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Kishio Laboratory

FE Y= KISHIO, Kohji

1974 RERAFITFBMIHELFRZFE 1996 RRAFAFRTFRMRTIER
B.S. The Univ. of Tokyo Professor. The Univ. of Tokyo
1981 /—XJ1RALKZERFRE 2003 FRAFEEBEE 4—FK
tEEREMERIEE I 2E T, Ph.D. Director, Cryogenic Research Center, The Univ. of Tokyo

Dept. Mater. Sci. Eng., Northwestern Univ., Ph.D.

1988 RREAF ILFIEBH#AN
Lecturer The Univ. of Tokyo

1990 REAF T FEEIHIR
Assc. Prof. The Univ. of Tokyo

1994 REAFILFAM TR % BBHEUR (BE). H4E)

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

IXRILF—DOEDNIBESEBRILEESET A D21 i Superconductivity engineering is one of the most

DEBE M ChISERECEDERICAITT. WED important key technologies for the efficient use of energy
oo /! < .
and for the information science of the 21st century.

EIRFER ERY MmN SR AM B DIERI SO DR A TS To realize the practical use of high-temperature

FREICEDD . EEMB YD E U BEMEEZED superconductors, we are developing novel materials and
TIENSTEEED TULVD, new conductors based on precision materials chemistry.

- Chemical designing of novel high temperature superconductors

. =3 i HEnEL LA sy
REER LSO R SRR - Growth of high-guality large single crystals of complex cation and

EREREEYOERESR (FAE. 8. Wi, XEMREE) anion compounds
IR EEG IR LR - BRI EERRIEOER - Development of new functional materials based on layered structures
SRS (B E) DB SRS FERE - X RIE for thermoelectric, optical and magnetic, etc. applications.
CRERMEEERSEE /N TOY YV IICEDK EREEBRE - Enhancement of critical current density and critical field in novel
_ superconductors by precise chemical designing
MDA - Development of novel light weight ubiquitous bulk superconducting
BEELEFUBGE) UL HEOYE - 1R magnets
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(La,Sr),Cu0, YBa,Cu,0y Bi;Sr:.CaCu;0y., MgB. (FeuAs;)(Cas(Sc,TiOw)
(1986) (1987) (1988) (2001) (2010)

DS EBEEADORREZOEL (EREE)
Birth and evolution of high temperature superconductors

BAFRE 20105 CR R aN /- To=41 KHBIE o
(FezAs2)(Cas(Sc. Ti)a011) DEH BEEE BE T BHBE a) _ W REEERFAE S0

SRSKE T TOICENFIND
BIREPOBEHBIRERBIEENG
(Bi,Pb),Sr,CaCu,Oy.
AFZIFICE) B R EN -G RE.
b)STMIZEWEREREh /=T X TiEE.
C)AgE AR EICERML AT — T DRE
DSEM{&
High- T¢ Superconductor,
(Bi,Pb),Sr,CaCu,0y.
a)Crystal boule grown by FZ furnace,

HRTEM image of a new superconductor(Tc=41K)
(FeoAs2)(Cas(Sc,Ti)a011) we have discovered in 2010

O gE~oxve—y
SO RABICIF oI RRIS (WIS LS. £92. etc) D
ZUVRBICKDREDBE B AN BINTERTEFESET
BBDFEAD TNEEBIC BLBEH DR L (HBVFHR)
[CRIS>TVET. BEEDES AL HERRICH T BT

FEDERDEFBICEREDRBIEEERL TRRCHFNDTE SR
ZHFLEF T, BRERICORMTOZE PR FICW I FHBICRD — solidified tape on Ag substrate.
EBLNSYABKARBEEZY. HUWRBEF > THLE o

FRTFEV BRI ZABES ADERERDZBETT,

STAFF WHEXIR / TIU 32— MBIE / P& 30 - 1UK BAR  WABE / btk =8T
M Assaciate Prof. / SHIMOYAMA, Jun-ichi  BAssistant Prof. / OGINO, Hiraku - YAMAMOTO, Akiyasu
W Secretary / NAKABAYASHI, Mieko

