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Kishio Laboratory

EE = KISHIO, Kohiji

1974 RERAFTFBIEFFZEE
B.S. The Univ. of Tokyo

1981 /—AYI R KZERZR
EHREMHBZIFET, Ph.D.

1988 WA T FEBHA

Lecturer The Univ. of Tokyo
1990 REAFTFEBIHUIR

Assc. Prof. The Univ. of Tokyo
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HRTEM image of a new superconductor(Tc=41K)
(Fe2As2)(Cas(Sc,Ti)4011) we have discovered in 2010
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Dept. Mater. Sci. Eng., Northwestern Univ., Ph.D.

1994 REAPALZHRAN & EBEUR (B E. HE)

Visiting Assc. Prof., Chemical Research Inst., Kyoto Univ.

1996 REAFAFR TERMERHBUIR

Professor. The Univ. of Tokyo

2003 RRAFEBL 2K
Director, Cryogenic Research Center, The Univ. of Tokyo

Superconductivity engineering is one of the most
important key technologies for the efficient use of energy
and for the information science of the 21st century.

To realize the practical use of high-temperature
superconductors, we are developing novel materials and
new conductors based on precision materials chemistry.

- Chemical designing of novel high temperature superconductors

- Growth of high-guality large single crystals of complex cation and
anion compounds

- Development of new functional materials based on layered structures
for thermoelectric, optical and magnetic, etc. applications.

-Enhancement of critical current density and critical field in novel
superconductors by precise chemical designing

- Development of novel light weight ubiguitous bulk superconducting
magnets
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(La,Sr):Cu0y YBa,Cu,Oy Bi;Sr:.CaCu;Op., MgB; (FeuAs;)(Cas(Sc,TiOw)
(19886) (1987) (1988) (2001) (2010)
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Birth and evolution of high temperature superconductors
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(Bi,Pb)2Sr,CaCugOy.
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DSEM{&
High- T¢ Superconductor,
(Bi,Pb),Sr,CaCu,0y.
a)Crystal boule grown by FZ furnace,
b)Lamella structure observed by STM
¢)SEM image of cross section of melt-
o cam solidified tape on Ag substrate.
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Kitamori Laboratory
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Takehiko

1980 RRAFHEANPERBATIESE
B.S. The Univ. of Tokyo
B &ERR TR IVX — IR PR
Energy Research Lab, Hitachi Ltd.

1989 I ¥+t RERAFEIFE
Dr. Eng. The Univ. of Tokyo

RRAZBF
Res. Assc. The Univ. of Tokyo

1990 RRAFHAED
Lecturer The Univ. of Tokyo
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The concept and application of extended-nano space engineering

1991 RRAFBHIHUIR
Assc. Prof. The Univ. of Tokyo

1998 RRAZFHIR
Prof. The Univ. of Tokyo

Design, creation and transformation of desired molecules under
complete control is a possible way to solve our environmental
problems, and to harmonize, survive and endure with nature and
the global environment. We have developed integrated chemistry
microunit operations for glass lab-on-a-chips, similar to the
components of a semiconductor device, and our state-of-the-art
analytical technologies are currently approaching the realization of
single molecule detection and control. We wish to understand and
control the micro-cosmaos of molecules by using micro- and
meso-scopic experimental space (extended nano-space).

1. Single molecule spectrochemistry: The major goal is to develop an
ultrasensitivity laser microscope measuring single molecule dynamics
and interface phenomena in liquid micro-space.

2. Fabrication of micro/nano space and extended-nano space chemistry:
Advanced micro/nano fabrication technigues enable construction of
nano to micrometer sized space to integrate unit operations of
chemical experiments such as reaction, separation, and extraction into
a glass microchip. In particular, the 10 — 100 nm scale, extended
nanospace, is appropriate to examine properties of liquid-phase
molecular clusters and cells. We are trying to realize single molecule
reactions and analysis, and the detection of cell signaling molecules.

3. Creation of analytical devices: By combining ultra-sensitive detection
technigues and advanced chemical operations (chemical reaction,
biochemical reaction, and cell culture technology) in integrated micro-
and nano-space, novel analytical devices are being developed. These
devices are applied for environmental analytical sciences, medical
diagnostis, food analysis and so on. Through these practical
applications, our fundamental research results can benefit society and
the well-being of humanity.

WL XFEMER TR R PD
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The integrated chemistry lab
measuring immuno reaction for
cancer diagnosis by the thermal
lens microscope.
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Mizuno Laboratory
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KEF #EmFE MIZUNO, Noritaka

1980 REAZTZEEMILFERIZESE
B.S. The Univ. of Tokyo

1985 T#{#+ REAFAZRELET
Dr. Eng. The Univ. of Tokyo

RRRFHF
Res. Assc. The Univ. of Tokyo
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1990 dtiBEAFMBI LRt 2—BhEER
Assc. Prof. Catalysis Research Center, Hokkaido Univ.

1996 REAFAFZRTZRARRBIZUR
Assc. Prof. The Univ. of Tokyo

2001 RRAFRFERTFERMEREIR
Prof. The Univ. of Tokyo

Assc. Prof. Institute of Industrial Science, The Univ. of Tokyo
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The concept of our research

The development of catalysts and catalytic systems are indispensable to
solve the problems in environment, resources, and energy.

The design of the catalysts at the molecular level and the clarification of
the reaction mechanism are the key. We investigate the design,
synthesis, and analysis of the metal oxide clusters as inorganic molecular
catalysts based on inorganic synthetic chemistry, physical chemistry, and
organic chemistry. These studies lead to the development of new
environmentally benign chemical processes and to the vast frontiers of the
fundamental catalytic science and technology.

