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Truth is Something Useful
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Director General, Advanced Science Research Center, Japan Atomic Energy Agency

P ‘ Koki TAKANASHI

The Japan Atomic Energy Agency (JAEA) is the unique,
integrated organization for nuclear energy research and
development in Japan. It was established in 2005 by
merging the Japan Atomic Energy Research Institute (JAERI)
and the Japan Nuclear Cycle Development Institute (JNC).

The Advanced Science Research Center (ASRC) was
established within the JAERI in 1993 with the aims of solving
the problems of nuclear research and development by
going back to the origins of principles and phenomena and
advancing research that leads the development of not only
nuclear energy but also other fields, through collaboration
with the basic sciences. | believe that the ASRC’s founding
principles have not changed over the past 30 years, despite
reorganization, such as the establishment of the JAEA
and the separation to the National Institutes for Quantum
Science and Technology (QST).

“Truth is something useful” is a quote by Prof. Hidetoshi
Takahashi, a pioneer in computer science in Japan. Taking
the contraposition of this quote, Prof. Ryogo Kubo, a leading
authority on statistical physics, said “What is not useful is
not truth,” and he declared that there was nothing more
useful than fundamental research, which is an attempt to
explore more basic principles. In other words, its goal is
to discover the origin of root buds that can grow into red,
white, blue, or any colored flowers though it may take some
time before being of practical use. In the 19th century, when
Michael Faraday was asked what use the discovery of the
laws of electromagnetic induction would be, he posed a
question in response: “What good is a newborn baby?” His
reply gives a good indication of the position of fundamental
research. | think the JAEA has an excellent environment
where newborn babies at the ASRC can grow into adults
who benefit the society.

The ASRC will pursue the fundamental principles to make
maximum use of the potential of different atoms and nuclei
by studying unexplored fields beyond the conventional
atomic and nuclear sciences. We believe that we will lead to
the realization of a new era nuclear science and technology
in the JAEA's future vision, “JAEA2050+.”

We ask for your continued support and encouragement.
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Spin-triplet Superconductivity
Exploring the Frontiers of WHR77F/ 1 HZ

Strongly Correlated Actinide Science

Nuclear Science
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REOS I Unique Uranium and Transuranium Science, not just Nuclear Fission
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Discover new magnetic and superconducting phenomena
MRS that appear only in actinide compounds, including heavy elements,
High-quality and elucidate their mechanisms
single crystal
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Hadron Nuclear Physics
FHCRBOBEE N
wormerzonl| YEORETHDRFHH ) HREL.

Artificially create

“neutron star matter,”
which has the highest
density in the universe
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of superheavy

atom analysis

Treatment of
long-lived
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Chemical properties

elements by single-

EEOREE Exploring the chemical behaviour of superheavy
EEEEH) D ALIE elements and unknown properties of nuclei

radioactive waste
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Why Can the Nuclei, the Origin of the Matter, Exist?
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FHF[74—0 ICEOTRERDT
Elucidate “the nuclear force” that forms Advanced Actinides

the nuclei with the elementary particles “quarks” Nuclear Science
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Shell structure of
superheavy nuclei

BRETHEZESE

Exotic Heavy-Element Nuclear Science
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Quest for Unknown Elements and Atomic Nuclei La;e_scme

numerical simulation
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Utilization of
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Discovering Matter’s
Principles and
Revolutionizing
Technology
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Advanced Theoretical Physics
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Discover Interdisciplinary
Universal Laws of Physics
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Theory dealing
with subatomic quantum
many-body systems
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Surface / Interface
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2D materials
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Surface and Interface Science
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Controlling the “Surface” of
Materials to Develop Novel Functionalities
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Exploring novel functionalities that are useful

for society by understanding in detail

the surface and interface phenomena of materials
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Hydrogen dynamics
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Nuclear science explores the potential of producing energy from
matter, its elemental unit the atom, and the atomic nucleus. We
try to understand both atoms on the periodic table and those
that do not yet exist: their origins, structures, and behaviors in all
kinds of environments. A deep understanding of the properties of
new substances, atoms, and atomic nuclei is essential for safely
utilizing them as energy sources. We’re pursuing undiscovered
principles by taking advantage of the experiment infrastructure at

the JAEA, one of the leading nuclear science research institutes
in the world, and our knowledge in diverse research fields.

