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The Laboratory for Materials and Structures (MSL), a research laboratory in the

Aty

Institute of Innovative Research, Tokyo Institute of Technology, was established April 1,
2016. The MSL aims to create innovative materials with outstanding properties and
functions through interdisciplinary research efforts that merge the fields of inorganic

-

materials, metals, and organic materials. The mission of our laboratory is to search for

novel scientific principles related to innovative materials by integrating disciplines
encompassing a wide range of substances and materials. We intend to bring about
breakthroughs in materials science and technology that contribute to solving
technological problems in our society. The four divisions of MSL are the: Division of
Unexplored Materials Exploitation, Division of Materials Design, Division of Materials

d
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Integration, and Division of Structural Engineering (SERC). Staff members in MSL are
engaging in cutting-edge researches on advanced materials that may be of help to
people. Examples include functional oxides for electronics, photonic and magnetic

applications, iron-based superconductors, and novel catalysts. We are pursuing our goal

through materials designs on atomic, nano, micro, and macro scales.

| The predecessor of MSL was the Materials and Structures Laboratory (1996-2015),
—— which was the successor of the Research Laboratory of Engineering Materials (RLEM)

established in 1958 by merging two laboratories—the Research Laboratory of Building
Materials (1934) and Research Laboratory of Ceramic Industry(1943). Today, MSL
succeeds as the joint usage/research center for advanced inorganic materials, and it piies

provides a framework to promote multilateral collaborations. It also contributes to

developments in the research field.

MSL is a research laboratory open to researchers in advanced materials, and many
collaborative researches are carried out with other institutions/enterprises in Japan and
1out the world. We are making our best efforts to achieve innovation in this field.
iate your continued support for our research activities.

April. 2016
Fumihiro Wakai
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w9538 FPLOMEREMELT RREHBWNER iRE

March, 1934 The Laboratory for Building Materials was established as an affiliated
laboratory of the Tokyo Institute of Technology.

winl18x1s FLHMBHRAE LT [EEHAKHR KRB

January, 1943 The Laboratory of Ceramics was established as an affiliated
laboratory of the Tokyo Institute of Technology.

133538 BEHEARMRU EEHRHRE
March, 1958 BB UT [TEHEHRMN] hRE

The Research Laboratory of Building Materials and the
Research Laboratory of Ceramic Industry were integrated into
the Research Laboratory of Engineering Materials (RLEM).

858 ISHBERRMILEZRFIARND
May, 1996 [BES=vyIARARM] ~iiid

The RLEM was reorganized to the Materials and Structures
Laboratory (MSL), a national collaborative research laboratory.

v 1844 [MEEFI7ZIFUZILEYI—] BE (5R105F)

April, 2006 The Center for Materials Design, affiliated with the MSL, was reorganized
into the Secure Materials Center (SMC) (10- year limit)

v 22545 HEFIMA - EEFENLSCHBEHRARLSICRE

April, 2010 The MSL was certified as a joint usage research center for
Advanced Inorganic Materials.

75 28745 BRAtSSvIRREML TP
April, 2016 OV T« 7 HAFEIRZPR] ICeHE

The MSL was reorganized as the Institute of Innovative Research,
Laboratory for Materials and Structures.
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Advisory Committee

——  REMEIRRESE

Division of Unexplored Materials Exploitation

| MEREERRET RIS
Division of Materials Design
Director
L @SN AER

Division of Materials Integration

HERE

RS HAEEETARIE

Division of Structural Engineering

RETEXIER
Safety-Management Support Staffs

HEFIRHEESE

Office for Collaborative Research Projects

Faculty Council

HEAMAREZER HEFA -HRZIEE
Committee for Cooperative Research Support Staffs
Researches

FRifr=

Section of Technical Staffs

BRI ERRESE1 V-7

Institute of Innovative Research Administraion Group 1
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BT & Director
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B

RIS PIBARIEER Division of Unexplored Materials Exploitation

Faculty Members

Fumihiro WAKAI

045-924-5361

——

wakai@msl.titech.ac.jp

B B 1F 18 Masaki AZUMA 045-924-5315 mazuma@msl.titech.ac.jp
e FEE  E Mitsuru ITOH 045-924-5354 Mitsuru_ltoh@msl.titech.ac.jp
B ey i Hideo HOSONO 045-924-5359 hosono@msl.titech.ac.jp
IS Al EE Tomoyasu TANIYAMA  045-924-5632 taniyama@msl titech.ac.jp
I T FH Hidenori HRAMATSU  045-924-5855 h-hirama@Iucid.msl.titech.ac.jp
B % RN dkse Soshi IMURA 045-924-5134 s_iimura@lucid.msl.titech.ac.jp
B % e T Hajime HOJO 045-924-5380 hhojo@msl.titech.ac.jp