1. Design of novel inorganic catalysts
- Design and synthesis of high performance catalysts based on the metal oxide
clusters
- Synthesis of novel multi-functional nano-structural porous materials
- Development of novel supported catalysts with highly controlled active sites
2. Catalysts design to solve the problems in environment, resources, and energy
- Development of high performance oxidation systems with O, and H,0,
- Development of environmentally-friendly hydrocarbon transformations with
bio-inspired catalysts
- Development of novel reactions based on the redox and acid-base properties
of metal oxide clusters
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Mizuno laboratory
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Fujita Laboratory

BEHE 3 FUJITA, Makoto

1980 FEAFIFIEMILFZTIFEE
B. S. Chiba Univ.

(B) ARR h RAL 2R PR

Sagami Chemical Research Center
1987 I#fE+t RRIFARFIFH

Dr. Eng. Tokyo Institute of Technology

1988 FEKRFIFRENF
Res. Assc. Chiba Univ.
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FOFULKHICEBLC. D FORENFEGHZEFEN
[CHEETDMAEICHOBATNET,

1982 FEAFAEBRTFMATHELRIZEET
Graduate School of Eng. Chiba University, MS

1994 FERFIFIBHIHBUR
Assc. Prof. Chiba Univ.

1997 HFRIFRRFRBIEUR
Assc. Prof. Institute for Molecular Science

1999 EHEAZKFRTHMAREIR
Prof. Nagoya Univ.

2002 RRAFAFRTARMERER
Prof. The Univ. of Tokyo

Weak interactions induce the spontaneous organization of
various biological structures. We are translating such an
elegant nature’s mechanism into design principle for
artificial molecular assemblies by showing the
self-assembly of well-designed molecules into functional
molecular systems.
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W72k 2 PSEEEETIHIRFREFORERIEE
The crystal structure of a spherical hollow complex self-assembled
from 72 components.

1. Self-assembling molecular systems utilizing transition metals:
Discrete coordination frameworks are self-assembled from metal
ions and well-designed organic compounds. See figures.

2. Nano-space chemistry: Chemically and physically new phenomena
are developed within the nano-sized cavity of the self-assembled
hollow compounds.

3. Coordination network: Non-covalent polymers with unique
properties have been developed through malecular self-assembly.

WA FORPTVIRG ERBRY FIHTF IV ERT S (ERIEE)
Molecular rings slide into an interlocked molecule
“catenane” (crystal structure).
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Hashimoto Laboratory

BA #{Z HASHIMOTO, Kazuhito

1978 RRAFEFAIMILFRIZEE
B.S. The Univ. of Tokyo

1980 HPELT RRAFAFRELRE
MS, The Univ. of Tokyo
AFRERRAREE
Technical Associate of Institute
for Molecular Science (IMS)

1984 HFHFMRFENF
Res. Assc. of IMS

1985 EZEEL (RRAF)
Dr.Sc. The Univ. of Tokyo
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RRAFHELD
Lecturer The Univ. of Tokyo

RREKFBIHIR
Assc. Prof. The Univ. of Tokyo

RRAFHIR
Prof. The Univ. of Tokyo

RRAY TnHFRMME 2R
Director, RCAST, The Univ. of Tokyo

We try to design and produce new photo-functional materials
and systems aiming for sustainable energy conversion and
environmental preservation, based on physical chemistry,
photochemistry, electrochemistry, polymer chemistry and
molecular biology.

1.Electrocatalysts
“Electrocatalysts for secondary butteries and fuel cells”
“Electrocatalysts for artificial photosynthesis”
2.Inorganic Molecular Assembly for Artificial Photosynthesis
“Bioinspired Water Oxidation Catalysts”
3.Electro-microbial Energy Conversion
“Microbial Fuel Cells”
“Electrochemical regulation of microbial metabolism”
4.Nanostructured Organic Solar Cells
“Structure Control in Semiconducting Polymer Films by
Self-organization”
“Novel Semiconducting Polymers for Solar Cell Applications”
5.New Functional Materials based on TiO, Photocatalysis
“Efficient Visible Light-sensitive TiOz-based Photocatalysts”

MR RS 5B : -
i BHEERAEERRBONFA
Carbon-based novel electrocatalysts PO AOBLE
Molecular Heterointerface in
Organic Solar Cell

BERSFEBERERVEZATRER
Inorganic Molecular Assembly for
Artificial Photosynthesis

MR LA MEERLF 2
Hybrid Cu,0/TiO, Nanocomposites

WNGF)T /EBERERIFIY—
TS 2T I
Soil Bacteria/Semiconductor

Hybrid Materials
W sz~ oxve—y
BEINZERE HENSEEDOHRICESHIEVLB RS FER
ZEROCMRARZITOBHFERDBRTHDGRUTBATIIEL
FERTRIIDESNDFHHETHDDET v AMEEFZED
BEH. AEMZEAUTNSZRTARREMRRRENE SO TS
DET BIFRACL—HEICEZ  RBZEHRDVELLD,
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Noji Laboratory

O FhWHHA=E

i €47 NOJI, Hiroyuki
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Professor, Osaka University
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Professor, University of Tokyo
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Single-molecule manipulation of F1-ATPase  Lipid bilayer chamber array (left) and
rotary motor protein to elucidate the single analysis of transporting activity
chemomechanical coupling mechanism. of a membrane protein
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Ultra-sensitive detection of the
biomarkers down to the
single-molecule level.
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Reconstitution of self-replicating
molecular systems with the aim of the
creation of artificial cells.

Associate Professor, University of Tokyo
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Biomolecular nanomachines like motor proteins can convert
chemical energy into mechanical work with remarkably high
efficiency. To elucidate operation mechanism of such
sophisticated nanomachines, we are developing novel
single-molecule techniques based on optical microscopy and
microdevices. Besides the basic science works, we also apply
our original technology to the development of highly sensitive
diagnostic assay such as single-molecule ELISA. The latest
project we launched recently is to reconstitute a self-replicating
system with the aim of the creation of artificial cells.

—

. Single-molecule biophysics on biological molecular motors (—A)
We aim to elucidate the chemomechanical coupling
mechanism of biomolecular motor proteins such as FoF 1
ATP synthase and cellulase by the use of state-of-the-art
single-molecule technology.
2.Single-molecule study on membrane proteins (—B)

We develop novel single-molecule technigues for membrane
proteins to elucidate the operation mechanism of ion
pumps and transporters, working in the cell membrane
3.Microdevices for ultrasensitive measurement of biological
molecules and reactions(—C)
By combining microdevides and single-molecule technigues,
we are developing ultra-sensitive diagnostic assays to
detect biomarkers, viruses and pathogenic bacteria at the
single-molecule, single-particle or single-cell level.