TR CEDHONTLVD
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EEMIEZOERE
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Exploring fundamental physics

and stimulating experimental research,

by discovering the laws of physics

that are common in the diverse research
conducted at ASRC
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Irradiation resistance, heat resistance,
corrosion resistance functional materials
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Gyromagnetic effect
measurement system
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Spin-energy Science
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Creating the Future of Energy with “Spin”
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Pursue technology to harvest energies with the world’s
smallest rotation, the spin of electrons and nuclei,
and create the “seeds” of next-generation industries
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Exploration of
fundamental spin physics
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Advanced Nuclear

Materials Science
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Sustainable Functional Materials Science
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Creating New Materials that Can Withstand and
Function in Various Environments
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Developing materials that maintain

high functionality in severe environments such as
high temperature and radiation exposure,

and conversely, materials that take advantage of
such an environment to perform their functions
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Environmental preservation
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Research Group for Exotic Heavy-Element Nuclear Science
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Behavior of Elements and Nuclei
at the Limits of Existence
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Our group shares the common research interest of finding the limit of
existence of the heaviest elements and their chemical properties. Toward
this goal, we pursue research programs dedicated to the study of heavy and
superheavy elements.

The production of elements in the region of superheavy nuclei is regulated
by a region of closed-shell nuclei, called the “Island of Stability (10S),” which
remains unexplored.

We aim to study neutron-rich actinides and superheavy nuclei using
multinucleon transfer (MNT) reaction, a process by which several neutrons and
protons are exchanged between colliding nuclei. In the example calculations
shown in the Figure, many neutron-rich nuclei towards the loS are produced
by MNT. As a foundation, we study the mechanism of MNT reactions, which
are essential to establish the optimal conditions to produce these nuclei.
We use dedicated apparatus (see Figure) to separate the desired product
nuclei from the primary beams and other reaction products. Many of the
produced nuclei decay by spontaneous fission, which may result in the
discovery of a new type of fission. As many isotopes have a long half-life
(~approximately several hours), we can conduct many types of chemistry
studies to elucidate relativistic atomic effects, which are important to
extend the periodic table to the heaviest elements.
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Nuclei in the heavy- and superheavy-element region.
The location of the Island of Stability is shown. The
contour plot shows the calculated yields of nuclei
produced in the **U+***Cm multi-nucleon transfer
reaction.
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(Left) Recoil Mass Separator and (Right) Isotope
Separator On-Line (ISOL) at the JAEA tandem
accelerator facility
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Research Group for Hadron Nuclear Physics
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Study of Hadrons and Nuclei with Various
Flavors and Densities
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Our main research is to study particles and nuclei that have heavy quarks
that do not exist on the Earth at the high-intensity proton beam facility
J-PARC. We will study new hadrons and nuclei with strange and charm
quarks to elucidate the hierarchical structures of quarks, hadrons, and
nuclei, by using one of the most intense hadron beams in the world, such
as the mand K mesons, and protons. In particular, by developing particle
detectors for high-rate beams, we aim to discover a new six-quark-

state particle “H-dibaryon,” to study the excited states of three-quark
particles (baryons), to study the structure of atoms with a baryon with two
strange quarks (=) or a K meson in the orbit, and to study ¢ meson mass
modification in the nuclear density in proton-nucleus collisions. We are
planning a project to accelerate heavy-ion beams (J-PARC-HI) that aims
at creating the densest matter in the universe, which is 5-10 times as
high as the nuclear density, existing in neutron stars, so that we can study
the phase transition and search for new particles and nuclei with several
strange quarks.
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Strangeness in neutron stars (p >3 - 4 p,)
S=-_ Strange hadronic matter (A— )  TA qqp

AN DX A ED 3RTEER
Three dimensional nuclear chart
including strangeness

J-PARC /\RO> 52ER ERR
J-PARC Hadron Experimental Facility
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Research Group for Strongly Correlated Actinide Science
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Explore the Frontier of Materials Science
Using Strongly Correlated Actinide Systems
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The discovery of new principles and materials based on materials science
has led to discontinuous and dramatic technological developments beyond
the improvement and extension of conventional techniques and principles.
Materials contain an enormous number of electrons, approximately equal to
the Avogadro’s number (10%), and when these electrons correlate strongly
with each other, they give rise to new physical properties. For example,
computers and mobile phones, which are indispensable devices in modern
life, can be regarded as an achievement made possible by a collection of
knowledge brought about by materials science in the 20th century.

