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Report:
Due to the technical difficulties the experiment with laser was not possible. To solve this issue,
we have prepared an extensive list of gold, silver, and silver-gold samples irradiated by
different number of laser pulses. Each sample represented a single slide of soda-lime glass after
Ag-Na ion exchange procedure and/or coating by 70 nm gold layer. The samples were then
exposed to the laser radiation with spot size ~ 5x5 nm. This procedure allowed to have several
different spots at one slide (figure 1). The upper part of each slide has been cleaned with acetone
to remove the non-implant part of the nanoparticles from the surface of the glass. The fluence
of the laser radiation was set to 140 mJ/cm2. However, the fluctuation of the actual fluence may
occur, that is why we also measured directly the fluence of the first laser pulse (which is of
critical importance for the subsequent particle formation process) to be exactly 140 mJ/cm2.

Figure 1. Schematic picture of the sample, contacting several spots irradiated by laser pulses
(numbers in the picture correspond to the number of laser pulses).

The samples were fixed with plasticine on the metal holder. SAXS data were collected in the
geometry when the sample was oriented perpendicularly to the incoming beam. The photon
wavelength for SAXS data was set to 0.486098, 0.486499, 0.487417, 0.490056, and 0.493961
Å. Due to the low fraction of Ag in the samples, each sample was then rotated by 45° to
collect EXAFS spectra in the fluorescence mode.
The integrated SAXS patterns are shown in the figures 1 – 4.

Figure 1. An overview of the obtained SAXS patterns for initial (non radiated) and final (after
1000 pulses) states of Ag, Au and mixed AgAu samples.

Figure 2. Evolution of SAXS pattern for pure Ag samples depending on the number of laser
pulses.

Figure 3. Evolution of SAXS pattern for mixed AgAu samples depending on the number of
laser pulses.

Figure 4. The effect of the non-implanted pure Au particles on SAXS patterns.
At the same time EXAFS analysis indicated a small decrease of Ag-O contribution which is
explained by the reduction of Au to form pure Ag and mixed AgAu particles (Figure 5).
Further analysis is in progress together with the Au L3 data obtained on BM23.

Figure 5. Reduction of Ag-O contribution with formation of small Ag particles.

