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Optical properties of chemically controlled gold nanoparticle thin films
prepared at a liquid-liquid interface
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Department of Advanced Science and Engineering, Waseda University, Japan

[Abstract] Gold nanoparticles assemblies are often utilized for enhancing optical fields with
the aid of plasmon excitations. The enhanced field is promising for non-linear optical devices,
photochemical reactions, and sensing applications. In this paper, we prepared the gold
nanoparticles assembly / thin film at an interface between water and organic solution, and
examined their optical properties. We regulated a particle-particle distance by chemical
treatment such as adsorption of thiol compounds on the particle and varying pH of the aqueous
solution, to control the optical field strength on the film. We examined the optical field strength
on the film by detecting two-photon induced photoluminescence from the gold, and found that
the optical field strength varied depending on the particle distance regulated. We also applied
the film for enhancing Raman scattering of dye molecules as well as photochromic reactions.
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