New materials with new features are constantly being explored.
Interestingly, many novel physical properties have been found in actinide
materials, such as spin-triplet superconductivity and the super-giant
magnetic thermoelectric effect. Therefore, actinides are essential elements
not only in nuclear applications but also in materials science. Our group
explores the frontier of materials science with actinides by fully using

the world’s leading single-crystal growth techniques and advanced
measurement systems, such as NMR and neutron scattering.
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Single crystal growth in tetra-arc furnace and the
single crystals of uranium compounds
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Schematic view of spin-singlet and spin-triplet
superconducting pair
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Research Group for Spin-energy Science
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Toward Quantum Science Innovation by Exploring
the Spin Physics
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Our research targets solid-state physics stemming from “spin,” a quantum
of angular momentum, i.e., spintronics, magnonics, gyromagnetics, strongly
correlated systems, and topological physics. Exploiting the rectification
nature of spin, we theoretically and experimentally pursue the potential

of spin toward innovations in quantum science that will be the basis of

the next-generation energy-saving and energy-creating technologies. So
far, we have pioneered “spin-hydrodynamic generation” that creates spin
current from the vortex of liquid metal to generate electric power, “Barnett
magnetometry” that measures the effective magnetic field exerting on

spin by material rotation, and “spin Seebeck mechanical force” that causes
material twist by spin current. Our theoretical work covers nonequilibrium
magnon phenomena, the topological origins of spin and acoustic waves, the
discovery of topological Hall torque, the emergent inductance with negative
values, the calculation of spin-nematic quantum transport, and the half-
integer Shapiro steps in magnetic Josephson junctions.

Bl RHF—
Eiji SAITOH Junvichi IEDA

. o0
Our Vision 0°

\O'
s "
\éko Non-Crystalline (High Entropy)

& 9\“‘-‘&\ Non-Reciprocal (Rectification)

Non-Dissipative (Topological)

e Non-Linear (Amplification)

Non-Inertial
Non-Volatile |

o Crystalline » on-Perturbative (HP!
e

Dissipative  ygagile
quillbrium — eciprocal

Inertial ~ Linear

=i € om

Cycle of basics and applications

MREDa>ERE
Research vision and targets

EER-IEROMEDS AL &BK

[(ELDSRFETREIVIC) B A INELRRER. MM Tk k. S
BRR.IERFR. N YMAETRNIV]

Endeavor spin with experiment and theory
[(Clockwise from top left) Heavy ion accelerator
experiments, microfabrication, international conferences,
theory discussion, nuclear Barnett spindles]




REAFEHEREIN—T

Research Group for Surface and Interface Science
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Towards the Development of Novel Functionalities
at Surfaces and Interfaces
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The objective of our group is to explore exotic two-dimensional (2D)
materials/surfaces and hydrogen dynamics towards the development

of novel functionalities at surfaces and interfaces by using advanced
quantum beams.

At the material surface (interface), electronic states peculiar to the surface
appear because of the breaking of symmetry in the surface-normal
direction. Thus, the surface can be regarded as a new material different
from the bulk. The 2D materials are good platforms for developing new
properties such as Dirac states and topological surface states, as well as
bulk materials with broken symmetry and low-dimensionality, e.g., layered
materials. The surface furthermore plays an extremely important role as

a space for exchanging matter and energy with the external gas/liquid
phase. Owing to the particular electronic states, surfaces often exhibit
catalytic activity and energy conversion functionality.

