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TEM studies on TiO2/Au thin films grown by magnetron sputtering:

the effect of in-vacuum thermal annealing
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Nanocomposite coatings consisting of a TiO

2

 dielectric matrix with

embedded gold nanoparticles (GNPs) can give rise to specific optical

properties due to the surface plasmon resonance (SPR) effect, which may be

used in several different applications. The aim of this work is to demonstrate

that these properties are sensitive to the nanostructure/nanomorphology of

magnetron-sputtered TiO

2

/Au thin films, which can be tuned by in-vacuum

annealing. Transmission Electron Microscopy (TEM), was been used to study

the role of the shape and size distribution of the GNPs, as well as the

influence of the crystallinity and phase composition of the host matrix on the

optical response of the films.

The morphological changes are studied by comparing the cross-section view

TEM images of the as-deposited samples and those annealed at

temperatures from 200 ºC up to 800 ºC, revealing the coalescence of small

atomic Au clusters into nanoparticles. Preliminary results show that the

characteristics of the SPR resonance can be tuned by choosing the

appropriate annealing temperature, namely, it is possible to change the SPR

position in the range of approximately 610–710 nm and also the width of the

absorption band, making the films attractive for decorative coatings.

The SPR absorption appears after annealing treatments at temperatures

higher than 300 ºC. The SPR band becomes broader for higher

temperatures, which can be useful for certain applications, e.g., those

involving surface-enhanced Raman scattering (SERS). However, the increase

of the annealing temperature above 700 ºC leads to some additional effects,

such as the segregation of gold at the surface and interface and its

penetration into the substrate.
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