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Supplementary Figure 1. TEM image of Ag nanopatrticles dispersed in a SiO2 matrix.
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Supplementary Figure 2. TEM images demonstrate the shape, size distribution and
interparticle spacing of Ag nanoparticles when the Ag thickness is 3 (a&c) and 5 nm
(b&d) at different magnifications.
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We investigated the effect of the plasmonic metamaterial thickness to determine the
critical cluster size able to induce the wavelength shift. With a relatively low metal
thickness up to 6 nm (including 1-5 nm), an assembly of spherical Ag nanoparticles
form (Supplementary Figure 2) whose corresponding surface plasmon band is only
seen in the visible region (Figure 3c and Supplementary Figure 3a). Supplementary
Figure 3b shows such a behavior for Au. In this size range, with increase of the cluster
size, a red shift of the position of the transmission minima (and particle plasmon
resonance) takes place that is due to the electrodynamic interactions between the
particles at a low interparticle spacing. As seen in Supplementary Figure 3a&b, at the
particle size range of 6 nm and beyond, this phenomenon is stressed and reflected as
a notable broadening of the plasmon band across a long wavelength range. This
observation is caused by particles coalescence and the formation of a network
structure (H. Takele, H. Greve, C. Pochstein, V. Zaporojtchenko, F. Faupel, Nanotechnology 2006,

17, Number 14).

1,0 1.0

0,9

k=]
[--]
1

u,rf/

E=]
~
1

Transmission

=]
@
I

1 nm Ag

2 nm Ag
0.4 4 4 nm Ag

6 nm Ag

03 13 nmAg

a

T T T T T T T
350 400 450 500 550 600 650 700

Wavelength (nm)

Transmission

0.5 -

0,4

0.3

1 nm Au
2 nm Au

4 nm Au
6 nm Au

13 nm Au b
T T

T
400

500 600 700 800 900 1000
Wavelength (nm)

Supplementary Figure 3. (a) and (b) Transmission spectra of Ag and Au clusters at

different cluster sizes.
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Supplementary Figure 4. (a) The p- and (b) s- polarization reflectance of the Au
clusters deposited at 500 °C measured at different incidence angles. The polarized
specular reflection (Rp, Rs) reveals a plasmonic response at 600 nm whereas the
Brewster dip occurs at the angle of 70° under p-light illumination.
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Supplementary Figure 5. SEM image demonstrates the morphology and distribution
mode of the Au nanoparticles deposited at 500 °C.



