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Abstract:

Arrays of nanoparticles are expected to show interesting properties, e.g. with respect to their
electronic, magnetic or optoelectronic behaviour [1,2]. Here we present results on how bidimensional
arrays of Auss-clusters on a surface can be realized [3]. Using a complementary pair of simple
alkylthiolates with hydrogen bonding moieties, functionalized Auss clusters could be selectively deposited
onto self-assembled monolayers (SAMs) on gold that carry the opposite functionality (Fig. 1a)). The
deposition can be readily controlled by the medium in which the clusters are dissolved and by the
density of the functionalities in the SAM, and yields single clusters as well as two-dimensional cluster
assemblies on the surface. The clusters are sufficiently strongly bound to give structures that are stable
at ambient temperature, and that allow scanning tunneling microscopy (STM) and scanning tunnelling
spectroscopy (STS) on single clusters on the surface. Only when the two complementary ligands are
present, one on the clusters and the other in the SAM, STM images show specific adsorption of the
functionalized Auss-clusters (Fig. 1b)) and no aggregation between Auss clusters. In the case of the
presence of the same ligand on the Auss clusters and in the SAM or when ligands are present only on
the clusters, no specific adsorption is observed.
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