4. Development of the reconstitution method to create
self-replicating molecular systems with the membrane
chamber array systems.(—D)

The aim of this project is the creation of an artificial cell

that has artificial genomic DNA.
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Miyayama Laboratory
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B.S. The Univ. of Tokyo
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Res. Assc. The Univ. of Tokyo
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Ph.D, Lecturer, The Univ. of Tokyo
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Assc. Prof. The Univ. of Tokyo

2001 REAFHER
Prof. The Univ. of Tokyo
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Exfoliation / reassembly of nanosheets, and AFM image

Conversion and efficient use of energy and information will
increase their importance as key technaologies in our
future society. Chemistry contributes to the progress of
those key technologies through elucidation of functions
and structures in materials. We are trying to design and
create novel functions and to develop chemical
processing routes on materials for energy storage
devices and ferroelectric devices, aiming the innovation
of the key technologies.

. Control of structures & properties in materials for protonic
electrochemical capacitors with large capacity and high-rate
charge/discharge performance.

2. Materials design of electrodes for multi-valent ion secondary

batteries and elucidation of working mechanisms.

3. Defect engineering for improved properties of Lead-free

ferroelectrics and piezoelectrics.

4. Materials design through nano-scale evaluation of ferroelectric

domain structure and polarization properties.

5. Formation and microstructural control of thin films and composites

from liguid phases by nanosheet process.
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Piezoresponse-force
microscope for
structural evaluations
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Ph. D The Univ. of Tokyo
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Res. Assc. The Univ. of Tokyo
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Lecturer The Univ. of Tokyo
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Assc. Prof. The Univ. of Tokyo

1999 RRAZHIR
Prof. The Univ. of Tokyo
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Prototype instrument for three-
dimensional analysis of small
objects by electron and ion dual
focused beams.

In order to establish novel and practical methods for analysis
of composition and structure in micro- to nano-scale
materials, following research items are in progress.

1. A focused ion beam with diameter less than 100 nm is
utilized to (1) expose an aimed part in a microstructured
device, and (2) analyze the composition of the part by the
secondary ion mass spectrometry. This technigue is applied
to the analysis of, for example, failure of microelectronic
devices, inclusion particles in steel, environmental
suspended particles and elemental distribution in frozen
biocells.

2. Field evaporation phenomena can be utilized to determine
the species and structure of atoms in very thin tips of
material (atomprobe). A novel laser-assisted atomprobe
instrument is being developed for visualization of
three-dimensional atomic arrangements in complex
materials.

3. Photoelectrons excited by X-ray irradiation behave as wave
in crystals, yielding electron diffraction patterns made of
electrons emitted from atoms of specified elements. X-ray
photoelectron diffraction is applied to the analysis of atomic
structure of surface and near-surface region.
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Kawai+Takagi Laboratory

& B4 KAWAI Maki

1975 RRAFEAELERIZE
B.S. The Univ. of Tokyo

Dr. Sc. The Univ. of Tokyo
1980~1985

1985 B{LFHMEFATE
Researcher at RIKEN

1991 HB{LEREFREEMEE
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Single molecule chemistry : A trans-2-butene molecule is converted to
a butadiene molecule through the dehydrogenation induced by
inelastically tunneled electrons from the STM tip.

1980 RRAFAFHBFLRMARHELRIZET

1988 RRLEKRFREHIE (FHHZIFIEY)
TDK Professor, Tokyo Institute of Technology

2004 RRAFAZBTHBRAIRBIAREREUR (F18)
Prof. Graduate School of Frontier Sciences, The Univ. of Tokyo.

ELMREEEE CRLF %A, ABR T3ERPR (XBF) . KBRAH X (%))
Post doctoral fellow at RIKEN, MITI, Osaka Gas Co. Ltd.

Chief Scientist, Director of Surface Chemistry Lab. RIKEN

Surface is the place where the symmetry of the bulk breaks.
Due to this low dimensionality, unigue properties of the
materials appear. The principal subject of our laboratory is
to understand and utilize these unique characters of
surface and the particles at surfaces.

- Single molecule chemistry with low-temperature STM
- Physical properties of low dimensional nanostructures
- Surface chemistry of soft materials

- Conductivity of molecule systems
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Low-temperature scanning tunneling microscope (STM).

Molecules adsorbed on solid surfaces are imaged with

atomic resolution and also the electronic and/or vibrational state of
individual molecules can be obtained.
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B.S., The Univ. of Tokyo
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Dr. Eng., The Univ. of Tokyo
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Nano-porous polymeric material fabricated by block copolymer template.

Researcher, Research Institute for Polymers and Textiles

1991 RRAFTFEBHET
Lecturer, The Univ. of Tokyo
: 1994 REAZF T FEEIHUR
4 Assc. Prof., The Univ. of Tokyo
} 2003 REAFAFRH AL AR I AR REER
‘ Prof., The Univ. of Tokyo

Soft matter comprises a variety of large molecular
substances such as polymers, liquid crystals, molecular
membranes, biopolymers, colloids and granular matters.
They commonly form various higher order or supramolecular
structures sensitive to external conditions
self-assemblingly in mesoscopic scale. We aim to realize
ecologically compatible and highly functional materials by
controlling the structure and properties of soft matters in
time and space.

1. Slide-ring materials with freely movable cross-links

2. Supramolecular assemblies consisting of linear polymers and ring
molecules

3. Spontaneous Segregation of Hydrophilic Block Copolymers

4. Nanocellular Structures (Nanofoams)
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Slide-ring Materials with freely movable cross-links. Various new
properties and functions of polymeric materials are realized by the new
concept.
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Takeya Laboratory
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B.S. The Univ. of Tokyo
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2001 18+(2%) (RRAF)
Dr.Sc. The Univ. of Tokyo

2001~2002

Visiting Researcher, ETH, Zurich

2005~2006
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Visiting Researcher, RIKEN
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Solution-processed printed organic
single crystals
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Synthetic chemistry

Graduate School of Sci. The Univ. of Tokyo, MS
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2005~2006
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Visiting Assoc. Prof., Tohoku Univ.

