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Development of Nonlinear Optical Materials dispersed with Ultra-fine Silver
Particles

by Noritsugu HASHIMOTO, Tadanori HASHIMOTO, Hiroyuki NASU
and Kanichi KAMIYA

Silver aerosol particles generated by the evaporation-condensation method were deposited on a
glass substrate. Thin film thus obtained consists of nano-sized silver particles. Absorption
spectrum was measured using UV-VIS spectrometer, and nonlinear optical properties were
determined by Z-scan technique. Absorption spectrum shows a peak due to surface plasmon
resonance, and absorption peak wavelength of as-deposited samples was shifted toward longer
wavelength with increasing particle diameter. In the case of annealed samples, absorption peak
wavelength was much shorter than that of as-deposited samples. Nonlinear refractive index and
nonlinear absorption coefficient were negative, and its absolute value for as-deposited samples was
increased as absorption peak wavelength became close to the laser wavelength used in the
measurement. Nonlinear refractive index for annealed sample was increased with decreasing

particle diameter due to quantum confinement effects.

Key words: Ultra-fine silver particle, Z-scan technique, Surface plasmon resonance absorption,
Evaporation-condensation method, Third-order nonlinear optical property, Quantum confinement
effect
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