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As one of the categories
in Grant-in-Aid for Scientific
Research (KAKENHI)
by Japan Society for the
Promotion of Science (]SPS), Fund for the Promotion
of Joint International Research was set up in JFYZ2015

to support joint international research projects in
collaboration with researchers at foreign universities or
research institutions for a certain period. The fund seeks
to markedly advanced research plans for the fundamental
research project and aim to foster principal investigators
who can be internationally competitive. My proposal
entitled “Microscopic study on the electronic states of
a uranium chalcogenide in the whole range of magnetic
field” has been adopted since FY2017, which was based
from JSPS KAKENHI (C) “Microscopic study on the
giant magnetic response of electronic states in a uranium
chalcogenide (FY2014-FY2016)".

Uranium disulfide  f-US, which shows giant magnetic
resistance has been reported to show an unusual crossover
from paramagnetic semiconductor to metallic state
under a pulsed field over 30 Tesla. On my fundamental
research project, we have succeeded in performing *S
nuclear magnetic resonance (NMR) study in a ¥S-enriched
single crystal of f-US,. To microscopically investigate
the electronic state of f -US, showing the crossover,
we planned to perform *S NMR under high magnetic
fields over 30 Tesla in my new proposal. There are few
institutes accessible to such a high field over 30 Tesla.
Florida State University-National High Magnetic Field
Laboratory (FSU-NHMFL) in Tallahassee, Florida, USA is
one of the famed institutes. This laboratory has the largest
and highest-powered magnet of 45 Tesla in the world. Dr.
A. P. Reyes, the staff scientist in FSU-NHMFL, who is a
high field NMR expert, readily agreed to my request for
collaboration. Several years ago, we worked together for
high field NMR in a certain interesting material of URu,Si,
[1]. The next thing we have to do was to find the way
to prepare ®S-enriched crystals ‘domestically grown in
USA, since shipping uranic materials from Japan was not
allowed under strict regulations. Therefore, I asked Dr. E.
D. Bauer, the group leader of condensed matter physics in
Los Alamos National Laboratory (LANL), USA, to support
me to prepare the enriched crystals in his laboratory,
LANL from September in 2017.

In order to start the sample preparation, I needed to
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buy ¥S-enriched sulfur as a raw material to be delivered
to LANL before my stay in LANL. So, immediately after
the adoption of my research plan in April of FY2017,
I started the purchase procedure to contract with a
Japanese agency to buy it from the USA supplier and to
deliver it directly to LANL. Here comes trouble!l After a
while, our Accounting Section inquired of me who would
inspect the goods, because the acceptance of deliverables
must be carried out by JAEA employees. Amid worry
over travel expense and time for the inspection at LANL,
I found a relief inspector, Prof. H. Yasuoka who is the
former director general of Advanced Science Research
Center, was supposed to stay in LANL as a long-term
visiting researcher until the end of July. Fortunately,
I was told that his JAEA-ID was still valid as a part-
time employee and he was entitled to be a special JAEA
inspector! I asked Contract Section to hurry the purchase
order to meet the deadline. At last, the item was safely
arrived at July 14, 2017 and then it successfully passed the
inspection.

I visited LANL from the end of September to the
middle of December in 2017 to grow the *S-enriched
single crystals of fS-US,. Regardless of my short stay,
it went successfully thanks to the growth recipe Dr. E.
D. Bauer found a little beforehand. We picked several
crystals with appropriate size and checked the **S NMR
signals in LANL. Next, I visited FSU-NHMFL to perform
preliminary NMR experiments using the home-grown
crystals for application to hybrid magnet time from the
end of April to the end of June 2018.

The world record of 45 Tesla is generated by the
hybrid magnet of outer superconducting magnet of 11.5
Tesla and inner water-cooled electromagnet of 335 Tesla.
It is so-called “Cell-15". Here, each resistive magnet is
located in the “Cell”, surrounded by thick concrete walls
with common power supply and plumbing fixtures of high-
pressure water and cryogens. Recently, “Cell-14" ie. Series
Connected Hybrid (SCH) magnet capable of 36 Tesla, in
which the resistive insert and the superconducting outsert
are electrically connected in series, can be provided for
NMR purpose. The magnet is open to all scientists via
a competitive process, ie., the proposals are judged and
adopted by the program committee including external
panels. To acquire the high field magnet time, it is very
important to demonstrate the feasibility of experiments in
the proposal showing the preliminary NMR data taken at
FSU-NHMFL.

Consequently, the magnet time of Cell-14 was given at
the end of July 2019. Also the high field NMR experiment
up to 36 Tesla has been successfully performed. And
now at the end of November 2019, I am again here in
Tallahassee to finish the NMR data acquisition, writing
this manuscript up in the laboratory of FSU-NHMFL.
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