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Message from the Director

Waseda University’s Kagami Memorial Institute for Materials Science and Technology
(hereinafter referred to as “ZAIKEN”, an abbreviation of its Japanese name) is Japan's first
private-university science-and-engineering affiliated research institute, established in 1938
under the name “Casting Research Institute”. The current name was adopted in 1988 on
the 50th anniversary of its foundation. In its early years, the institute’s research focused on
metallic materials, especially castings, but as time passed, the scope of its research has
expanded to include a wide range of materials, including semiconductors, ceramics, and soft
matter in addition to metals.

ZAIKEN supports research both inside and outside of the university by providing
access to a large number of advanced analytical instruments specialized for materials
research. ZAIKEN was selected in 2018 as one of the Joint Usage/Research Centers,
whose objective is to develop a system for collaborative research leveraging the research
potential of Japan's universities, by the Ministry of Education, Culture, Sports, Science and
Technology (MEXT). ZAIKEN now operates the “Joint Research Center for Environmentally
Conscious Technologies in Materials Science.” The joint research is conducted on
processes, structures, and physical properties related to environmentally conscious materials
with the keywords “long life,” “4R (Reduce, Reuse, Recycle, and Replace),” and “energy
conservation.” In addition, short-term measurements and tests that can be completed in one
to several days are widely accepted as joint usage. While there were periods during the
COVID-19 pandemic when visits were difficult, many researchers from Japan and abroad are
now coming to ZAIKEN. For more details, please refer to this brochure.

As one of the Joint Usage/Research Centers, ZAIKEN has grown into an institute
that supports research in Japan and abroad. By building on the experience we have
accumulated and further promoting joint research with other institutions, we aim to contribute
to the advancement of materials science—particularly the science and technology of
environmentally conscious materials. We hope you will continue to provide guidance and
support for our activities.

Yoshiyuki Sugahara
27th Director of the Kagami Memorial Research Institute
for Materials Science and Technology, Waseda University
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September
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September 2020
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Castings Research Laboratory established. First director, Dr. Tokiji
Ishikawa.

First report of the Castings Research Laboratory issued (in
Japanese).

Second prototype manufacturing factory built with a donation by Mr.
Yoshiyuki Kagami, resulting in the expansion of plastic processing
research facilities.

Dr. Tokiji Ishikawa resigns as director. Dr. Koichi Shimada holds the
post concurrently with his presidency of Waseda University.

Dr. Ichiro lidaka appointed as second director. Dr. lidaka,
overcoming numerous difficulties amid the postwar confusion,
collected donations for financial aid/research scholarships and
equipment through the courtesy of public/private organizations and
companies in order to reorganize the research system.

Report of Castings Research Laboratory first published. Distributed
throughout the world, publicizing the results of research.

Dr. Shoichi Shiozawa appointed as third director. Accompanying
the rapid development of related engineering fields, Dr. Shiozawa
intensified and expanded the fields of research. With the aim
of establishing an environment for cooperative research from a
comprehensive viewpoint, he initiated work on processing engineering
and fundamental research in the fields of deformation processing,
surface processing, powder metallurgy, and cast iron metallurgy.

Report of Castings Research Laboratory reissued (in Japanese).
Distributed domestically, publicizing the results of research.

Dr. Fusao Hayama appointed as fourth director. Dr. Hayama
contributed to developments in educational and industrial circles, by
establishing a system for accepting researchers and trainees from
other institutions with a view to educating researchers and engineers.

Dr. Shigeo Oya appointed as fifth director. Dr. Oya began raising
funds to expand the research laboratories in celebration of the
35th anniversary of the founding of the Laboratory. Donations were
collected from as many as 132 companies in related fields.

35th anniversary of the founding of the Laboratory.
New research building No. 3 completed.

Objective of 35th anniversary projects achieved.

Dr. Takaji Kusakawa appointed as sixth director. Dr. Kusakawa
carried out long-term, cooperative research with support from the
Fund for the Advancement of Science from the Foundation for
Promotion of Private Schools.

Dr. Shigetomo Ueda appointed as seventh director.

Mr. Shigekichi Aikawa, who contributed to the operation of the
research laboratory, joined the Laboratory as a supporting member.

Research promotion system improved and the number of research
assistants increased.

Commemorative events such as lectures and meetings were held,
and publications issued for the 100th anniversary of the founding of
Waseda University.

Dr. Nobuhisa Tsutsumi appointed as eighth director.

Dr. Eiichi Kato appointed as ninth director.

Objective of 50th anniversary projects achieved.
Renamed Kagami Memorial Research Institute for Materials Science
and Technology.

Dr. Teruhisa Watanabe appointed as tenth director. Dr. Watanabe
worked on a new mid-term plan and augmented the research staff.

Dr. Masayuki Uda appointed as eleventh director.
Dr. lwao Ohdomari appointed as twelfth director.

Dr. Ichiro Ohba appointed as thirteenth director.
Projects commemorating 60th anniversary.

Dr. Michihiko Nagumo appointed as fourteenth director.

Dr. Noboru Ichinose appointed as fifteenth director.

Dr. Hideo Nakae appointed as sixteenth director.

Dr. Yoshiji Horikoshi appointed as seventeenth director.
Dr. Hideo Nakae appointed as eighteenth director.

Dr. Mitsugu Motomura appointed as nineteenth director.
Projects commemorating 70th anniversary.

Dr. Yoshiji Horikoshi appointed as 20th director.

Dr. Kazuyuki Kuroda appointed as 21st director.

Dr. Yasumasa Koyama appointed as 22nd director.

Dr. Yasumasa Koyama appointed as 23rd director.

Designated as a Joint Usage/Research Center by Japan's Ministry of
Education, Culture, Sports, Science and Technology.

Began operating as the Joint Research Center for Environmentally
Conscious Technologies in Materials Science.

Dr. Yoshimichi Ohki appointed as 24th director.

Projects commemorating 80th anniversary.

Dr. Takuro Katsufuji appointed as 25th director.
Dr. Takuro Katsufuji appointed as 26th director.
Dr. Yoshiyuki Sugahara appointed as 27th director.
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Kagami Memorial Research Institute for Materials Science and Technology (ZAIKEN)
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Joint Usage/Research Center

In April 2018, ZAIKEN was approved by the Ministry of Education,
Culture, Sports, Science and Technology as a “Joint Research Center
for Environmentally Conscious Technologies in Materials in Materials
Science,” and it has been in the second phase of its operations
since April 2024. Based on the three themes of “long product life,”
“recycling,” and “energy saving,” ZAIKEN accepts proposals every
year from outside of Waseda University for “joint research” and
conducts research that is approved by the evaluation committee.
It also accepts proposals for “joint usage,” mainly for short-term
research and tests.

