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Abstract: Ag and SiO, films were prepared by RF magnetron sputtering layer by layer. Ag nanopar-
ticles diffused towards and mostly assembled near the surfaces of composite films via ripid thermal
treatment. The effects of the thickness of each Ag film, the thermal treatment time, temperature and
process on the Ag particle morphology were investigated. The relationship of Ag particles density
with the resonance absorption was researched, too. It is found that different Ag particle shapes can
be obtained by changing the thickness of each Ag film. The smaller Ag particles can be obtained by
intermittent thermal treatment. The Ag particle density and particle uniformity can be improved by
annealing at 500 °C. The result in this paper is different from previous reports. Namely, the surface
plasmon resonance absorption of Ag particles does not significantly decrease with the decreasing of
particle size, even improves. It is found that the higher the density of the Ag particles is, the larger
of the difference between the particle surface energy level and Fermi level is. With the migrating of

the electrons from the particle interior to the surface, the electron number to form new Fermi level
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E| increases, so the surface plasmon resonance absorption becomes stronger. Finally, we draw a

conclusion that the metal particle resonance absorption not only relies on the metal particle size, but

also greatly relies on the particle density.
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Fig.1 AFM images of the samples with different thickness of

Ag film. (a) 1 nm. (b) 2 nm. (c¢) 3 nm.
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Fig.2 AFM images of (2, 4) x 3 sample annealed at dif-
ferent temperature. (a) 200 C. (b) 400 C. (c)
500 C.
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Fig.3 AFM images of the samples with different annealing
process. (a) Intermittent annealing. (b) Continuous

annealing.
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at different temperature
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Fig.7 Effect of annealing on the absorption spectra of sample
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