Surfaces are the important platforms not only for manifesting various
functionalities but also for controlling electrons (spins), energy, and
materials.
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Research Group for Sustainable Functional Materials Science
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Development of New Materials
with Sustainability and Functional Properties
under Severe Environment
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HOERE ISRAMFTEHEL TOET, FICHE - A2RHE DERTE-ER
LR BRI R E OB/ OEEEMEZH I 2RI, MEHRICKH T B
RattE, SRR T ICHTAMAN. BERRET COMBRMEARLEDF
MRFEDPEIMSN M ORIRZBIELTOET, AMAIIN—TT
MRETOMMBOBERIROBEFISE EEUPREZRDELZT
FILF—EAM. ORYMCREYMEER T DHEE- BEM . IWRSHRE>
B — BRARBOHIFRMIA L, BIRICHIEVET, BICBXRRERFHIAER
RIFEDEDMEF PR T LIRS J-PARCX. SPring-8E—LZ1
VR EDREREREAEERAL. MBI ORIE -1 - ICAOY 2
WEHEL TWOLKZ LIS K RERDIRF AR ICB ESL UV RE OFAT A
ZRIRLTOLKZEDPRELFEHTT,

“Sustainable Functional Materials Science Research Group” is a new
research group established in FY2022 for the purpose of creating

new functional materials that can function in severe environments.

We are working toward materials with high environmental resistances
(e.g., radiation, thermal, and corrosion resistances) combined with

high functional properties (particularly, magnetic, optical, mechanical,
electrochemical, catalytic properties, etc). The ripple effects caused by
the new materials studied in our group are expected to widely range from
energy technologies, including storage batteries and power generation,
to functional and structural materials for robots and buildings, resilient
radiation-resistant sensors, and technologies for sustaining the natural
environment. In particular, the main feature of this project is to create
unique new materials by promoting the cycle “new materials creation

—> analysis = application” through the active use of the experimental
facilities such as research reactors, the tandem accelerator, J-PARC, and
SPring-8 beamlines of the JAEA.

i s Bhht

Tetsu ICHITSUBO Kazuya TANAKA

Sustainability Functionality
High-resistance to severe Superior functions such as
environments such as electric/magnetic, optical,

irradiation, thermal, elastic, mechanical
corrosion, environment properties, energy
generation/storage

—

+ Energy generation/storage technologies
* Novel storage batteries

- Structural materials

- Radiation resistant sensors

+ Novel materials produced by irradiation
- Environmental technologies

MEBE
Overview of our research

MIEREMEREEM B O MR FHBRE . LU
Experimental equipments and new materials
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Research Group for Advanced Theoretical Physics

PSR ROME:
HIBL 425

Structure of Quantum Many-Body Systems:
Correlations and Mean Fields

SRERAR 2 2—TlE. N\ROV IR, BETF%IE. IR AR
2E.GeV(10°eV) D5 meV(10 2 eV) £ CILBEICH /=D I RIVF—R T —
LORBEMBELTVEY, INSIEE<LERDBIZICRAFZTH. BEFS
ARMBEWSBERDSIE. HEETEHOBEZIELHEZLDEERNHY)
F£9, AMEITIN—TE ZOLEIRILF—AT—ILZESBNERR
ERYEEERL. B E—DHLADOMET—< 2 8L HBEOREIZR
gIEEBELET,

2019 FEM T —T7HB UYL/ \ROV IR R FiIEE 0 ISEEL T
BEELED. ZOESHEFREEIVOV TN Z—IEOMRTE N X /N —
ELTbhY, HALGBABFEORRAERICEO>TVEY, NNOVHIET
I3RCAHADRVRNTF OB Sz EMIEOEBESRICEATIRE, #FiL
WERDOOMEEIREOTVET,

IOLEIZ—VEAREE (B0 ATvI 7y 7 ABmMEeIF—&
BL.BA. E0HF0E—RCTERLTVAIMAZICLBLIFv—aFE
LTWET, BONEZERRAFEARE J-PARCR R T LNEE % F
WEEBMAANERTIDIEORIN—TDEELRIVIAVTT,

The research subjects in the ASRC cover a wide range of energy scales:
from GeV (10°eV) to meV (10 °eV). Although these studies appear quite
different, they have many similarities in terms of quantum many-body
physics, including correlation and mean fields. We are pursuing such
universal theoretical physics, thus playing the role of complementing and
facilitating cross-functional collaboration within the ASRC.