ZAIKEN Festa

Since FY2014, ZAIKEN has hosted a poster session led by
early-career researchers to foster mutual understanding within the
Institute, encourage interdisciplinary exchange, and promote research
activities.

After being designated in FY2018 by MEXT as a Joint Usage/
Research Center, participation was expanded to include young
researchers from partner institutions, further strengthening cross-
disciplinary collaboration.

The Materials Science Seminar Series

As part of the Joint Usage/Research Center Program, online
seminars by leading researchers in the four fields of electronic
materials, structural materials, chemical materials, and soft matter
materials are offered to engineers working in companies, young
researchers, and graduate students.

ZAIKEN Open Seminar

As part of our contribution to society, an open seminar is held
once a year on selected hot topics in the field of materials science
and engineering. This seminar, conducted by specialists working at
the forefront of the field, is open to participants from both inside and
outside the university.
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ZAIKEN Research Scholarship

The Institute has a research-education fund established with
donations from philanthropists and retired members of its research
staff. It is used to provide financial support, in the form of research
incentives, to young researchers at the Institute.

Publications

The results of research carried out by members of the research
staff are published in various technical society journals. The Institute
also publishes Zaiken H6koku (in Japanese) and publicizes its
research activities once a year.

ZAIKEN TODAY, which describes the activities and results of the
Institute in newsletter format, is published twice a year.

Research Meetings

To promote scientific and technical exchanges among specialists
from both inside and outside the Institute, research meetings are held
in the Institute at suitable times. They take a variety of forms, and
include lectures and presentations of research results by speakers
from both inside and outside the university, as well as by students.
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17154 Organic-lnorganic Hybrid Materials

e-mail : ys6546@waseda.jp
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i 3% Yoshiyuki SUGAHARA

TEL : 03-5286-3204 FAX : 03-5286-3204

URL : http://waseda-sugahara-lab.jp/

B.S. Waseda University (1983); Dr. Engineering, Waseda University (1988); Post-
doctoral Fellow, Massachusetts Institute of Technology (1989-1990); Assistant
Professor, Waseda University (1990-1992); Associate Professor, Waseda University
(1992-2000); Professor, Waseda University (2000-); Invited Professor, Université de
Montpellier Il (2007). CerSJ Awards for Academic Achievements in Ceramic Science
and Technology, The Ceramic Society of Japan (2012); The Chemical Society of
Japan Award for Chemical Education for 2014, The Chemical Society of Japan (2014);
JSPM Award for Distinguished Achievements in Research (2018), Japan Society of
Powder and Powder Metallurgy; CerSJ Fellow, The Ceramic Society of Japan (2019).
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We have been involved for some time in preparation of organic-inorganic hybrid materials
as well as inorganic materials by seamless use of inorganic and organic chemistry. Our
recent research activities can be divided into the following categories:

1. Preparation of inorganic-organic hybrid materials via surface modification of inorganic
nanomaterials.

Inorganic-organic hybrid materials have been prepared using inorganic nanomaterials,

typically transition metal oxide nanoparticles and nanosheets. Organic groups are

immobilized on the surfaces of inorganic nanomaterials via surface modification with
various coupling agents, including phosphorous compounds, such as organophosphonic
acids and esters of phosphoric acid, and alcohols. In particular, surface modification
using biphasic systems on both bulk and micro scales has been developed. Grafting of
polymer chains has also been achieved via atom transfer radical polymerization (ATRP)
using organophosphorous compounds bearing ATRP initiator groups and subsequent
polymerization. These have been employed as nanofillers for polymer-based hybrids,
and the properties of the resulting polymer-based hybrids including optical and
mechanical properties have been evaluated. Regioselective surface modification of
nanosheets, on the other hand, can provide Janus nanosheets bearing two properties
located separately, one each of the two surfaces of individual nanosheets. They can be
utilized as a two-dimensional surfactant and a dual-functional material.

2. Preparation of organic-inorganic hybrid materials via chemical routes.

Hybrid materials have been prepared via several chemical routes. One route utilizes

intercalation reactions, insertion of ions and molecules in the interlayer space of layered

compounds, to provide two-dimensional hybrid materials. Intercalation chemistry for

some layered compounds, such as kaolinite, has been developed. New intercalative

grafting reactions have also been produced. Another route involves a sol-gel process,

which typically utilizes organophosphorous compounds and metal compounds, for

preparing organic-inorganic hybrid materials with such functions as Li-ion conductivity.
3. Preparation of inorganic materials from chemically prepared precursors.

Non-oxide ceramic materials have been prepared from inorganic polymers as precursors

via pyrolysis, and their development has focused mainly on high-temperature/high-

pressure processes for high-pressure phases of nitrides, that can be used as hard
materials.

BRG] H L UEZE /Representative publications

1. M. S. Hossain and Y. Sugahara, “Dispersant-dependent Exfoliation Behavior of Pristine
HLaNb,0;:xH,0 Layered Perovskite and Its n-Propoxy Derivative in Aspects of Polarity
and Hydrolysis Phenomena,” /norg. Chem., 64, 43, 21398-21404 (2025).

2. Y. Cui, W. Zhang, Y. Li, Y. Guo, N. Hanzawa, Y. Yamauchi and Y. Sugahara,
“Hollow-Structured High-Entropy Metal Sulfide (Co,Ni,Cu,Zn,Mn);S, As An Efficient
Supercapacitor Electrode,” ACS Appl. Energy Mater., 8, 19, 14118-12127 (2025).

3. Y. Li, Y. Guo, N. Ebato, Y. Cui, K. Osada, Y. Yamauchi and Y. Sugahara, “Well-Dispersed
CoFe-Based Nanoparticles Embedded in N-Doped Mesoporous Carbon Spheres as an
Efficient Electrocatalyst for Oxygen Reduction Reaction,” ACS Appl. Energy Mater., 8,
19, 14228-14238 (2025).

4. W. Zhang, H. Jin, Y. Guo, Y. Cui, J. Qin J. Zhang, Y. Yamauchi and Y. Sugahara, “A
universal Approach for Thin High-entropy Oxides Regulated by Ga,O; Layers for Oxygen
Evolution Reaction,” Nat. Commun., 16, 1, 6667 (2025).

5. Y. Li, Y. Guo, N. Ebato, Y. Yamauchi and Y. Sugahara, “Hierarchically Meso-
Macroporous N-Doped Carbon Embedded with CoFe-Based Composite for the Oxygen
Reduction Reaction,” ACS Electrochem., 1, 3, 407-418 (2025).

