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This center will carry out research and development aimed at maintaining the
competitiveness of electronic and optical functional materials, which are the core
technologies of Japan's material innovation, and acquiring unrivaled development
capabilities.

In order to realize the sustainable development of mankind, the creation of material
technology for the transformation of social systems is required. Reducing energy
consumption by improving the efficiency of social systems is a necessary condition
for sustainability. In addition, we will improve the sensitivity and reliability of sensor
materials such as biosensors, chemical sensors, and infrared sensors, and promote
the detoxification of these materials in order to build systems that provide safety
and security to people's lives.
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Electroceramics Group
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Group Leader

Naoki OHASHI

IBHY Purpose
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Elecroceramics are ceramics exhibiting functionality,
including dielectric, conductive, magnetic, and optical
properties, originated in behavior of electrons, and are utilized
in electronic devices, such as computers, and electric
facilities, such as power stations. Those are not only in chip
form but also in various forms, e.g., films on wafers etc. This
group is engaged to obtain further higher functionality of
electroceramics and technology for production of new
electroceramics aiming to contribute development of
information technology and energy saving systems.,

177780—3F Approach
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This group performs exploration of new compounds and
materials based on theoretical prediction and accumulated
knowledge, and characterization of electronic structure of
those materials. In particular, this group aims to realize new
semiconductors, piezoelectric/ferroelectric materials
exhibiting non-traditional functionality. In addition, this group
pays attention to functionality originated at surface and
interfaces: hence, this group also concentrates on
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development of new processes, such as growth of epitaxial
film and construction of nanostructures composed of
crystalline and non-crystalline materials.
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Fig.1 Exploration of new crystal structures, e.g., organic-inorganic
hybrid crystals. and search on new functionality utilizing ab-initio
calculations.
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Fig.2 Development of new processes for fabrication of
nano-structures and exploration of new functions at surfaces and
interfaces
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Ultra-wide Bandgap Semiconductors Group
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Satoshi KOIZUMI

IBBY Purpose
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Reducing electricity consumption is an urgent issue in order to
realize a carbon-neutral society. Improving the efficiency of
power semiconductor devices is an extremely effective means
of saving energy. Currently, most power semiconductor
devices are made using silicon, but its performance is
approaching the material limit. The use of wide bandgap
semiconductors holds promise for further performance
improvements, and power semiconductor devices made using
SiC and GaN are becoming more widespread. We are working
onresearch and development of ultra-wide bandgap materials
in order to contribute to the realization of
high-efficiency/high-voltage power semiconductor devices
and environmentally resistant devices of ultimate
semiconducting characteristics.

1777 80—3F Approach
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Ultra-wide bandgap semiconductor materials have great
potential for use in high-performance power semiconductor
devices. However, many technical challenges related to

crystalline defects, doping and device fabrication issues must
be overcome in order to realize the ultimate semiconducting
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devices. We aim to establish epitaxial growth technology and
interface control technology that can contribute to solving
these technical issues. For the time being, we will focus on
diamond and gallium oxide, and will also actively take on
newer targets.
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Fig.1 Ultra-high-speed, high-purity growth of Gallium Oxide using
HVPE (halide vapor phase epitaxy)

— Achemical reaction with a small equilibrium constant prevents
parasitic reactions, enabling film formation more than 100 times
faster and with higher purity than MOCVD, etc.

Exhaust

0.8

0.6

04

0.2

Amplitude (a.u.)

0.0

214480 214482 214484 214486  214.488
Frequency (kHz)

L

I

K2 A1 VEVNMEMSHEHTHREZSOMERTEER
~HEREOMREZFOEELYORER (B, MEE. )

Fig.2 Achieving the world's highest quality factor with diamond
MEMS resonators

—Can be used for ultimate performance sensors (mass,
acceleration, magnetism)
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Environmental Circulation Composite Materials Group
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Group Leader

Kenji TAMURA

IBHY Purpose
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® Development of hydrogen energy devices using
non-fluorinated, highly sulfonated polymers with excellent
ion conductivity (Fig. 1e).
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Nano Electronics Device Materials Group
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IBBY Purpose
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materials and device applications through the collaboration of
synthesis, evaluation, and data science.
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Amorphous material group
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Group Leader

Hiroyo SEGAWA

IBHY Purpose
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Amorphous materials have a network structure in which
atoms are irregularly arranged. The density of the material
depends on the atomic arrangement, resulting in that various
physical properties such as refractive index, dielectric
constant, ionic conductivity, and elastic modulus are
controlled. By controlling the sub-nano- to nanometer-sized
spaces in amorphous materials, we aim to create functional
materials that contribute to technological innovation for
energy and resource conservation, and to propose materials
that will help realize greater efficiency and affluence by
linking cyberspace and humans through the achievement of
Society 5.0.

