Award Achievements

The Heinrich Rohrer Medal —Rising Medal—
Professor Jan Hugo Dil

"For his leading and creative roles in identifying novel spin structures using synchrotron
radiation-based spin- and angle-resolved photoemission spectroscopy"".

Professor Dil has played a central role not only in constructing a spin- and
angle-resolved photoemission spectroscopy (SARPES) apparatus in Swiss Light
Source Synchrotron Radiation facility , but also in exploring important physics,
using the apparatus, on spin structures of a special class of non-magnetic
materials. Photoemission spectroscopy, in which the energy and momentum of
electrons, emitted from materials by irradiation of ultraviolet light or X-ray, are
measured, has been one of the most powerful experimental methods to investigate
the electronic states in materials and their surfaces. The SARPES apparatus that
Professor Dil and his colleagues have developed, enables us to analyze spin
direction of the emitted electrons as well as the energy and momentum, by which
we can obtain a complete set of information of electrons in materials.

The spin is known to be an origin of magnets which are useful in our daily life
with e.g., smartphones and computers. But it is recently shown that a group of non-
magnetic materials with strong spin-orbit coupling, called surface Rashba
materials and topological materials, have electrons which have unique spin
arrangements. The group of Professor Dil is the first to clarify such spin states
experimentally. Those materials are expected to be useful for new types of
electronics devices utilizing spin degree of freedom of electrons.

Specifically, Professor Dil has shown that the asymmetric distribution of the
wave function around a heavy atom core on a material surface is important for
determining the Rashba-type spin splitting in surface states. The spin texture in
surface states of topological insulators and topological crystalline insulators were
clarified for the first time by his group. The nature of topological surface states and
topological transition, as well as ‘spin
interference’ phenomenon, are also
clarified by his SARPES apparatus.
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