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A trip through science and Japan

Arianna Minelli Postdoctoral Researcher, University of Oxford

In December | was Iucky enough to be invited
to present my work on Charge Density Wave
(CDW) using Diffuse Scattering, a technique that,
at the time, | was doing at the University of Oxford
using both synchrotron and in-house X-ray beam
facilities, and nowadays, | still do at the Oak Ridge
National Laboratory using Neutrons. | was ‘lucky
enough’ not only once but twice, since | had the
opportunity to present my work at two meetings.
| was invited from the group of Hypermaterials
and that gave me the opportunity to learn more
about these coumpounds to discover the web
page of the organization and group made by
Ryuji Tamura, and also the YouTube page with
some interesting mascot, but | will talk about it
later. The two meetings were the GIMRT, REIMEI
and IRN aperiodic joint international workshop,
held in Sendai; and the 4" Hypermaterials
Young Research Seminar held in Kyoto a week
after. The first was mainly focused on a specific
compound, UTez, with space for other strongly
correlated electron systems. The main experts in
the sector were discussing their progress in the
subject, such as Dr. Rosa (Los Alamos National
Laboratory, USA) and Prof. Aoki (Tohoku
University, Japan), to mention some of them. The
second meeting was dedicated to the students
working on quasicrystals, giving them the
possibility to have some fundamental lectures, to

Figure 1

Students were presenting their ideas for outreach during the
group discussion on the Hypermaterials meeting in Tokyo,
on the top left figure. On the bottom left, a slide of Nobuhisa
Fujita’s presentation during the meeting held in Sendai.
On the right, the result of a fruitful discussion during the
Hypermaterial poster session in Kyoto.

present their work and to be part of a final group
discussion.

The first meeting gave an in-deep overview on
UTez, an interesting compound, with Uranium
settting as a 5f element, on the border between
localized and delocalized wavefunctions. This
compound is expected to act as an unconventional
superconductor; a topological superconductor
with a time-reversal symmetry breaking in the
superconducting state [1]. An entire session was
dedicated to this last topic during the meeting,
with talks from Youichi Yanase (Kyoto University),
Kazushige Machida (Ritsumeikan University)
and Satoshi Fujimoto (Osaka University). The
hypermaterials were present in some talks, for
instance, in one from Atsushi Miyake (Tohoku
University), the magnetic-field effect both on
uranium ditelluride and other aperiodic crystals
were presented. Other talks during the meeting
were about Tsai-type clusters, as the one of
Kazuhiko Deguchi from Nagoya University and
also some electronic calculations regarding
rhombic decagonal tilings, where calculations
showed that the different tilings create more
or less localized electronic state. In fact, some
non-standard tilings may have localized states.
The work was presented by Nobuhisa Fujita from
Tohoku University. This particular talk attracted
my attention, with a regard for the beauty of
the tilings as you can see from the picture.
Thanks to that, | came to the conclusion that
the difficult task of understanding the tilting in
hypermaterials was meeting the high standards
of the Japanese aesthetic. It let me think that this
is the reason why in Japan, this subject of study
is so higly understood.

The second meeting was a seminar for young
researchers in the Hypermaterial group. It
was structured as follows; first, a lecture each
morning on different aspect of quasicrystals and,
after that, talks about quasicrystals with different
approaches: from experiments to calculations.
The first day the lecture, presented by Anuradha
Jagannathan from the University of Paris-Saclay,
was about electronic states and transport. She
explained the interesting and novel electronic



properties derived from the tiling ordering in the
hyperspace, the particularity of the quasicrystals
as bad electrical conductors despite their
composition (such as aluminium, copper and
so on), with a final look to the consequences
of adding disorder within the structures. The
second day, Noriaki Satoh from the Aichi Institute
of Technology presented the superconductivity
and strongly correlated effects. He explained the
exotic types of superconductivity you can obtain
with Uranium-based compounds. This lecture
would have been really useful before the meeting
in Sendai. He then continued with the history
of the discovery of the superconductivity on
quasicrystals, from the first attempt to the final
proof [2]. Last day, the dynamics were presented
by Marc de Boissieu from the University Grenoble
Alpes; he talked about phonons and phasons,
the latter as a unique signature of the aperiodic
crystals.

During my early career, | have been attending
many different schools for graduated students,
and this time, | was impressed by the quality of
the lectures. | work with the subject but | never
deepen my level of knowledge on quasicrystals.
In this meeting, | was able to follow from the
beginning. All the lecturers did a very interesting
and broad introduction to the argument,
facilitating the understanding. The meeting
had also other talks and, especially, great
attention was given to the discussion afterward.
Students were able to present their works and
the welcoming atmosphere offered by a small
meeting give themthe possibility to ask questions
safely. In the final part of the meeting, the people,
especially the students, were divided in groups,
where the goal of finding innovative approaches
to introduce the hypermaterials concept to
the general public. A lot of great ideas were

Figure 2
From the left, Nayuta Takemori enjoying our breaf tea
ceremony. In the center top, one of the island | saw from the
ferry in Matsushima. In the center down, my sushi experience
in Osaka.

presented, but what attracted my attention the
most was the presentation of the Hypermaterials
YouTube page that | checked later on. There are
few videos of Hypyon, a hare, and the Doctor that
explain the hyperspace, the quasicrystals and so
on. Sadly, the videos are only in Japanese and
using the autotranslate you can see what the
Doctor says, with some interesting twist as the
“Mona Lisa Pyramid”

This trip was for me the occasion to travel for
the first time to Japan. The meeting locations
permitted me to visit from North to South an
island that was always in my dreams. From
Tokyo to the north in Sendai, with a day stop in
Matsushima, one of Japan's most scenic view.
There, the little islands are composed by tuff, a
mineral with a volcanic origin. Their beautiful
shapes come from the changes in sea level [3].
| recommend a visit to everyone. Still impressed
by the landscape, | went back south to Kyoto
and, finally in Osaka to flight back home. In
Osaka, | could enjoy the sushi bar experience
spending the equivalent of my salary (I am
half-joking). This travel was an opportunity to
dive into a culture and surround myself with it.
This was possible also with the people | met in
these conferences that were welcoming and had
the patience to describe me their culture and way
of living. We didn’t forget about science (example
in Figure 1. whiteboard with the result of a very
interesting conversation with Takanori Sugimoto
(Osaka University) about my project during the
poster session in the hypermaterial workshop).

My special thanks goes to Nayuta Takemori
that you can see smiling during our very brief tea
experience in Kyoto (Figure 2). She organized
the meetings and, at the same time, she was very
useful during the trip. She explained and showed
me the Japanese culture and life. | will not forget
soon this trip. | would like also to thanks Ryuji
Tamura, that is leading the Hypermaterials
project. | want to say, once again, how great the
meeting was for me, and | am sure, also for the
students there.
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