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National Institutes for Quantum Science and Technology (QST), manages two contract beamlines at SPring-8, a large synchrotron
radiation facility, and QST’s Synchrotron Radiation Research Center is developing advanced synchrotron techniques. QST has been
designated by MEXT Advanced Research Infrastructure for Materials and Nanotechnology in Japan (ARIM) as a spoke organization in
the special area “materials using quantum and electronic control to perform innovative functions”. QST makes available the
techniques described below for researchers from universities, companies, and public research organizations. We support analyses of
crystal structures, local structures, electronic states, by using scattering, diffraction and absorption of synchrotron radiation.

tﬁt& EL Scattering

T

[&”R Absorption

=] Hr

WA D T — 533,

HgIER I EERETEL Synchrotron radiation Méssbauer 2 = m \‘v
Resonantinelastic X-ray scattering spectroscopy
b —L v biERER FEGREIR
AA=D G Surface X-ray
Coherent X-ray diffraction

diffraction imaging

8T HEXER
Synchrotron
X-ray
. =]
BT - 9T - Hth Bk A RRIME T
Atom - Molecule - Crystal Rapid-acquisition pair BEamEILR
distribution function High-pressure and
measurements high-temperature

5T DENIE Electron orbit

OF|FAtEEK  Consultation

MREAFELZED D L TRTNRBEEZSFHLOHE (. BRBECTHEBZEN, MARRICEEHEMNTIELTOET. SALEhEED,
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Please do not hesitate to contact us if there is any way we may be able to help with solutions to your R&D needs. Consultations with
scientists or technicians of QST are available at any time, free of charge. Please refer to the QST-ARIM website
https.//www.qgst.go.jp/site/arim-english/ for contact details and the latest information.
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Only non-proprietary research proposals are accepted in the ARIM program. Proprietary research proposals can be accepted under
QST’s shared-use program.
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Calls for proposals are held in May for experiments in the [ JAEA-QSTAFEEETES S J
second half of the fiscal year, and in November for the first JAEA and QST Joint Proposal Review Committaa
half of the following fiscal year. Urgent research proposals
are welcome at any time. Only one experimental equipment [
can be used under a single research proposal. If multiple
equipments are necessary, please make an individual research proposal for each equipment. Please contact the person in charge
of the relevant equipment before submitting a proposal. There are two types of user supports: “Research Collaboration” and
“Technical Assistance”. Please contact us about the differences. ARIM proposals (non-proprietary proposals) are reviewed by the
JAEA and QST joint proposal review committee.
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After conducting the experiments, please submit a user report by the specified deadline, including details of the experiment and its
results. The user report will be published on the ARIM web in the next fiscal year.
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Data obtained through shared use of the equipment can be structured and stored in an easily usable format. QST encourages
users to register your data as much as possible. Structured data that has been registered will only be accessible to the research
team during the embargo period. After the embargo period is over, the structured data will be shared within the ARIM project.
After that, it may be shared for public use beyond the ARIM project.

O BERDNBA  Publication of research results
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SPring-8 users who have performed a non-proprietary experiment are required to publish their results in the either form of (Da
refereed journal article (including refereed proceedings and dissertations), or (2)a SPring-8/SACLA Research Report, refereed by
JASRI, or @a technical journal article approved by JASRI. At least one publication must be registered in the SPring-8 Publications
Database within three years from the end of the half-year research term during which the experiment was carried out.

O BkFHH EFIBA¥E  Handling charge and usage fee
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After all experiments of your research proposal were conducted, a handling charge and a usage fee are incurred. If you do not
register any data higher usage fee is applied. For the latest information of them, please refer to the QST-ARIM website:
https://www.gst.go.jp/site/arim-english/.
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- A nuclear resonance spectrometer that generates ultra-high-brilliant 14.4 keV Mdssbauer y-rays
from synchrotron radiation enables local analysis of magnetic interactions, electronic states, and
spin configurations of functional substances and materials.

* Focused Médssbauer y-rays allow microscopic analysis of tiny parts of a sample and study of
material states under ultrahigh pressure, whose sample space is limited to around 10 um.

* Crystal site-selective magnetic structure analysis using a diffraction method and local magnetism
survey of magnetic thin film using grazing incidence Méssbauer spectroscopy can be used.

* Niis also observable. Consultation is required for other elements.

Typical application: Chemical analysis of earth-related materials under ultrahigh pressure, study of
local magnetism on surface/interface of functional magnetic thin films etc.
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« This device enables X-ray spectroscopy experiments with an energy resolution of about 0.1 eV for
both incident X-rays and scattered (emitted) X-rays.

- In-situ observation of electronic states of catalytic materials is possible by high-energy resolution
fluorescence detected X-ray absorption spectroscopy (HERFD-XAS) and X-ray emission
spectroscopy (XES).