The group has recently invited researchers from cold-atom and soft-matter
physics, in addition to the original members from hadron and nuclear
physics in 2019. This diversity stimulates fruitful discussions among the
fields and produces new viewpoints. One of the recent examples is the
Kondo effect with antiparticles investigated by our members.

To develop these unique viewpoints, we are organizing a series of
seminars entitled “Step-up multidisciplinary seminars” once a month.
The knowledge obtained in these activities also helps drive experimental
researches using large-scale facilities in the JAEA, such as J-PARC and
the tandem accelerator.
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Atsushi HOSAKA Yutaka UTSUNO

LRI EIRRT BT —T OMEXR
Our research subjects of universal physics

BR.ARTANR—=R NNV T—JAT =23 A—/5—
A1 — R ERFEO>TIERMAZED TVET

How we perform theoretical research: Our tools

are blackboards, whiteboards, personal computers,
workstations, and supercomputers

REATAAHIRE

The REIMEI* Research Program

[*REIMEI: ‘Dawn’ in Japanese]

[ERERAAZE | L ISERRAIRE TOMIARRERBICE DHMLMAT —YOEEFEZENEL. BRHNDMRENSTA T 7 EEE
L. BRRF MR AR BB TRERAE S A — R THREZEDBHE T,

BRFNARZODHF TEMNWRRIECPHREOER ZBIET RRERMZFT T, AL, R, RRYE. REELEICEH. BFED
BR2-EMDONGEALY TNOFERORFADEMHICKR T DA REREMO MR T —VZ2BEJRELTVET,

The REIMEI Research Program was established with the aim of cultivating frontier research in diverse fields such as atomic
energy and related disciplines worldwide, as well as to promote research collaboration with the ASRC.

The ASRC seeks research themes that explore novel principles and phenomena in the field of atomic energy, and related
themes that are expected to change the paradigm of the existing science and technology, and seeks to develop the future of
innovation in atomic energy. Inventive, expansible, and challenging ideas are welcome.

ERSHCL RPN HRRR

International Collaborative Research

12 5 (2010 F-20214) DB HNAAZTHERT
7 HE 26 ¥R 35 BF 5 (79 14)

Collaborative Organizations in 12 years (2010-2021): 35 groups in

26 institutions, 7 countries (79 projects)

MI-LWMRIN—=TDABEF

Starting New Reseach Groups

201552021 FEARGSCEREIN—T
2013-2014 DEREBEMFEDOREB. JTVARTK
(SUBATECH) &) —&4—& L CiREE

Interfacial Reaction Field Chemistry Gr.

Prof. B. Grambow (SUBATECH), a Pl of a REIMEI
program in 2013-2014, was invited as a group
leader of a new research group.

20155 -2021F ERFEZEFEMAEIN—-T
2011-2012 ORBAMEDRKFRA. 7RL1TT
(UnivYork) Z#f) — &4 —& L TIREE

Heavy Element Nuclear Science Gr.

Prof. A. Andreyev (Univ. York), a Pl of a REIMEI
program in 2011-2012, was invited as a group
leader of a new research group.

2018 SEiRIEHMIBRAR IN—T

NS

B. GRAMBOW
SUBATECH (France)

A. ANDREYEV
Univ. York, (UK)

2015 F D3REFFZE [Hadron Physics in Extreme Conditions

at J-PARC] &Z2#&IC
Advanced Theoretical Physics Gr.

Triggered by a REIMEI program “Hadron Physics in Extreme

Conditions at J-PARC” in 2015

TLARE

Press Releases

2017 RATOY T (RRAFEDEFATE)
->2022%F9A27TATLARE
[KICBFEZOTLDREMRTHDTHFLAN
IWTERA—F 1) —KREBICKBFHRERDPS124F. 5
I LDORFLNIVAEORERIT—]

2017 REIMEI program

(Joint research with Univ. of Tokyo)

Press release on Sept. 27, 2022, as “The first

determination of the Ra hydration structure-The
beginning of molecular level research on Ra-"

2019 REAT O s REF N1 ARFEDRFERE)
> 20195%2A26H7 L AREK
[FEOBRFZ(CESLIR ERR—FUFE
DREBEEDHIED—[ERANUN E@tl.
fth 144

2019 REIMEI program

(Joint research with Ohio Univ.)