2006 APRAFEAMERMCFELUELUR
Assoc. Prof. Osaka Univ.

Central Research Institute of Electric Power Industry 2007~2011

BRI REE S S S Y TR B ()
PRESTO Scientist

2010 ARPRAFEXEFFMERREIR
Prof. Osaka Univ.

2013 REAFHIR
Prof. Univ. of Tokyo

In the development of next-generation electronic devices, it
is needed to consider their compatibility to the environment
and demands for their diverse functions because of the
rapid structural change in human society. Recently, organic
semiconductor devices are attracting much attention as a
practical candidate to meet such requirements because of
their simple and low-caost production processes, low
environmental burden, as well as for their unigue function of
flexibility. The scope of our research group ranges from
basic scientific studies on materials chemistry and charge
transport physics in organic semiconductor interfaces to
the device functionalization and engineering of organic
semiconductors.

1. Development of high-performance organic devices and their matrix arrays
- Development of best-performing printable organic transistors
- Development of three dimensional organic transistors
- Development of Active matrices and high-speed circuitries
2. Fundamental charge transport physics in high-mobility organic
semiconductors and interfacial r-electron systems
- Studies on fundamental charge transport using organic single crystals
- Fundamental mechanism of charge carrier transport in organic semiconductors
- Novel charge conduction layers at the interface of organic semiconductors
3. Synthetic chemistry to develop high-performance organic semiconductors
- Our group is characterized by the quick and efficient collaboration among
material development and studies of device physics. Small-molecular and
polymer semiconductors with the warld's highest-performance functionality
are being praduced by the combination of innovative development of reaction
schemes and elucidation of microscopic demand from the device physics.
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Physics to understand fundamental Innovations for future industry

processes of charge transport
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Fujioka Laboratory

BERE ¥ FUJIOKA, Hiroshi

1984 RRAFTHFEBITELFREE
B.S. The Univ. of Tokyo

1984 EL@thXSt At

Fujitsu Limited

Ph.D. Univ. of California, Berkeley

Res. Assc., Univ. of California, Berkeley

1996 RRAFAZERTIZRMERBF
Res. Assc., The Univ. of Tokyo

1998 RRAFAFB THRMETHE

Lecturer, The Univ. of Tokyo
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Characterization tools which detect luminescence,
electron diffraction, and current induced by
electron beam irradiation.

1995 AUTANZTRKEN-TL—RIELFRIEET

1995 AUTANZTREN-IL-KRE[ITFERAREE

1999 RRAFAFB TERMAFBIHIR
Assoc. Prof., The Univ. of Tokyo

2004 RREAFEERMATRIIEIE

Prof., Institute of Industrial Science, The Univ. of Tokyo

Since conventional electronic devices have been fabricated
on fragile semiconductor wafers, they have to be put in
robust heavy packages. We are developing technigues to
integrate semiconductor single-crystalline thin films with
light and flexible materials such as polymer films or metal
foils using a growth method named "universal
heteroepitaxy". We believe that our techniques will help this
century to evolve into ubiguitous computing society.

Current research topics are as follows:

1. Development of the universal heteroepitaxial growth technigue

2. Development of polymer/ metal based electronics

3. Development of high efficiency nitride solar cells

4. Development of high efficiency LEDs/LDs using next generation GaN

NEBEEER EOATOIEZX vILVERERIRTS
AZN—HILEREE
Universal epitaxial chambers which make it possible to
grow semiconductor films on various substrates with
large lattice mismatches.
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ILfE B TATSUMA, Tetsu

1988 RRAF I FETHEILFRZEE
B.Sc., Univ. of Tokyo

1992 HRETIRFIFHMENF
Res. Assc., Tokyo Univ. of Agriculture and Technology

1993 184 (I%) ERKP
Ph.D., Univ. of Tokyo

1998 RREAFAFIETERIATFEL
Lecturer, School of Eng., Univ. of Tokyo

2000 REAZPAZFRTHARMERBIZIR
Assc. Prof., School of Eng., Univ. of Tokyo

2001 RRKZPEERMA TP BI 2R

Assc. Prof., Institute of Industrial Science, Univ. of Tokyo

2007 RRKZPEERAMIRTTPELIR
Assc. Prof., Institute of Industrial Science, Univ. of Tokyo

2008 R AP ERAMI TR HIR
Professor, Institute of Industrial Science, Univ. of Tokyo
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Our research interests include development of photonic,
photovoltaic, and photocatalytic devices and materials
based on metal and semiconductor nanoparticles.

. Plasmonic photovoltaics and photocatalysis.

. Plasmonic biosensing and chemical sensing.

. Storage of data and images.

. Light management based on plasmon resonance.
. Nanofabrication and nanophotonics.

. Photocatalysis combined with energy storage.
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Metal nanoparticles. (b) Plasmon-induced charge separation.
Scattering-light management.
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Aiablanopadicle TiO2-Ag multicolor
. . photochromic material
Visible Light T UV Light
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B.S. Tohoku Univ.

Dr.Sc. Tohoku Univ.
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Res. Assc. Tohoku Univ.
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1. FRAER- )\ DUy R EIORE R
2. AN EIBEDRFAE

3. HEEET YOV 7 Z VA DRIRE
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5. AR FEVEARA /BRI DORF

Unpolarized
light

Fan e

Strong Absorption

Weak Absorption

WFRLTAANSEEOBRXIN_EE(COBRRIEFINDTFORKLED
WS AP TFETH)  EGDFREXFIUT—2HATIRIREMD HVET)
Magneto-chiral dichroism of porphyrin J-aggregates. This phenomenon
describes the dependence of the absorbance of a chiral molecule on
the direction of a magnetic field to which it is exposed, and it may
help to explain the homochirality of life.

