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e UV-vis light absorption colloidal solution
e X-ray diffraction
e Plasmon hybridization model

UV-vis light absorption colloidal solution
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Figure S1. (a) UV-vis light absorption spectra of AuNPs synthesized according to Turkevich protocol. The
adsorption band (520nm) corresponds to the LSPR of single AuNPs in solution. (b) TEM image of AuNPs with
corresponding histogram of their size distribution and inserted TEM image of two separate AuNPs with large
magnification, representing spherical-like shape of AuNPs.

X-ray diffraction

The XRD of AuNP assemblies was in good agreement with that of bulk gold and showed no
evidence for contamination or the formation of any secondary gold phase [1]. The spectra display a
pronounced peak at 38.3°, which we attributed to Au(111) planes parallel to the surface of the silicon
substrate. The second peak at 44.4° with the weaker relative intensity we attributed to Au(200).
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Figure 2S. XRD patterns of the samples S30 and $30/20

The peaks (111) were fitted using the Pseudo-Voigt function and positions of the peak centers were
obtained. Then, using the Bragg equation, lattice parameters for gold nanoparticles are determined.
The XRD data of these samples are summarized in Table S1.

Table S1. X-ray diffraction data

delta a, FWHM 2Teta, Scherrer size,
Sample a, Angstrom
Angstrom deg Angstrom
530 4.0879 0.008 1.03 81.59507499
§30/20 4.0815 0.011 1.19 70.63733596

The size obtained from Scherrer's formula [2] is the average or apparent crystallite size and is
not necessarily the same as the particle size because the effects of aggregation are not taken into
account in this formula[3]. The shift of the peaks (111) on the diffraction patterns (Fig. 2) indicates a
change in the lattice parameter of the material of the studied films. The effect of reducing the lattice
parameter may be explained by the presence of surface tension forces in the NP [4]
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Figure S3. Reflactance spectra of Al mirror (reflactance standart).
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Figure S4. (a) - SEM image of the sample S15H, which was coated with APTES in a similar manner as S30 but
immersed in AuNP water colloidal solution for 15 hours, (b) - SEM image of the sample 520/30. The surface
contains mainly aggregates with the lateral site about 100nm. The size of the largest which was detected, was
about 1um. The density of single NP in the distance of about 300nm around the large aggregate is rather low,
compared to the density far from the aggregate than 300nm.

Table S1. Statistical data obtained from the SEM images Fig. 2 a) and Fig. S2a)

Types of nanoobjects Sample S30, per 1 pm? Sample 15H, per 1 um?
Monomers 172 625
Dimers 16 78
Agglomerates 8 48
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