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Abstract

The paper reports nonlinear optical reponses of Au nanoparticle (AuNP)/SiO, /Si
structure. It is well known that surface plasmons (SP’s), collective oscillation of conducting
electrons, are generated on surfaces of metal nanoparticles under irradiations of lights. The
generations of SP accompany the intense optical fields on the surfaces of the metal
nanoparticles, and they are useful for increasing the efficiencies of the light-matter
interactions. The numerous researches and developments have been conducted for the
applications of the SP in the field of the optics, and the usage for the nonlinear optics is one
of the most important ones among them. In the present study, we tried boosting the
efficiencies of the nonlinear wave mixing on the AuNP at the SP resonance by introducing
SiO; optical interference layer on the surface of the Si substrate. The experiments were
performed by examining second harmonic generations (SHG). We successfully obtained
approximately 6 times higher SHG signals from the structure with the appropriate SiO.layer
thickness than those from the reference AuNP/SiO; structure. The numerical analysis
revealed that the optimal conditions for the SHG conversions were determined by the optical
interference not only at the excitation light wavelength but at the SHG wavelength.
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