6. Y. Zhou, Y. Guo, Y. Yamauchi and Y. Sugahara, “Ultrafine CoFe Alloy Nanoparticles
Confined in Highly Ordered Mesoporous Carbon Films As catalysts for the Oxygen
Evolution Reaction,” ACS Appl. Nano Mater., 7, 25360-25368 (2024).

7. Y. Guo, Z. Chen, D. Jiang, Y. Li, W. Zhang, K. Kozumi, Y. Kang, Y. Yamauchi and
Y. Sugahara, “Evolution of CuCoFe Prussian Blue Analogues with Open Nanoframe
Architectures for Enhanced Capacitive Deionization,” Chem.Eng.J., 495, 153714
(2024).

8. S. Takayanagi, Y. Sugahara and R. Guégan, “Enhanced Electrochemical Performances
of Heterostructures Based on the Colloidal Association of Graphene Oxide and Titanium
Disulfide Nanosheets,” Langumuir, 40, 18346-18356 (2024).

9. R. Guégan, X. Cheng, X. Huang, Z. Némeckova, M. Kubéanova, J. Zelenka, T. Ruml,
F. Grasset, Y. Sugahara, K. Lang and K. Kirakci, “Graphene Oxide Sheets Decorated
with Octahedral Molybdenum Cluster Complexes for Enhanced Photoinactivation of
Staphylococcus aureus,” Inorg. Chem., 62, 14243-14251 (2023).

10.Y. Guo, Y. Kang, T. Kamibe, B. Jiang, Y. Yamauchi and Y. Sugahara, “Auto-Programmed
Construction of an Iron-Incorporated Cobalt-Molybdenum Complex Towards Enhanced
Electrocatalytic Water Oxidation,” Chem. Eng. J., 457, 140464 (2023).

11.T. Kamibe, Y. Asakura and Y. Sugahara, “Phase Transfer of Inorganic Nanosheets in
a Water/2-Butanone Biphasic System and Lateral Size Fractionation via Stepwise
Extractions,” Langmuir, 39, 820-828 (2023).

12.Y. Guo and Y. Sugahara, “Polymer - Derived Ceramics for Electrocatalytic Energy
Conversion Reactions,” Int. J. Appl. Ceram. Technol., 20, 8-23 (2023).

13.M. Kim, R. Xin, J. Earnshaw, J. Tang, J. P. Hill, A. Ashok, A. K. Nanjundan, J. Kim, C.
Young, Y. Sugahara, J. Na and Y. Yamauchi, “MOF-Derived Nanoporous Carbons with
Diverse Tunable Nanoarchitectures,” Nat. Protoc., 17, 2990-3027 (2022).

14.R. Suzuki, Y. Yamauchi and Y. Sugahara, “Inorganic Material-Based Janus Nanosheets:
Asymmetrically Functionalized 2D-Inorganic Nanomaterials,” Dalton Trans., 51, 13145-
13156 (2022).

15.T. Kamibe, R. Guégan, M. Kunitake, T. Tsukahara, N. Idota and Y. Sugahara, “Preparation
of Double-Layered Nanosheets Containing pH-Responsive Polymer Networks in the
Interlayers and Their Conversion into Single-Layered Nanosheets Through the Cleavage
of Cross-Linking Points,” Dalton Trans., 51, 6264-6274 (2022).

16.R. Suzuki, T. Nagai, E. Onitsuka, N. Idota, M. Kunitake, T. Nishimi and Y. Sugahara,
“Preparation of Water-Dispersible Janus Nanosheets from K,;NbsO,,-3H,0 and
Their Behaviour as a Two-Dimensional Surfactant on Air-Water and Water-Toluene
Interfaces,” Dalton Trans., 51, 3625-3635 (2022).

17.S. Machida, R. Guégan and Y. Sugahara, “A Novel Approach to Characterization of a
Relatively Unstable Intercalation Compound under Ambient Conditions: Revisiting a
Kaolinite-Acetone Intercalation Compound,” Dalton Trans., 50, 6290-6296 (2021).

18.A. Kamura, N. Idota and Y. Sugahara, “Nonaqueous Synthesis of Magnetite
Nanoparticles via Oxidation of Tetrachloroferrate Anions by Pyridine-N-Oxide,” Solid
State Sci., 92, 81-88 (2019).

19.R. Suzuki, M. Sudo, M. Hirano, N. ldota, M. Kunitake, T. Nishimi and Y.
Sugahara, “Inorganic Janus Nanosheets Bearing Two Types of Covalently Bound
Organophosphonate Groups via Regioselective Surface Modification of K,NbsO,,-3H,0”,
Chem. Commun., 54, 5756-5759 (2018).

W@’ﬁ N G

KNbGOp7*3H,0

.

Micelles

Block polymer

.\

MetalTons Self—assemhly

.\ \ Pyrolysls‘\
Jd d

o N-containing . . ! Micelle

® = ~Garbon precursor ‘\, removal

M-N-C precursor Porous M-N-C

Figure 2 The preparation of porous metal-nitrogen-carbon
materials.


mailto:ys6546@waseda.jp
http://waseda-sugahara-lab.jp/

JEFEEE Non-equilibrium Materials

FHORRE

TEL : 03-5286-2766
e-mail : ahirata@waseda.jp

1998 FE R FEHAFE T XM TFHIZ, 2003 FRREAFETFMR
MERRUMHIFENIE L RERIEET (8L (IF)). 2003~2009
FEARAZEERZMERRBF & L OB, 2009~2012F KL KEEF
DFMFARZESEMERIEB. 2012~2018FEFIL AFZRFH FMH#E
FPEEMEEE IR, 2016~2018EEERMTR SR HIRLiEM
EFUCJOILEFEMEE. 2018~ EFHAFIE TR, 2020F
AXEEF® EE. XHHEAERE FERME (MR

Akihiko HIRATA

URL : https://ahirata.w.waseda.jp/

B.S. (1998, Waseda Univ.), Dr. Eng. (2003, Waseda Univ.), Res. Assoc. and
Assis. Prof. (2003-2009, ISIR, Osaka Univ.), Assis. Prof. (2009-2012, AIMR,
Tohoku Univ.), Assoc. Prof. (2012-2018, AIMR, Tohoku Univ.), Principal
Investigator (2016-2018, MathAM OIL, AIST), Professor (2018-, Waseda
Univ.), The Japan Institute of Metals and Materials Meritorious Award (2020),
The Commendation for Science and Technology by the Minister of Education,
Culture, Sports, Science and Technology, Research Category (2020)

MEOEFEIIIRERETEILT 7 XTKBIE N3 H . FERAGIC
BEF PN EREIERLY, SO FLEEFRINAEODTEIL T 7
ZDIGEREMT IO CTHHETH 5, FIAISKRNEERFETHS
XAREIT T3, LWVWEED 5 DFHHNLEEERLPBDI2ED T
%&uoﬁﬁ TEIVT 7 ARADF J R 5 — VARG —H wkHEE