- 4
0 dkHE A

Kitamori Laboratory

tHF 2 KITAMORI, Takehiko

1980 REAFUFABERBERIER 1991 RRAZFBIZUIR

B.S. The Univ. of Tokyo Assc. Prof. The Univ. of Tokyo
B SR TRV K — IR FEFR 1998 RRAZFHIR
Energy Research Lab, Hitachi Ltd. Prof. The Univ. of Tokyo

1989 I #¥fd+ HREAZIFH
Dr. Eng. The Univ. of Tokyo

RRAFBF
Res. Assc. The Univ. of Tokyo

1990 RREAFHAL
Lecturer The Univ. of Tokyo

BHARICH FZRETUAIN- BRITDLF RIEPESRD Design, creation and transformation of desired molecules under
MREERRL. RS AEREEL T —D0DE complete control is a possible way to solve our environmental

problems, and to harmonize, survive and endure with nature and
AN \ 2
T HHMEF DESSE[[eofe— DDA FEAREL TRD] the global environment. We have developed integrated chemistry

BHFETEBAIELTCWVWER T RERLFINSHEASTAF VT microunit operations for glass lab-on-a-chips. similar to the
[CHBURT A ADKDIEZEVRT LZER/IEL. D F components of a semiconductor device, and our state-of-the-art

analytical technologies are currently approaching the realization of
= o
TARDZIORBEEERRELODOHDET, 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. B—FDHALPDYE
RAERDE—D FPRERKZD AR CTESEEDOL— -

EMEEREETD.CCCIRBICRETRRFTHL TR)LFE— 1. Single mq\ggule speotrpchemistry: The major .goal is to develop an .
itivi r
BIPIUSRES5 7 0 KB T NTS, e o g et
2. XA00 - F /MLFRBREEOEESIRRS /2B LE 2. Fabrication of micro/nano space and extended-nano space chemistry:
HSZAF VT EICFH/ D EYAY OFE CRLETA XD FrELE Advanced micro/nano fabrication techniques enable construction of
e _ nano to micrometer sized space to integrate unit operations of
LU AEFRFEEZRRILT DA 0 ~HT00F/X=HLD chemical experiments such as reaction, separation, and extraction into
[RRT/ ZEBIEDFIIRI—PHEY T TRAEBRAT—ILD a glass microchip. In particular, the 10 — 100 nm scale. extended
L2 R GETHD . CCTCUD TEREVERS | CHD, nanospace, is appropriate to examine properties of liquid-phase
R N molecular clusters and cells. We are trying to realize single molecule
3. DIHRF DRI reactions and analysis, and the detection of cell signaling molecules.
BEMTEETEZRELPELERL. MREEERMEBERE 3. Creation of analytical devices: By combining ultra-sensitive detection
DHETETA IO F /L2 R CERB L. Rk E T B technigues and advanced chemical operations (chemical reaction,
N - " biochemical reaction, and cell culture technology) in integrated micro-
INRF DUDNRFEEREPT AN CHRBEERIET 0D and nano-space, novel analytical devices are being developed. These
RTFZRFEL LEDERAARRZL<HRISETENIE D, 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.

TEHLEEA #LLTe

Hﬁ%‘iﬁ" ATEMERN: S WL > XEEMEE TR RIS M D
wenivome B3 TMMRREHAL) aamm SRt EFERE
it By prmA- The integrated chemistry lab
[7/8@T®| [+/Fi4az2| SRR measuring immuno reaction for
*ﬁ%&%s /an; THRNFE—F AR ,% cancer diagnosis by the thermal
MO < R Rif.. senx | DN lns microscope.
EAs 540 FriAram P s

g3z REEN K3/ M{10- 1000 )
Frin . ' Sl= 1L}

W s5~oxvEe—y
CNDSORZEBEDAERCFEEROENRBEDOIIO
ORERERALTHOL ST, RIS R RIS AKED
HEFEZUCHERNDEZIRCEEELFRI T, TD2TDIEN

¥ none

TAIO-FLETFFT ‘“IHH:\L? 4
[Fmme—rarTiia ] BEERMEOEGEEUFIME. HF ALF EBRIF
R BEZFBREVTEWVTEL REIDBEHRDDECHULLMEZIC
The concept and application of extended-nano space engineering W ITDMREICKDIZZ!

