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Introguction Experimental

Metal nanocrystals and nanostructures are widely used in plasmonic LN OUr experiments we used two types of glasses:

devices: plasmonic waveguides and switches, biosensors, luminescent devices, 1. Optical glass with the composition SiO; - B,O; - Al;Os - BaO - Kz0 - Ng;O. Silver

etc. In the glasses, containing metal ions (Ag*, Au*, Pt*, or Cu*), the classical ~ film (100 nm) on the glass surface was deposited in vacuum

method of creation of metal nanoparticles is the UV-irradiation with the 2. Soda-lime glass with the composition SiO,-Na,0-MgO-Al,03-Ca0. Silver ions

following thermal treatment. In this work we describe the new method of were inserted to the near-surface layer of the glass by the ion exchange method

initialization of silver nanocrystal and film growth near and on the surface in (Ag* — Na*) in the melt of the mixture of AgNO; (5 mol.%) + NaNOs (95 mol.%) at

usual and silver-containing glasses - electron-beam irradiation. This process t = 350 °C during 15 min.

has its own particularities which change kinetics of nanocrystal and film The samples were exposed at RT using SEM JEBD-2 with electron energies 5-20

growth in comparison with classical techniques. keV and current density about 20-50 pAcm?. The dose of irradiation varied
between 5 - 50 mCcm2. The spectra of optical density were measured with Carry
500 UV-VIS-NIR spectrophotometer.
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Summary

+ Electron beam action with E = 20-50 keV on a glass with silver film on a surface led to the dissolving of the film in
glass volume. During the following thermal treatment silver nanoparticles are formed in a glass volume.

+ Electron beam action with E = 5-10 keV on a glass with silver ions in glass volume led to the formation of silver films
and nanoparticles on and under the glass surface.

* The main mechanism of both effects - field migration of silver ions to the negatively charged region located under
the glass surface.




