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Jun’ ichi leda Research Group for Spin-energy Transformation Science

I took a sabbatical leave staying at Johannes
Gutenberg University of Mainz (JGU) in Germany from
the summer of 2015 to the next spring. The JGU is
named after Mr. Gutenberg, the father of letterpress
printing, and the world's oldest printed Bible by himself
is exhibited in the city museum. Mainz located in the
west coast of the Rhine River where the Main River
joins, is the capital of Rhineland-Palatinate having the
cathedral and the university.

Prof. Jairo Sinova of spintronics theory and Prof.
Mathias Klaui of the experiment who work in the
department of physics at JGU hosted me. Jairo is
famous for a theory of the spin Hall effect, and is now
actively studying physical properties originating from
the spin orbit interactions. In addition, with the support
of the Humboldt Foundation, he launched a Spin
Phenomena Interdisciplinary CEnter (SPICE), which
functions as a hub of European spintronics research
network. At that time visiting scientists from the US,
France and Japan (me) stayed and short-term guests
frequented there, exchanging ideas through seminars
and discussions. SPICE also hosts workshops in the
related fields and the staff proficient in English, German
and Russian will arrange venue, hotel, and contact with
participants. Co-organized with the REIMEI research
I myself held an international workshop entitled "Spin-
orbit interaction and spin mechanics", enabling us to
deepen friendship between the Japanese and European
researchers (including the ASRC director S. Maekawa
from Tokai and the ex-director H. Yasuoka from
Dresden). After long discussions, going to the local
brewery "Eisgrub’ must be the best solution.

During my stay I worked on spin current physics
in antiferromagnets (AFMs). Recently, attempts
of extending the playgrounds of spintronics from
ferromagnets (FMs) and nonmagnets (NMs) to AFMs
are in progress mainly in Europe. Fortunately Prof.

Helen Gomonay, a theorist of AFM dynamics, was
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headhunted from Ukrainian university to the SPICE
and she gave a series of tutorial lectures that were
quite helpful for me to catchup the current situation
of the topic in a short time. Then, I noticed that spin-
transfer torque (STT) and spinmotive force (SMF), both
quite common and important concepts in FM, were not
well established in AFM yet. Therefore, by extending
the transport theory to include the sublattice degree
of freedom peculiar to AFM, I formulated the AFM
versions of STT and SMF.

In the meantime, I lived with my wife, the four
children (10, 7, 4, 1- year-old) in Frankfurt where there
is a Japanese international school. In the morning, I
went to the elementary school and kindergarten with
my kids and commuted by train & bus for about 1.5
hours. Every child was enjoying life in Germany such
as learning German, white sausages, exploration in the
forest, Christmas, and small trips by the ICE train.

I cordially appreciate everyone who supported this
valuable 8-month stay in Germany providing us with
lots of experiences: meeting new friends, changing the
viewpoints, and comparing the "common sense" of both

Japan and Germany.
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