ICRHEERIZTZENIEEEINTVWE D, ZOFEMOEREAD =9
EEFL AN TOBEFROMEBY DERCIR TH S, FHa DR
FTI, v 7F/ A— NIUSBEZEEBRTES /X b O— LA
E—LASFEIFEEHER I 2L —Ya  eEfATEI LY
TEILVT 7 AEGEDERERADRAZEINETITo>TET LB,
52, FHRICESh 2 MERNHECEENTIFEL &2 —Fk
WP EIL T 7 AIBEEBRT 2 - 48EBFEE L TEHERED
S—DERLHAATEY ., FTELT 7 AEE BN A-KEOME %
BigLTW3, BEODEHFEMNAT—~ELTIE. (1) 2BHS X
DEMZETZIX ML =32, (2) UFILA T EAEHRM
TEINT 7 ZASiROAH—EE,. (3) HELEHMF Ge-Sb-Te D
EEERLEE. R EPBEITONE, SHIE. ThETICEARLE
TEILVT 7 XIBEICET2EMFEE. EEMAHICZ<CRASNh3 5
CHALRRIBEICHEAL, T4 LEEDTIENGIEEE BIET,

A series of amorphous materials having disordered atomic
structures such as glasses is known to exist. A difficulty in analyzing
amorphous structures prevents a deeper understanding of the
underlying physics. In our laboratory, we make an attempt to reveal
amorphous structures and unique physical phenomena in amorphous
materials by complementarily using an angstrom-beam electron
diffraction experiment and computational modeling methods. We also
conduct a computational homology analysis on amorphous structures
that do not have any translational and rotational symmetries unlike
crystals to unravel the hidden structural order. The recent studies are
as follows: 1. Geometric frustration in metallic glasses, 2.
Inhomogeneous structure of Si-based anodes for Li-ion batteries, 3.
Rapid crystallization mechanism in phase change recording
materials. We pursue a comprehensive understanding of disordered
structures by applying this technique also to the random grain
boundaries in crystalline materials.
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Recently, flexible/stretchable electronic devices, such as flexible sensor,
display, and solar cell, has attracted much attention. To achieve such a
flexible/stretchable electronic device, many researchers have used organic
materials, such as organic light-emitting diodes (OLEDSs), organic transistors,
and organic electrodes (e.g., PEDOT:PSS). Compared with metal or
semiconductor materials, organic materials might have good properties for
mechanical deformation, however, the electrical properties are usually poor.
Therefore, our group focused on achieving “flexible/stretchable” electronic
devices using “rigid” materials/components with good electrical properties.
Based on this idea, our group researched “self-healing metal interconnect”
as an interconnect for stretchable electronic devices and “origami/kirigami
structures” for stretchable electronic devices.
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devices such as batteries and capacitors. We aim to develop, for instance,
battery electrode materials that efficiently store/supply electric energy, and
electrolytes/interfaces that transmit electric energy without loss. We will
create materials that realize next-generation batteries such as sodium-ion
batteries, agua batteries, and anion batteries. Furthermore, we will also design
high-performance capacitor, in which interfaces store electric power at high
density via both electric and chemical energies, leading to the realization of a
sustainable low-carbon society.
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Sci. 2022, 15, 2591-2600.
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“Multiorbital bond formation for stable oxygen-redox reaction in battery
electrodes”, Energy Environ. Sci., 2020, 13, 1492-1500.


mailto:m-okubo@waseda.jp
https://m-okubo.w.waseda.jp/

R EISE Strongly Correlated Materials

e-mail : katsuf@waseda.jp

19N EFRRAFEZBWIEFTIZE. 1995FRAKFEARFREFZRMARTHE
T FIEPIR, 1995~1997FRTAFEKRFERTERMERBIF. 1997F
Ht (BBF). 1997~1999F 7 2 I ANIVHARFAELAERE. 1999F ~
2002F R RMIRBEEFMEE. 2002~2008%F 2 fii H K 2 Bh HUR.
2005F ~ MR EFFREMIE. 2008F~ R AR FHIE

WiE  $AEE  Takuro KATSUFUJI

TEL : 03-5286-1627 FAX : 03-5286-1627

B.S. (1991, Univ. Tokyo), Res. Assoc. at Univ. Tokyo (1995-1997), Ph.D.
(1997, Univ. Tokyo), Post Doc. at Bell Labs (1997-1999), Researcher at JST
(1999-2002), Assoc. Prof. at Waseda Univ. (2002-2008), Prof. at Waseda
Univ. (2008-)

BRELEBEYORICIE. HBEICH L TEALGREERTHEY &
B, 4HIC. ABICH L THELYIEEOINE (Fl 2 IERIBICH T B8
EDIEE) TlkAEL, —REAROEVWL S A YBEEHNEXEICEE R
THEENI H D, Blald. Bigar IR EIlL- T, BRER. 37
BER BRBENPKZELTIBEBLER{EMPHASNATNE, &
DEOuMEIR. EREBDJIEFOIE . EF. HEBHEDHR
EEBAICEBZHDTHY. 25 LERT [HBRAME] &FIE
hTwad, chid, ERARE L TEREKRNDAEST, [ZILFT 7
2723 FIV] BFNAZOMBE LTHHREETH %,

K42 JIv—713, 545 (B35 B KB (XL THHE (B
TR, FEXR, BR\EE. XFNOME) PERCEERTHEDE
RETHO>TWVD, 5T AFAEEEL T, 25 LEEXRRENE
FHADZXLEFES>TWD,

One of the characteristics of transition-metal oxides is the large response

in their physical properties to external fields. This occurs not only for
the conjugated variable of the external field (e.g., magnetization against
magnetic fields), but also for other properties that might appear unrelated
to the external field. For example, some compounds show a drastic change
in electrical resistivity, dielectric constant, and even crystal structure when
placed in a magnetic field. These intriguing behaviors arise from competition
and cooperation between spin, charge, and orbital degrees of freedom of d
electrons in transition metals. The materials showing these behaviors are
commonly called “strongly correlated materials,” and are promising for future
multifunctional devices.
We are searching for new materials that show a large response in physical
properties (electrical resistivity, dielectric constant, crystal structure, optical
properties, etc.) to external fields (magnetic fields, electric fields, light
illumination, etc.) We are also working on the optical investigation of these
materials to clarify the electronic origin of this large response.
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“Transport, magnetic, and magnetotransport properties of Ba,,R,Tas0;s (R=rare
earth)”, Phys. Rev. Mater. 8, 054405 (2024).

