VTUZITYAL IREEEE

-

WeBld, ETZORBMAZEL C. BIFEOBRRZHER 5% ULWEMEZRIEL. TOEREMZRET D LICLDHR
NDEMZEERERIHBEMRII—TCI. YEEF. <N SBEFIRTZDOMRDEF CHDLFEDITTHEHNDFEAN. LDDDY)
BOAE TIPS SUBSETD D TH DI U, {EZDDEFCIIMEIE UTOEMICERIED N, ZTNENAMIL LIcF/D
HEUTUBEDISNTELESLIHHDET . INDSDORERDIDNHFICKOHSNDBDIE. WB=ZED. FfIL. BFL. ZD
—EDHFD SFH UL WWREZ D O TeBE P TORMZRIS T & CEEEBVNE T, TU T, TDXROEFNHF CRISHZFHRIBCE D A=
[OXDHET CEMMIKRDBEERCHDEZZEF T, TNICF. LWDDDIERDEZET R, YEEALZDOENIDIVONIZH LT U
PIVTHA D DZEERDNETY ;. DX SEEEEROBEZBIEIREMRIIL—TH "NTUTILTHAURESE T,

The Center for Material Design Science is an education and research unit targeting the creation of new functional materials and the
development of fundamental technology for the good of human society through basic research on science and engineering. Research on
materials has long been an important fundamental field of science and engineering. However, in academic environments, it has often been
independently approached from the physics and from the chemistry point of view. In physics, research has mainly focused on the properties
and structural analysis of materials. On the other hand, synthesis of new materials has mainly been the scope of chemistry. We believe that
for a graduate school active in research on materials, it is important to synthesize, to control the properties, and to analyze materials with the
ultimate goal of creating new functional materials and new functions. In addition, we believe that the most important task is to promote
talented persons showing creativity in this area of research. In order to achieve this purpose, an academic environment, in which the barriers
between science and engineering, as well as between physics and chemistry are eliminated, should be built based on the holistic concept of
material design. Thus, we have created the education and research unit referred to as “The Center for Material Design Science” .

%ﬁ#@giﬂ"f >/ New Material Design %ﬁ#ﬁﬁﬁi‘b‘ff ~/ New Function Design %E‘E?t\/j 1) — Function Assembly

'ﬁ . ﬁﬁ%ﬁﬁﬂ ﬂ?ﬂ”?ff (Design of organic and inorganic functional materials)
DFTH A >/ (Molecular design)
ﬁ%ﬁ&jﬂﬁl (Inorganic synthetic processes)
ﬁ%’éﬁ‘z}im (Organic synthesis reactions)
{EZ 2 olIfEl (Chemical reaction control)
IGERHT (Reaction analysis)

T4 hZ2 AR — (Phatonics polymers)
WYEREERIE (Control of material structure)
I/ AT —)U#F# (Nano-scale materials)
7= /EFYM (Nano quantum properties)

A20ITy hTUYNIEKD
BRLP Y Y—TL—
(Inkjet printed electrochemical sensor array)

ﬁ'ﬁﬁ%ﬁgéﬁﬁ- (Design of photonic properties)
%:\, g ﬁ&i&ﬁ%ﬁf (Design of electronic and magnetic properties)
FEABYYDI4 (Mechanical properties)
TSI & Heae (Control and function of microstructures)
FEBEEE3R (Functional dyes)

T ERET (Design of sensors)
{E=1E>/2/>/ (Chemical sensing)
HASEM Biological activity)

TRA h—5"Z MEZ: (Host-guest chemistry)
ERARIEAHEAE (Organic-inorganic hybrid functions)
A 724K (onic liquids)
TR)UF—41%} Energy materials)

50.0um

BohifibIC kD O BARESR

(Self-organized helical crystals)

IE@ F—- E*ﬁ? (Epitaxy and superlattices)
NE - ATO5E (Homo and hetero interfaces)
%&*ﬁ?@%ﬁ% (Assemblies of inorganic particles)
%&ﬁi&@i? o 7\') y R (Micro-hybrids of organics and inorganics)
DTHEBIE - DFER Molecular organisms and assemblies)
BRE(L - BAILY AT L (Layered and hybridized systems)
INAZ =X T 4 2 (Biomimetics)