Press release on Feb. 26, 2019, as “Observation

of a Be double-Lambda hypernucleus in an
experiment at J-PARC,” and 1 other.

2012R\ATOI5 L

(RCIRA I RZEDHFTRE)
20155 4A9H7 L ARER
MMO3&FTHRDPHEL. BEARD/NX
N—0a—L2I LW DAF>
LT RILF—RIEICHKII—]
2012 REIMEI program

(Joint research with JG University Mainz)
Press release on Apr. 9, 2015, as “Measurement

of the first ionization potential of lawrencium,
element 103"
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Recent Research Highlights

L R ORE O |
HIFRONZIAY |2 HR

Chemical Characterization of a Volatile Dubnium
Compound, DbOCl;

Gas chromatographic
apparatus

Reactive gas

Chemical separation

«Nb
Nmbuum 7:,’Ta Db
Tantalum il 105
Dubnium
High
o?aﬂt, B

L
volal lity ¢

@Separation

»
Chlorine
Oxygena

" ® Q
DSynthesis of o

Db, Nb, and Ta isotopes
by nuclear reactions

@Production of

volatile compounds

according to :
the volatility @Dstscion
~AHags (NDOCly) = 102 4 kJ mol”* .
—AH:, (TaOCI:) =128+ 5 kJ mol" Angewandte
~AHygs (DbOCH) = 130 6 kJ mol” Ch emie ie
— Low volatility,
2 68% CI 2Dl 2071-60/33
< ~Tong half-life ]
5100————————————;__.. et i
> Ve |~
g 8Nb/” ror, T g0V
£ 50 /o Tas ]
o Half-life, Ty, ¢ Tp=68min/ 7 l
2 —145/77mlni g/ i
'4 /~\_Expected curve from
0 % E Q e the Periodic Table
100 200 300 400 500 600
Column temperature (°C)

105FTHRINTZV L (00| DMBLERELSHOS
BERBEICHINL . KT MU EMERAEBLERE S DA
AROFEDPOSEALTNWBDIEZRHE LR L. ARBRIC
Lo N0 BERRNTZILMEEY DL ZRIEEICEHA
RPSDTNIDHBIEDRSPICRYEL, BETHR
THBNTZTLDLZEHRE X REDPFEREICRETD
BIEHICERLURS0ERBIFEAERNSNTOELATL
Teo SR FAMROBRBHDOTHROUEHZSICHSH
ICBBZET. TRBARREERDERAEDRDP B EDNH
FENET,

We successfully synthesized and separated individual
atoms of dubnium (Db, element 105) in the form of its
volatile oxychloride. In our study, dubnium compounds
were found to be more volatile than expected from
comparison with the lighter Group-5 homologues. The
thermochemical data for Db compounds were derived
from the obtained experimental results. The present study
provides a better understanding of the properties of
elements in the extreme region of the Periodic Table.

N. M. Chiera, T. K. Sato et al., Angew. Chem. Int. Ed. 60, 17871 (2021)
DOI:10.1002 /anie.202102808

J-PARCl= 35133
ZTIINAIS—FZ D A ik

Double Hyper Nuclei
at J-PARC

\ Helium-5-
Lambda
/ ernuclues

Lambda particle

minus

pay
\‘ » ' Xi hypernuclues

Nitrogen-14 nucleus

v\ Berilium-10-
Lambda
wleus
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KIRE R FINRERHESS (J-PARC) T, YA <1 FAEE TN
B AN DU — 0% 2 DFDMFEEL [ Y1 #%] &5
F=ICEBRIL . TfRIRZES (IBUKI event) | (FEEFRILICERD)

EwmBLELE. MBEZERIDRNTF[74—7 1 DOHME
PEREINDHEADBRICBIDIRREICRDEEHIC.BE
KBRF/RESONDFETFEDOAIHEEDEFHIC—58
PHRRERELE,

We observed the decay of a Xi (=7) particle in a nuclear
emulsion at J-PARC, Tokai, Japan. This nucleus contains
two strange quarks, and this observed event is named
“IBUKI” after Ibuki Mountain in Gifu Prefecture. This result is
expected to contribute to the understanding of how matter
was formed from quarks, the elementary particles, and
what is the structure of the interior of neutron stars, which
are often described as giant nuclei.