17770—3F Approach
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The group focuses on functional properties of amorphous
materials by controlling the atomic arrangement and local and
network structures in amorphous materials. In addition to the
melting method, we also synthesize the amorphous materials
by solid-phase reactions using the sparkling plasma sintering
method and liquid-phase reaction processes using the sol-gel
method and electrochemical methods. The group aims to
obtain functional amorphous materials by controlling the
sub-nano and nano-meter sized spaces by various methods.ls.
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Fig.2 Overview of our research approach.
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Optical single crystals group
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Kiyoshi SHIMAMURA

IBBY Purpose
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® Design, bulk growth, and characterization of new single
crystal materials

® Development of proper growth techniques to achieve the
best material properties

|7770—F Approach
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® A wide range of crystals for optical applications is covered:
laser and nonlinear optical crystals, magneto-optical
crystals, scintillator/dosimeter crystals, wide bandgap
semiconductor, piezoelectric and ferroelectric single
crystals, etc.

® Qur current main research targets are: Single crystal
phosphors for high-brightness lighting devices. Faraday
rotators for optical isolators used for laser machinery.
Piezoelectric crystals for high temperature use such as
combustion pressure sensors. Gallium oxide as novel wide
bandgap semiconductor. Chalcogenides for IR optical
applications

® Collaboration with universities, national institutes and
industries are actively promoted, and the international
cooperation is also actively pursued in order to promote new
viewpoints and original ideas.
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Fig.1 CZ-grown Ce:YAG single crystal phosphor. This novel phosphor
exhibits superior internal quantum efficiency compared with
conventional ceramic based phosphors even at high temperatures.
Therefore, this is suitable for high-brightness white lighting
applications.
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Fig.2 Large-size TSLAG single crystal. This novel crystal shows
large Faraday rotation angle and high transmittance, and therefore
exhibits better performance for optical isolators which protect the
light source of laser machinery.
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Optical Ceramics Group
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Group Leader

Tohru S. SUZUKI

IBHY Purpose
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Recently, fabrication and usage of transparent polycrystalline
sintered ceramics are required because easily composition
control and upsizing. Optical ceramics, which possess
harsh-environment resistance such as heat resistance and
chemical resistance, can be used as materials for lasers,
phosphor matrix and scintillators, etc., and can be applied for
sensors and medical field. We aim to fabricate advanced
ceramics that not only possess optical functions but also have
other functions such as electrical conductivity, mechanical
properties, etc. that take advantage of the feature of ceramics.

|7780—3F Approach
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In order to make transparency in polycrystalline ceramics, it is
necessary to achieve densification by ultimately eliminating
defects, and it is necessary to understand each of the
ceramics processing such as powder synthesis, forming and
sintering. It is important to design the process for precisely
controlling the microstructure in sintered ceramics. We also
focus on the processing using the external fields such as
magnetic field and electric field, and in order to clarify their
effectiveness, we also use in-situ observations in a magnetic
field to elucidate the phenomena that occur during the

/NFK 58 Kiyoshi KOBAYASHI

E#&5 Contact

Mail SUZUKITohru@nims.go.jp
TEL 029-859-2459 FAX 029-859-2401

processing. Furthermore, we are improving the method of the
ionic conductivity measurement in addition to measuring
optical properties.

Bl ME7IAVEETHERLEZELETIVIS @QBEDPSE
BAERLERE. (b)a04 K70t AERBEBICKY cElEcmH 1
L7=as

Fig.1 Transparent alumina fabricated by Spark Plasma Sintering. (a)

is prepared from the powder directly, (b) is prepared by colloidal
processing in a magnetic field for controlling the c-axis orientation.