* Using a resonant inelastic X-ray scattering (RIXS) technique, momentum-dependent electronic
excitations can be measured in a four-circle geometry.

* Sample temperatures of 10-800 K are available.

Typical applications: Observation of charge, spin, and orbital excitations in transition-metal

compounds, Operando analysis of electronic states in catalysts and electrodes.

REXEREIFTET  Surface X-ray diffractometer
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= This device enables real-time and in-situ observation using X-ray diffraction, making it ideal
for studying growth processes of semiconductor heterostructures, multilayer films, quantum
dots, and nanowires.
= The growth of semiconductor nitrides such as GaN and InN is possible by using molecular
beam epitaxy (MBE) with RF generated atomic nitrogens (RF-MBE) .
= This supports the creation of high-quality electronic materials.
Typical application: Real-time analysis of growth processes for semiconductor quantum dots
and semiconductor multilayer films.
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- This device allows observation of changes in material state and reaction progress under high

pressure and high temperature using energy-dispersive X-ray diffraction with white X-rays.

= This device can generate pressures up to 100,000 atmospheres and temperatures up to around

2000°C

* This supports high-temperature and high-pressure synthesis of materials.

- It can also generate a high-pressure and high-temperature hydrogen atmosphere of up to 100,000 atmospheres and around 1000°C,
which is utilized for exploring new hydrogen storage materials through in-situ observation of metal hydrogenation reactions under
high-temperature and high-pressure conditions.

Typical application: In-situ observation of formation processes of metal hydrides under high pressure
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Diffractometer for rapid-acquisition pair distribution function measurements
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- This device rapidly performs the measurements necessary for deriving the atomic pair
distribution function (PDF), which allows evaluation of deviations from the average structure
and local structure of crystals.
= Using high-energy X-rays up to 70 keV, this device can perform X-ray total scattering
measurements with a maximum Q of 27 A%, allowing derivation of PDF distance correlations
up to about 100 A.

- This device allows low-temperature measurements using an open-flow cryogenic gas cooler,
as well in-situ observation under hydrogen and nitrogen gas atmospheres of less than 1 MPa
- Measurements can be performed in several seconds to several minutes per measurement
point.

Typical applications: Hydrogen absorbing materials, negative thermal expansion materials.
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= "This device allows non-destructive 3D visualization of the internal structures (such as strain
distribution, defects, voids, and domains) of nanocrystals (with grain sizes ranging from tens of
nanometers to several micrometers) that are difficult to observe with electron microscopy, as well
as their shapes.
- This method uses coherent X-ray diffraction imaging based on Bragg reflections in the hard X-ray
region.
= This supports evaluations of nano-size materials.
- Please consult for the sample environment control. Sample temperature is controllable from a room temperature to around 1100 C.
Typical applications: Three-dimensional visualization of 100-500 nm barium titanate nanocrystals. Three-dimensional visualization of

40 nm palladium nanocrystals.




SPring=8~M 77+t X Access to SPring-8

http.//www.spring8.or.jp/ja/about_us/access/
http.//www.spring8.or.jp/en/about_us/access/

REJCT

A IC

LK IC
PEEHTHE @

%§$4smﬁﬁﬁ5§§ BERISABBH

-----
-

SPring-8 17&

JRERENRTDT IR Access by JR-WEST railroad lines and bus routes
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40 minutes by bus from Aioi Station, JR-WEST San-yo Shinkansen line/JR-WEST San-yo line

BETOTHIHR Access by Car

- IBEHEEE BEHEICNDS 559 5 minutes from Harima-Shingu Exit, Harima Expressway
UGB ENEE REFFHEICHD 205 20 minutes from Tatsuno-Nishi Exit, San-yo Expressway

- hEBHEE EAICHS 2053 20 minutes from Sayo Exit, Chugoku Expressway
LLIFICH S 40%* 40 minutes from Yamasaki Exit, Chugoku Expressway

BRBILEHHE S Contact information

QST ARIME#B

QST ARIM Office

T679-5148 EE R ARERABTAHITE1-1
1-1-1 Kouto, Sayo-cho, Sayo-gun, Hyogo 679-5148, Japan
Phone: +81-791-58-2641, Fax: +81-791-58-0311
E-mail: gst_arim[at]gst.go.jp

Website: https://www.qst.go.jp/site/arim/

https://lwww.qst.go.jp/site/arim-english/
SPring-8/SACLAMD &5 Panoramic view of SPring-8/SACLA
1Rt IBIL S BRZERT Courtesy of RIKEN
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“Advanced Research Infrastructure for Materials and Nanotechnology in Japan” is a program sponsored by the Ministry of Education, Culture, Sports,
Science and Technology (MEXT) of Japan.
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