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Mizuno-Yamaguchi Laboratory

tHF K2 KITAMORI, Takehiko

1980 RRAFHEANPERBFTIZEE 1991 RRAFBIHIR
B.S. The Univ. of Tokyo Assc. Prof. The Univ. of Tokyo

B R TRV X — W STFR 1998 RRAZFHIR

KFF #BZ MIZUNO, Noritaka

1980 REAFIFEEMILFRIZESE
B.S. The Univ. of Tokyo

1985 T+ RRAFAFBIGLET

1996 RRERAFAFRIFRATRBIZEIR
Assc. Prof. The Univ. of Tokyo

2001 RRERAFPAFRTFRAEREIR

Energy Research Lab, Hitachi Ltd.

1989 I 2fd+ HEAFIHY
Dr. Eng. The Univ. of Tokyo

RERAZBF
Res. Assc. The Univ. of Tokyo

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

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-cosmos 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 XEEHEE TR R EZRTHD
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The integrated chemistry lab
measuring immuno reaction for
cancer diagnosis by the thermal
lens microscope.

W sE2~0oxvE—Y
CNDSDORZ(FRBOF ERPF AER/H OENRREDZ/O
ORERZRALTH L EERFIC. RIS tIRREC AED
HEZUCERNDEZRLEBELTR T K. 229HTEN
B2E EMEOEREEUFIWE . HZ . EEF ERTE
BEZFBREVTEVIHL BRIOBHDOBECHLWLMEZ(C
KM T DAREICLSZ!

STAFF WEX / BE M8 MW / EK A2 WEHEHER / =8l i WFERZ / F)| £ BRE /& 315 - NIHBRF
W Associate Prof. / MAWATARI, Kazuma MAssistant Prof. / SHIMIZU, Hisashi BProject Lecturer / KAZOE Yutaka
W Project Assistant Prof. / MORIKAWA Kyojiro M Secretaries / TOYAMA, Aki - OGAWA, Yoshiko

Dr. Eng. The Univ. of Tokyo

RRAFBF
Res. Assc. The Univ. of Tokyo
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The concept of our research

1990 JtBEAFMELFME L 2—BhHR
Assc. Prof. Catalysis Research Center, Hokkaido Univ.

Prof. The Univ. of Tokyo

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

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

BEH 3 FUJITA, Makoto

1980 FTERFIFHEMILFATIZER
B. S. Chiba Univ.

(B) AR R RALERR T PR

Sagami Chemical Research Center

1987 I¥fEt RRIFAFIFEH
Dr. Eng. Tokyo Institute of Technology

1988 FEAFIFHENF
Res. Assc. Chiba Univ.

s 1991 FERFTHEHED
LR Lecturer Chiba Univ.
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FOFULHTEBLUC. o FOHEERNTEG R ZEFH
([CHETDMEICEDBEATNET,

1982 FEAFAFRIFMAFHELRIZET
Graduate School of Eng. Chiba University, MS

1994 FEAFTFEBHHIR
Assc. Prof. Chiba Univ.

1997 A FRZMEFRBIEIR

Assc. Prof. Institute for Molecular Science

1999 ZHEAFAFRTFMEREUR
Prof. Nagoya Univ.

2002 RERAFARFRTFRMERBR

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.

1. BBEREEALICECEAMD FYAT A
FRARTE EUBEZRBNELTOEBERREE. LTI
BB F1—JBEE. BEOLZEM TRIODICKV ERER
BERBERDECEGZERL CEX L,
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W72 2 »5ECEETIHRFREFDOEREE
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 arganic 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 unigue
properties have been developed through molecular self-assembly.

BAFOBRPTVIRG ERBRAF(HTF I ERT 3 (ERIEE)
Molecular rings slide into an interlocked molecule
“catenane” (crystal structure).
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Noji Laboratory

Fih 1817 NOJI, Hiroyuki

Ph.D. Tokyo Institute of Technology
2001 REAZPEERAMMZ AT BI 2R

2005 ABRAFERFFAATAILIR

Professor, Osaka University

2010 RERARFAFRTHAMAREIR
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

MC

W1 2F7FYLIVELISA
Ultra-sensitive detection of the
biomarkers down to the
single-molecule level.

