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Gold island films prepared by resistive evaporation on glass, as well as citrate-stabilized Au nanoparticles (NPs) immobilized on aminosilane-modified glass, were stabilized by high-
temperature annealing at a temperature close to the glass transition of the substrate. The stabilization is attributed to partial embedding of the gold nanostructures in the glass. The
morphology and optical response of partially-embedded Au nanostructured films were exceedingly stable toward immersion in solvents, drying, and self-assembly of biological molecules.

The kinetics and the temperature dependence of the annealing of percolated Au films were studied using a special oven designed for in situ optical measurements under controlled
atmosphere. Changes in the surface plasmon (SP) band during annealing were correlated with the development of Au film morphology, i.e., island formation and embedding in the glass
substrate.

The refractive index sensitivity (RIS) of Au island films was studied systematically and was found to depend on the wavelength of the SP maximum extinction. The results may be
useful in the preparation of Au island films with tunable morphology and optical response for application in LSPR sensing.
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The effect of annealing temperature: AFM o2

A, E - 10 nm Au film, as prepared;
C, F — annealed 70 h (C) and 10 h (F) at 600 °C; Au island film
D — same as C, after Au dissolution in iodine tincture;
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Conclusion: the RIS can be estimated from the position of the Conclusion: embedding occurs at a temperature close to the

SP band wavelength. T, of the glass substrate.