BB EIRR (Self-organization phenomena)

ERETES IR T 7 1)\ —
(High-speed graded index polymer optical fiber (GI POF))

SEEHE IR (Bright fluorescent dyes)
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Optical Interconnection / Polymer Optical Waveguide / Fiber Optics

B8 =81 ISHIGURE, Takaaki

#t (I%)
Professor Ph.D.
YIRRRIER

Department of Applied Physics and Physico-Informatics

A== v ¥ 22— 7 2fF E N5 High-Performance Computer O &AL,
BB ER TS [Ef vy —ax 7 a Y8 22T -~k
LTWET, MR =%/ &3 2680, Wl - SR
O TNA ZAME - G-l E TOMZERMED TV F T A ME L7281
A FERIZE A L. Computing Performance D% 10 L HIEL 4,
Optical Interconnection technology enabling high-performance computers
with low power-consumption is the principal research topic. Our research
aims are to realize high-speed and high-density polymer optical waveguides
by designing the waveguide structure and by experimental fabrication and
characterization of waveguides. We are also pursuing research topics
introducing the new waveguides into high-performance computing systems.

ishigure@appi.keio.ac.jp https://www.ishigure.appi.keio.ac.jp/

MEULE / £ T 0 / B

Materials Chemistry / Biomimetic Processing / Self-organization

SH RH
5%

Professor

A{EER

Department of Applied Chemistry
Heeiik e LA I AT WICF VRN D, BEICANZ 20 v
SREERPEL - < 7R T A TKE - TIRALR RO - ALE R Lo A
W — - BREL - ARRICEE B L 7R R 2L IR - W ISR WAL &
PECALERNCER T 2 TR L. 7/ 5 < 7 0 AT — )V TGS X O
BEDS D=2 WIZTHA v &z, 21 AR oflEZ HIgL T E 7,
This laboratory focuses on creating new functional materials having hierarchical
architecture for public welfare using biomimetic processing at near ambient atmosphere.
The biomimetic approach, including self-organization for material processing, is required
for developing earth-conscious concepts in the 21st century and creating totally designed
architecture in all length scales. Also studied are new types of magnesium secondary
batteries, catalysts, sensors, and biomaterials using soft chemical approaches.

IMAI, Hiroaki
THEL
Ph.D.

hiroaki@applc.keio.ac.jp http://www.applc.keio.ac.jp/~hiroaki/

HERATHR/ BIRME / 7/ V— Mf

Conjugated Polymers / Layered Materials / Nanosheet Materials

& (a3 OAKI, Yuya
B% E% (I=)

Professor

A{EFER

Department of Applied Chemistry
JEIRWE R T/ ¥ — M & 2 RothEL RS TR Z s, Feik
7 2 RITHEE R D ORFBIN R 00T - MPREGT 24TV, E - il - 2 oY
B~ Z B L E 9. T2 MR ERT— 5127 — 7 Fle
BT EEMBROEREBME LTI TVAAL VT 43T 14 7 A% B
L. SRR B OMEL HIFL T3,
Our group focus on synthesis and structure control of 2D organic and
inorganic polymer materials with characteristic structures, such as layered
and nanosheet materials. These functional polymer materials are applied to
energy- and environment-related applications. Small-data materials
informatics combined with data scientific method and chemical perspective
is studied to realize efficient exploration of advanced functional materials.

oakiyuya@applc.keio.ac.jp http://www.applc.keio.ac.jp/~ oakiyuya/jp.html

- F/EKE /BT RV N/ A—KVEFRY b

Nanophosphors / Quantum Dots / Carbon Quantum Dots

= R =

ISOBE, Tetsuhiko

iz Bt (TF)
Professor Ph.D.
ISF{EZ#

Department of Applied Chemistry

B bOMRETIE, == 7 ZRBHEREZIEH LT/ S0tk 2
B L CWEY, &2 T4 ATV AL ORI b WHEIZT 5 B%E
RO TAHA bF By b KBRS 2 4810 L7z b4 bk
CPHEELWT 25T Fy b ARG - BB B 5 2 a0t h — K
VETRFY M EEMELTHWET,
We prepare nanometer-sized luminescent materials through unique liquid-
phase synthesis methods. We focus on highly stable perovskite quantum
dots for application to wide color gamut displays, quantum dots with a
function of spectral conversion of near ultraviolet to visible for application
to solar cells, multi-color emitting carbon quantum dots with low toxicity
and environmental friendly, and so on.