By # L HARKER Shintaro YASUI 045-924-5626 yasui.s.aa@m titech.ac.jp

*Z*ﬂ‘%ﬁggﬁéfﬁﬁﬁ Division of Materials Design

B #® K& £ Fumiyasu Oba 045-924-5511 oba@msl titech.ac jp

B = ey fx Toshio KAMIYA 045-924-5357 tkamiya@msl.titech.ac jp

% JIE& b Hitoshi KAWAJI 045-924-5313 kawaji@msl.titech.ac.jp

H F ERAR BR Satoshi SASAKI 045-924-5308 Satoshi_Sasaki@msl.titech.ac.jp
RS =) =B Takao SASAGAWA 045-924-5366 sasagawa@msl.titech.ac.jp
TS Rt —pE Kazutaka NAKAMURA  045-924-5397 nakamura.k.ai@m.titech.ac.jp
B % HF EN Keisuke IDE 045-924-5855 keisuke@Iucid.msl.titech.ac.jp
B % "My BX Hirofumi AKAMATSU 045-924-5343 akamatsu@msl.titech.ac.jp

PSS BEREIGEASEI Division of Materials Integration

= O = =% Michikazu HARA 045-924-5311 mhara@msl.titech.ac jp
O HHE S8 Hideki HOSODA 045-924-5057 hosoda.h.aa@m.titech.ac.jp
. BI==58 Mikio HORIE 045-924-5048 horie.m.aa@m.titech.ac jp

B & ==} = Yutaka MAJIMA 045-924-5309 majima@msl.titech.ac.jp
O ENaN A= N Hiro MUNEKATA 045-924-5185 munekata.h.aa@m.titech.ac.jp
O a5 £iE Fumihiro WAKAI 045-924-5361 wakai@msl titech.ac jp
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Tomonari INAMURA
Keigo KAMATA
Chiaki SATO

Masato SONE

Yasuo AZUMA
Yusuke KITA

Yuri SHINOHARA

Yu SEKIGUCHI
Masaki TAHARA
Tso-Fu Mark CHANG

045-924-5058

045-924-5338

045-924-5062

045-924-5043

045-924-5376

045-924-5312

045-924-5061

045-924-5012

045-924-5061

045-924-5631

ﬁﬁ%?ﬁ%ﬁﬁ Division of Structural Engineering
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Kazuhiko KASAI
Susumu KONO
Satoshi YAMADA
Yoshihiro KANNO
Shoichi KISHIKI
Daiki SATO

Yasuji SHINOHARA
Takanori ISHIDA
Shinnosuke FUJITA
Kazuhiro MATSUDA
Hidekazu WATANABE

Takashi AKATSU
Yuhki KOHSAKA
Yasushi ICHIKAWA
Kouji YAMANOBE

045-924-5512

045-924-5384

045-924-5330

045-924-5364

045-924-5332

045-924-5306

045-924-5326

045-924-5330

045-924-5385

045-924-5512

045-924-5329

Adjunct Professor-Visiting Faculty

inamura.t.aa@m.titech.acjp
kamata.k.ac@m.titech.ac.jp
sato.c.aa@m.titech.ac jp
sone.m.aa@m.titech.ac.jp
azuma@msl.titech.ac.jp
kita.y.ad@m.titech.acjp
shinohara.y.aa@m.titech.ac.jp
sekiguchi.y.aa@m.titech.ac.jp
tahara.m.aa@m.titech.ac.jp

chang.m.aa@m.titech.ac.jp

kasai.k.ac@m.titech.ac.jp
kono.s.ae@m:.titech.ac.jp
yamada.s.ad@m.titech,ac,jp
kanno.y.af@m.titech.ac.jp
kishiki.s.aa@m.titech.ac.jp
sato.d.aa@m.titech.ac.jp
shinohara.y.ab@m:.titech.ac.jp
ishida.t.ae@m.titech.acjp
fujita.s.ag@m.titech.ac.jp
matsuda.k.aa@@m.titech.ac.jp

watanabe.h.as@m.titech.ac jp
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MSL aims to create innovative materials
with conspicuous properties and functions via
interdisciplinary materials science techniques and
inorganic materials, metals, and organic materials.

The ultimate goals of our lab include the following:
a) development of innovative materials based on novel
concepts, b) design of innovative materials in pursuit of
original guiding principles based on underlying theories
in materials science and different scientific fields, and
c) contributions to the solution of social problems,
including safety and environmental problems, through
the application of innovative structures and materials.