“Optical spectroscopy of bulk single crystals of VO, and TiO,”, Phys. Rev.
Mater. 7, 014412 (2023).

“Pump-probe optical spectroscopy of hexagonal YMnO, over wide time and
energy ranges’, Phys. Rev. B 108, 125131 (2023).

“Selection rule for the photoinduced phase transition dominated by anisotropy
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of strain in Tiz0s", Phys. Rev. B 105, 075134 (2022).
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Time dependence of strain in a Barium-vanadium oxide
dominated by a nucleation-growth behavior
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Main subject in our laboratory is an experimental study on the long- term
durability of polymer matrix composites under hostile environments. Recently,
applications for large structures made of composites materials have rapidly
increased to realize an energy-saving measure. Effect of cyclic and time-
dependent problems on strengths of the composites structures are most
important issues under actual working conditions so as to ensure the reliability
of those structures.

Some research topics which are studied in our laboratory are as follows;

For the fundamental mechanical properties of glass fibers and the glass-fiber
reinforced plastics; 1) Evaluation of the durability in GFRP laminates under
acid-stress environments and the life prediction method, 2) Temperature and
strain-rate dependency of the glass fiber strength and its mechanism of the
strength, 3) Mechanical evaluation of the interface between reinforcement fiber
and matrix using single fiber composites, 4) Development of hierarchical CNT-
hybrid composites using CVD method. For the basic studies of carbon-fiber
reinforced plastics; 1) Experimental study on the internal damage evolution
(transverse cracks) of CFRP laminates under fatigue loading, 2) Dimensional
stability and geometrical control of the CFRP components for space structures,
3) Out-of-plane fatigue properties of interlaminar strength-improved CFRP
laminates, 4) Fracture mechanism of CFRP tubes by simultaneous multi-ply
winding method.

The history of composites is a development history of the reinforcement
fiber. The historical event that Dr. Shindo invented the PAN based carbon
fiber in 1961 was the opening of the high strength fiber production, so almost
half a century would just pass in this year. With an expansion of the usage
technology of the composite materials, not only as substitute materials of the
metallic ones, but also as new materials for some technical breakthrough to
enable impossibility in industry, those advanced composite materials would be
expected to progress more in the future.
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(a) Microscopic observation of edge
damage in CFRP laminates
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(b) Soft X-ray photography of internal
damage in CFRP laminates

Fig. Schematic illustration of observation
methods for damages in CFRP laminates
subjected to fatigue loading
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Many human-made and natural materials utilize electrons and photons,
and the behaviors of photons and electrons are key issues to realize novel
future device structures. The microscopic understanding of those materials to
the extent of gquantum physics, electron physics, and so on, would result in
the contribution to future device concepts. We grow materials by MBE, and
characterize its optical and electronic properties by various conventional and
state-of-the-art techniques.

Natural materials represented by the human body would use a lot of electron
and photon interactions, too. The understanding of those behaviors would help
diagnostics of early cancers. The room temperature photoluminescence (which
is a conventional method to characterize semiconductor materials) of human
body, for example, provides various useful information including early cancers.

The research field covers various materials and their electronic and optical
structures.
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ZnTe nuclei formed on sapphire’s nano-facet
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Our research is focused on the synthesis of functional inorganic and
inorganic-organic composite nanomaterials based on precise structural
control of inorganic frameworks. We are particularly interested in the
design of siloxane-based nanomaterials with dynamic functions such as
self-heling and stimuli-responsive properties.

1) Self-healing materials

Development of self-healing materials that can repair damage under
mild conditions is important from the viewpoints of reliability and
safety. Although crack healing of inorganic materials such as glass and
ceramics generally requires high temperature, nanostructural control of
siloxane networks allows the crack healing at the molecular level under
mild conditions. These materials will be practically useful as protective
coatings.

2) Photoresponsive (Photomechanical) materials

Novel photoresponsive organosiloxane-based materials that can change
their shape and structure upon light irradiations have been prepared
based on the molecular design and self-assembly of silicon alkoxides
and siloxane oligomers modified with organic chromophores. Such
photomechanical materials that can convert light energy into motion are
expected to be applied to sensors and photoactuators.

3) Functional nanoporous materials

We have also focused our efforts on the precise synthesis of siloxane-
based nanoporous materials that are applicable to various fields including
environment, energy, and medicine. Highly functional adsorption and
separation materials that reversibly change the structure and properties of
the pore surface by external stimuli and organosiloxane-based transparent
thermal insulation materials with high porosity are currently the main
targets.
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Manufacturing technologies of metallic materials always play the role of key

technologies to solve the social issues. Our laboratory is researching material
processing using melting, solidification, casting and plastic forming aiming
at improvement of mechanical properties by controlling microstructures. The
followings are our research topics.
1) Evaluation of physical properties of melt (utilization of microgravity),
2) Investigation of melting and solidification behavior and controlling
microstructure during powder bed fusion of 3D printer for metallic materials,
3) Development of recycling method, evaluation of high-temperature properties
and material design of Ni-base superalloy, 4) Development of fabrication
method of porous metals through solidification and semi-solid processes,
strengthening through plastic deformation, and their mechanical properties,
5) Development of high strength ultra-fine steel wires and fine metallic tubes
by drawing, 6) Improvement of formability of high tensile steel sheets, and
7) Investigation of stress relaxation behavior of metallic materials and its
application to plastic forming processes.

Although research on metallic material processing has a long history, our
laboratory pioneers a new academic discipline using advanced experimental
and analysis methods, numerical simulations and theories under collaboration
with other leading research groups. Through these research activities, next
generation leaders are growing up.
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Migration phenomena of oxygen and hydrogen ions on the surface of
solid oxides are called surface ionics, and they provide new functions in
electrochemistry, sensors, and catalysts. While there are already many
evaluation methods for ionic conduction in bulk solid oxides, research and
development of evaluation methods for surface ionics (especially protonics)
at relatively low temperatures is expected. We have developed an analytical
method for surface protonics associated with water or hydrogen adsorption on
oxide surfaces using the AC impedance method, which is an electrochemical
technique. This has led us to the world’s first discovery of an Anti-Arrhenius-
type phenomenon (surface protonics accelerates at lower temperatures of
373 K-473 K), which we have applied to applications that take advantage of
surface protonics. We have also studied the effects of oxide surface structure
and physical properties on adsorption and ionic conduction using various
techniques including X-ray spectroscopy, and are developing next-generation
low-temperature working surface ionics materials.
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Soft matter, including liquid crystals, colloids and biomaterials, is
characterized by hierarchic structures and slow nonlinear responses to various
external fields. We are especially interested in the non-equilibrium dynamics in
chiral liquid crystals and liquid crystalline ultrathin films. So far we have found
the coherent molecular precession in LC monolayers to be driven by light and
gas transfers, the periodic oscillations and pattern formations in bubbles to be
induced by DC fields, and the unidirectional rotation of cholesteric droplets to
be driven by heat currents. In spite of these clear observations, it has not been
elucidated how the random perturbation given to individual molecules develops
into coherent motion. Investigation of the motion-transfer mechanism will not
only give us ideas for novel LC devices but also unveil non-equilibrium process
in biomaterials.