K2 BHECHSIBEICE TN FHBREOEHS T DHH
® (BESETICBT2MEEBHDZDHHREG)

Fig.2 In-situ observation of particle deposition process under high
magnetic fields in HGMS (high gradient magnetic separation) (an
example of the in-situ observation of behavior of materials under
high magnetic fields)
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Advanced Phosphor Group
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oK. AL - EREABH ChHHERBRHEOERN
P, BRFTARATLADBEBEEETHF—~TUTILT
BV AIRKI T TRERBIRRERFRILEHTD
ISABEFINTOET, RIREIETIL—T TIEFHN
BHICBNhA2Y 7OV #EXAFRZSTEEEAAEK,. F
ARSI B YR, BHEEE/ 1 Ty REXAARERAAHR
ERETO>CVWET,
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® Luminescent materials are one of key materials in solid
state lighting (visible to near-infrared) and advanced flat
panel displays. Our group concerns itself with both
fundamental and industrial research and development in
the field of advanced luminescent materials (inorganic
phosphor, rare earth coordination phosphor,
organic/inorganic hybrid phosphor) for energy and
environment related applications.

® \We are going to discover new highly efficient and reliable
phosphors with promising luminescence properties and
interesting crystal structures for those applications, by
careful materials selection and synthetic strategies.

|7770—F Approach

OITHNARGIH | BRERY T DI T DIERBIE ORI
MO K FEIAERER T DHENT2INEZANT
WET. MRE—MHEREREELT . BRAREREZE
SURGHEMEARD O TEOMBERMAEESAIETT. £/
MIZFRAEDE/RAROEDTVET,

OMBAR  HAEEM. BEEHEMEHIP). HAET
2. BETOCAREBRLABRFRZANTHIEFERE
ToCWET,

®New phosphors discovery : A single-particle-diagnosis
approach is used to search for luminescent materials with
new crystal structure and promising properties. New
phosphors are developed even from mixture powder.

®Materials synthesis : Several synthetic techniques, such as
gas-pressure sintering, hot-isostatic pressing, gas reduction
and nitridation, solution synthesis are applied to prepare
phosphor powders.

IIN—TXN— g EZ Takayuki NAKANISHI
Group Members g3t &—  Yuichi HIRAI

E#&5t Contact

Mail TAKEDA Takashi@nims.go.jp
TEL 029-860-4304 FAX029-851-3613

One particle pick-up

Powder synthesis Mixture of
Y Single eryetal particle Single crystal particle

Luminesce W  Structure

Scale up property analysis analysis
Single crystal particle
il

K1 SERTHEAGORED UIERENFZIE

Fig.1 Asingle particle diagnosis approach for high-speed discovery
of novel phosphors

New green phosphor

K2 BEHNFR2HERETHEINHAGDO—F (EREER
EFRAXDERF)

Fig.2 Discovered new phosphors (crystal structure and appearance)
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Semiconductor Epitaxial Structures Group
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Takaaki MANO
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HTVET,

[I1I-V compound semiconductor heterostructures are used in
various familiar applications, such as light emitting devices,
sensing devices, and high-frequency devices. Toward the
realization of ioT society in near future, it is necessary to (1)
further improve their performance, (2) explore novel
functionalities, and (3) realizing price reduction of high quality
devices. Our challenges for solving those issues are
developments of novel semiconductor heterostructures by
using advanced epitaxial growth techniques and
nanophotonics technologies.

177780—3F Approach

AIIN—T T OVt aHFEERZR O ET DR
LT. BERIEAFS vILEEFRMBAR KO ZNEEREL
FEHRAT OBEOER. X612, F/ T4 N AF e
DORAELHAEDLEEMERBICHETAIMEEZITOCVE
Yo EERETEICEDINT OBERET. HRAEZBREDE
RICEDSELAREFRMOBRE. EFMH2HTHIRHER
HBPARKREICKVEERSNEEREL ST TFNA A
FOEIBRN - BT HEZE I 2FERMRHERZHE
L¥E7d.

In this group, we will develop advanced epitaxial-growth
techniques of compound semiconductor materials (mainly
[11-V) and realize innovative hetero-epitaxial structures. By
utilizing the surface-, interface-, and quantum-properties in
the structures and nanophotonics technologies, we will
explore novel optoelectronic functionalities toward the next
generation quantum- or ioT- devices, such as quantum light
emitters and advanced sensing devices sensitized by
meta-surfaces.

JW—TXNN— XK' 8iE  Akihiro OHTAKE
Group Members jj|s& BRih  Takuya KAWAZU

HAt & Masataka IMURA
K B Yusuke HAYASHI
=E FB (BHE)  Hideki T. MIYAZAKI

E#&5% Contact

Mail MANO.Takaaki@nims.go.jp
TEL 029-859-2790 FAX 029-859-2301
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50 nm

Bl REIEXRFD—EHEOERNR. RV, ThzROTHERLE
GaAsRUINAsET 7/ EEDEE 7O0—7 B HRE.
Fig.1 Schematic drawing of droplet epitaxy method and scanning

probe microscopy images of GaAs and InAs quantum nanostructures
grown by the method.

