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Abstract:
Single and one-dimensional molecular objects with intrinsic band gaps and well defined
electronic channels have been the central motivation due to their possible applications
in atomic scale precession nano-electronics. Since several decades, an enormous
scientific and technical barriers have been conquered in pursuit toward building step-by-
step the picometer (pm) precession electrical connections to the individual molecular
entities. However, above all and before direct patterning the metallic interconnects at
the end of a molecular wire, one needs to verify the role of minuscule structural
deformations associated with the metallic contacts on the electronic structure.
Mimicking a planar contact at both ends of a molecular wire, a single 7 unit long
diphenyl-10,10'-dibromo-9,9'-bianthracene derived graphene nanoribbon (GNR) is
positioned with a pm precision over a trench in between two monoatomic steps on an
Au(111) surface.” We have demonstrated relying on both experimental pm precision
LT-UHV 4-STM scan lines and differential conductance mapping as well as theoretical
calculations, how a bridged molecular wire is adopting a deformed conformation
towards the down terrace between the two step edges even for mono-atomic step
edges and its subsequent abrupt impact on the electronic delocalization which is being
cut at each contact by the local molecular curvature. This is reducing the way the
metallic wave function coming from the contact step edges is penetrating through the
molecular wire because the electronic delocalization along this wire is suppressed by
the curvature of the molecular wire at each contact edge. Our results point out that to
keep a good contact conductance the exact planarity of a bridge between two
contacting nanopads must be preserved by bringing the contact nanopads from the
backside of the sample in a Via like technology.™
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