- “Formation and dynamics of the aggregates of cholesteric double-twist
cylinders”, Soft Matter 14, 9798-9805 (2018).
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Engineering, Graduate School of Science and Engineering, Waseda University

2008: Obtained Ph.D. (Engineering)

2008: Assistant Professor, Graduate School of Engineering, Nagoya University

2011 to 2012: Visiting Scholar, The University of Sydney

2014: Assistant Professor, Faculty of Science and Engineering, Waseda University

2016: Associate Professor, Faculty of Science and Engineering, Waseda University

Since 2021: Professor, Faculty of Science and Engineering, Waseda University
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Pursuing long-term reliability of structural materials and functional materials,
conducting mechanical evaluations of the strength characteristics and fracture
phenomena of materials, from nano- to macro-scale, through experiments and
analysis. More specifically, work in the following areas.

1. Development of a fatigue damage healing technique for metal materials

Propose a technique for healing fatigue damage using atomic rearrangement
and recombination by electron wind force. Aim to clarify the fatigue damage
healing mechanism through experiments and analysis, and achieve a remarkable
prolongation of the product life of structural materials.

2. Establishment of techniques for evaluation of very high-cycle fatigue characteristics
and fatigue life

Evaluate the fatigue characteristics in the gigacycle region, and the damage
growth mechanism in carbon fiber-reinforced composite materials, through
experiments and analysis. Aim to improve the life prediction technique for fiber-
reinforced composite materials, and ensure long-term reliability in the evaluation of
structures.

3. Creation of nano-space structures on metal surfaces, and development of a direct
bonding technique for different kinds of materials

Create a 3D nano-space structure on a metal surface, and propose a new bonding
technique for different kinds of materials, using fiber-reinforced composite materials,
the anchor effect, and chemical bonding. Aim to clarify the mechanism involved
in bonding strength development using nanostructures and chemical bonding, and
apply the technique to boltless structures.

4. Creation and application of functional nanomaterials

Nanomaterials have a high ratio of surface area to volume, and have a variety of
potential functionalities based on this feature. Aim to create high-density and highly
ordered nanomaterials by utilizing the stress induction method, anode oxidation, and
etching processes; and to create materials with strikingly superior functionalities.
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and Technology, 2024, 26, 110623.
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Engineering Materials & Structures, 2022, 45(8), 2403-2414.
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Technology, 2022, 224(16), 109459.
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Hiroyuki Kawada, Fatigue delamination growth characterization of a directly
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55(22), 3131-3140.

(5) Hiroki Ota, Kristine Munk Jespersen, Kei Saito, Keita Wada, Kazuki Okamoto,
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carbon fiber reinforced thermoplastics and aluminum, Composites Part A: Applied
Science and Manufacturing, 2020, 139, 106101.
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Kawada, Experimental measurement of mode-| fracture toughness of dissimilar
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2020, 385, 107249.
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Composites Part A: Applied Science and Manufacturing, 2019, 127, 105645.

(8) Hikaru Abe, Joon Cheol Chung, Takaaki Mori, Atsushi Hosoi, Kristine Munk
Jespersen, Hiroyuki Kawada, The effect of nanospike structures on direct bonding
strength properties between aluminum and carbon fiber reinforced thermoplastics,
Composites Part B: Engineering, 2019, 172, 26-32.

(9) Atsushi Hosoi, Hiroyuki Kawada, Fatigue life prediction for transverse crack
initiation of CFRP cross-ply and quasi-isotropic laminates, Materials, 2018, 11(7),
1182, (1-16pages).

(10) Kristine M. Jespersen, Jens A. Glud, Jens Zangenberg, Atsushi Hosoi, Hiroyuki
Kawada, Lars P. Mikkelsen, Ex-situ X-ray computed tomography, tension clamp
and in-situ transilluminated white light imaging data of non-crimp fabric based fibre
composite under fatigue loading, Data in Brief, 2018, 21, 228-233.

(11) Kristine M. Jespersen, Jens A. Glud, Jens Zangenberg, Atsushi Hosoi, Hiroyuki
Kawada, Lars P. Mikkelsen, Uncovering the fatigue damage initiation and
progression in uni-directional non-crimp fabric reinforced polyester composite,
Composites Part A: Applied Science and Manufacturing, 2018, 109, 481-497.

(12) Atsushi Hosoi, Yuhei Yamaguchi, Yang Ju, Yasumoto Sato, Tsunaji Kitayama,
Detection and quantitative evaluation of defects in glass fiber reinforced plastic
laminates by microwaves, Composite Structures, 2015, 128, 134-144.

(13) Atsushi Hosoi, Shigeyoshi Sakuma, Yuzo Fuijita, Hiroyuki Kawada, Prediction of
initiation of transverse cracks in cross-ply CFRP laminates under fatigue loading
by fatigue properties of unidirectional CFRP in 90° direction, Composites Part A:
Applied Science and Manufacturing, 2015, 68, 398-405.

(14) Atsushi Hosoi, Hisataka Koto, Yang Ju, Fabrication of AFM probe with CuO
nanowire formed by stress-induced method, Microsystem Technologies, 2014,
20(12), 2221-2229.

(15) Atsushi Hosoi, Kishi Tomoya, Yang Ju, Healing of fatigue crack by high-density
electropulsing in austenitic stainless steel treated with the surface-activated pre-
coating, Materials, 2013, 6(9), 4213-4225.