WA TiRRRl I m R B AR R R DR R
Reconstitution of self-replicating
molecular systems with the aim of the
creation of artificial cells.

Associate Professor, University of Tokyo

1997 RRIFRFREBTFMAFHELRIEET BEPEL

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 technigues 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 biclogical 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.

W sz A0xvE—-
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Miyayama Laboratory

=1 B MIYAYAMA, Masaru

1977 RRAFTEETHRLFRZEE
B.S. The Univ. of Tokyo

1979 HRAFKRFRRIELRIZRS
FRAZEF
Res. Assc. The Univ. of Tokyo

1987 TH#1E+ RRAZHE
Ph.D, Lecturer, The Univ. of Tokyo

1988 RRAFBIHIR
Assc. Prof. The Univ. of Tokyo

2001 REAFHER
Prof. The Univ. of Tokyo
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1um

3 —_— 500nm 1nm

W/ — OB EBHERE () ERETFENBEMEER (A)
Exfoliation / reassembly of nanosheets, and AFM image

Conversion and efficient use of energy and information will
increase their importance as key technologies 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.

1. Contral of structures & properties in materials for protaonic
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 and development of photovoltaic devices utilizing
polarization structures in ferroelectrics.

5. Formation and microstructural control of thin films and composites
from liguid phases through nanosheet process, and their
application to all-solid electrochemical devices.

WigEFMAEEICE
TEER
Piezoresponse-force
microscope for
structural evaluations
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Owari Laboratory

B3k BB OWARI, Masanori

1978 Eﬁ“'?‘ FTRIBIHELEREE
B.S. The Univ. of Tokyo

1983 f#+ RRAPAFBIETET
Ph. D The Univ. of Tokyo

1985 RRAZFEHHF
Res. Assc. The Univ. of Tokyo

1990 RRAFHERM

Lecturer The Univ. of Tokyo

1993 RERAFBIHIR
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.

W =z A0xvE—-2
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Dr. Eng., The Univ. of Tokyo
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1991 RRKZF TR
Lecturer, The Univ. of Tokyo

1994 RFEAZFTFEEIHUR
Assc. Prof., The Univ. of Tokyo

Prof., The Univ. of Tokyo
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Nano-porous polymeric material fabricated by block copolymer template.

2003 REAFRFGHRABIRFI LRI R

2014 NEMEHOMERARMETDISL TOTIL7F—Tv—(F1B)
Program Manager, Impulsing Paradigm Change through Disruptive
Technologies Program (IMPACT), Cabinet Office, Government of Japan

Researcher, Research Institute for Polymers and Textiles

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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-

BEBESANEHICEKREE S FMHORKE,
2B A BHICEIKCETHR2 LV M- HEREDP RIRT 3,
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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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

1991 RRAFAFREFMAFMELRIZET
Graduate School of Sci. The Univ. of Tokyo, MS
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2005~2006
FALAZ BRI E BBIUR ()
Visiting Assoc. Prof., Tohoku Univ.

2006 ABRAFEAMRIMEZEBELIE
Assoc. Prof. Osaka Univ.

Central Research Institute of Electric Power Industry 2007~2011

BRI REEESZP TR B (FE)
PRESTO Scientist

2010 ARBRAZFEREFRFMEREIR
Prof. Osaka Univ.

2013 REAFHUR
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-cost 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 r7-electron systems
- Studies on fundamental charge transport using organic single crystals
- Fundamental mechanism of charge carrier transpart 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 world's highest-performance functionality
are being produced by the combination of innovative development of reaction
schemes and elucidation of microscapic demand from the device physics.

