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Atom-by-atom engineering and atomic magnetometry of tailored
nanomagnets with SP-STM1 ALEXANDER A. KHAJETOORIANS, JENS
WIEBE, BRUNO CHILIAN, Institute of Applied Physics, Hamburg University,
Hamburg, Germany, SAMIR LOUNIS, STEFAN BLÜGEL, Peter Grünberg Institut
and Institute for Advanced Simulation, Forschungszentrum Jülich, D-52425 Jülich,
Germany, ROLAND WIESENDANGER, Institute of Applied Physics, Hamburg
University, Hamburg, Germany — Nanomagnets, namely arrays of a few exchange
coupled atomic magnetic moments, possess a rich variety of magnetic properties and
are explored as constituents of nano-spintronics technologies. They have been real-
ized as magnetic clusters or molecular nanomagnets. Individual nanomagnets, built
from magnetic atoms adsorbed onto a nonmagnetic surface (adatoms) coupled by
Ruderman-Kittel-Kasuya-Yosida (RKKY) exchange, exhibit a high level of versatil-
ity resulting from distance-dependent interactions. Here, we combine spin-resolved
scanning tunneling microscopy (SP-STS), atom manipulation and simulations to tai-
lor nanomagnets ranging from linear chains to complex two-dimensional arrays and
perform magnetometry in an atom-by-atom fashion. Distinct ground states of each
chain, depending on even or odd numbers of constituent atoms, and magnetic frus-
tration within the arrays have been observed directly. Our work demonstrates real
space access to the magnetic states of tailored nanostructures providing an approach
to tackling open fundamental questions in magnetism.
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