(16) Atsushi Hosoi, Takatsugu Nagahama, Yang Ju, Fatigue crack healing by a
controlled high density electric current field, Material Science and Engineering: A,
2012, 533(30), 38-42.
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Graduated from the Department of Electronics, Faculty of Science and Engineering,
Doshisha University (2001); completed the first semester of the doctoral program in the
Department of Electrical and Electronic Engineering, Faculty of Science and Engineering,
Graduate School of Science and Engineering, Doshisha University (2003); completed
the last semester of the doctoral program in the Department of Electrical and Electronic
Engineering, Faculty of Science and Engineering, Graduate School of Science and
Engineering, Doshisha University (2006); awarded a doctoral degree in engineering. Worked
for the AIST Kansai, National Institute of Advanced Industrial Science and Technology
(AIST) (special researcher); the Electromagnetic Instrumentation Course, the Department of
Communications Engineering, School of Engineering, Tohoku University (special researcher
(PD) of the Japan Society for the Promotion of Science); the Nano-Function Synthesis
Group, Nano Technology Department, the National Institute of Advanced Industrial Science
and Technology (AIST) ( special researcher (PD) of the Japan Society for the Promotion
of Science). In 2008, became an Assistant Professor in the ‘Core Member’ of Common
Education for the Measurement Group (formerly, Physics Course in the Faculty of Liberal
Arts), Nagoya Institute of Technology, Department of Electrical and Mechanical Engineering
(without tenure); and in 2012, assumed the same role, but with tenure. In 2015, became an
Associate Professor in the Department of Electrical Engineering and Bioscience, Faculty
of Science and Engineering, Waseda University. In 2016, became a researcher at Presto
(Sakigake), Japan Science and Technology Agency (part time). In 2016, won the Waseda
Research Award (High-Impact Publication). (He has received numerous awards.)
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BRRXH L UEE /Representative publications
1.

#2552 %E] T. Yanagitani, “A perspective and review of polarization inverted multilayer
BAW resonators based on ScAIN piezoelectric films”
Appl. Phys. Lett. (2025) (10 pages) accepted.

2. Y. Shimano, C. Mita, and T. Yanagitani,

“A method for evaluating intrinsic mechanical quality factor Qm of thin solid films such
as ScAIN, GaN, metal materials using GHz pulse-echo technique,”
J. Appl. Phys., vol. 137, 214103 (2025).

3. K-H. Sano, Y. Ono, K. Tsukiyama, S. Nagai, A. Saito, Y. Hayashi, and T. Yanagitani,
“Damage-free vertical microfabrication of a?Quartz via HF gas-phase catalyst
etching,”

ACS Appl. Mater. Interfaces, (2025).
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5. S. Tokai, T. Yanagitani,

“Full-epitaxial ScAIN and MgZnO solidly mounted resonators based on epitaxial
acoustic Bragg reflector,”
Appl. Phys. Lett. vol.124 082901, (2024).

6. K. Shiraiwa, and T. Yanagitani, “Bragg reflector type shear mode BAW transformer
based on c-axis zig-zag ScAIN multilayer for rectifying antenna,”
IEEE Sens. Lett. vol. 7, no.11, 2504404 (2023).

7. Y. Koike, Y.Sato, and T. Yanagitani, “GHz fingerprint acoustic imaging by mechanically
scanning a soft conductive probe on epitaxial PbTiOg films,”
IEEE Sens. Lett. vol. 7, no.10, 2504004 (2023).

8. T. Yanagitani, N. Ishii, K. Kondo, M. Suzuki, “A method for extracting sole mechanical
properties of Bragg reflector by GHz ultrasonic pulse-echo technique,”
Appl. Phys. Lett., vol.121, no. 18, pp.182901, (2022).

9. K. Nakamura, Y. Koike, Y. Sato, and T. Yanagitani, “Giga-hertz ultrasonic reflectometry
for fingerprint imaging using epitaxial PbTiO3 transducers,”
Appl. Phys. Lett., vol.121, no. 17, pp.172903, (2022).

Our laboratory is conducting a study on wireless communication devices using
piezoelectric thin films and wave energy harvesting from radio waves. Currently,
smartphones are equipped with filters to transmit and receive desired wireless
frequency bands. These filters use ultra sonic wave and consist of piezoelectric
materials. Since smartphones communicate at ultra-high frequencies to handle
large quantities of data, it is necessary to resonate the ultra sonic wave in the GHz
band. To increase the resonant frequency, thinned piezoelectric materials should
be used; however, it is difficult to find appropriate material. For example, lead
zirconate titanate (PZT), which is often called the king of piezoelectric materials,
has large dielectric loss and acoustic attenuation; thus, it is not suitable for use
in the GHz band. In light of this, our laboratory has found an ideal, new nitrides-
based piezoelectric material, which has high piezoelectricity, low dielectric loss,
and low acoustic attenuation features; and we have been conducting various forms
of cooperative research with several companies. While most smartphone parts cost
only a few yen each, the wireless filters typically cost 10 times as much, and have
become a big business. Moreover, with the expansion of the international roaming
system, the number of filters in a single smartphone has increased to about 50,
and the demand for piezoelectric material corresponding to the various wireless
standards is significantly increasing.

Our laboratory also conducts studies on power generation through the conversion
of the energy in micro-electric wave environments (such as surrounding terrestrial
digital waves), and an industrial frequency of 2.45 GHz, into direct current. Such
wireless power-supply technology is promising for the ‘trillium sensor’ society of
the future. We aim to dramatically improve the DC voltage conversion efficiency by
amplifying the waves, using our unique piezoelectric transformer thin-film resonator.
Another feature of this area is that the development of piezoelectric devices requires
a high level of technical expertise, making such development difficult to reproduce in
countries with low labor costs and prices.

10. S. Kinoshita, and T. Yanagitani, “Oblique incidence ultrasonic reflectometry device
based on c-axis tilted ScAIN films for evaluating viscoelastic properties of liquids
above 100 MHz,”

Appl. Phys. Lett., vol.121, no. 15, pp.152901, (2022).

11. J. Jia, N. lwata, M. Suzuki, and T. Yanagitani, “Enhanced electromechanical coupling
in Yb-Substituted Ill — V nitride alloys,”

ACS Appl. Electron. Mater., vol. 4, no. 7, pp. 3448-3456 (2022).

12. J. Jia, and T. Yanagitani, “Origin of Enhanced Electromechanical Coupling in (Yb,Al)N
Nitride Alloys,”

Phys. Rev. Appl., vol.16, no. 4, 044009 (2021).

13. S. Kinoshita, and T. Yanagitani, “Bulk acoustic wave transformer based on the
combination of the high- & epitaxial PbTiO3 and low-& ScAIN thin films,”
Appl. Phys. Lett., vol. 118, pp. 212901 (2021).

14. S. Kinoshita, and T. Yanagitani, “Theoretical and experimental study of shear mode
bulk acoustic wave transformer based on c-axis zigzag ScAIN multilayer for rectenna
application,”

Appl. Phys. Lett., vol. 118, pp. 142903 (2021).

15. [#23HEE=E] T. Yanagitani, and S. Takayanagi, “Polarization control of ScAIN, ZnO, and
PbTiO3 piezoelectric films: Application to polarization inverted multilayer BAW and
SAW devices”

Jon. J. Appl. Phys., vol. 60 pp. SDO803 (10 pages) (2021).

