Nanopit formation induced on surfaces by molecular deposition
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The mechanism of large C-molecule anchoring oresex is due to a balance of intermolecular binding
forces and of molecule-substrate interaction invgh\a large number of sites. This can result ihezitisplacive
substrate reconstructions, involving extensive neassport, and/or in complex structural deformatad the
adsorbed molecules. The molecule-substrate systesh e taken into account as a whole and it ipoesible
to simply transfer molecular functionalities, dedddn their isolated state, to the adsorbed cadsoption of
complex carbon based molecules on metal and sethictor interfaces may lead to the formation of high
ordered nano-structuration through molecule-sutesttzonding. Novel artificial structured materialsthw
tailored properties are under study and these mig@ecan then be exploited, in principle, for tabrfcation of
surface supported nanostructures, as moleculatibgiblocks confined to two-dimensional systems.

In this context G is considered a prototype nanomolecule [1] with spherical shape and its
interaction with surfaces is a model system: thes@nce of strong directional molecular states, together with
the capability of being an acceptor or donor ofcetms, allows fullerene to establish different dgnof
interaction, ranging from van der Waals to ionid am covalent bonding, through the C atoms thatiradirect
contact with the substrate.

This contribution aims to give an overview on théerene/surface systems. The mechanism of molecula
and local substrate deformation induced by chempigor substrates has been studied by Surface X-ray
diffraction, compared with C K-edge absorption $pescopy and Inverse Photoemission spectroscopitses
All our studies [2,3,4] have shown that the adsorptof G, molecules induces large an unpredicted
reconstruction deeply modifying the substrate oagistructure [5]. The energy, necessary to digpkadarge
number of surface atoms from their original “bukel’ position, is due to the strong interactionvbetn thel
molecules orbitals and the substrate electronssiBefunctional Theory simulations indicate tha¢ ttrong
directional interaction between fullerenes and topihsurface atoms induces the formation of nandsqufs
hosting the molecules. This phenomenon can havergemplications on the adsorption of complex carb
based molecules on metal surfaces and could letie teevision of some interaction mechanisms detexthby

STM analysis.
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