STAFF WEXE / FE N8 MBE / =8l i BRWE /= &% - NJIRF
W Associate Prof. / MAWATARI, Kazuma M Assistant Prof. / KAZOE, Yutaka
W Secretaries / TOYAMA, Aki - OGAWA, Yoshiko
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Mizuno Laboratory

KB =2 MIZUNO, Noritaka

1980 REAZIFEEMILERIZESE
B.S. The Univ. of Tokyo

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

RRRFHF
Res. Assc. The Univ. of Tokyo

1994 AL ERAMIZR BhHUR

RIEBEVPER IRX)IVF—(CEXDDDRLERBBDERRZED
1DELCEERIDZFRBUCYBEE - TRILF—
ZIR-RFSRYEREDOHERD LHKHESNTNET,
CNODRBEOEDICIFEZRIDEHRLETSED
JEHDE ML MR ORENATRTI . RARE
CTlHERERIEZ YEEZ. ARIEZZEN-XIC.OF
LAV TRREICHEERRET UTCARIRZFRFE L. 2 NODARIR
ER-RIEEBORBRAP RRICELLWDBDIIDDRIER
([CANFTeFLWMEZ RIGDRRBICEDEATNE T,

1. TR LA AIRDRIR
- SEREERER(CYI SRS —MIRDRE G
SRS/ RBEEE T IR S AL M R DB
- EEHE SN RTEERBEZT B DB LARDFF
2. RIF TRV —REIERRI A T AR
- BRRTPERILKRER LA T DR RBERB L RIDRDFRFH
- EFRIVEFAE T DRFFT LKREIRY AT LOFIF
- ERBIYO SR — DR BIER MR UICHT RO

Keyword@ Keyword@

EREBICMDIBEEK RIZICEUVAKEH

Keyword@ Keyword@®
EREEIRE - SRR LWEMS AT L #H

LS S PR S
The concept of our research

1990 JtiEAFME( PRt 2—BhEER
Assc. Prof. Catalysis Research Center, Hokkaido Univ.

1996 REAFAFR T ERARRBIZUR
Assc. Prof. The Univ. of Tokyo

2001 RRAZRFERIFRMERLR
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

A sz~ oxvEe—y
NEN TR AFHEL TV DICIE. MRS s BB %
EHEU REROYE L2 TRILE—DBIRY AT AEBSE
NI MIEDBRENUEE SN TVED . SRS SR Tl EEa
AL, DB BRI EER—2AELTZNCRBRE L
HBEHERNTENTEET, Bl Dt ROB S TR
DFHLWIVEIRERELTHETAD?

WKEHRRE
Mizuno laboratory

STAFF WX / 1U0 1t WBh# / 8 BE - LR 1E - #9K R WLEEWMRE / BHE X BWE /|2 T2
M Associate Prof. / YAMAGUCHI, Kazuya M Assistant Prof. / KAMATA, Keigo - UEHARA, Kazuhiro - SUZUKI, Kosuke
M Senior Fellow / HIBINO, Mitsuhiro M Secretary / UMEZU, Chizu

D EHWMRA=E

Fujita Laboratory

BEME 3 FUJITA, Makoto

1980 FEARFIFMARILFRZE
B. S. Chiba Univ.

(B) tEAR T RA LA RR 2R

Sagami Chemical Research Center

1987 I#fE+ RRIFARFIFM
Dr. Eng. Tokyo Institute of Technology

1988 FEAFIFHEHF
Res. Assc. Chiba Univ.

1991 FEXRFTFARAR
i h Lecturer Chiba Univ.

L

EERTEF. FVRENICHERESN.DNAZESBAP
VNN DBRBEFEEHMTHOEREFEEZD O
DFOEEURDPERENICERLET . AMRETIFID
FOFULHTEBU T 2 FOBENEESHZEFHN
([CHETDMEICEDBATVNET,

