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The International Materials Science School 2023 (KINKEN WAKATE 2023) took place on October 9, 2023, in Grenoble,
France. This event was followed by the international workshop titled “Topology, Spin-Orbit Interactions, and Superconductivity
in Strongly Correlated Quantum Materials under Extreme Conditions” from October 10 to October 12, 2023, making it a joint
event.

The school and the workshop aimed to discuss and exchange recent progress in the study of strongly correlated quantum
materials under extreme conditions such as high fields, high pressure, and low temperatures. These conditions are critical for
understanding phenomena like topological effects, spin-orbit interactions, superconductivity, multiple orders, and fermiology.
On the first day, the school was held at the high-field laboratory in Grenoble (LNCMI-G). It featured two tutorial lectures by
Prof. Yoichi Yanase and Prof. Rikio Settai. Prof. Yanase discussed topological superconductivity, while Prof. Settai focused on
quantum oscillation effects. In addition to the lectures, participants had the opportunity to tour the high-field lab and attend
short poster previews.

From the second to the fourth day, the international workshop took place at the Basilique du Sacré-Ceeur, located near the
Grenoble train station. The workshop included a total of 36 oral presentations and 21 poster presentations. Researchers and
students from around the world gathered to share their findings and discuss various topics related to quantum materials.

The workshop provided an excellent platform for the exchange of ideas and the establishment of collaborations. The diverse
range of presentations covered cutting-edge research in topological phenomena, the interplay between spin-orbit interactions
and superconductivity, and the physical properties under extreme conditions. This event highlighted the importance of
multidisciplinary approaches in advancing our understanding of strongly correlated quantum materials.

Overall, the International Materials Science School 2023 and the subsequent workshop were successful in fostering discussions

and collaborations among researchers and students, contributing significantly to the field of quantum materials science.
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Report on H-Physics workshop

Fusako KON
Hokkaido University

This report documents my participation in “H-Physics workshop” held in Grenoble France,
from October 9 to 12. On the first day, I attended the tutorial session. The presentations are
given by Prof. Yanase and Prof. Settai. Each provided a comprehensive overview of the
historical background and recent results in the field of strongly correlated electron systems
from the perspectives of theoretical studies of unconventional superconductivity and
experimental studies using dHvA effects, respectively.

From the second day to the final days, many oral presentations are given by researchers
from several countries. These presentations covered a wide range of materials, including
attractive unconventional superconductors such as UTe; and CeRhzAs,, as well as other
strongly correlated f-electron and d-electron systems, and even quasicrystal systems. In
addition to the oral sessions, we had poster sessions. In the poster sessions, I presented my
recent studies on UPt,Si; and discussed with some participants. This allowed me to gain
diverse insights into my research.

The participants shared not only their results but also some episodes about their research
lives. These episodes showed how the international collaborations and the cooperations
between theoretical and experimental researchers can develop new research possibilities. In
fact, I got the opportunity to establish international personal connections through the
workshop, and the interactions with female researchers actively working abroad were
particularly inspiring and encouraging for me.

I am grateful for these experiences and will apply them to my future research activities.



Taiki Miyamoto
Osaka University

I participated in the workshop in Grenoble and went to laboratory tour in CEA, ILL, ESRF and
CNREF. I will report about these activities.

In the workshop, I presented our research in a poster section. Our research about a magnetic
toroidal system is not well-known foreign countries, and actually, many researchers didn’t know
the magnetic toroidal multipole and the concept of cluster multipole. Therefore, I had to explain
not only brief background but also more basic and detail background. For me, it was very difficult
to explain that in English. This opportunity is very valuable for me because I have never
participated in international conference.

In laboratory tour, I went to CEA, ILL, ESRF, and CNRF. I haven’t been to large laboratory, so
I was surprised that all buildings are optimized for experiments. For example, in CEA, all pumps
are placed in rooms dedicated to pumps, and vibrations from pumps to probes are completely
eliminated. I was most interested in scanning SQUID in Prof. Klaus Hasselbach’s laboratory. His
SQUID tip was nano-SQUID, and the tip also has a needle for AFM. To make nano-SQUID, high
sensitivity photolithography is needed and the laboratory, of course, has it. By having AFM with
SQUID tip, the scan becomes more accurate. One of the things which realize such a scan is the
building. The building eliminates a vibration from the ground. In our laboratory, we couldn’t do
this experiment due to vibration.