Il

BEEENSHIRY ;
WERRDBSNICTIEFOHN BFLWAEZRNE T2 TF M7
Physics to understand fundamental Innovations for future industry

processes of charge transport
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Ph.D. Univ. of California, Berkeley

Res. Assc., Univ. of California, Berkeley

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

1998 RRAFAZEBTFRMEFIHEL
Lecturer, The Univ. of Tokyo
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EFIEMEICEIR. O ERECATETIEEINEE
Characterization tools which detect luminescence,
electron diffraction, and current induced by

electron beam irradiation.

1995 HUTHIZTREN—IL—KIETBIRET

1995 HUTAIZTREN—IL—RKRE[LERARE

1999 RFARFAFR THRMERBIZIR
Assoc. Prof., The Univ. of Tokyo

2004 REAFLEERMITAREIR

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 tapics 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

BBEEER EOANTOIESX vIVERREERTS
AZN—HILRREE
Universal epitaxial chambers which make it possible to
grow semiconductor films on various substrates with
large lattice mismatches.
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1998 RRAFAFBETERMATHM
Lecturer, School of Eng., Univ. of Tokyo
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Assc. Prof., School of Eng., Univ. of Tokyo
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Assc. Prof., Institute of Industrial Science, Univ. of Tokyo
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Assc. Prof., Institute of Industrial Science, Univ. of Tokyo
2008 RRAFHEERIMRFEAIHUR

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.

1. Plasmonic photovoltaics and photocatalysis.

2. Plasmonic biosensing and chemical sensing.

3. Storage of data and images.

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

6. Photocatalysis combined with energy storage.
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TiO2-Ag multicolor
photochromic material
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(a) Metal nanoparticles. (b) Plasmon-induced charge separation.
(c) Scattering-light management.
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(a) Porphyrin and (b) phthalocyanine complexes

Unpolarized

Magnetic field

Strong Absorption

Weak Absorption

BRIV ASEROBTFIN_BE(CORREF IS FORIEED
Hdm HEMRTEETHY)  EFDREX IV T r—45HBAT S RIREMN HYET)
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.)
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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 especially 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. We conduct researches based on syntheses
of targeting molecules, various spectroscopies and
detailed analyses.

. Functional Porphyrin and Phthalocyanine Complexes

. Photofunctional Metal Complexes

. Bio-Functional Molecules for Cancer Therapy

. Novel Photofunctional Materials Based on Molecular
Magnetism

. Development of Radioactive Cesium Decontamination
Materials

AWM —
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plamslem i

T Vitamin C injection 60 min after Vitamin C injection

W72057 =0 R2cERVWV VI ZARIZHIFBEZIL COBNA AT
Fluorescent imaging of Vitamin C in a mouse using the

phthalocyanine R2¢
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ﬁgﬁ? ‘fﬁgg Pdi1 cluster molecule having
planar molecular structure
- can be synthesized by using
ladder polysilane as the
template.
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2004 BAFHRES HIMRE (BEEKRF)
Research Fellow, JSPS (Nagoya University)

Associate Professor, The University of Tokyo

2004 BHEBAFAFREFMAPELRMREET B (G8%)

Nanosized metal compounds have attracted much interests
owing to their own unique properties attributed to the
nanosized effect. Our research interests focus on the
design and synthesis of a series of well-defined nanosized
transition metal clusters, and their application as functional
materials.

1. Development of template synthesis of nanosized metal
clusters

2. Elucidation of the detailed chemical as well as physical
properties of the metal clusters

3. Application of the metal clusters in a variety of catalysis

4. Synthesis of new functional metal clusters consisting of
both transition metal and the main group elements

WIO-TRy I 2REEFRUERNEEHZIREAR T CORBREREL T, 2R -
KICHUARLELILEM TESAOEEICERLET,
Highly air- and/or moisture sensitive compounds can be handled in
the glove box.
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] Mn,CaO0s cluster, the
water-oxidation / O,-evolving
Ca site in Photosystem Il
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Proton transfer(left) and
electron transfer pathways
(right) required for water
oxidation (2H,O0—0,+ 2H"*
+4e7) in the Mn,CaOs
moiety of Photosystem II.