1982 FEARFAFEBRITFMATHELRIZET
Graduate School of Eng. Chiba University, MS

1994 FERZFTHEBIHUR
Assc. Prof. Chiba Univ.

1997 A FRFARTRFTBIEUR
Assc. Prof. Institute for Molecular Science

1999 FHEAZKFRTFMARIEIR
Prof. Nagoya Univ.

2002 RRAZFAFRITARMERER
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. BRERTaAUICECEAMD FYAT A
FMACTIE EABGZRBNELTOEBRRESE. AT
BE. F1—TBEE BEOEEERTIF DDV ETHREE
BEXEERDOECEGZTERL CEX LI,

2. IS/ EEDEE
COLINCUTREUBERDBERNERICOLOSNBEEEZ
EAUC A ZEOEZZEBRALCVE I IED5. 9 FR
ZEICEVTARED FORELPHENTYERIRLEZ
ERUCERU,

3. BECEEMEN FHEG
He&EaDIH#ZEN FILZICHATOE T BETRIES
BEGMEZA TN FHREDBECEBEICHIILTVET,

W72k A PSECEETIHIRFREFORERIEE
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.

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

b 22~ 0oxvEe—y
HOHDFDEHADELHED BET00FEDELEAULLHWN
DZEEDTNDS20FDEICEIDEENNTVET . BEDIAE
ED—EN I THESNEN BN ER SR DERR, B A
BUTILEALTHRTEDZDIITT . ZDRINBLILEBER
DOTIRFIEL  AZI T LDRAT . HLEEBICTU—THELE
UEDeHADATIT7 LFIHFOHEFR]. ZLTHALADTL—IF
(BT BTE]TT . BRIL S RBEHRBEE O ZMA2ME, 20
BHZEEDNUCT. BVWEDTU—ZRUHEEAD,

STAFF WA / £k oK MBhE / JERE Fvk - 2l AR WEHARE / A B BRE /i AEE - L0 8F
MLecturer / SATO, Sota M Assistant Prof. / INOKUMA, Yasuhide - SAWADA, Tomohisa
M Project Researcher / MURASE, Takashi M Secretaries / ARA, Yukari - YAMAGUCH,I, Noriko

9
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Hashimoto Laboratory

A #11Z HASHIMOTO, Kazuhito

1978 RRAFIBAMLFRIZEE
B.S. The Univ. of Tokyo

1980 MPEL RRAFAFRIELRE
MS, The Univ. of Tokyo
P FHERERRE
Technical Associate of Institute
for Molecular Science (IMS)

1984 HFHFMAEFEIF
Res. Assc. of IMS

1985 BEiEL (RRAR)
Dr.Sc. The Univ. of Tokyo

SHILDARICEDTRARDREECHIYRTAF T
IXRILF—DEFEMIKBRORE A EZHIL YE
L2 B@HEYEZ. S0 F 2 AR BUER D FEY
FrEREVCHROBEMBEDRSIEEGM. RUZNS
ZEENCEDTCHDYRT LDRIRICEDEATVNET,

BRAER IR —OHREEREZ R DEAMFEOFHF
BEXHF IR F—DHEEREAR SEED (KBEEL. ZREh M
Bit) PRIERFOETEEL (AN IAGH) BE BREREMSERR
FBIHDEMNEE T, IO IR F—ERERNEIEDHIHIC(E
BNCBEMENURESNE T BADHRE T BEEEORD THME
TRICEST REPH, HLEEIEFIATROH D SBHENDBNEL
BERMEORATED TLET.

2. ATAGHICADTCERD FIATROR
KERDEEHZERUEHS KBTI F—ZZIRIF—ICEHRTS
AIROBEZERELTVET . KIC T YAV ORBMECAMAMOE S Z
FREAEED FHROERZTV ARIER, ABRCETNOLUETF
DORNEHETHET BHE BREFSA TR T —ERROELEZEE
LTLET.