% GaAs(111)A substral
8 Gas(111)A subsirale (4" e

o:Gae As o Ge

K2 BEBANTOILERFDvIILERFEMICEVEREINEEBL
BHEEHRANTOBEOE TEM&,
Fig.2 Cross-sectional TEM imaged of various semiconductor

heterostructures grown by using advanced epitaxial growth
techniques.
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Quantum Photonics Group

;‘E%_ﬁ_ H#E#&% Contact

Mail KURODA.Takashi@nims.go.jp

Group Leader TEL 029-860-4194

Takashi KURODA
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I OXFTFEERLET, i

O EL T4 N HIHZTIREIC T BN ETFHEDKETE E1 (&) 1.55 mE8F Ry NE—EFBEOT U FNIFH

RDBFHEEEEDIBRIRREZITVET, i, () BFHONRAEERROER

® \We are aiming to create innovative photonic devices Fig.1 (Left) Anti-bunching characteristics of a quantum-dot
exploiting new optical functionalities that appear for single-photon source at a wavelength of 1.55 um. (Right) Setup for
advanced nanostructures. measuring the degree of quantum entanglement.

@ Study of semiconductor quantum nanostructures, their
physics and applications to novel quantum light sources.

® Study of originally fabricated organic nanofibers. Their
application to microoptics free from diffraction limits.

® Design of innovative quantum structures that enable
artificial control of electromagnetic fields. Prediction of
new guantum optical functionalities.

1 Fluorescence spectrum of the micro-ring
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|17778—3F Approach
O STIRMR L — T — o | A~ RN DIBENT RILF—

ﬁ?bﬁ%%?ﬂﬁb’5@{%%*@%]755\?[%%7@@%}\%7&F?ﬁ%[/—( E2 ﬁ%@%j—/77{/\_7&ﬁflﬁb—(#&lj\u yﬁ&%’%{lﬁbto
W&ET. UG DEFEANY MUCIESOHEBIRHSTRN. ZOEEDY Y

O ETINFHFN  IFHEMN BN THAIE—NFPEFLD HiRBELTHIBELTWAZEERLTNS,
TRBORECREZITV ABETHRORREZED Fig.2 A micro-ringis fabricated from an organic dye nanofiber by
TWET, micromanipulation.

OIBRRMT | T4 NI HEERE TOHIR - Y ER Fluorescence spectrum of the ring exhibits sharp resonance peaks,
EIERERRT B DBRHIETE EE FIBRITEED e g
TWET, 0.03 - (b)

® Advanced laser spectroscopy: We develop new E
spectroscopy techniques, which enable to detect optical % 0.02
signals from small regions, with broad spectral ranges from 2
UV to mid-IR wavelengths. = 0.01

® Quantum optics: We observe the generation of nonclassical s 1
light, which includes single photons and 0.00 L e
guantum-entangled pairs, and develop practical quantum 0.0 0.2 04 0.6 0.8 1.0
light sources. Re[wal2nc]

® Theoretical analysis: We perform electromagnetic and
model analysis to investigate novel light-matter
interactions in photonic nanostructures.

K3 EINI—K 74 by EROBERRHRANT ML, T
W= MEICKYVEBRIRBISERFELICIEDY . RO
BhICEUN—T=kT,

Fig.3 Eigenfrequency spectrum in a non-Hermitian photonic
crystal. Due to the non-Hermitian nature, the eigenfrequencies
spread out on the complex plane and form loops due to a spatial

JIWN—TXNN— ZEF B Sunao KURIMURA
Group Members =2 1@ Ken TAKAZAWA
%A BT Tetsuyuki OCHIAI
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Nanophotonics Group
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Group Leader

Masanobu IWANAGA

IBHY Purpose
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Our research targets are nanophotonics materials such as
metasurfaces, metamaterials, and photonic crystals,
composed of artificially designed subwavelength unit
structures.

We are demonstrating the artificial materials with prominent
optical functions, which have never been attained in nature.
In addition to the applications of nanophotonics materials to
biosensors and large-scale coloring materials, we will also
focus on basic researches for exploring nanophotonics.

