Award Achievements

The Heinrich Rohrer Medal —Grand Medal—
Professor Roland Wiesendanger

"For his pioneering and ground-breaking achievements on spin-resolved scanning
tunneling microscopy and spectroscopy, bringing about very deep insights in spin-
related properties of materials at atomic scale".

Professor Wiesendanger has added the spin-degree of freedom to scanning
tunneling microscopy (STM) which Dr. Heinrich Rohrer and his colleagues have
developed. Before Professor Wiesendanger’s research, magnetic and spin
information was not directly accessible by STM. His achievements have opened a
door to atomic-scale investigations of magnetism in real space, unveiling hitherto
inaccessible atomistic phenomena. His achievements are very important not only for
basic physics and chemistry of condensed matter, but also for developing and
improving various kinds of magnetic devices in computers and sensors.

He has developed spin-polarized scanning tunneling microscopy (SP-STM) and
magnetic exchange force microscopy (MExFM), which enables us to explore magnetic
properties of material surfaces down to atomic scale. After the world-first detection
of spin-dependent tunneling current in STM using a magnetic tip and a magnetic
sample, he achieved atomic resolution in magnetic imaging by SP-STM. His SP-STM
even enables measuring single-atom magnetization curves under a magnetic field
applied. This ‘single-atom magnetometry’ made possible to detect directly the RKKY
interaction between individual magnetic adatoms, one of the most typical many-body
phenomena in materials. Moreover, the spin-polarized current in SP-STM has
successfully been utilized to create and delete individual magnetic skyrmions,
leading to possible applications in spintronics. He also developed MExFM by using
spin-dependent exchange and correlation forces by extending the technique of atomic
force microscopy (AFM), enabling atomic-resolution magnetic imaging of a surface of
an antiferromagnetic insulator.

Spin-Polarized Scanning Tunneling
Microscopy (SP-STM), revealing the
atomic-scale spin structure of surfaces,
ultra-thin films, and nanostructures.
When the spin at the sample surface is
parallel to the spin at the tip apex, the
tunneling current flows efficiently.
When, however, they are anti-parallel to
each other, the current flow is reduced.
With this phenomenon, the spin
direction at each atom on the surface is

imaged.
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