In conclusion, this experience is very valuable for my future. [ will be willing to participating in

like this opportunity in the future. Thank you very much for your great support.



Report of H-Physics workshop in 10/9~10/12 @Grenoble, France

Ryohei Oishi, Hiroshima University

Supported by ICC-IMR, I visited Grenoble, France to attend a H-Physics workshop in 10/9~10/12.
Many kinds of research of condensed matter, for example Fermi Surface, U-based compounds, and
multipoles etc, were given lectures in the workshop. My purpose of visit is to discuss our works of
RPtsAls and to find Postdoc jobs after finishing a PhD course.

For the Dr. E. Bauer’s talk about “Yb compounds: a rich playground for unconventional ground
states”, he discussed about the frustrated Kondo lattice compounds. I could get the opportunity to
discuss our result of honeycomb Kondo lattice compound CePtsAlz with him, which gave us one idea
to distinguish the role of Kondo effect and frustration. In my poster presentation for 30 + 30 min, I
discussed about the geometrical condition induces DM interaction in RPtsAlz with centrosymmetric
structure. Finally, every researcher agreed with our idea.

We visited CEA, ILL, ESRF, and CNRS before workshop. Because I would like to find a Postdoc
job of synthesizing single crystals by a variety of methods, I was so excited to see the equipment of
crystal growth and talk with Dr. Gerard in CEA. For synthesizing crystals by Czochralski method, Dr.
Gerard designed a holder of seed crystal, which can arrange the position by himself. These original

technics surprised me, and I plan to design myself in Japan.



Report of H-Physics workshop @ Grenoble, France
Kenta Sudo (IMR, Tohoku Univ., Japan)

I attended the tutorial session "Kinken-Wakate 2023" on "Topology, spin-orbit
interactions and superconductivity in strongly correlated quantum materials under
extreme conditions" in Grenoble, France, held on 2023/10/09. Here, I performed short
poster preview that is summary of my poster will be talked in main session.

Main session of H-physics work shop was held on 10/10-10/12. In the main session, I
performed poster presentation “Spontaneous nonreciprocal resistance in a zig-zag
antiferromagnet NdRu2Al110”. Then I had discussions with the participants and deepened
my consideration of my research results. Furthermore, I attended all lecture and got new
idea for my next research.

Finally, I visited the Neel Institute in Grenoble, France, and had discussions with Klaus
Hasselbach and Arnaud Badel. As a result, I got new ideas to develop my own research

topic. In addition, I succeeded making global research network.



The report of H-physics workshop

Hiroto Suzuki, Hiroshima University

I went to Grenoble to participate in the H-physics workshop and to visit some laboratories
from October 3 to 16. The visit allowed us to go to CEA, ILL, ESRF, and CNRS. I was
impressed by the research-first approach taken throughout the building design. Specifically,
a room existed just for the installation of refrigeration pumps to avoid noise and vibration. In
addition, I was surprised that there is a technician just for the synthesizing crystal. This visit
to an overseas laboratory was the first time for me. These laboratories have many different
things with Japanese laboratories. This experience broadened my mind.

At the Workshop, I gave a poster presentation on my discovery of a new material titled
“Anisotropic antiferromagnetic order in orthorhombic EuPdAls”. Not only Japanese but also
French students listened to and were interested in my presentation. I could discuss it with
them. After the tutorial workshop, Co-chairs arranged for us to have the opportunity to meet
with French students. They took us to a bar in Grenoble and I was able to deepen my
friendship with them. Throughout the workshop and visiting laboratories, I realized my lack
of English skills. In the future, [ would like to make more efforts in both research and English

and I can make better presentations at international conferences.



Report of H-Physics Workshop

Name Hiroki Matsumura
Conference Topology, spin-orbit interactions and .superconductlwty n
strongly correlated quantum materials under extreme
name .2,
conditions
Place Grenoble, France
Date 2023/10/9 — 2023/10/12

With the support of ICC-IMR, I participated in the H-Physics Workshop
held in Grenoble, France.

This is an international workshop to discuss the results of research on
strongly correlated electron systems under extreme conditions. The meeting
was a very useful opportunity to learn about cutting-edge research results,
both theoretical and experimental studies.

I gave a poster presentation on the recent progress of NMR measurements
on the spin-triplet superconductor UTez, and was able to discuss the results
with many researchers.

Finally, I would like to acknowledge ICC-IMR for financially supporting me
and Prof. Aoki and other co-chairs for providing me with this valuable
opportunity.
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