3. MENERBL IRV F—EEH RO
WEMITREE RO CATPERZSEVN. TORENELL TRIBTZ
FNCHET R ETEMER EBATNE T A A Tl PRI ZESUIC
AFENZOERDS . WELBFEMRIRACERD L T FEORAZTL.
HEVDEBEGHEZDDAALHRE IR F—ERHEMRRER) ¢
TRVF-ZBYRT LHEDRGED) OBREZEELCVET,

4.7 /BEER OB EERBEAGE DR
BRBREACT /A-NVRAT =L OBEZEATHEVNDIIZ-IBT T
O-FL&OT ERFEHRFRPCHIINALET DB BAHZEZ
IVRO=VFFEEROTVE T BEWICE OER T/ HEH
ZEBRULHRAUN—BRD FORFCAROERT /BELD/\A
TUyME@FRET A AEHTOERDRFEEDERRRZBLT,
BRFGHRPONBERTOCLRAZLDRMETHELEBIC, ETNSOD
HARZED U IRF-ZRPEOH LZEELTVET,

5. BT IV AMIRDEHAEL

BT 5 VARG WBEENLDOE TENICHRET DL RN ETD

CEDBRHONTVE T ZNVEEMN I I HFREREICEDVVCRRE T

RERAMBOREZITOTCVET, FIBRAKULIT T RHDOUET

HHREKEICOESBIK BTSRRI ET 5 REDRIRSTOTLET,

1989 RRERAFHAN
Lecturer The Univ. of Tokyo

1991 RERAFBIHIR
Assc. Prof. The Univ. of Tokyo

1997~H#E REAFHUR
Prof. The Univ. of Tokyo

2004~2007 RRAF FERFIFRIMME 2K
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
“Molecular Chromophores Based on MMCT Excitation”
“Bioinspired Water Oxidation Catalysts”

3. Microbial Light-Energy Conversion
“Microbial Fuel Cells using Soil Bacteria and Semiconductor”
“Microbial Solar-Cells using Photosynthetic Bacterium®

4. Nanostructured Organic Solar Cells
“Nanostructured Inorganic/Organic Hybrid Solar Cells”
“Nanostructure Control using Liquid Crystalline Molecules”
“Structure Control in Semiconducting Polymer Films by Self-organization”
“Novel Semiconducting Polymers for Solar Cell Applications”
“Photo-Driven Artificial Enzyme”

5. New Functional Materials based on TiO2 Photocatalysis
“Highly Efficient Visible Light-sensitive TiO2-based Photocatalysts”
“Wettability Control from Hydrophilicity to Hydrophobicity”

Fe/N-doped graphene Denor

hv
S .
O, +4H +4e| |~ g L 0L
: - m
Multi-electron transfer g ; b
Zn0 nanorod bl

NRFR ML 5B
Carbon-based novel electrocatalysts W+ /&% &L - A S EARR St
Nanostructured Organic Solar Cell

Nano-size-controlled
TiO, surface

BERS FEBBERVEZATRER
Inorganic Molecular Assembly for
Artificial Photosynthesis

BRI KRB L F 2 RE
Reversible Highly Hydrophilic and
Hydrophobic TiO2 Surface
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Soil Bacteria/Semiconductor

Hybrid Materials
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Noji Laboratory

FFih 1817 NOJI, Hiroyuki

Ph.D. Tokyo Institute of Technology
2001 REAZFEERAM T BIEER

Associate Professor, University of Tokyo
2005 KBRAZFEERFH R
Professor, Osaka University
2010 REAFAFRTEM AR
Professor, University of Tokyo
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1997 RRIFEAFHRABIFMARELIIZET BEREL

Biomolecular nanomachines like motor proteins can convert
chemical energy into mechanical work efficiently and
reversibly. To elucidate operation mechanism of such
sophisticated nanomachines, we are developing novel
single-molecule techniques based on optical microscopy and
microdevices. We also apply our single-molecule techniques
and microdevices to single-molecule analysis of artificially
synthesized molecules, and also to the development of highly
sensitive detection of diagnostic biomarkers, viruses and
bacteria.
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Rotary molecular motor Fi-ATPase(left) Single-molecule measurement device
and rotary magnetic tweezers(right) for membrane protein
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Single-molecule digital ELISA Single-molecule measurement of