Synthesis Process Organic Materials Exploration of frontier research

Specific environmental tolerance
Material design
/Computational material

Metals Organic Materials
Energy

Resource production/Catalyst

Device/Electronics
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MSL is developing interdisciplinary researches
based on four divisions: Division of Unexplored
Materials Exploitation, Division of Materials Design,
Division of Materials Integration, and Division of
Structural Engineering.
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Division of Unexplored
Materials Exploitation

G i CEERR mens o

Division of Materials
Design

MHEIRZR PR

Division of Materials
Integration

Laboratory for Materials
and Structures

BiEteE et

Division of Structural
Engineering, SERC

Joint Usage/Research Center

Laboratory for Materials and Structures (MSL) has
been designated as the Joint Usage / Research Center
for Advanced Inorganic Materials by the Japanese
Ministry of Education, Culture, Sports, Science and
Technology (MEXT) since 2010. The Collaborative
Research Projects (hereafter, “CRP”) of MSL include the
five different types of research and workshop.

- International CRP: Research projects conducted by a
team consisting of MSL faculties and researchers of
foreign organizations using facilities, equipment, data,
etc., available at MSL.

- General CRP : Research projects conducted by
a team of MSL faculties and researchers of other
organizaitons.

- Topic-Specified CRP: Research projects on specified
topics coordinated by MSL faculties.

- International Workshop

- Workshop
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The Division of Unexplored Materials Exploitation
aims to create a series of materials with unexplored
functions/phenomena and their novel guiding principles
based on underlying theories in materials science and
different scientific fields.

Truly novel materials are created, such as electrical
conductors, ion conductors, ferroelectric materials,
magnetic materials, fluorescent materials, and catalysts
for elucidation of mechanisms.

Elucidation of mechanisms for novel physical
phenomena is based on nano-structured magnetic
materials and the exploitation of novel functions via
their atomic-scale junctions.

The realization of new functionalities occurs not
by using noble elements but by using ubiquitous
elements—i.e., “ubiquitous element strategy.”

The exploitation of materials with novel photonic,
electrical, magnetic, and chemical functions is caused
by unique crystal structures.
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Prof. Masaki AZUMA
BEREFE. BFYE. HERZ
Solid State Chemistry, Solid State
Physics, Material Science

A\
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Assist Prof.Hajime HOJO

MRIEZ
Materials Science

(@ P - BILEAZEE Itoh & Taniyama Laboratory )

iR PEE

Prof. Mitsuru ITOH

EAEL - Y
Inorganic Materials,
Physical Properties of
Materials

\

HEHRE Bl ER
Assoc Prof. Tomoyasu TANIYAMA

FT7IOATR

Magnetism of Nanostructured
Materials, Spintronics,
Multiferroics

B3 = (@KER
Assist Prof. Shintaro YASUI

ERAE - it
Inorganic materials, Physical
properties of materials

(@ #BEFEHZR= Hosono Laboratory )

(@ TAXEAZEE Hiramatsu Laboratory )

Big W S
Prof. Hideo HOSONO

BRI S, EEOUHE - I/ IR— 35 R

Bl B EEYE. 1EF9 nREE

Amorphus Oxide Semiconductors, Inorganic

Photonic Materials/Nanoporus Functional

Materials, New Superconductors, Ubiquitus
LElement Strategy

BhE  ERAT S
Assist Prof. Soshi IMURA

B 2. FRBIEERER
Solid state chemistry,
Exploration of new
superconductors

HERIR T B

BB, MERR. BRAE

functional materials,
Thin film growth

Assoc Prof. Hidenori HIRAMATSU

Solid-state Chemistry, Exploration of new
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Halides Chalcogenides

Oxides
Pnictides

12

The Division of Materials Design aims to predict,
design, and develop materials with novel functions
through non-traditional approaches and elucidate
mechanisms using high-level calculations, analyses, and
syntheses.

Materials design based on a combination of
materials science theory, calculations, and informatics
is known as “Materials Informatics.”

Design and development of novel functional
materials are based on advanced structure analyses
including ultra high-speed time-resolved measurements,
high-precision thermal measurements, and spectroscopic
measurements.