2000 RRAFAFRTFRMER BLREET

2005 A~V EBEAZ  Ph.D.(Dr. rer. Nat.) B3

Postdoc, The Pennsylvania State University

Postdoc, University of Southern California

2008 RRAFHFHRIREMFHAAER B

Assistant Professor, The University of Tokyo

2009 EEBAFEGRFERXLIT7NIBEI=VL BFEBH
Assistant Professor (tenure track), Kyoto University

2009~2013
FARITREMEE SZPUMRE *RE
JST PRESTO researcher

2013 RERFESGHERILUTNIFRIZob  HED
Lecturer, Kyoto University

2013 KERAZFAFRIZLAMER iR

Professor, Osaka University
2014 RRARFARERIZIMER R

RRAZFAGHFRMAR 42— H%
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Artificial photosynthesis, a process that converts water or carbon
dioxide into oxygen, hydrogen, or carbohydrates via sunlight, has
more significance in overcoming 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., malecular 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

EERHSEREELER
Substrate-protein interaction in
the catalytic center of an
enzyme: overview with HOMO
(highest occupied molecular
orbital)

r&. . BEROMEEERAICHT2EE:
Gin160

W sz A0xvE—-
TNDSORZE, [COFETTIMREEDDNE]ENSEZS
R TIEAE<BENENEBVET. BICEHEEDICREI DESTH
HELTERUTHBIEN, RRBFRNENSY INSBELTIL
— 52— [C OB BEBHEDODEAINE Ao [TERTZ Tl
E—RICIERBONDSHRG S (L2 WS Y2 BRPEORER
HRUICUERBRICT TO—FITHCET. BORECAHNOREFEDE
BHOET. MEFIFUEH TR TERN>TUES 58] Tlas<.
DTRIEED THRAL IO B [T+ TV 2 B HCEELELLS,

STAFF WEEET / Fik £= W /B8 BHE BRWE /AR 28T
MLecturer / SAITO, Keisuke MAssistant Prof. / WATANABE, Hiroshi B Secretary / NORITOSHI, Echiko

-
M) R E

J Segawa Laboratory

#lll 755] SEGAWA, Hiroshi

1984 RERFTFEEFEHE 1997 REAZIZRMAERICHALFZEY F#i8

B.S. Kyoto Univ. Charge of Graduate School of Eng., The Univ. of Tokyo
1989 T#f#t+ REBAFAFRELET 2006 REAFHUR (LimFARIMARE > 2-)

Ph. D. Kyoto Univ. Prof. The Univ. of Tokyo

REBAZHF (TEBHFILERE) 2010 FRAF EHMARMME L 5B

Res. Assc. Kyoto Univ. EFEHEH IR —MRHERE (2016#87)
1994  FikifTE S H GRBIZRAMT IR EAEAE) 2016 FRAFRFRREER (HEXLHER)

SENWIRE21MREHHE (199748 T)
JRDC (JST at present) PRESTO Res.
(1997 expiration)

1995 REAFEIPUR (A LM RRIEERZELR)
Assc. Prof. The Univ. of Tokyo

RUROSHEERRABEBDRIRZERC. P
BFZzBEEICHIECED T /BED FRICODVTHHZELT
WETBIRIL BEER) A Ty BT/ BT TRIMRIY
MTHFREEY. LFREABRREEZDDOEEHE A,
FEEEKGEL EES/ DAV -—PEF Y ML
BEDRKLET/BEZROMEZAV I KGEhZ

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.