an artificial rotor molecule
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.Elucidation of operation mechanism of bioclogical molecular
motors
We develop single-molecule technigues to unravel the
operation mechanism of the biomolecular nanomachines.
2.Development of single-molecule methods for membrane
proteins
We develop single-molecule technigues to understand the
operation mechanism of ion pumps and transporters,
working in the cell membrane
3.Microdevices for ultrasensitive measurement of biological
molecules and reactions
By combining microdevides and single-molecule technigues,
we will develop ultra-sensitive methods for rapid detection
of diagnostic biomarkers, viruses and pathogenic bacteria
at the single-molecule, single-particle and single-cell levels.
4.Development of single-molecule methods for artificially
synthesized molecules
We develop single-molecule imaging and manipulation
technigues to understand the fundamental properties of the
synthetic molecules such as molecular rotors.
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Owari Laboratory

Eik BBl OWARI, Masanori

1978 RRAFIFHIEILFRIZE
B.S. The Univ. of Tokyo

1983 f#t REAFAFRELET
Ph. D The Univ. of Tokyo

1985 RRAFBIF
Res. Assc. The Univ. of Tokyo

1990 RRAFHEE
Lecturer The Univ. of Tokyo

1993 RRAFBIHIR
Assc. Prof. The Univ. of Tokyo

1999 RRAFHIR
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—9
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Kawai-Takagi Laboratory

N4 B KAWAI, Maki

1975 HERAFBPALFRIELE
B.S. The Univ. of Tokyo

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

1985 IB{LFMZEFMZEE
Researcher at RIKEN

1991 B{tZMEFREEMEE
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(FREZERIDICEBULT. BRI 70— JZ BV e RE T
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MUREOFRHERRICEEL. EBXRAEICOITDE—
D FOERBMiEEZNICHIEZRIG. D FESDTEE
M ERBRFOT /DA V-2 ERLZDYHZREKRIT D
MRFEZERBN Y RIVBMIEPABFOIEZAHNT
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BE—2FORIC | STMEREHPSDIFIIVEFEAICES
N2 R2T TN TRTFAIADRIG,
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 RRAFRFRIPFARMAFHELRIZET

1988 RRIEAFEEHE (FMMTIMPIEY)
TDK Professor, Tokyo Institute of Technology
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2004 RRAFARFEHRABAFZIATREIR (FRiE)

Prof. Graduate School of Frontier Sciences, The Univ. of Tokyo.

LR EEEE GRS TR, ABR T3 ERFT (XAF) . ABRAH R (#%))
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, unique 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

BB EEN ZIVEEHEE (STM) .
BEAREICRBEL =D FEREF D RRRETEIERL. b oRILDHICEY)
BFE%2 DEFIREPIRE)INEE BRI TX B,

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.

E2RZHE<ELDIC. OEDVEDDR FZDRH LIF EHL.
ZUTCHEZERIGICEDRIDD FICEBRITDILALEEDRE
BOTVWBRRREFDFUIC BRI HLCDFRZEBRD
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DRBTULDNSHEREBRHELVBDTY,
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8% #= ITO, Kohzo

1981 RERAFTFHIMIETFRIZE
B.S., The Univ. of Tokyo

1986 I #idE+
Dr. Eng., The Univ. of Tokyo

1986 #iftm s FMHMERAEE
Researcher, Research Institute for Polymers and Textiles

1991 RRAZ T FEB:HA
Lecturer, The Univ. of Tokyo

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

2003 RRAFARFBEHRLRIRTI A EREIR
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Takeya Laboratory

A #i— TAKEYA, Jun

1986 RRAFIBFAMIPFRIZEZE 2005~2006
B.S. The Univ. of Tokyo B L BRI S B IS EE)
1001 BEASASEISHERELEET Visiting Assoc. Prof., Tohoku Univ.
Graduate School of Sci. The Univ. of Tokyo, MS 2006 AFRAZFIEFZMEFMEZFIERR

BEEANE PR AR Assoc. Prof. Osaka Univ.
Central Research Institute of Electric Power Industry 2007~2011

2001 13+ (8%) (HRRAF) FERTIREEESE D R R (FE)
Dr.Sc. The Univ. of Tokyo PRESTO Scientist
2001~2002 2010 ABRAZEEFAMTRIEIR

2o R T RAFE AR R AT & B % 8 (R (E) Prof. Osaka Univ.
Visiting Researcher, ETH, Zurich 2013 BEASKIS

} Prof., The Univ. of Tokyo
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RUOS Y VSR AU BRI S
 BENSH TRV TUIMOZ I 2 RORE
- BAFOIIORDEZRVABEREHRE R

A WO —

BEEMESHFERVE-ILIMOZY RO R,
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Optical and electric materials of conducting polymers. Polymeric
nonowires can be observed on a fine electrode substrate by Atomic
Force Microscopy (AFM).