isobe@applc.keio.ac.jp http://www.applc.keio.ac.jp/~isobe/

TERRENMR/ S HF - BR/ JAVEY REE |

Photo-functional Materials / Nano Materials / Diamond Electrodes

SRE FHH  EINAGA, Yasuaki
Big Bt (I%)
Professor Ph.D.

gk

Department of Chemistry

IRFICFHSNE Z L BMFSNAH L IR B OAIR, B %17 -
TWET, BlzIE, BB 2R3  MRHOUEGEZ b 728720
MEORIE, &2 \vid, BGE GREEHIKLE, CO2 #Itick 2H
HAWESK R E) REFISH CERWE - oY 7v s 4 2507 &)
\ET HHME 54V EY FEM] ORTEET) L& bIT, S oIkt
RITIERCTE LM ORED HIEL T E T,

We focus on designing new types of photo-functional materials including
reversible phototunable magnetic materials, e.g. application of a new concept of
composite materials comprising magnet and photoresponsive organic molecules.
Furthermore, we are developing on boron-doped diamond (BDD) materials as
functional electrodes for improving environment and biomedical application.

einaga@chem.keio.ac.jp http://www.chem.keio.ac.jp/~einaga-lab/

IV NOZOR/ F /82

Magneto-electronics / Nanoscience

MBiE EE KAWU, Hideo

E263d #+ (IT%)
Professor Ph.D.
MEERLIER

Department of Applied Physics and Physico-Informatics

k. FFEME. R 51T, R ST bR T LR YTV TS
DI U728 LW BRI 2B a2 B L. SIS X D, EEERE A
Lo, BEERA - ST AEY. 7LF T TIVEBR TN AR EDH
P s o= 20fIhE BHIEL 9,

This laboratory focuses on exploring a new interdisciplinary field, which
covers magnetics, dielectric properties, nanoscience, optics, molecular
chemistry and flexible engineering. This study emerges innovative
electronics, such as highly sensitive magnetic sensors, high-density
magnetic/molecular memories, and flexible magneto-optical devices.

kaiju@appi.keio.ac.jp https://www.kaiju.appi.keio.ac.jp/
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Electrochemistry / lonic liquid / Battery / Electroplating

HFLIL i KATAYAMA, Yasushi
B Bt (IT%)

Professor Dr. Eng.

A{EER

Department of Applied Chemistry

FHiA 4 R (BRE) PIcB ABELAALY R T —~ & L2gER 1T -
TWET, TNHDORIIBIT B ELULF L E T AV F— Iy - 24 (B
) P<xTFUTVTFHAL Y (Do&, AHY) AT AZEZHELT
Wi g,

This laboratory investigates electrochemistry in room temperature ionic
liquid (molten salt) systems, with the primary purpose being to apply
electrochemical reactions in systems used in energy storage/conversion
(battery) and material design (plating and synthesis) .

katayama@applc.keio.ac.jp https://echem.applc.keio.ac.jp/

BEEEHE /B E5S 57/ JLFIOS Y IHE

. Inorganic Structural Science / Functional Ceramics / Multi-Chromic Materials

BE 2

FUJIHARA, Shinobu

Bi% Bt (I%)
Professor Ph.D.
ISR

Department of Applied Chemistry

SIRFALY R KEALY 7 & O IFRER L, 2 ORESHES L LFS &

MEICE ) S TS0t rRLEST, 370 - 370k - 435 .
WRIMEERIH AT 2 LTINS OWRAMEMLL, FET /31 A, GEE
NTFNA A 2y =T N ZAFENEHTHI L2 HIEL T TS, 72,
B B TIGTERERE - B ERRRE 2 A T A MRRETEA R - B N T
v MR 2G5 L DI, RO/ T o AFMZ L T T,
This laboratory focuses on nanostructured metal oxide, hydroxide, and
inorganic-organic hybrid materials prepared using chemical solution methods so
as to develop functional ceramics and smart materials with various electronic,
optical and photonic functions. Also studied are their practical applications to
phosphors, luminescence sensors, and electrodes of photovoltaic devices.