1996 &1 (%) RAL AP AL ELRIZET

Assc. Prof. Institute of Industrial Science, The Univ. of Tokyo

Assc. Prof. Institute of Industrial Science, The Univ. of Tokyo

Professor, Institute of Industrial Science, The Univ. of Tokyo

The discovery and elucidation of new electronic
structures are important not only for pioneering frontier
science but also for developing new functions. Since
metal complexes have various electronic structures,
coordination chemistry is promising for designing
electronic properties. We aim to create novel functions of
organic-inorganic hybrid compounds in terms of
coordination chemistry, photochemistry, and spin
chemistry.

1. Development of Novel Organic-Inorganic Hybrid Materials

2. Photofunctional Metal Complexes

3. Functional Phthalocyanine Complexes

4. Novel Concept for Controlling Magnetic Properties by
Photoexcitation

5. Development of Photosensitizers for Photodynamic Cancer Therapy

50 pm

Wo500 7 Z U R2cE AWV A MR HICHITBE X3 C DELIMFER
A fluorescence microscopy image of Vitamin C in cancer cells
using the phthalocyanine R2c.
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B.S., Waseda University
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Dr. Eng., Waseda University
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Res. Fellow, JSPS (Waseda University)
2001 AHKRFIFECAILFARATE
Res. Assc., Oita University
2002 RRAFKFRTHARMAERIEHEEF

Res. Assc., The University of Tokyo
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Res. Assc., The University of Tokyo

2004 FREAFLERIMEAICRBIEUR

Assc. Prof., Institute of Industrial Science, The University of Tokyo
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Assc. Prof., Institute of Industrial Science, The University of Tokyo

Our research objectives are based on the matters of
environment, resources, and energy. Here, inorganic
materials and their catalyses are focused, in order to
transform resources completely to objects benign to the
earth, so called “zero-emission”. Especially, nano-spacing
materials are utilized as the candidate, and they are
selectivated, modified, and fabricated to realize new
materials and new concepts.

1. Creation of Catalytically Active and Selective Sites

2. Design of Confined and Size-recognized Reaction Field

3. Realization of Selective Catalyses in a Confined Space

4. Innovation of Catalytic Converter System toward
Environmentally-benign Processes
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JSPS fellow for research abroad
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Fle. EREANDRIEEEMIZ [ D25 EH T TehICER
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1. AT GRCRBEICEII T ERENK ) R SO D 2R
-RIEBEEFBREBRIG
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WBIK D ERER SR S BRI ~
Mn,CaOs$& &

Mn,CaOs cluster, the
water-oxidation / Oz-evolving
site in Photosystem I

BEMn,CaOs s IREFEDK A FH
57Ok %5 | EREK D BRI
EEES TR DIV EL[ER
BRT7OMN ZEREE] ()&
[RIEESEFREERR] (F)
Proton transfer(left) and
electron transfer pathways
(right) required for water
oxidation (2H,0—0,+ 2H*
+4e7) in the Mn,Ca0s
moiety of Photosystem II.
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2005 ~IVJUEEAF  Ph.D.(Dr. rer. Nat.) S

Postdoc, The Pennsylvania State University

Postdoc, University of Southern California

2008 REAZFA FHBIEMFMTA B

Assistant Professor, The University of Tokyo

2009 FEAFEGHERFLUT/NIFRIZvL HEBHK
Assistant Professor (tenure track), Kyoto University

2009~2013
FARITREEE SSPUMRE FRE
JST PRESTO researcher

2013 EEBAZEGHERXLUTNIMRI=vb  HEEE
Lecturer, Kyoto University

2013 KRAFAFGBZMER R
Professor, Osaka University

2014 BRAFAFZHREIFZRARE Hu%
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Professor, The University of Tokyo
Artificial photosynthesis, a process that converts water or carbon
dioxide into oxygen, hydrogen, or carbohydrates via sunlight, has
mare significance in avercoming future energy problem, since the
molecular structures of key proteins in plant photosynthesis have
been solved. To realize artificial photosynthesis, we are trying to
clarify mechanisms of reactions in small (e.g., metal complexes) to
large systems (e.g., biomacromolecules) using theoretical
approaches (e.g., molecular dynamics simulations and
electrostatic calculations).
We consider that enzymatic active sites are formed by
preorganized protein dipoles. Keeping this in mind, we analyze
protein functions on the basis of the molecular structure to
present a new strategy of designing functional artificial molecules.

1. Understanding molecular mechanism of light-driven water
oxidation: photosystem Il and artificial photosynthesis
- Mechanism of long-distance electron transfer reactions
- Mechanism of proton transfer reactions in proteins
- Mechanism of light-harvesting / excitation energy transfer
reactions
2. Designing functional molecules—Smart Protein Design
- toward more active catalytic centers: elucidation of minimum
key components that contribute to enzymatic reactions in
enzymes
- toward better inhibitors, better control over enzymatic
reactions: elucidation of inhibition mechanisms on the basis
of the molecular structures

BEREOMEEMERAICHTEEE-
EREBSEREER
Substrate-protein interaction in
the catalytic center of an
enzyme: overview with HOMO
(highest occupied molecular
orbital)
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BaeFERABEMEIPCEAE
Dye-sensitized Solar Cell and IPCE Measurement
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Charge of Graduate School of Eng., The Univ. of Tokyo
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Prof. The Univ. of Tokyo
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Our major researches are construction of next-generation
high-performance organic photovoltaics using efficient
photo-energy conversion nano-structured systems.

Various nano-materials will open the door of frontier science
and bring the future photoenergy conversion technology.

