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@MEFFEHEF Materials Science

The Photon Factory is already playing a strong role in the field of materials science
internationally, though it is relatively old facility and the budget and human resource is limited.
The Mater. Sci. Sec. (MSS) provides both scientific and technical leadership within several
Photon Factory beamlines, and their dual roles should continue in order to provide the most
benefits to the scientific community in Japan. It is important that the MSS both follow important
science trends and maintain a good relationship with corporations, as well as educate young
students and researchers.

More broadly, they should play an important part in the Center for Integrative Quantum
Beam Science (CIQuS) initiative, which will harness four distinct probes operated by the IMSS
(photon, neutron, muon, positron) to evaluate/modify materials. As such coupled facilities are
very rare, the MSS could take a leading role in researching ways to couple these probes in order
to obtain key materials information.

It should be noted that the MSS is operating in relatively constrained conditions, namely a
limited budget, relatively old facility (oldest synchrotron in Japan and nearly in the world) and
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limited human resources. In particular, the staffing levels for beamline support are on the order
of one person per beamline, which is significantly lower than for other facilities worldwide
(typically three or higher). This has some obvious limitations on ability of staff to develop new
instrumentation/techniques and potential overwork for the staff. It is therefore important to
consider additional support for the beamlines, either by deciding to consolidate beamlines,
providing higher levels of funding and/or making operations more efficient. To this point, the
recently formed CIQuS represents a promising way to enhance the budget, as well as provide a
unique integrated suite of techniques for materials evaluation.

For the 2013-2020 (partial) period, the total publications by MSS members is 141 which
represents about 15% of the publications at the PF-supported beamlines which average about
100 publications annually. Many of these publications are in high-impact materials science
journals (e.g. Nat, Nat Comm, PRL, JAP) and the publication rate is considered strong, and
indicative of high and consistent scientific output by MSS and users they support.

The MSS has several existing collaborations with private companies, which include heavy
industries (e.g. steel makers), transportation and electronics. This is reflected in the large
number of grants they are involved with, many of which involve industry. Such collaborations
are very important to understand needs in industries and provide positive feedback to industries
on new materials and/or processes as well as deeper understanding of existing materials.

Outreach activities are strong, particularly in the area of educating students and providing
specialized workshops to address the needs of users. By continuing to share their knowledge
and instrumental and technique developments with users, the group promises to positively
impact the materials science community for years to come.

OEEEMFESE Structural Biology

Historically PF has been the first Macromolecular Crystallography (MX) facility in Japan and
one of the first ones anywhere in the world. Although by now not among the most powerful
X-ray sources, it is still competitive with the best synchrotrons, to a large extent due to its high
level of automation, allowing operation with comparatively very small staff. Its macromolecular
crystallization facility is unique in academic environment, since it is completely automated,
allowing setting up the experiments and monitoring their outcome in a manner that requires only
minimal staffing.

It is very clear that Structural Biology Research Center (SBRC) has been playing a leadership
role in Japan by enabling access to high-quality instrumentation for academic researchers, as well
as by conducting very high- quality in-house projects. The latter activities are very important,
since they set a very high standard of performance for the facility users and for scientific
collaborators. Although attached to the Photon Factory, SBRC provides leadership not only in
synchrotron-related aspects of structural biology, but also in biochemistry and imaging. Of
particular importance is the recent addition of a cryo-EM instrument. However, the currently
available 200 kV microscope is not sufficient to maintain the leadership role for the future and
since cryo-EM is rapidly becoming the principal technique in studies of macromolecular
complexes, it is absolutely necessary to expand the range of available instrumentation, preferably
by adding both a 300 kV microscope, as well as a smaller microscope for sample evaluation. It is
also clear that in the long range it will be necessary to upgrade the flux of the synchrotron X-ray
source and continue upgrading the beamline instrumentation if the future leadership roles are to
be maintained.

SBRC has been engaged in a number of successful international collaborative efforts on
projects in the area of infectious disease, studies of the process of gene transcription, as well as
GTP metabolism. Based on an agreement with the Swiss Light Source (SLS), several of their
scientists have been visiting PF every year, principally to use the unique capabilities of the
beamline BL-1A that allow direct phasing based on anomalous scattering of sulfur atoms. Other
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foreign users have been utilizing the crystal-shaping instrument (moved from Spring-8). These
projects provided a basis of a workshop during the 69th annual meeting of the American
Crystallographic Association that took place in Covington, KY in 2019. SBRC staff were able to
use the facilities of SLS during summer periods when no MX beamlines are operational in Japan.
Foreign visitors have been coming to SBRC, some for extended period of time, and SBRC staff
has travelled abroad and presented their results in international conferences.

Foreign visitors to SBRC need English-language support from the scientific and administrative
staff. Whereas it is assumed that the scientists and engineers should be reasonably fluent in the
language, this might not always be true for the administrative staff. However, as I found myself,
administrators were able to make all the arrangements for my travel and stay in Tsukuba without
having to involve the scientific staff.

The presence of many visitors, including foreign, is very helpful in making SBRC better
known in the scientific community. The PR activities seem to be adequate.

O EFRIFES

The leadership of KEK Neutron Source (KENS) and J-PARC MLF in the field of neutron
science is very highly regarded. The MLF receives ca. 650 general beamtime proposals in
2020A from Japanese universities (43%), foreign institutes (31%), Japanese companies (9%)
and others. The high proportion of proposals from foreign countries clearly demonstrates the
very high international reputation and leadership of KENS and MLF.

The instruments at KENS and MLF provide world top level measurement capability. The
experiments performed at KENS and MLF by Japanese and international scientists and
engineers cover a broad spectrum of academic disciplines including physics, chemistry, biology,
soft matter, and materials science, resulting in publications in high profile journals such as
Nature Materials, Nature Physics, Physical Review Letters, Advanced Materials, The Journal of
American Chemical Society and so on. There is no doubt that the KENS and MLF have been an
excellent core academic research hub for Japanese and international communities. We believe
that the international leadership of KENS and MLF, and their roles as a core academic research
hub will be significantly further strengthened if the budget and staff members are properly
allocated at the international standard.

DA VEERF

The research projects presented to Muon Science Advisory Committee (MuSAC) demonstrate
the rich field of muon science at Muon Science Establishment (MUSE) in a broad range of
applications from fundamental studies to material and soft matter science, and applied studies
such as characterization of battery materials and non-destructive elemental depth analysis of
archeological samples. The two latter fields are in collaboration with companies and
archeological institutions and museums, which represents a unique extension to user
groups/research fields which are not typical for muon facilities in general. This wide range of
applications, attracting new user groups and opening new fields of muon applications is clearly a
strength of MUSE, which makes it unique among all the muon facilities around the world.

MuSAC is very pleased to see the continuation of cooperation with industrial partners, such as
Toyota Central R&D Labs (CRDL) for battery research and SOCIONEXT for investigating soft-
errors in SRAM modules caused by cosmic muons, and the establishment of a new collaboration
with Sumitomo Heavy Industries in the Transmission Muon Microscope project. These kinds of
activities are in line with J-PARC’s mission to develop the society of the future. At present, this
strong cooperation with industrial partners is unique among the muon facilities in the world.
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