shinobu@applc.keio.ac.jp http://www.applc.keio.ac.jp/~shinobu/

B2/ TRIE—ER - BE /AR

Electrochemistry / Energy conversion & storage / lonic liquids

F= (% SERIZAWA, Nobuyuki

ERIE B+ (I%)
Associate Professor Ph.D.
ISR Z#

Department of Applied Chemistry

AT ANF — ORI - I (FEILSCEMR 72w R) oFEH A
HIFL T, A 4 YRR BRUE: 2 pul & L2IEKRBMRIEGRICBIT 28
SALEPOREWIZER R L LTV E T, JRICEME B E OFMIZEH L
TYF 7 L ZREMREN (Do &) O “Zo¥” Lz LT3,
Our laboratory focuses on electrochemistry mainly in non-aqueous
electrolyte (ionic liquid and molten salt) systems to develop the energy
conversion and storage processes (battery and electrolysis) with high
efficiency. Our interest is especially concentrated on in-situ analysis of
electrode reactions at the interface between the electrodes and electrolytes
for rechargeable lithium batteries and electrodeposition.

serizawa@applc.keio.ac.jp https://echem.applc.keio.ac.jp/
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. (Bio)Chemical Sensors / Chemical Sensing Devices / Functional Dyes 4

FyFUZ, =TIl CITTERIO, Daniel

B Dr.sc.nat.
Professor Dr.sc.nat.
ISAR{EZ

Department of Applied Chemistry

a2 MM TN ZTHEE L B BB i N A5 OILH
ZHIB L7 F - LS v =D ER T > T\ Do T OEIRIFEA T
Tk 2o MR 2 BRREIL L. — e — W — 2SRRI C & 250407 734
A& MR MRS 2, A, EWIOLIEE. AR - EREAH R
% EOF BRI BIE D IT VW E 9

My current research is devoted to the development of (bio) chemical sensors with focus
on low-cost devices for medical, environmental, food and biological applications. By
functionalizing various substrate materials with the help of modern printing techniques, we
fabricate highly reproducible sensing devices applicable by ordinary users. Additionally, we
work on the design and synthesis of functional materials, such as functional organic dyes,
substrates for bioluminescence-based assays and organic/inorganic hybrid materials.

citterio@applc.keio.ac.jp http://www.applc.keio.ac.jp/" citterio/index.html

F/74 M5 | EFERUE/ MROVAINT# F=FA T

, Nanophotonics / Quantum information processing / Topological photonics 4

XH |k
B

Associate Professor

MEERTEH

Department of Applied Physics and Physico-Informatics
R 72 i % W CORR BAEICHR D . mTIEHLEE. Beyond 5G % IoT &
Vo ZZRHICET 20675 Z0RIRAE HIF L TV E 3, WRE - &5k - A
BOBERBMEGE F—BRA Mz EHFRNA TV v FERFEM O
FFRZMEDTVET, OO ZHH L, HHABEEZBIITESHL
W7t b= AW EERLE T,
Nanophotonics, which studies the manipulation of light with nanostructures, is vital for
realizing key devices in broad applications including quantum information processing, Beyond
5G and IoT. Our laboratory envisions that, for their realizations, flexible fusion among physics,
functions and materials is indispensable, thus embarking on developing novel hybrid
integration technology. The innovative approach will open the way for new photonics
research, which is free from the restrictions imposed by conventional nanofabrication.

OTA, Yasutomo
Et (IT=)
Ph.D.

ota@appi.keio.ac.jp https://www.otalab.appi.keio.ac.jp/

BAT / BRI / HREH

Polymer / Refractive-index / Ray Tracing

—Hi SKRE§  NIHE| Eisuke
A Tt
Associate Professor Ph.D.
MEBRIZER

Department of Applied Physics and Physico-informatics

AFEZE Tl BIERADEFH#F2. B BOFER L BIEL T
Fo TTRY T —MERMmBEM R S 7 2 H MR AR LEHIE L £ 9
B TRED NG R TE D W TH 7 2ot E 7okt 1Y I 21—
Va v, MERETToThET,