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 supramaolecular
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-linking junctions

2. New functional materials with polyrotaxane structure

3. Optical and electric materials of conducting polymers

4. Structure formation and function realization using micro phase
separation

BB BRICEREBE S FMROEXR,
BB EP BHEICEKIETHR2 L FHLW M- #EEED IR T 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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Solution-processed printed organic
single crystals

2 ¥ Lt
WHRE)IBFEERILFEDPS
Synthetic chemistry

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 transpart 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 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 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.

II

WEMEHIERSPICTIETFDRN WHLWMliEZELET 2 TFEMRE
Physics to understand fundamental Innovations for future industry
processes of charge transport

b s 0oxvE—Y
KERCHRTHTEDEER. FULFRERAE T ESER . BE
UL BADDAER AU HRICEETDEVNWDTOLTRZTDIEICEKD
CREZBRITDEICHITDRMARPEEZE(CDIISNSTE
REBVWF T ARECTHAFEL—HEIOBCUICR ZESATEBEHEL
FELFLLIETODNBDDZAIEDBICLT. LW DBEELTUVE
TS D TRRULHZREL RDB R DELS RS FBSERES
NBDLDICHREDR YV I—RBHELET,

15 .



s 16

B EMAE

Fujioka Laboratory

BERE ¥ FUJIOKA, Hiroshi

1984 RRAFTHETELFREE
B.S. The Univ. of Tokyo

1984 FLXBE#MARIT A
Fuijitsu Limited

Ph.D. Univ. of California, Berkeley

Res. Assc., Univ. of California, Berkeley

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

1998 RRAFAFR TFRMERHL

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

1995 HUTHIZTRFEN—IL—KIELFRET

1995 HUTHNZTREN-IL—RE[IFHIARE

1990 HRAFAFR THRMEHBIHIE

Assoc. Prof., The Univ. of Tokyo

2004 REAFPEERIMMAEAHRLUZ

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

BBEEER EOATOIESX vIILRRERETS
AZN—HILEEEE
Universal epitaxial chambers which make it possible to
grow semiconductor films on various substrates with
large lattice mismatches.
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B.Sc., Univ. of Tokyo
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Ph.D., Univ. of Tokyo
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Lecturer, School of Eng., Univ. of Tokyo
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WY VFHZ—T4870O3y 711
ML OIS
TiO2 + Ag Nanoparticles AEICEAE

- . TiO2-Ag multicolor
zgit)lgol_l?}:; l T UV Light photochromic material

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

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

2007 RRKZPEERIMA TR IR

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

2008 REAFEERAMN TP EIR

Professor, Institute of Industrial Science, Univ. of Tokyo

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

Our research interests include development of advanced
electrochemical devices and materials, in particular,
plasmon-based electrochemical devices and
photocatalysts.

b sz oxvte—y

1. Photovoltaic devices, photocatalysts, multicolor and
infrared photochromic materials, and analytical devices
based on localized surface plasmon resonance.

2. Photocatalysts with energy storage abilities and
photocatalytic lithography.
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B.S. Tohoku Univ.

Dr.Sc. Tohoku Univ.
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Res. Assc. Tohoku Univ.
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2012 RRKZPEERIMRITPRBUR
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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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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
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A fluorescence microscopy image of Vitamin C in cancer cells
using the phthalocyanine R2c.
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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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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.

. Control of structure & properties in electrode materials for
electrochemical supercapacitors 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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Dye-sensitized Solar Cell and IPCE Measurement
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Our major researches are construction of photo-energy
conversion systems. We have been interested in novel
supramolecular systems having ordered nano-structures.
Exquisite control of the electronic state of the
nano-materials will open the door of frontier material science
and bring the future photoenergy conversion technology.
Current research projects are as follows.

