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Abstract:

Gold nanoparticles (Au-NPs) of high crys-
talline quality can now be readily synthesized in
large quantities thanks to significant advances
in colloidal chemistry over the past decade. As-
sembly of such NPs leads to the appearance of
new properties, still relatively poorly explored,
and is therefore particularly promising for pro-
duction of cost-effective devices.

Our research activities concentrate on the
synthesis and assembly of gold NPs and aims at
providing appropriate materials for researchers
working in the various fields of plasmonics®??.

Over the past years, we have been devel-
oped an expertise in the synthesis of NPs with
tunable sizes and shapes, such as spheres, rods,
octahedra, cubes, triangles and also micro-
particles. Some of them are very promising and
produced only in very few laboratories worl-
wide, especially in Asia. For example, thick
triangles are of particular interest for ultrasensi-
tive sensing and can assemble in the edge-to-
edge fashion or through face to face interactions
(fig.). Microplatelets (hexagonal or triangular)
are very attractive due to their large atomically
flat facets and can form ordered 1D-columnar
aggregates. In the literature, 3D-arrays of NPs
are currently related to SERS applications.

Here, we report the spontaneous self-
assembly of gold NPs by simply evaporating
concentrated solutions on non-patterned sub-
strates. The degree of reproducibility of this
method, the maximum size of the perfectly or-
ganized area and the key parameters related to a
controlled-deposition are presented. We are
looking for collaborations to study the proper-
ties of these unusual assemblies.
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Figure 1: illustration of some of the monodis-
perse gold particles (nano- and micro-) and
gold hybrids (Au@SiO2) that have been syn-
thesized, with tunable sizes and thicknesses.
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