1.0rganic-Inorganic Hybrid Solar Cells

HEBRICUTVET, _
Perovskite Solar Cells; Quantum Dot Solar Cells; Surface
Complex Solar Cells
o N 2.Dye-sensitized Solar Cells
1. BRI\ TUYRNKEEES

Dye-sensitized Solar Cell; Solar Rechargable Battery;
Energy Storable
Dye-sensitized Solar Cell; Hybrid Solar Cells

3.Energy and Electron Transfer in Nano-molecular Systems

BRER) \JUVRRERE. ARER/\SARXOT RN
ANEET /DA V- BEEFRYNIEEERT—ILAS
VAT 7= EDE /A TUYRKGEBZNRL

TWET, Photo-energy Transfer;

Molecular Exciton; Photo-induced Electron Transfer;
Molecular Architecture; Nano-molecular Device;
Porphyrin Array; J-Aggregate LB film;

J-Aggregate Nano-fiber

ERENHR YN BN
BRERAGEBL. EMED R REEEhE U THIFEN
TOET FICFRBeRZAVCEBRIBRERAGE MDD HEE
e BBREZABUCAGE R (IRILF—ITREBRIE
A& S EZNRELTNET .

3. T/ EEDFROALIRIVF—BENEFEE TR
F/RT =)V THPBFZEBEICESA LD FRZBEL. S
TRIVF—ZBADBAZREFTLTCWVWET . BERICE NIV
TAUVIRERT /HER T/ T7 A\ —LBIRIFEDREELS
ZOMEREMEDOL ——T 5w 275 YR (TR DIREY
ZIToCVET,

o )
NEEHENBKGE LT /N2 [T7FNIL]
Design Panels of Solar Cells with Built-in Storage Battery: Annabell

W s5~oxvEe—y
IXRILVF—RBIE. 21 HEORZ DR A EDIF TROBONE
EELRECT. CONB T PRI NEREE FTE
TAELHEOTVET, DNDNE—RIC[HTRILF 28 | I
DIEATHERAD?

BaERERKBEREIPCERIE
Dye-sensitized Solar Cell and IPCE Measurement

STAFF WIEHIR / AF S8k - WH B WEERIR / K5 BA  WISEE / BIFT 3% MBI / g HAED
NRERE / KT 2B - {8 TK BE / 5K kb
MProf. / KUBO, Takaya - UCHIDA, Satoshi M Associate Prof. / MAITANI, Masato M Assistant Prof. / BESSHO, Takeru -

NAKAZAKI, Jotaro - KINOSHITA, Takumi - JONO, Ryota M Secretary / SUZUKI, Sayuri
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News Highlights in 2016

[RPEMESFMROY—%HD[4]hTFVDERIC
Il

(BFAEWE=E Angew. Chem. Int. Ed.55D:FERXVIPICHEIR
2016%38)—~H1

[8F / A=KV ZEBZBEFRRADE—57F.MaoLeoERIX
FIEDSRICARIN

(BFEHFZRZE  ChemzEDRITISICHHXIBH ~E2. ChemzEDEITIS D
KRIEICEFIR-K3 20164%F74)

[FEOZHE 4O I—ILRIN—JZHKTH S
MasLosEkiREEFZFER ]

(FEHEIFRZ=E  Natures§lCi8E, 2016F128)—R4

[ TSXEVHIETHICKDEMFHIEHDATREIC]

(QIfFRFZEE  Angew. Chem. Int. Ed.3E 20164E88)—~HE5

xE
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KE HE %49 (OKBARE) KBRE
Eith 81T i
B B % (EERZE) NEEL IR FIRES

E2 HE BH
&g HE B

o1 o2
XERHEERITCRDIERS NI 8F /X —KLEDMaolLsoIk
[ADTFUHFOEMICKES REEDD FREE

HOIE

o4 o5
FEREINfcABDT—ILRN—
JEERETIV

(TP 2R ) P 28 FEMZRM N FOXMHFRERE HERME

(AIERZE) $10EEREFFRE BFHEE
(GichiR=) Fo4REYYEZE EFHERHEE

AT £B iFp% GB)IFRE) H280EMtaYDNtRETme BEFAEE

AT 2B #5Emz GEJIIFFZE=) Journal of Materials Chemistry A Presentation Prize

AT £B 1#5F8% GHJIIFZR=) Journal of Materials Chemistry C Presentation Prize (Young Researcher Oral Presentation
Award at 26th IUPAC Symposium on Photochemistry)