S. H. Hayakawa et al., Phys. Rev. Lett. 126, 062501 (2021)
DOI:10.1103/PhysRevLett.126.062501

ACVEVEF T D EHAS VRIS
e M P 2 50 2k 2 SRR

Tolerance of Spin-Seebeck Thermoelectricity
Against Irradiation by Swift Heavy Tons

Radioactive isotopes Spin thermoelectric

\V STE) device
\ / »| Electric
v [power |

radiation / ‘

heat

S. Okayasu et al., J. Appl. Phys. 128, 083902 (2020)
DOI :https://doi.org/10.1063/5.0014229

BARFHIARREEEL S TLMRBOEAFE—L
SRFIRERICEKY . BDOSBREEL ALV RERT | HMER
BHZREHC BT D HREHRIRIE T CORBEICHLY RS
MIMERT CEZRELELE [ AEVRERT | EI3E
FERRINTVWBBEFALVZFRALLERFTIH. &REtH
HE. BRERM. EEEORRTHTFRMNZE8 T H5EH
FENTVET, SEOBRR THRICHRHFRICERONIEDR
RSN METE R ARELE . IMEHRRIE T CORMMAHE
ICREDHITET,

We demonstrated through experiments with the JAEA
Tokai tandem accelerator that “spin thermoelectric (STE)
devices,” which generate electricity from heat, have a
very high radiation tolerance and that their performance
does not deteriorate for several centuries even if spent
nuclear fuel is used as a heat source. STE devices relying
on electron spins have been developed in recent years
and are expected to outperform the existing technologies
in terms of flexibility of design, low environmental impact,
and economic efficiency. In particular, this achievement
opens up future prospects for the development of

new technologies in radiation environments, including
radioisotope power generation.

SANESL S AN
S Q=R YR )

Educational Activities Using Nuclear Chart

FEF¥F&aBGTEhEFORTHRIRICRLEZSDZE %K
RIEFV. RFHEETIZ1976 EDSMIRD KRR % 1E
KU BRALEY—ILELTIRF% MEHRRZEE O TIL<F
BENTVWELE. ShEHBRBEADERZBEIEL. 2020
FILUTIRT 7o T TERUELZ, WV EXKE
H#HEIL. EEA—/N—YALIUVANA AT =)L (2841) . &K
WERO8H) . BB R (128%) OEEFER. BLU2EOSH
FEFIFER G7TH) ICAARBEORREMA - RKREEHBLEL
7z SHOHERFBSLEEITV. RREREZB VKB Z8%E
EHTVEET,

The JAEA has published a paper-based nuclear chart
every four years since 1976. We distribute them to (mainly)
researchers in nuclear science. In 2020, we successfully
started a crowdfunding project to deliver the nuclear chart
to high schools in Japan. We generated 1,200 sheets of

the chart in Japanese and distributed them among 284
science-programmed high schools, namely super science
high schools (SSHs) approved by the Ministry for Education
throughout Japan. This included 122 high schools in
Fukushima Prefecture, 98 high schools in Ibaraki Prefecture,
and 57 colleges of National Institute of Technology. We will
continue our educational activities with the nuclear chart.
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International Collaborative Research

1993 (FRL5)E4A
FIRENBARRF DTS
FIRERME L Z—HE
PIRFERTE2—R

1993 April

The Advanced Science Research Center was established

in the Japan Atomic Energy Research Institute.