17770—3F Approach

O IR TRBICLD Ny TE T BEERICKD RN
L7y WAEDOF7 7A—FaE L. AL&ETEERL
GB35 TN AR AERRLET,

o Ny TTAYY T TO—FICKY . XAFKE. TF NI
G TANZY I FIX T LR EERRLET,

e — 5 RMNLTY T 7 7O-FICKY., BRIR S/ FIFICLD
3RTTIOA NERZERLET,

Our highly functional, human-designed nanophotonics
materials are produced by both approaches: the top-down and
the bottom-up self-assembly nanofabrication.

In the top-down approach, we fabricate metasurfaces,
photonic crystals, photonic nanomembrane, and so on.

In the bottom-up approach, we produce 3D colloid crystals
made of spherical nanoparticles.

JGIW—TAXN—  ARE)F j& Hiroshi FUDOUZI
Group Members {a] T4 Ya-Lun HO

E#&% Contact

Mail IWANAGA.Masanobu@nims.go.jp
TEL 029-860-4913

. 2D BFEHE (WS,)

TSZXEY « THbINATIYE
AS&m@
Si0

Z

1 (b)) BE—2FREBETEERIIDODNAZIRH T 22FE
EXRKRENAF €Y. (F) 2RTERFEMBFE L ESIEE
KT BT IAXEYTH M NAT )Y RXERME

Fig.1 (Top) All-dielectric metasurface biosensor to detect a target
DNA at single-molecule precision. (Bottom) Plasmo-photonic
metasurface, extremely enhancing photoluminescence from 2D
atomic monolayer materials.

Emission mbansity 3w}

() 2DMFUCBTBHEMEDERBRILDI=DHDT A=V F
IRXADTVTZY NT 4 =10, BORLIEBZHHET HEE,
Fig.2 (Right) Freestanding photonic nanomembrane platform for

enhanced light-matter coupling in 2D materials, exhibiting strong
photoluminescence enhancement.
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Semiconductor Defect Design Group
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Group Leader
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Bl TWET,

® Defect control of semiconductors not only leads to the
creation of high-quality materials, but also to the discovery
of new functions using defects. For example, the designed
defects in diamond will enable new devices for applications
such as quantum bits and quantum sensing.

® The Semiconductor Defect Design Group is focusing on wide
bandgap semiconductor materials. We aim to realize
technologies with high social value, such as applying
room-temperature quantum technology, improving energy
efficiency, and reducing environmental impact.

1777 80—3F Approach

O RTOtA | REEHIMEICIE. AETOEZPHMEI DM
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® Growth Process: Defect control involves many factors,
including the growth process and material composition. We
are working to create higher quality semiconductor
materials by optimizing the growth process and controlling
impurities densely.

® Defect characteristics: We gain knowledge for controlling
defect formation by characterizing optical and electrical
properties of defects. Aiming at quantum properties good to
use, we incorporate methods of condensed matter theory
and quantum optics, and construct an effective framework
focusing on essentials of phenomena.

JIW—TXN—  FFE #i— Junichi INOUE
Group Members [ £ Jun CHEN
B2 BT (1FHmMEE)  Kenji WATANABE

2 ;I& Jiangwei LIU

E#&5t Contact

Mail TERAIJI.Tokuyuki@nims.go.jp
TEL 029-860-4776 FAX 029-851-4005
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Bl SHMELAMVEY NERERERRT 27O DETERRE
B

Fig.1 Chemical vapor deposition system for growing high-purity
diamond single crystals

K2 EFHUZTHET 2D DOAREBTHBERE (X1VES
RPDORFEDSEBFHMEERIRT BHRVOADHTND)

Fig.2 Optically detected magnetic resonance (ODMR) system for
characterizing quantum properties (red fluorescence light reflecting
is emitted from diamond)
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Polycrystalline Optical Material Group

TGI—T)—&—
#HE Fia
Group Leader

Koji MORITA

IBHY Purpose
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® Optical materials for sensor windows and light sources are
one of key components for realizing smart society. Our
group is aiming to develop new polycrystalline optical
ceramics that possess excellent mechanical and thermal
properties in addition to visible to near-infrared broadband
transmission.

® |n order to attain a major breakthrough in the optical
ceramics, our group are now focusing on complex
composition systems as a new challenging field of the
optical ceramics.

177780—3F Approach

O HTRNEMH | RREE E RFEIRREDOEMERRET
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® New optical materials: By expanding the search area from
simple composition systems to unexplored complex
composition systems, we are expecting to develop new
optical ceramics that possess excellent mechanical and
thermal properties in addition to broadband transmission.