®E3
Chemz5alTIS D&

24

HEE ZER (dr#FIAZE=) 8th International Symposium on Microchemistry and Microsystems Lab on a Chip Poster
Prize at ISMM2016 Hong Kong

#0O A (KEFHfIZT=) The 16th International Congress on Catalysis Young Scientist Prize 2016

BHESE 2 (KHFHEZE) $£9@GSC Student Travel Grant Award

TEE I5 (KBFRE) B EEREE6EFHRR MAY—E (CrystEngComm Award)

5 IK (OKEFHRE) £6ECSJIIEZFTIRY 2016 BERAY—HFKE

i &5 (KEFRE) FE6ECSIERETTIRAY 2016 BFRAY—HKKE

HHESE Fth OKHHRE) H6LEICSIIERETIRY2016 BHFERAI—ERKE

KE BKREE (KHIFRZE) $£6ECSIEFTIRY 2016 BERAY—FKE

£ (BRHEFRE) HEARZRE 136Fs FLEEFREKEE

WA RE (BILFRZEM2) BAEIZVvIABEEI6 B I LNtV AREHREREmE

o Mk (ZBIUFRE) F26 BIHAAMRS 2> VI oA EBHE

e (EsRifZE=) 7th International Symposium on Practical Surface Analysis Powell Prize
(Best Poster Presentation Award)

A5 EG (AIEHR=E) F£240 [HEMTE=S— 2016 | KIivhDEBHFEROLERL] =FE

A8 ER (AIEIRZR=E) 56[E CSJEZETIRAY 2016 BEFRAT—FKEKE

#BRE (AIEifR=E) 86 CSJ EFTIRY 2016 BFRAT—FKEKE

Ak JHE (bR ZE) CREST [T 7 A N\—L AHXBILERIC K DB INEREZ 32 3 D AREERAS (DERHA |

1 EREMRE BFERAI—E

T EE

(M2 =) AIP APL Materials 2016 Excellence in Research Award Third Place

EEER—E  (IENRZE) BAEFRBEICEEFFR (2016) PAHEE
T R—BR  (CIERE) 2016 FEREFIRBBFFERKRE (OR)
ME —=F (IIfEMRZE) F6RECSIHEFETIRY 2016 BEBFRRAY—HKE
gk Eth CRBIIMRE) E6REICSIHEFETIRY 2016 EFRRAY—HKE

i
AZENRN

Information

FR2OFICREFEDRZRAZHBDOHZIFLITD®ED
TY, PFELOABPHEEEEINS LN HDEIDT . HT
AHEANEZES LU Web (FED) CRIATIERZESRUTIIEEL),

COREBRICHBEXUTCIE HEFE (REE) OHBRIETOEFLITPT
TVET, TOEFLITPIE BREDF—DREFICE—DIHET
2RI DEEADEIKRTI, (TOEFLITPIETOEFL-PBTEE

FNEOHBTIN AL TR N ABERIIEMARDA
HDHEMTI,) TOEFL-PBT. TOEFL-IBTOX I7— DR H
BROFT TN FH7FIRLIRICREBUC AT —ICRDE
T A7 —ZREUCBEICE. TOEFLITPOZERIFTER
Bho

AR R (Em2oE8A28A~8A29AXETE) DINE

ELRE
A. s
1) SEH
HEE (TOEFL-ITP)
2) {LFICRI T DEmE R
B. OEER Hasys O

B1RE
LEARE 1
A. s
1) SEE
HEE(TOEFL-ITP)
2) {LZICBI T Bt
3) HFIEAf
HPIFTICRI T DR
B. D5 wasO@Es

O B2
FIrEBREREICOV T EImXICEALCOBERBEZT D,

HEXZ (ELRE)