Prof. Muneyuki DATE was appointed as the 1st director general.
1999 April

1999 PR 1) ¥ 4R Prof. Hiroshi YASUOKA was appointed
E2RELMAE L 2—RME as the 2nd director general.
10HRMBCHE. 2B HHEE MoC) A VEBLRMAEToCVET 1060 (ER 11 F 65 1998 June
We conduct international joint research based on joint research arrangements S T oS e The construction of the ASRC building was completed.
i instituti i i instituti 2005 October
with 10 institutions and memorandum of cooperation (MoC) with 2 institutions 2005 (ER17)E 108 e Japom Atormic Eneray Aqency launched from JAER!
MIATBUEAN BARRFAOMEFREEHEE 2005 October
2005 CER17) % 10A Prof. Yoshihiko HATANO was appointed
EIRETEE L 2—ERE as the 3rd director general.
2010 (¥#22) 48 2010April ,
. . Prof. Sadamichi MAEKAWA was appointed
S ARE) HE > R —RatfE as the 4th director general.
2015 (ERL27) 4R 2015 April
EIAEFEREEAN The JAEA changed the types of governmental agency
BAEFHRE RIS LTS from an Incorporated Administrative Agency
2018 (ER30)E 48 to the-Nat|onaI Research and Development Agency.
R 2018 April
FESRME L S—RitfE Prof. Makoto OKA was appointed as the 5th director general.
2022 ($MA)E4R 2022 April

FeRBILFR L 2—RE

Prof. Koki TAKANASHI was appointed as the 6th director general.

ESTFAEBIREA VS
BARFHRERAREE LR '
BFHh#EFHAER Sapporo
SeRERMA 52—

Advanced Science Research Center,
Nuclear Science Research Institute,
Japan Atomic Energy Agency

B3]
Ibaraki

No. Institution City Country
@ Johannes Gutenberg University Mainz Mainz Germany T319-1195 FRHEHE BN AFTEH2EF /4 )
© Columbia University New York USA 2-4 Shirakata, Tokai-mura, ;
Naka-gun, Ibaraki 319-1195, Japan * X s
e Technische Universitat Darmstadt Darmstadt Germany Osaka ToL;/o
o
0 University of Cambridge Cambridge United Kingdom
© Onhio University Athens USA = (b 3 Ex=r
— - To Iwaki 3 To Hitachi
G Yonsei University Seoul Korea B EAHIC 'g'
@ Delft University of Technology Delft The Netherlands Hitachiminamy 5 EFERYTSAH
T Colaboraton Sateita
. . aboration Satellite
e Institut Laue Langevin Grenoble France RBAY—RIC e
Tokai Smart IC P 234,
. ) . . i 3 HRERER ]
e French Alternative Energies and Atomic Energy Commission (CEA) Paris / Grenoble France B (=RERHY) Science
K . g Nikenjaya q iﬁﬂ! M_u seum of SRERMEE 32—
@ Charles University Prague Czech B Intersection 1oKaiStation AT S o o
iw (Thereis a Sign) Research Center
. . . " o BARRFH
m European Centre for Theoretical Studies in Nuclear Physics and Related Areas (ECT*) Trento Italy §_ TR At
. . . . . A g ’ s i,
@ Vinca Institute of Nuclear Science, University of Belgrade Belgrade Serbia z E,iiffﬁ i"‘g':i"c;‘ﬁ";ﬁéf"f?c’?y ﬁgg;;f
2 Intersection QD Nuclear Fuel Cycle
g Engineering Laboratories
9 9
Ot T OMEMEESHRHNET>TNET e 265
We also collaborate with many institutions as follows
JLRIREEHNEE Kita-Kanto Expressway
USA: National Lab.: Los Alamos (LANL), Oak Ridge (ORNL), Brookhaven (BNL)/Univ.: Florida State University (FSU) = B JCT Tomobe JCT DAEBEAIC Hitachinaka IC = K%
Germany: GSI| Helmholtzzentrum fiir Schwerionenforschung (GSI) | France: Laboratoire National des Champs Magnétiques Intenses (LNCMI) To Tokyo To Oarai

Switzerland: Paul Scherrer Institut (PSI) | The Netherlands: Leiden University

[202341R3R#E As of January 2023]
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