16. T. Shimidzu, T. Mori, and T. Yanagitani, “Frequency-switchable polarity-inverted BAW
resonators based on PZT/PTO epitaxial films using difference in coercive field,”
Appl. Phys. Lett., vol. 114, no. 21, pp. 212902, (2019).

17. T. Yanagitani, and M. Suzuki, “Electromechanical coupling and gigahertz elastic
properties of SCAIN films near phase boundary,”
Appl. Phys. Lett. vol. 105, 122907, (2014)

18. T. Yanagitani, and ' M. Suzuki, “Enhanced piezoelectricity in YbGaN films near phase
boundary,”

Appl. Phys. Lett., vol. 104 no. 23, pp. 082911-1—082911-4 (2014).
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In non-ferrous extractive metallurgy, the common metals of copper,

lead and zinc as well as critical minor metals are produced from
secondary materials such as scrap metals, alloys and residues. The
valuable metals that result from the refining process provide the
raw materials for a wide range of application possibilities in various
fields. We suggest a new and effective recovery process of critical
minor metals in the non-ferrous extractive metallurgy. The followings
are our research topics.
1) Investigation of the recovery process of rare earth elements
from used magnet scrap by using B,O; flux. 2) Development of the
recycling of platinum group metals for used auto catalyst. 3) Copper
enrichment based on two liquid phase separations. 4) Development
of a high temperature calorimetry. 5) Simulations of chemical
reactions occurring in silicon CVD processes

These studies of the pyro-metallurgical process and the metal
recycle processing of these nonferrous metals are in cooperation
with various companies.
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Mater., 85(9), pp.359-365, (2021)

2) K. Yamaguchi, “The recovery of the rare earth elements from used motors
without a manual dismantling”, Resources processing 61(4), pp.218-221,
(2014)
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Copper Matte”, Proc. Extraction 2018, pp.797-804, (2017)
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the Japan Institute of Metals and Materials, Volume 78 Issue 7, pp.267-
273, (2014)
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between Fe-C alloy and Bi-Cu alloy”, Copper and copper alloy 55(1),
pp.262-267, (2016)

8) K. Yamaguchi and Y. Takeda, “Impurity Removal from Carbon Saturated
Liquid Iron using Lead Solvent”, Materials Transactions, 44(12), pp.2452-
2455, (2003)
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1114, (1997)

10) K. Yamaguchi and S. Ueda, “High Temperature Enthalpy Measurement of
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Basic researches on the materials properties, such as electronic,
magnetic and optical properties, have been carried out at an atomic
level in microscopic view point by using the quantum mechanics.
Especially mechanism of newly appeared functions by dilute doping
is studied, on whose knowledge new functional materials have been
developed. Focusing upon the “interaction between light and matter”
in these years, cutting-edge X-ray and electron spectroscopies
using synchrotron radiations and first-principles electronic structure
calculations have been conducted for various kinds of functional
materials, e.g., rare-earth free red-emitting phosphors, up-conversion
type phosphors, and next generation solar cells with organic-
inorganic hybrid perovskite.
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Introduction to quantum materials science (Corona Publishing Co. Ltd.)
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Fundamentals of Materials Science (Corona Publishing Co. Ltd.)
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1. First-principles study of thermal quenching mechanism of Mn*"-doped
fluoride phosphors: Electronic structure, optical properties and phosphor
design principles, Chem. Eng. J. 525 (2025) 170227

2. High-pressure effects on the structural, mechanical, and optoelectronic
properties of the lead-free B-CsSnX; (X = I, Br, Cl) perovskite: Insights
from first principle analyses, Computational Condensed Matter 45 (2025)
e01130-e01130

3. Effects of changing atomic concentration of a single element on the yield
strength of high-entropy alloys: A causal inference study, J. Electron.
Mater. 54 (2025) 3663-3674

4. Electronic structure and energy transitions in oxides and fluorides doped
by octahedrally surrounded Cr®" ions, Opt. Mater. 160 (2025) 116681.

5. The effect of divalent ions on chemical stability of eco-friendly a, y and
d phases of CsSnl;, Comp. Condens. Matter 44 (2025) e01062.
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6. Enhancement of up-conversion luminescence intensity of Er-doped
CaMoO, by K,CO; addition, Opt. Mater. 163 (2025) 116959.

7. Effect of Chemical Composition on the Optical Properties of Cr** Impurity
in A;Bs0,, Garnets (A = Lu, Y, Gd, La; B = Al, Ga, Sc), ACS Appl. Opt.
Mater. 3 (2025) 422-430.

8. Thermal Quenching Mechanism of Mn** in Na,SiFs, NaKSiFs, and K,SiFs
Phosphors: Insights from the First-Principles Analysis, Inorg. Chem. 63
(2024) 21212-21221.

9. The Effect of Hydrostatic Pressure on Structure, Crystal-Field Strength,
and Emission Properties of Neat and Ni**-Activated KMgF;, Adv. Theory
Simul. (2024) 202400734

10. Charge trapping and luminescence of the mixed size CsPbBr3 particles
grown in one batch, Opt. Mater. 151 (2024) 115279

11. Carbonate content control in carbonate apatite coatings of biodegradable
magnesium, Ceramics International 50 (2024) 6784-6792

12. First-principles investigation of divalent ion sensing with cesium lead
trinalides, Opt. Mater.: X 19 (2023) 100253

13. Geometrical and electronic structure analysis of Mn-doped CaMO; (M =
Ti, Zr and Sn), Phys. Status Solidi B 260 (2023) 2200575
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Crystal structure of CaAl;,0;, (left) and observed photoluminescence spectra of CaAl;,;.,Mn;5,049 (right).
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A Center of Casting Technology in Japan. The YOSHIDA Lab. Many
national projects and Univ./industrial collaboration projects have been carried
out with motor companies, foundries and D.C. casters.
© FEM thermal stress analysis for predicting the residual stress and distortion

of GCI and Al alloy castings. Development of EVP constitutional equation

of GCI, Al alloys and sand molds from high temperature to R.T.

O FEM filling-solidification-thermal-stress analysis for predicting solidification
cracking (hot tearing) of Cu alloys and Al alloys. Development of EVP
constitutional equation of solid/liquid co-existence alloys. Examination of
mechanical properties of solid/liquid co-existence alloys by using originally
developed tensile testing device.

© Thermal-stress analysis of power device for automobile.

© Development of CNT, CF/metal composites for power device.

©O 3D printing sand mold production technology.

© 3D printing metal parts production technology.

© Development of Al alloy for high pressure die casting and control process
for cold flakes.

© Examination of low cycle fatigue process.

© Next generation low pressure and gravity die casting technology.

© Development of ultrasonic vibration process for grain refining.
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