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A: Well-defined Ag/Au nanorods with tuneable shape and spectroscopic response [1]
B: Ordered assemblies of nanorods up to macroscopic areas [2]

Plasmonic nanoparticles provide excellent means for controlling electromagnetic near-fields at
optical frequencies, which has led to a broad range of applications in various field such as surface
enhanced spectroscopy, plasmonic light harvesting or optical metamaterials. Self -assembly of
metallic nanoparticles offers an attractive route for fabricating well-defined plasmonic structures,
since nanopatrticles can be synthesized with well-defined crystallinity and assembly processes
can be up-scaled to macroscopic dimensions. Thus, the step from nanoscopic particles to
macroscopic functional ensembles becomes feasible.

While much research is dedicated to understanding nanoparticle synthesis [1] and optimization
for these tasks, understanding formation of supra-colloidal assemblies and unravelling their
structure-property relations is still in its infancy. We discuss different assembly routes for the
formation of well-defined supra-colloidal structures like linear assemblies [2], nanoparticle-
clusters and 3-dimensional ordered systems [3]. It turns out, that interfacial templating effects are
a powerful tool for controlling particle order with nanoscale precision. We discuss the underlying



physico-chemical effects and perspectives upscaling to macroscopic areas as well as
perspectives for applications in Surface Enhanced Raman Spectroscopy and optical
metamaterials.
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