—

.Dye-sensitized Solar Cells
Dye-sensitized Solar Cell; Solar Rechargable Battery;
Energy Storable
Dye-sensitized Solar Cell; Hybrid Solar Cells
2.0rganic-Inorganic Hybrid Solar Cells
Perovskite Solar Cells; Quantum Dot Solar Cells; Surface
Complex Solar Cells
3.Energy and Electron Transfer in Nano-molecular Systems
Photo-energy Transfer;
Molecular Exciton; Photo-induced Electron Transfer;

Molecular Architecture; Nano-molecular Device;
J-Aggregate; Porphyrin Array; J-Aggregate LB film;
J-Aggregate Nano-fiber

A - Z-?‘_f'f[ -

WETHENBABE T Y1 /2L [T7F NI
Design Panels of Solar Cells with Built-in Storage Battery: Annabell
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Advanced Lectures on Quantum Chemistry

BB HREES

Semiconductor Surface Chemistry
MR EEM R 2155

Photo-Functionalized Materials
WIRIEEDA L2245

Advanced Lectures on Environmental Chemical Analysis
WS R

Superconducting Materials
IRzl by e S i

Advanced Lectures on Applied Spectroscopy

W1 F D REDE

Biochemical Separation and Analysis

W1 F AR D

Instrumental Analysis for Biomolecules
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OEBETFIHEMER
Scanning Electron Microscope

OT—UTZEHRIBHARND FCRIEE
FT-IR for Microanalysis

i

W ARYR B T A4 NS RERERES
Advanced Lectures on Fundamental Engineering of Catalysis Advanced Exercises on Applied Chemistry
WS E TR EEERT R W EEARS AR L YR
Fundamentals of Optelectronic Functional Thin Films Advanced Chemistry of Functional Metal Complexes
W R RE M R W XH#RAA L
Advanced Lectures on Functional Inorganic Materials X-ray Photochemistry
L IrRER| g s WiBE - R - SRERIER
Advanced Lectures on Applied Chemistry Organic Chemistry: Structure, Reaction, and Synthesis
W b2 e AT R N1 DTFEMELER
Radioanalytical Spectroscopy in Material Science Single-Molecule Biophysics
BESIEZETINA AR
Advanced Lectures on Electrochemical Devices [ e
BZ2 - RIS p X LW Vg v
Safety and Environmental Chemistry J i " a
WS R{E4FRIRER ~~

Advanced Laboratory Work on Applied Chemistry

OxRVND—UZFE
Network Room

DT IEERITRE

Molecular structure analytical apparatus

- SIGBIERHRHISIRIEEE (NMR)

« T—UIZRFTAD HEE (FT-IR)

s J—UIEB—Y -5 HEE (FT-Raman)
- BYL—Y oYU NEE

« BFREVHIBRE (ESR)

- AR e EAERE (CD)

« HROOYNIZT+—(GC)

RIS - BEEhT=E

Crystal structure analytical apparatus

- B RREE T RN (TEM)

* FIBEEEARHEREE (FIB)

* BB ERTIETIRME (SEM)
- BIERBEEXEEEETRE (XRD)
* SPXIREHTRE (XRD)

« HEQL—T—RXF v /MR

TTRDTRE

Elemental analytical apparatus

* ICPFYENHTRIE (ICP-AES)
* ICPEEBDHHTXE (ICP-MS)
* CHNTTRDHTHRE

* BYEXIROTRE (XRF)

* RFIEADHTRE (AAS)

REDTRE

Surface analytical apparatus

 XERABFDHRE (XPS)
« EERTO—JEME (SPM)
c BFRIO—JINA00O7F 55—

(EPMA)
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Library for Our Department

27




SA{LES

Messages

IWRIEZMTEET2. BERIC. BRPREERBZBUCHRZITOOATLEALL
BDEBAFICOVTCEELET T ALZDOEDHFEFBHBEI2ADIE. YEPEY T EDM
DRHFDBRDODRITDIENTEDCD (ERZLVOIRBHZEBR LBV Z S
[CDIFBHTENTEF T, SERDEDDICIFBEADEKDBFOMREZERL., 4F
ROSHREBICEBSNE T MALZEHDOEELE SDHFDOE—RTERINT
WBDHFEDDIEDT, ECOMRECHREHDODMERBECMEICOBLIENT
TERT MFRE. BRNS VIR ZRVCHRERBOMRICEHDBATED., B

OB/OGHEDAvE— 2

Messages 2

REFMBMEEERE (NITE. A M) (F RBEXRE
B TOMIATEIAEATY " BEERRKICOEST A
T ZESEIC. RmOTEALFYWEDU T,
NAFT0/OI—BEMBDREZEXZADDEHT
EEULTVET . T2 MDD HTIIEO R

ZEZERTDIELOEZUDFERBICEFOTL
FI T ANFHEE  REX ITHEERELEND
HEDOR2(CEMI DR/ T LEFHUWNIZ, K
DHOFHZEEZD LT REFLVERERZLTNET,

REKMPY7PCA—IIRrb—r3aveEX—X(C
UleTHEA VAR TOIRILF—HigEEZTS
LEIFTOET, FHREBEDILS LI T BEFEED
Ll EICCRANDRET—HZRH LTI,
EOBNSBHREADBE N AERFIRRICBN
THHDBBBEURITOMAINUNELESNE T,
FMCEDTHHDTDIMEFEILS LIFTID TN
THAZDEVDIE. FAZTEE E VN SIELUERD G D
FEfeREBEATNE T, £BICTOVTAF7 T MfE

FERDOEDRF-IDYIDERZEIRELUTCHDFRT . REDEHNEDDIE VDN
CEDBEVTITD RALZREACHRIGIEBICPOAVNSO. BEASZRKRUTL

g ZRNETEDLRDITHELTVEXLLD,

INREFER ERMRE B 14

IWRIEZEHClE. SETRREZEF DBF LRI VIDHLDEED T, BoLMRR
BCHRZEDDCENHERT T WALZFERDEESFE-—RTEREINTNVD
HEDDT, EOMRETEPONVDHDRFEMDIARICEDHEH T ELRIET
FENBES CRBRZFBEURRZEERIDCENBERINE T HRAZEBOTCESE
AEREAPEEFTEDTA ANy Y3V ZBULTCINSDRENZSICDIF TV L
NCEFXT, IBREICHETHDTILVEYT—r3av b MREANTORERRIIZDRD
CEERERVPEBCOFBERZTOLD BEPRIVIDHL. FEEDT L
BTV avnSZARDULEDNSEHDCENERE T KERDHEECTIE. BS
DEFDHFLUADBLVEFINAIRZR/DCENTE MADBHFZLIIMDIED
TEDRDICHEDET, IMFRAE, FEPEESDEED T, ZRAA VEEDIMEIC
FOERBAPITEDHFEZHS CIEOTCVE T, ETADBINAIEFEER THREULCIE
EEEBSUTHTEWVLDIDTULDIN,

