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Figure S1 and Figure S2 show the A and W ellipsometric images recorded during the annealing of
a 380 nm thick Au**-doped PVA film (doping level: 2% w/w). The annealing time increases from
left to right and from top to bottom with a step of 15 min between each image. The temperature is
maintained at 135 °C, except for the first image for which 7' = 31 °C. Before annealing, the sample is
clearly homogeneous (top images). After 120 min at 135 °C(bottom images), spots can be observed
in the ¥ and A images showing at the macroscopic level the effect of the NPs growth in the polymer

matrix.
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Figure S1: A maps of Au-doped PVA films (Image size: 450 um x 380 pum). Annealing time
increases from left to right and from top to bottom: ¢ = 0, 15, 30, 45, 60, 75, 90, 105, 120 min.
Temperature is maintained at 135 °C, except for the first image for which 7 = 31 °C.
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Figure S2: W maps of Au-doped PVA films (Image size: 450 um x 380 um). Same experimental
conditions as in Figure S1.

Theoretical optical properties of Au—PVA nanocomposites are given in Figure S3. The properties
were calculated using the Maxwell-Garnett approximation. The gold particles were considered to
be spherical and therefore the depolarization factor was set to 1/3. Optical properties of gold were
taken from Palik’s handbook of optical constants [1]. Optical properties of the pure PVA films were
obtained by fitting the spectroscopic ellipsometry response by a Cauchy dispersion law for n(A) = A
+ B/A? [2], yielding a refractive index of undoped PVA equal to n = 1.511 at 658 nm. It increases
to 1.518 and 1.525 when the volume fraction of gold equals 0.15% and 0.30%, respectively. In the

meanwhile, the extinction coefficient increases from 7 x 10~ to 1.4 x 1073, From this, it can be
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seen that, at 658 nm, only the increase of the refractive index can be measured, the increase of the

extinction coefficient being within the error bars of the ellipsometric measurement.
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Figure S3: Optical properties of Au—PVA nanocomposites. (A) Refractive index, (B) extinction
coefficient. (Red plain line: pure PVA, dashed green line: Au—PVA with a 0.15% Au volume
fraction, dashed blue line: same with volume fraction of 0.30%, vertical black line: operating
wavelength of the imaging ellipsometer).

Details of Figure 7 of the main manuscript are presented in Figure S4. It clearly shows that differ-
ent zones surrounding the NPs are present in the A image, while less evident in the ¥ image. This
supports the hypothesis of metal NP growth, the primary effect of which is the local modification of
the relative phase between the p- and the s-components of the impinging light, i.e., the ellipsometric
angle A. Under our experimental conditions, it appears that A is more sensitive to the local optical
response when it remains low to moderate. Indeed, W is closely related to the intensity changes of
the reflected light, as measured in a conventional transmission or reflection UV-vis spectrophotom-

etry with polarized light. The growth of the NPs requires the diffusion of metal atoms through the
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interlaced network of the polymer chains. This diffusion is facilitated by the annealing the samples
above T'g and the larger NPs, i.e., only those the effect of which can be detected in the optical re-
sponse, form by some kind of drainage of the metal atoms in their neighborhood, leaving a depletion

zone around the NPs.
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Figure S4: Details of Figure 7 of the main manuscript (after annealing): (A) A, (B) ¥
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