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Theoretical Study of the Optical Properties of Noble Metal
Nano-Particles Dispersed Composite Films
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Abstract: The optical absorption spectra of the nano-composite films dispersed by Ag, Au and Cu nano-particles
were simulated by the classical Mie theory. It was found that the optical absorption spectra exhibit surface
plasmon resonance (SPR) absorption peaks in visible region. The positions and intensities of the SPR absorption
peaks are strongly affected by the real part (g,;) and imaginary part (&,,) of dielectric constant of metal and
refractive index (n,) of dielectric. The SPR absorption position in visible region of the composite film is strongly
dependent on n, rather than &, and &,,. The simulated optical absorption spectra of the composite films dispersed
by Ag, Au and Cu by Mie theory in this study are in good agreement with the reported experiment results,

especially showing a close SPR peak positions to each other.
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Fig.3 Composite films dispersed by Ag: Relationship between (a) &,,42n2 (b) nj/e,; and (c) n/(Ae,;) and wavelength,
and (d) Simulated optical absorption spectra
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