(@ KISEAZE Oba Laboratory )

STEMBERIZ. BFETH

science, Electron theory of
solids science, Solid state

iR KIS LR

Prof. Fumiyasu OBA

B3 H EX
Assist Prof. Hirofumi Akamatsu

B FUBEA. W, BB
Computational materials [ZER

Computational materials

chemistry

(@ #BHHFZ= Kamiya Laboratory )

g wa fx

Prof. Toshio KAMIYA

FINA R, EHEMRZE
Inorganic Materials Science,
Semiconductor Science,
Semiconductor Devices,
Computer Simulation

(@ JIB&HEFFZ= Kawaiji Laboratory )

g g9
Prof. Hitoshi KAWAJI

HREATEL RS, /YA IR
Functional Materials, Properties of Inorganic Materials,
Nanoscience

A\

¥ HF BN

Assist Prof. Keisuke IDE

MRIRER, BRI, 8RS
INAZ

Material science,
Semiconductor physics,
Semiconductor device

(@ {E%4AFRFE= Sasaki Laboratory )

@ #/1I#F= Sasagawa Laboratory )

HERE 8| 55
Assoc Prof. Takao SASAGAWA

BRI, BERTH. AHETEA. /oS 10-vaY
Solid State Physics/Chemistry, Crystal Engineering,
Quantum Observation, Nano-simulation

g (koK
Prof. Satoshi SASAKI

HYIEF. X RISRF. BERE. R
Condensed matter physics, X-ray crystallography,
Synchrotron radiation research, Earth sciences

(@ h#IERZE= Nakamura Laboratory )

HERE it —E
Assoc Prof. Kazutaka NAKAMURA

Sk, BEEDYE. (EEYIER. BHYIER
Light matter interaction, Ultrafast spectroscopy.
Chemical physics, Solid state physics

13
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#}g R FH
Prof. Michikazu HARA

MERIE. SRS, RE(EZE
Materials science, Catalysis, Surface b=

\

(@ = - SMTAZRE Hara & Kamata Laboratory )

HEHE HHE BE
Assoc Prof. Keigo KAMATA

BRR(ET, SREESRER. YEEH

science catalytic chemistry, inoganic
synthetic chemistry, physical
organic chemistry

The Division of Materials Integration aims to
develop novel materials with superior functions via
interdisciplinary materials science methods based on
versatile inorganic, metal, and organic materials.

Devices are developed based on novel
materials and processes, including oxide electronics,
nanoelectronics, and liquid crystal devices.

Superior structural materials that are resistant
to harsh environments are developed. These include
shape memory, superelastic, thermal resistant,
corrosion resistant, and abrasion resistant materials.
Their basis includes inorganic, metal, organic, and
polymer materials, and/or combinations of these.

Novel energy materials that are developed are
based on solar cells, rechargeable batteries, low-power
semiconductors, and electrodes with low overpotential.

Novel spintronic devices have their basis in solid-
state physics; applications include electronic, optical,
and medicinal system technologies.

Ultimate design systems are established and
crucial material functions are investigated for advanced
mechanical motion systems.

Innovative resource production is based on highly
functional catalyst materials.

BE = N
Assist Prof. Yusuke KITA

IR EZ. BRaRtE
Catalytic Chemistry, Synthetic Organic
Chemistry

14



@ M - FEEHRZE Hosoda & Inamura Laboratory }

#ig m S
Prof. Hideki HOSODA

HRE TS BBt
Assoc Prof. Tomonari INAMURA

TR, S - e

TF - EFHF Physical Metallurgy,
Physical Metallurgy. Structural Structural and Functional
and Functional Materials, Medical Materials

Organism Engineering and Material
Science of Organism

Bi¥ HE E#
Assist Prof. Masaki TAHARA

SEWIE. BEEEL NAFYT
TU7IIL

Physical Metallurgy,
Functional Materials,
Biomaterials

BH &R B85
Assist Prof. Yuri SHINOHARA

SEVIME. A N1FT
TUZIIL

Physical Metallurgy,
Functional Materials,
Biomaterials

W,
(@ YETHRFZ Horie Laboratory ) (@ EEHHZ= Majama Laboratory )
g BT =85 g BEEE B RERB
_Prof. Mikio_HORIE ) ) Prof. Yuta_ka MAJIMA ) ) Assist Prof._YasquZAMA
WikESES / XA JO0FE—Y3avVIRT L (RA400XY RELATPYIIUINOZOR, 5 [GEYESEHE - H9FIVI hOZ
>~ MEMS/MOEMS) %5t + 45 / Oy I FINAR, EERTFO-TBEME I
Kinematics of Machinery / Design and Manufacturing Bottom-up Electronics, Applied physics, Organic
Methodologies of Micromotion Systems Molecular Devices, Scanning electronics and molecular
(Micromachines,MEMS/MOEMS) / Robotics Probe Microscopy electronics
\, W, A\ W,
(@ RHTHZE Munekata Laboratory ) (@ EHEAFE= Wakai Laboratory )
e WA EEX g B5H 2
Prof. Hiroo MUNEKATA Prof. Fumihiro WAKAI
YT DRI - BRI¥. 70 F/TNAR EHEAR - it TOER
Physical Properties I, Condensed matter physics and its Inorganic Materials, Properties, Processing
application, crystal growth, Micro/Nanodevice
\ W, \, W,

(@ {AEEEAZRE Sato Laboratory )

HERIR (kB T
Assoc Prof. Chiaki SATO

BN, BELY. @AMETS
Solid Mechanics, Adhesive 227y

BhE B0 4%
Assist Prof. Yu SEKIGUCHI

MBNZ, WRNF. EEES.

