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5. Optical images over a larger area of the gold-polymer nanocomposites.
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Figure S3. Optical microscopy images of the patterned films prepared of blends of 10 nm
AuNSs with three different sizes of polymer particles (a) 160 nm, (b) 280 nm, (c) 400 nm and
(d) all three sizes of polymer particles. The images were taken from the surface of the dome-
like features with an optical microscope and 20x magnification. The volume fraction of the
AuNSs is in all cases is 1.08 - 10 . The scale bars in all images are 100 um.
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6. Scanning Electron Microscopy Characterization
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Figure S4. Comparison between mesoscale structures in optical images (left) with SEM
micrographs (right) of gold nanoparticles in the polymer matrix. Red circles and arrows
represent the typical feature types observed in both optical and SEM images. SEM images (on
the right) show the various ways of AuNSs organization on micrometer length scales (bright
arrangements): SEM images correspond to various surface domains (i.e. lines, islands)
derived from blends of AuNSs with: 160 nm polymer particles (a,b), 400 nm polymer
particles (c,d), and a mixture of the three different polymer particle sizes (e,f). i). Linear
chains of AuNSs at crystal boundaries, ii). Large scale assemblies of AuNSs with a periodic
hole pattern moulded by polymer particle crystal, iii). Small flakes with irregular hole pattern
moulded by randomly packed polymer particle mixture.
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Experimental protocol: Electron scanning microscopy was conducted with a Hitachi S4000
SEM, operated at an acceleration voltage of 5 kV. Secondary electrons were used for imaging.
The stage on which the samples were placed was tilted by 45°. In order to increase the
conductivity of the samples the surface was coated with a thin layer (12 — 20 nm) of carbon
using an Edwards Auto 306 coater.

7. Transmission Electron Microscopy of a cross-section of the polymer-
nanoparticle matrix.

Figure S5. TEM cross sectional images of the polymer matrix containing AuNSs. The image
shows that the AuNSs are not organised on short (nm) scale. Organization is possible only in
longer scales as shown in Figure S3 and S4. Bright dots in the polymer matrix (background)
correspond to thinner regions that are remnants of the voids between polymer particles. Scale
bar is 200 nm.

Experimental protocol: To prepare the TEM cross section, a dome-like feature was cut out of
the film. Approximately 100 nm thick sections were cut using a Reichert-Jung Ultracut E
ultramicrotome. The sections were cut perpendicular to the substrate and embedded in epoxy
resin. The epoxy was cured at room temperature under UV irradiation overnight. Specimens
were imaged with a FEI Tecnai microscope operated with an acceleration voltage of 80 kV.
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