BIRE BHEAR

BTRRARICE. EROABRARUNC. FR30F 1A
TANS2ATE(FE) CRBEFEDBERARNDOET.
BLHMER ERREBECBHLEDEZE,

BZE-RAHIE

REZFEFE DN FHLULOPENBAFETERBRESE
(F%.£LH1E88.000M. L2122 000M) DES%=
RIFCTVWET Ko BEREAFEE DS BHIENH AN
REZKHIMARECLCTH
BH20PMDiE5Z3%1TT
WET.ZDED EEDE
FEZEZITLDZ2EDBN
FIBEREEEEDS
LFUWY—=FF7I RTINS
(RA)EULTHREMZRITT
A=

BHEUVWLWAREREFSB NI SEMEINE T,
REBRARICEAIT OGO EE FELF T,
RERAZIER LZF-ERREHE
03-5841-7213

EERIE. Web TTHESRLEE LY,
http://www.appchem.t.u-tokyo.ac.jp/

RRARPFAZRTZRAADAEFEROELRE S LRECEAZUNCZHDRENSEZL TETVET,

MR EZEROELRIEEFEDHIAFZRUET .

TR 25FE TR 265 TH27EE TH 2% TR 20%E
EEAY 40N CERA¥  30A  CERA¥  40A EEAY a2h RRAF 33A
HE A 2N RRIEAY 4N KBAE 2K REAR EREAR 4N
FEA 2N CEREHAZ  3A  RAR IR, A 3N
SEEAYE 1A AWAE 2N RRIEA% R TEAE, y 2K
KBRA 2N RBAE. REUERIAR. FEAZ. FHLAE,

RREMAY 2K BEAR FEAZ, BEAS. AIRAE.
ME A, EEERE. KIRAE. BEAE.
FERF IWOAS, EBAS. RREIAY,
B AE. AMKE. SHEAR, RREHAE,
ERETAY. REREAY 1A RUERAR R A
EHETAY. EEAS. ER 1A
KFTAAS RAF 1A

RERAEIAFE 1A
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Curriculum-2

AE AL E-FFEHE

SOHICBELEMAHEZERFL. BiRM AP AR ON Y I A CHENET,
ERERBYARCIFEMRZEICEBSN ERICTHRDESHZFZUET,

WESH@ITE mHZ WZERERX

BiaHiiE UColbZil  MEEFE WL EHRRBERUEE
WiERTEER W ifTs

WoOYF « 7% WHEETA

WG AR BEFEES

X2k
DAL R OEEMNE (KER) Z8NTUE T . FEAB CRALERZERO LICE
SICBERZEMZSICDI . RERDMEICERATEDRIIC. RI—UVIZEHRLT
WET MERORBEDRBOHEAICITONTVE T Ko BPINEERICINA T,
ERNICERTEDAMZER I 2ED—RELTIETDOHBFEKRZRE CEMEL
TVWET,

®ZEEA

BETHLZER W ARR B T 45

Advanced Lectures on Quantum Chemistry Advanced Lectures on Fundamental Engineering of Catalysis
B8R EEZ WS EF AR R

Semiconductor Surface Chemistry Fundamentals of Optelectronic Functional Thin Films
W REM B 2R W R RE M A 5

Photo-Functionalized Materials Advanced Lectures on Functional Inorganic Materials
BRIBEHA L2 55 LIl Ao s

Advanced Lectures on Environmental Chemical Analysis Advanced Lectures on Applied Chemistry
BB 2R W aHR b2 ST R R

Superconducting Materials Radioanalytical Spectroscopy in Material Science
[ Iz b gy e s BEXEZTINA AF5R

Advanced Lectures on Applied Spectroscopy Advanced Lectures on Electrochemical Devices
W1 DD BZ2 - RIEEZ

Biochemical Separation and Analysis Safety and Environmental Chemistry
W1 AR DIE WA ER4FRIRER

Instrumental Analysis for Biomolecules Advanced Laboratory Work on Applied Chemistry