Material mechanics,
Fracture mechanics,
Adhesive joints,
Biomimetics

Technology, Composite
Material Engineering

(@ SEAREAZE Sone Laboratory )

MR SIREA
Assoc Prof. Masato SONE

NA00-F/TINA X RINTZ-
FOCRYRAT L. BHDF - fift
RN RN L - AR
Micro/Nanodevice, Reaction
Engineering/Process System,
Polymer/Textile Materials,
Material Processing/Treatment

Bi%t CHANG,Tso-Fu Mark
Assist Prof. CHANG, Tso-Fu Mark

EEIOEX, HoE OB,
F/POER, &5 - B, B
[EIES
Thin film process, Plating
process, Nano process,
Crystal/Microstructure control,
Electrocatalysis

v,

15
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High-rise Isolated Building where Earthquake
and Wind Observation are Carried out in
Suzukakedai Campus
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This division is specialized in earthquake, wind, and
fire resistant engineering for structures of buildings and
other constructions. The researchers perform extensive
experimental and analytical studies addressing a
wide range of subjects including material properties,
members’ behavior, and structural performance. The
topics of main interest are as follows:

Mechanical characteristics of steel, concrete, and
all other materials used in structures and protective
systems to resist earthquakes, winds, and fire.

Behavior of structural members such as beams,
columns, walls, and braces, as well as protective
devices including dampers and isolators.

Performance of structures against strong and/or
long duration vibrations caused by earthquakes and
winds, as well as strength loss caused by fire.

ZEESEDINRE L
Shape optimization of spatial structures
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Building Structures, Building Structures Mechanics of Enginnering ZERESE
Earthquake Engineering Structures, Optimization and Structural design, Applied
Variational Methods mechanics, Shell & spatial
structures
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Assoc Prof. Yasuji SHINOHARA
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Building Structures and Materials, Mechanics of Materials
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EF A—JU : suishin@msl.titech.ac.jp

@ffiee‘féﬁ@‘él|ab'orati\"/-e‘Resea%

MSL is promoting collaborative researches with
researchers in universities and governmental and/or industrial
research organizations in Japan and overseas. Accordingly.
researchers utilize MSL’s facilities and/or research data.

Collaborative researches are categorized as follows:
General Research, International Research, Workshops,
International Workshops, and Topic-specified Research.

= E

Technical Staff

FAXREEKERE
BMZECIRIEIARMBEE TRty —EHmALT
MEEBEMEN SZEL. £& UTRBEE. HBREEH
DFETERUERBH LTV D, FIoHEFREISSE ORI
EPEREE. BBAEDRST - SEMBZTV. WREEZIE
LEL<ZELTWS,

Members of the technical staff support MSL’s research
activities in collaboration with the Precision and Manufacturing
Center of TIT. Staff members mainly assist with development
and manufacturing of experimental and test equipment.
Additionally, they support collecting samples measured with
equipment for collaborative researches as well as maintenance
management of the equipment.

20
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INUT ¢ ZTPUA DI W FINRIVTHEPHEE
DIEENTEFT,

It is possible to look for MSL faculty members on
the small-screen display.

KRBT ATV A TRIIFTFAOBNLMRAR. Rc—FDEBDIRGZ HES
MUTVERT,

We always introduce MSL on the large-screen display at the entrance of the
laboratory.

BRT—X
Exhibition cases

ro7t€A

Access

Tokyo Metro
» Toei MitaLine \(orboru Lice
New Tokyo
nematonal Arport
arita)
. s IR Nambu Line Keisei Line
= G : ?;Shmm 5
uzukakedai
Eaapl Suzukaked:
GruouRinke” (O ‘Tokyo Metro
To iz Hanzomon Line
R Suzukake Gate -
3
Tohsed Nagatsuta Gate 0{

S8
N {58 ]

Shinkansen Line
| Tokyu Tamagawa.
Line

Oimachi
Keihin-Kyuko
Line

Keikyu Tokyo Monorail
Kamata Q Tennozu Isle

Five minutes walk from Suzukakedai Station of Tokyu Denentoshi-Line. Tokyo Interational Airport
(Haneda)
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