IWAEZERITE o lctBDEODTRDBEHEDE
[CKDBISNDELKBEMBERRZEZREEFTIE
ZERLEDEUELTC. AV TREEN—AEEDT
MEICHMATVNRT . MADRELED R [FRFET
IO TEIPTEFRABBEPEZLTHED BT A
DLEWVWRIKRZESFEHDHIENTEDEBNTT R
DAZAIHB . BRE ER/HOPORA.MEE-EDDL
(FEEEDOHBMAFTTRIL FEENSBIKIC
EDFTOREERCTFEUEAEEL TV,
MANDBRADREDZEDBDOFEE Ave

WATILIZR RHRSEEN RS
A ETPb miassteT)

FAFKRFEZEZELIR NECOM R CHEEY 21—
DMRBAFICEHEDOTVE T IWAIEZERTRATR
fEZDHB B OBEE LMD BF OB ZHEHFED
BT KEADANICEOTHERADE/ ZEEHET
e BAMAEICIOBATNET o LA ETEBED
TERUCEFLTUIED, FIESUWEETTPRAIC

HEICHRADIEZDNDOEHETT .

- i IRITTECA N B REHME M EREE B EIEER) FRHTIIZPUT BN IRIVF—HiaEErH
a— - : FT. T BRUNCOMRERT PRI RZDTEOFRELTHD. MREDOAY BB 5 oo, T BB v o srin,
Lt 3 N—EDEBEERDD LN TEET, BROTORAER TR, —RICEEUL AAIATERLE S it SLET
WRAEEEZEDE L&D,

IDREER MERREZMAFE

ZERAI EBEBEADSIED D FIHBEAD
W AEHRICETIMRZTOCVWE LI EL
ETRERBLU. ERADLHERTBICTEEL
KM DR ZITOCVE T DHFEELOFT T H.
IWAEZER B TR AP RN DEOE S 77
[FBEDEBICRKWVWCRIIOTVWET . FEDER
[F BFIDHZRDDEFEIC. BEIOH IS EK
EROTIRINL L WRF ZRolcinEZ8EL
TOVeREVERWVE T,

FiE IE8 (a5EeteT)

Attt mOBREE Y BN BRFFHEICTIEDNOT
TRUIC.EBRBRIMREE2LREDRID R
THEOIMEDEASEEABE IR A Z DD LT
HANTIT . LEDSZH DRI D
BB CHDILIFEELATID . FOEDDHEAT
(E2EBREVBDBEFEAEENTLLD HEE
[CRBEVZEDRRAEZLEEBVNE T RIEPEE
NDOEDEBEEERNDHEDEFIFFITEFITE
DTVERT DAL FZZENDE S AN FERERD

=
J
O B/O G ﬁ) 5 0) x W t — 1 | EENREUCELET CUE UL EROE R
/ / \ N EL<ABEBEL. BLLLE—ILERICRDD
PR I

iI A
} A BEV T —)URTERSNB T EEBHLTLET,

M 1 OABmastA  ChRHgeR ABFIVEZ AR

e S S a g e S _._*E ﬁﬁt (TAIWAN ORBIS Inc.) General Manager
= 7 & “~
BT IR (TR GFmEET) STE BABF crmieseteT)

SHETIXAR(BFE. FEK RE. TITAV
TARTUA1BE) DFRFEICIE BNICRM ORFED
ROBEV B ORAED TERRDMEZREL
TVRIeD IRFZZA DT RMEENEXFT
BHTERFHAZENTND,

EHBICYRITDDDMHERD R EHRELD
T B ZERRFEVDIVNDLEIEICT v LI
UCAENZEVTHRULL BNIEREZRHALT
WRIDAREZHICERZL T AN ZEE FTRUIC
PHELEEEDOTHRULL.

RIFRENIYTBEEE () THHERAFEZTOTW
FIEBHEOMBEHULEHIDIRIEFTHND
10FLLE MEEZRFETDIENKDENE T ZTD
e MODRBICENTHERDELI POOVD
BALELRUTVET . FLUANIVTDRER. B
.M ZRDEIEHCTHD WAL FEEHT
ZARIENFEDITEDEINTVERT . SH%.BU
BREFDESAE—REICHM B ORIHICHETE

R AFRRAFEZRARNOEZERTHETHOM R Z
ToCVET MRETIE B, Ff BRELTOMRENREL
THHEREMHZERL TV RICEIBRICOENSHHEH
D ARZEFRHEZLCVETMFELRENSNALFEYR
[CATBL. 8o FRAZFHRL. AL VHIfE W SBR THRZT
TVEU ERNERE CIH EEADIT 5D E R BED
RAZLOAZBL T WACVOEZEHT HTENTEDHD
FUl ALFRIE BRENAZ/NSVARCRELORETH

BTEEBELTVET, ‘ BERBVET, ZDLSBBEDRNS, — A\ THHORREN
) | » BN F 2 DA T HEIEE NG L EBELTLET,
BUMSAT TERE BRI S — BitE CCE ERAZAZE EXRWREMEER B
T ETH @zrsses) {EQAKR BKR wmna7ram B BB wmissmteT) Rk B o tEEmR)

10E/IICUTYA 7 LT D TEDDEFIANDD EF
HEDTHREA I DEALZFPoFDEEN. T /D
BEZEALD S BERETNTED SHERBZT
DEDDBETYZa—Y3 >V TEKBERETD
AIEEICEDDDH D EHRIAEDCHR - Y170
E2TZAN—DERDBELH . SJOTHED
RETCTENL Fole<H LW A T7 TRIZHRIH
TEDMZDERIIIND D COKRIEIHRD
TERRERFERG INDOMREFZLDHFHDH
BHTRR2EDDISPHELL,