® Bulk processing : We are aiming to develop densification
techniques that enable to synthesize polycrystalline optical
ceramics with complex composition systems through

TIW—TXIN—  ZFHH Jiguang LI
Group Members INVIVET FL%  Oleg VASYLKIV

E#&5 Contact

Mail MORITA.Koji@nims.go.jp
TEL 029-859-2537 FAX 029-861-7732

utilizing external field effects such as current/electric field
and high pressure.

® Applications: New polycrystalline optical ceramics
applicable to broadband sensor windows and light sources.

OXAF < DJLIGA OREGH O=RL - A

AT FOE—
2S=vo

E1 AVv—bPHRKRRICAIF AL SO TRADEMPIIRAN
FEIIvIAOHEH.

Fig.1 Application examples of optical ceramics in sensing windows
and light sources for realizing smart society.

K2 (a)@EhRiEECHERLL(DSEBETIVIF/AERIVIERESE
BRAEEC)NA I MAE—EIIYv I ADSERE. BXUV(d)F/
FHOERL(Y.GA)203Eu+HEREIIV IR E(e)BALHENL
DBl

Fig.2 Examples of (b) high strength alumina/spinel laminated
composite and (c) high entropy transparent ceramic fabricated
through (a) a pulsed current sintering technique, and (d)
(Y,Gd)203:Eu3+ transparent polycrystalline ceramics and (e) red
luminescence under UV excitation.
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L
Hideki T. MIYAZAKI

IBBY Purpose

B REAREBEICHBTEOANTT/ BENERERR
SFERBERIMIRMICEDOVTRRELTOET, T, &
EDRRDHFHNNEDBED SRIFEROAREZET AT
BT INA AN EENTVET,

We are developing artificial nanostructures which can
manipulate both electron waves and optical waves, based on
precise design and high-accuracy fabrication. In particular, we
are focusing on devices to measure environmental gas
concentrations from mid-infrared radiation with a specific
wavelength.

|77780—F Approach
BFHELAAEE (AZTFUTIL) DRAICEY. Hgh
CdaEDEMTHRZBODREFOIEE I E TR SR
BB BEER LE L,

Ef&5 Contact

Mail MIYAZAKI.Hideki@nims.go.jp
TEL 029-860-4716

By integrating quantum wells and metasurfaces
(metamaterials), we have fabricated high-sensitivity
mid-infrared photodetectors which could replace
conventional detectors including toxic materials such as Hg
and Cd.

-

B HEDHADREZSHEEICFHAT 5 X AREIRRFIMR
HiER

Fig. Metasurface infrared dual-wavelength detector for measuring
the concentration of a specific gas.
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IBHY Purpose
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I'm aiming to develop effective non-cubic transparent
polycrystalline ceramics that have never been realized for
application in whole photonics fields including laser,
scintillator, phosphors.

17770—3F Approach

TMEMADER. KTY. BfEOBIE CRBERFHIRRZIT
W oIV IRl Afe@RiiamEICH#ETSIET
ERRERBERTEIIVIAERIETS.

Controlling the crystal grains constituting ceramics by
optimizing fabrication processes in powder synthesis, forming

of green body, and sintering for realization of functional
transparent ceramics.

E#&5 Contact

Mail FURUSE.Hiroaki@nims.go.jp
TEL 029-859-2265 FAX 029-859-2501

wavelength of light

AEWAN

ErFAP  Nd&FAP  Yb:FAP

EnFAP  NAFAP  YbiFAP

ErFAP NdFAP  Yb:FAP
ERAFEICKBIFLARBEECSIVIAOB SR EERL
ARABEE

Fig. Conceptual design of non-cubic transparent ceramics with
fine microstructure and photo of the ceramics.

B Materials Data Repository https://mdr.nims.go.jp/
MMPESHEFICNA. MR —2%ZE - REL. VE - MEMAROEEPTTUFILX -
A TFRTAVATBLIE TR T3/EODT7T—2ARINI)TT, FBEBFMHHIET BHAX
T—RIEBEPENIRR T - T—XZRL. B8 - 4V O—R9TBHIENTEET,

H n

BAEERE FT—A~N—ZX SAMURAI https:/samurai.nims.go.jp/
MEIRBTDHDMEE T = FHENRICLIZ7/OT7—IILEBBY—EXTT,

A - FIB - IEREARABPERYBREDOBRTDIENTEET,

HRREERE YA MONIMSTSZIILZA TS5 —=ICU L. FOB THRXBEEREN TEET,




iEEEIRURL  The URL of Researcher Information ERBERMEIN—T A XE—RR YAGYU, Shinjiro

Environmental Circulation Composite
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