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Directed Assembly of Molecules
on Graphene/Ru(0001)1 L.Z. ZHANG, H.G. ZHANG, J.T. SUN,
Y. PAN, Q. LIU, J.H. MAO, H.T. ZHOU, Institute of Physics, Chinese
Academy of Sciences, Beijing 100190, China, T. LOW, IBM Thomas J.
Watson Research Center, New York 10598, USA, H.M. GUO, S.X. DU,
H.-J. GAO, Institute of Physics, Chinese Academy of Sciences, Beijing
100190, China, INSTITUTE OF PHYSICS, CHINESE ACADEMY OF
SCIENCES TEAM, IBM THOMAS J. WATSON RESEARCH CEN-
TER COLLABORATION — Recently, the graphene monolayers have
been seen to adopt a superstructure - moiré pattern - on Ru(0001). By
using low temperature scanning tunneling spectroscopy, we identified
the laterally localized electronic states on this system. The individual
states are separated by 3 nm and comprise regions of about 90 carbon
atoms. This constitutes a highly regular quantum dot-array with molec-
ular precision. It is evidenced by quantum well resonances with energies
that relate to the corrugation of the graphene layer. By using scan-
ning tunneling microscopy/spectroscopy, we demonstrate the selective
adsorption and formation of ordered molecular arrays of FePc and pen-
tacene molecules on the graphene/Ru(0001) templates. With in-depth
investigations of the molecular adsorption and assembly processes we
reveal the existence lateral electric dipoles in the epitaxial graphene
monolayers and the capability of the dipoles in directing and driving
the molecular adsorption and assembly. When increasing the molecu-
lar coverage, we observed the formation of regular Kagome lattices that
duplicate the lattice of the moiré pattern of monolayer graphene.
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