin shell and their optical enhancement
properties will be discussed.
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