FEMIHAKRE

WS A ERERES

Advanced Exercises on Applied Chemistry

W SEARERE L Y5 m

Advanced Chemistry of Functional Metal Complexes

WXHRIe e

X-ray Photochemistry

W3S - RIb - SRBEEIEE

Organic Chemistry: Structure, Reaction, and Synthesis

N1 DTFEMIEEE

Single-Molecule Biophysics

A

S %

OEEEFIEME
Scanning Electron Microscope

O 7 —UTZIRGEHMIRND S RITE R
FT-IR for Microanalysis

=

DFIEEHETRE
Molecular structure analytical apparatus
- SRBCERHRHEIRRNES (NMR)
« T—UTZRN DS (FT-IR)
c DU S UaRE
(FT-Raman)
- L —T ST NES
- BFREVHISRES (ESR)
- AR =@ MAIERE (CD)
- AROORMIST4—(GC)

EREE - HEFTRE
Crystal structure analytical apparatus
- B FRAEBETIRMER (TEM)
« FIBEBERAHEREE (FIB)
- B MRREEELIEFIRMEE (SEM)
- PSR EEXIFEERETRE (XRD)
* SRAXHREHTEE (XRD)
s HERU—T -3V

OxRVND—U=
Network Room

TRITEE

Elemental analytical apparatus
« ICPFE D& (ICP-AES)
- ICPEENHEE (ICP-MS)
+ CHNITRO B
« BIXIRDITEE (XRF)
* RFIREDHTHE (AAS)

REHEE
Surface analytical apparatus

« XERHBFDIESE (XPS)

- EERTO—TJHEMEE (SPM)

c BFRIJO—JINA(o07F 545~
(EPMA)

Oft% - EHRNEE
Library for Our Department
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Lee Wonkyun =iz

| 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.

B (XhFL)
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.

1EHRE (578)
Lin Chun-Liang o5 srizs)

| 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.

I e+ (m)
YV II\F3) dmmzs

IWDBFECUCEARISKZDF2009FDI0AT, KENSEI6FEEE. 6FBICIEDR Ulc. MO THRITRIEHICIEXRIEHAE

#ULT  BEICBOLAKZEITE—MRTURD BEDEDICONTENTECAATOEFZR LTI ENTER U, hFEEHAR
TOISLD—BEUTHAERERD R Ulc, MRARZICEEELUCAZ L. 4FHOBETOREEFEE Ofcth. HATDEENST
[CADEDTHOEE LB VNERBNE UIc. ZUTVWVWERETHRZLCHEVWEWNWSEXT2014F473D SRRAZ T2 RMARIDA
EFERIELTEVTCARTDCEICEDH Ufce RRTDEFERFE2HBTIFICEDE T, RRAZNDAZFIADAEICEOTRELEX
PIDICIED T U REZRITDENAA Y THOFEEELIFEDT BRDEX (SR OTHRZTV. TDETPHERZMAICHERT
BDIEMAA VICEBEETEAFREENDED L HRDBRBODMEVILICEOTEFDER CLIC, UD L. ERMREDHEED
FRPEE. REDIFICKOT BRDEPICOVTEHERSEREL. MREBORELSZHND LN TER U, KT, XRMRED
BRIBCRIFRIEI TR HBICKLD TV EY T—YaVBEDBNDICHICIEDENZF(ICEITDEDNTEX Ufc. B#—FHEODEL
EECTTDN SBROCDMAZTHARZIT TREL BLERBRZEZRFIERTCV<ERBERALEDCDICTAROCVELVNERNET,

BLRE(@Ov7)
Smirnova Adelina ==

| am a member of Kitamori Lab since 2003, when | came to Japan for the first time as an international student. Studying in Japan
| learned a lot in new area of microchemistry and microfluidics and received Ph.D. in Chemistry from Moscow State University
(Russia) in 2007. Since that | continue working in Kitamori Lab as a researcher. My field of interest gradually expanded from
microfluidics to extended-nano fluidics, which is a special region (10-7-10-6 m) with unique properties. Here in the University of
Tokyo we have all facilities for fabrication and possibilities to study chemical processes in such a small space. Besides highly
professional scientific discussions in Kitamori Lab, the members are also enjoying summer camp together and other seasonal
events. | am happy to work here.
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M E R IT (Materials Education program for the future leaders in Research, Industry, and Technology)
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