This laboratory focuses on developing new refractive-index distribution-
type optical elements and optoelectronic devices. Research includes
evaluation of physical properties of optical materials consisting of polymer/
organic materials, and design of a new light control element, characteristic
simulation, and production based on obtained results.

eisuke@appi.keio.ac.jp http://www.appi.keio.ac.jp/nihei/
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Chemical Sensors / Functional Materials / Diagnostic Technologies

¥ SE#  HIRUTA, Yuki
EHER &t (ITF)
Associate Professor Ph.D.
IBAEZER

Department of Applied Chemistry

B, NS &, BESEHA0OIHE B L0 rHEM oM HigE LT
WI7ExRAT> T E T H LR A Fio 725 - MR OG- Az
1oy ENH AW U —, BEEA 7 ) —= 0 7, RSB EA
DORFEEALE, B, 3L vo MR E B2 TV ES,

We focus on the development of analytical technology aiming at medical,
biological and environment applications. We design and synthesize new
functional organic and inorganic materials, and apply them to the
development of chemical sensors, environmental screening and medical
diagnostic technologies beyond chemistry, medical science, and
pharmaceutical science.

hiruta@applc.keio.ac.jp http://www.applc.keio.ac.jp/ "~ citterio/index.html|

WEEMET /8 / BF Ry b/ 8RR

Functional Nanomaterial / Quantum Dot / Phosphor

i et ISO, Yoshiki
SR Bt (T%)
Senior Assistant Professor Ph.D.

AL ZER

Department of Applied Chemistry

F A AOMEEEOCRIE, B EIE BERCWAE BETIRE LD
BEGT LI L0, EHETH~NORHPUIFCE F T, 7t
AL E BT /M OAERRE T YR Yy MEOERZBET L. At
LED. A7 4 ATV A, K&l L OB T 77354 ZZFIHREZ
WA RO BIZEIZI) A E 5,

We mainly focus on development and application of nanometer-sized inorganic
phosphors, which have attracted much attention in various fields due to their high
transparency, excellent stability, and quantum effects. Our research includes synthesis
of fluorescent nanomaterials and fabrication of fluorescent composite films through
wet processes, aiming application to wavelength converters for opt-electronic devices
such as white LEDs, wide color gamut displays, and photovoltaic modules.

iso@applc.keio.ac.jp http://www.applc.keio.ac.jp/~isobe/

CEBESIEE /94 VEY KB/ BTV

Organic Electrochemistry / Diamond Electrode / Inorganic Nanosheet J

A 5258  YAMAMOTO, Takashi
EHIR Bt (EF)

Associate Professor Doctor of Science

{EZ %}

Department of Chemistry

BLRALF L HRERE M AGDOE: [HREREGE] (B3 20582
MMATVET, FRZ, FAVEY FEBEGHTILICL-T, ko
BEHCTIIEISZWH LWHINEZER TSI L2 HIELTWE T, £/,
AR R SRR 2 & OREE R RIS ) 2 — P OB YR BRIET S
WFZEIZH MY ATV E T,
My research project focuses on electro-organic synthesis, organic synthesis
combined with electrochemistry. Especially, my research aims to realize a
novel reaction that cannot be done by using conventional electrodes. In
addition, I engage in the research to explore an electronic property of
inorganic nanosheets that exhibit semiconducting and ferromagnetic
properties.

takyama@chem.keio.ac.jp http://www.chem.keio.ac.jp/~einaga-lab/index.html

BEMIEE / EFESIv IR/ FER

Inorganic Materials Chemistry / Electroceramics / Dielectric Materials 4

HAGIWARA, Manabu

ST it (T%)
Senior Assistant Professor Ph.D.
ISR #

Department of Applied Chemistry

T 3 v 7 ADURT PRI R E R A EIC L o TRE AL F
To bl LbRFERERELUDEE L Voo T I v 7 AOBSMN Y
PICER L, ShooPthl T 3 v 2 200 L OREO % E L
T KEEHERE & IR E DS L DITTHA VSN LWET T At
FIv IMBORMEEHIELE T,

Properties of ceramic materials highly depend on their crystal structure
and microstructure. Our group aims to develop novel ceramic materials
with superior electrical properties through understanding of the structure-
property relationships. Topics of our research also include development of
a fabrication process of ceramic materials with controlled microstructures.

hagiwara@applc.keio.ac.jp
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