Controlling the magnetic moment of individual atoms
with a STM tip
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Individual magnetic atoms adsorbed on surfaces are the smallest conceivable
units for data storage based on the direction of their magnetic moments. In prin-
ciple, high magnetic anisotropy might stabilize single atom spins at low tempera-
tures by effectively suppressing thermal switching and quantum tunneling between
bistable states. Here, we demonstrate that it is even possible to detect, control, and
manipulate the spin of individual atoms in arbitrary directions. We apply spin-
polarized scanning tunneling microscopy to investigate single Co atoms adsorbed
on an antiferromagnetic spin-spiral formed by a Mn layer on W(110). Because
of a strong exchange coupling, the spin of Co atoms is controlled by the position
relative to the underlying Mn layer. Remarkably, the net spin directions of indi-
vidual atoms are manifested in the height and shape of the atoms in spin sensitive
images due to the electronic states with spin-dependent orbital symmetry at the
Fermi level. We show that atom manipulation by maintaining a magnetic contrast
is feasible, thereby enabling the control of atomic spin by lateral atom positioning,
which opens a novel route to spin-polarized experiments on artificially designed
atomic-scale magnetic structures.