Current Projects and Some Keywords

1. Organic Photovoltaics
Dye-sensitized Solar Cell; Solar Rechargable Battery; Energy Storable
Dye-sensitized Solar Cell; Organic Photovoltaic Device

2. Energy and Electron Transfer in Nano-molecular Systems
Avrtificial Photosynthesis; 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

3. Conducting and Magnetic Functions of Novel Molecular Materials
Conduction and Magnetism of r-Radical Crystal; Organic Conductor;
Conducting Polymer; Photoconductive Molecular Materials;
QOrthogonal rr-Radical; 7-Radical Porphyrin Array; Spin Alignment
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Porphyrin J-aggregate Film and the AFM Image
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Advanced Lectures on Quantum Chemistry Advanced Lectures on Fundamental Engineering Advanced Exercises on Applied Chemistry
of Catalysis _
W EAKRELE ) W REERE L5 5R
Semiconductor Surface Chemistry WA EFee SRR Advanced Chemistry of Functional Metal Complexes
_ Fundamentals of Optelectronic Functional Thin Films
WS REM L2 R ) WXERFAEZE
Photo-Functionalized Materials MR REM SR X-ray Photochemistry
_. _ Advanced Lectures on Functional Inorganic Materials
WIRIEEHA 3 WiEE - kit - SRER(EZE
Advanced Lectures on Environmental WS RS R Organic Chemistry: Structure, Reaction, and Synthesis
Chemical Analysis Advanced Lectures on Applied Chemistry
N _ o B 1 HFEYIIE S
WEBIEEMEIER W aHREE e RS R Single-Molecule Biophysics
Superconducting Materials Radioanalytical Spectroscopy in Material Science
WIS A 2R BESEETINA 4R
Advanced Lectures on Applied Spectroscopy Advanced Lectures on Electrochemical Devices
W/ 1 T oD E BEZz - RIF(EE
Biochemical Separation and Analysis Safety and Environmental Chemistry
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Instrumental Analysis for Biomolecules

Advanced Laboratory Work on Applied Chemistry
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FT-IR for Microanalysis
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Scanning Electron Microscope
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Network Room
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Molecular structure analytical apparatus
SILBILERH R IIRIRIEEE (NMR)
T—UTZHRN G FeEE (FT-IR)

T—UIZ - -5 aHERE (FT-Raman)
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AfEX—EMAERE (CD)
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Crystal structure analytical apparatus
B9 LB T IBMEE (TEM)

FIBEEH EHEREE (FIB)

=9 e EETIE T IR (SEM)
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SEIIXHREITRE (XRD)
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Elemental analytical apparatus
ICPFE D45 (ICP-AES)
ICPEEH#T#E (ICP-MS)
CHNITZRDHTEE

HIEXIRDHTRE (XRF)
[RFIEDHTERE (AAS)

REDHRE

Surface analytical apparatus
XERHBFHHEB (XPS)
EBERTO—JEBEME (SPM)
BFRIO0—J)Ao07F 54 F—(EPMA)
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Library for Our Department
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Le Thu Hac Huong isz=)

|'am currently enrolled as a second-year PhD student under the supervision of Prof. Kitamori. | have finished my bachelor and master
degree at the same department. With more than 6 years of experience as a student of department of Applied Chemistry, | have no
doubt that this department provides a stimulating and supportive environment for exciting research and rewarding scientific studies,
as well as strong ties with the chemical industry.

During the PhD program, | have had an awesome opportunity to start an interesting and innovative study in one of the leading labs in
the field. | am sure that pursuing PhD is the most valuable experience in my life, for besides specialized knowledge, all the skills that
| have been learning would be precious for my career in the future.

BEL(RMFL)
Ngo Thi Hong Trang =swiz=)

| 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.

1 EBIRE (A1)
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. |
have been impressed by the strength and the friendliness of people here. | have studied many things from the Japanese culture.

BLRE(E3)

Lin Chun-Liang iz srmz=)
| 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.

BEHARR (D547
Pihosh Yuriy cswmss)

| 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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