&

BROTIF"MOT (Bl R E) "HR{T o CTLD D Kiff&
REDOHIBREETEVCCOHUVERDEZHD
REEDIF TELNEREEBEL TV FLDBE(EIT
FRATHAEREZEZV . RHEICADTHSIFKED
MBAD—R CRZSHEZSC. TDR. FRULTHD
NREDKEDEL. INNEFROMBRZE LD
FEOICONT BB ER D T MfTRDFT
BICAEZEVDIDHE T /P FEN ol
BEEBEL. FREFLFRAERTOINDFLELUD N
EFENZDOCHFRIMAERZZENERE S,

BEREOIFHZNALZERCTHREIE TV
REREFARZOEZRARFMCZERTEH
ELTHBVTVWET. #FLEF-EREZICEDV
FT/TAXDBDIKD Z—BLUTITOTVET
MEAUCKIEDFZEROTVTH. TDRATFTPE
ATFETEEREIBZECTIEAURED RT3 DI EE
[FEBICEERERUTVET,

DFRPMEMCTHR-BEREZITOTVET,
DFMICIERDSOEN T TSHREMAEZNDD,
BOEMAEELOBNEWVL LD EF TOHE
DH MMETRICRBREREEBEE LB OTVET,
FIEMAFTDOEEDEIEIRESNTHED. KEP
TEOHCHPARBICHNDIEP . EEEZS—H
BREEICHRESNBICH AL ERRT DRI
BENTVET . CCTHBIMETRARRLWVWAIED
KRERIDTVET,

HEEA BRI TR HEAHAFr— S ERATAZE BEARRMMEER B EARSTREE STFREWET 8%
bA =B mmrssazmEs) INI| SBEfE erocoss) B EAE o 7estsr) LU 3R rreosmtET)

28 29




30

R ES B CRALER

NEABZE HRAE BEt26A) SNEABLHREE (FEt20A) 20155 1A%
XL—7 \EIEVEE] 1A F—ASU7 Australia LIPN
as Taiwan 1PN 9954F Ukraine

42 R27 Indonesia PN

F—AKU7 Austria 1A

K New zealand 1A

Germany

B4 (RE)
Lee Wonkyun =umz=)

| am a member of the Miyayama Lab, currently taking the Ph.D. course in the Department of Applied Chemistry. | have finished my
master’s degree at the same department. When | graduated the bachelor’s degree at Korea, | decided to pursue a master’s degree in
applied chemistry at Japan. Now, | am working on the field of materials chemistry, focusing on the materials for energy storage
devices. This department has very nice environment to research. Besides, the people here are all very kind, smart, and they are really
supportive to me. As a member of the Miyayama Lab and the Department of Applied Chemistry, | have been enjoying my life in Japan.

BL(RMFL)
Ngo Thi Hong Trang ===

| came to Japan in 2006, and took a one-year Japanese course at Tokyo University of Foreign Studies before attending to the University of Tokyo.
| graduated the bachelor degree in Applied Chemistry Department in 2011. | am now a second-year master student in Ishii Laboratory, working
on the field of photochemistry. | chose the Applied Chemistry Department because it is one of the top world-class research centers with many
cutting-edge technologies and significant contributions for chemical industry. Besides, the people here are all very nice, hard-working, and they
really helped me a lot in my campus life. | have been enjoying the great moments of my student life in Japan.

HEHIRE ()
Singh Shiv Jee ===

| joined the Department of Applied Chemistry of Kishio Lab as a JSPS postdoctoral Fellow in November 2011, after completing my Ph. D.
from Jawaharlal Nehru University, India. | feel myself lucky enough to work in Prof. Kishio’s lab where all academic members including
students are very helpful and friendly. Here the research environment is very exciting and supportive. | have never faced any problem
regarding any official matter during my stay. It is because of the good administration and helping nature of the Japanese people. During my
stay | have found the opportunity to participate in many international conferences and visited many places in and outside Japan. Japanese
culture not only reflects the attitudes and concerns of the present but also provides a link to the past. The music, literature, visual arts, wall
painting, calligraphy, sculpture, performing different arts, architecture and traditional clothing are really exceptional in all over the world.

I have been impressed by the strength and the friendliness of people here. | have studied many things from the Japanese culture.

LA (BE)
Lin Chun-Liang iz sz

| joined Kawai-Takagi Lab from 2011 spring as a post-doctoral fellow. Before | came here, | worked in the institute of Physics,
Academia Sinica, Taiwan. | am usually interested in molecular science, thus after joining Kawai-Takagi Lab, it is easy to access the
world of molecule. Here we use scanning tunneling microscopy to uncover the mystery of molecules especially relative to physical
properties. Besides, people in the lab are intelligent, hard-working and easy to discuss with. To work here not only makes my dream
come true, but also becomes a great memory in my life.

BLHEE(D554F)
Pihosh Yuriy csmss)

I'had the honor to join the Kitamori Laboratory in the Department of Applied Chemistry at The University of Tokyo as a research scientist in June
2010 after a 5-year working period at National Institute for Materials Science (NIMS, Tsukuba). As a member of the staff in this laboratory, which
is one of the leaders in the chemical engineering in the world, | got an awesome opportunity to start a unique and interesting scientific project
with my friendly colleagues and excellent students. Here | am enjoying my independent research work under the guidance of expert teachers in
our Lab and the Department, which is an excellent training in the academic career. Besides professional activities, my life in Japan includes
participating in cultural events like the tea ceremony, and other interesting experiences like travelling, skiing in beautiful mountains and tasting a
very healthy, but nonetheless very delicious Japanese cuisine. But even after having spent here 7 exciting years, | have no doubt that there is
much more to discover in Japan, and that living and working in Japan has been and will be one of the best experiences in my life!
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K5 A (L@, AkzoNobelit)
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Chemical Human Resources Development Program
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