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Metal-organic interfaces: is the metallic surface a problem or an advantage?
A. Mugarza
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Science and Technology, 10 Campus UAB, Bellaterra, 08193 Barcelona, Spain

ICREA - Institucio Catalana de Recerca i Estudis Avancast, Lluis Companys 23, 08010 Barcelona,
Spain

Metal-organic interfaces act as boundary between the active element and electrodes in organic
devices, offer the proper catalytic ingredients for the on-surface synthesis of graphene and
related carbon-based nanostructures [1], and can lead to emerging electronic and magnetic
phenomena that give rise to novel hybrid heterostructures [2]. Their atomic scale
characterization is hence fundamental not only for the control and reproducibility of organic
optoelectronic devices, but also for the bottom up fabrication of nanostructures, and the
engineering of novel quantum properties.

Here | will show several examples of studies carried out in our lab in this direction, where we
combine STM imaging, spectroscopy and manipulation. First, | will focus on how the metal-
molecule interaction can induce chirality in frontier molecular orbitals [3], magnetism in the
organic ligands [4], and how can the latter be manipualter by chemical doping atom-by-atom [5].
On a second part, | will address the effect of the interaction with the substrate on the synthesis
of carbon-based nanostructures. | will show how the atomic stacking can determine the shape
and edge structure of graphene nanoislands grown on the Ni(111) surface [6,7], and that the
final orientation and distribution of graphene nanoribbons can be controlled by adding
functional groups to the original precursors.
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