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I Message from the Director

The Center for Atomic and Molecular Technologies (CAMT) was renewed on April 1,
2013. Its English name remains the same for the convenience of the researchers and
their studies, but the Japanese name was modified to place emphasis on the design.
The new CAMT has three core missions:

(1) Design of innovative materials, structures, and functions at the atomic and
molecular levels, based on scientific and technical progress beyond nanotechnology;

(2) Simulation-based engineering for designing innovative materials and structures; and
(3) Realization of prototype devices in close partnership with industry.

In order to achieve these goals, the Center has three research divisions: (1) Quantum
Engineering for Atomistic Design; (2) Beam-Applied Engineering for Surface
Activation Design; and (3) Division of Materials, Structures, and Functions Design.

The Center also encourages inter-disciplinary research among various scientific
activities including some of the departments of the Graduate School of Engineering of
Osaka University. In order to keep you informed of our latest academic achievements
and new products emerging from the academia-industry alliances, updates in the
website and newsletters will be distributed.

We are looking forward to receive the feedbacks for more productive research

collaborations.

Director of CAMT
Professor of Mechanical Engineering, Osaka University

Yoji SHIBUTANI

-entegifoy tomiciand) oleculagy echnologie
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Division of Quantum Engineering
for Atomistic Design

The division aims to achieve quantum-based design of innovative materials,
structures and devices in the electronic and atomic-level calculations and manipulations.

Quantum engineering, Catalysis,

@ Area of Quantum Surface Structures Design @D wem o e hea ranser

Our group aims to understand material properties and physical phenomena in the electronic and atomic
levels. We perform computational design of advanced materials by utilizing state-of-the-art computers,
and develop innovative techniques for energy conservation and sustainability.

eQuantum dynamics in surface reactions

eComputational materials design

eDeformation mechanism and nanomachining for nanocarbon materials
oFirst principles modeling of mechanical behaviors of materials
eControl of interfacial heat transfer

Material science,

@ Area of Materials Design for Quantum Engineering ot o el

We are examining the origin of useful properties of materials by using positron annihilation spectroscopy
and quantum-based simulations in order to design new materials.
o o )
eNanoscale characterization of metallic materials, 0 9Py ’. —
ceramic materials and biomaterials ‘® P PE®
elnvestigation of quantum properties in semiconducting
and magnetic materials

e Ph)e’e Blgv@ 8

elnvestigation of effect of hydrogen on nano-structures .\‘-' oo .\f:“ .\3',-'
elnvestigation of nanoscale characterization using positron annihilation ¢ oMb of o ar®
eQuantum-based simulations of materials in the atomic PGP v

and nano scale levels

' ' H Liquid crystal, Photonics, Organic semiconductor,
oArea Of Func“onal Dev"-:e Des'gn Thqin-filmyphotovohuics, Gulligum nitride

We are studying organic electronics using organic molecules and polymers. In addition, growth techniques
of high-quality wide-gap semiconductor materials are developed for ultra-violet light-emitting diodes and
laser diodes, and high-frequency and high-power electronic devices.

eNext-generation liquid crystal materials ﬁ
eNano-structured liquid crystals, tunable plasmonics - ¢©
and metamaterials g
eLiquid crystalline semiconductors A
oThin-film photovoltaics(OPVs) Thin-film photovoltaics(OPVs) ~_localization of

gold nanoparticles

®2-cm bulk GaN
single crystal

e0rganic lasers and transistors (OTFTs)

oGrowth of high-quality GaN single crystals
by the Na-flux method

eHigh temperature synthesis of GaN single crystals Y4 i |
with high growth rate Nano-structured liquid crystals



Division of Beam-Applied Engineering
for Surface Activation Design

The division aims to conduct basic research on plasma, ion and laser beam physics
and its innovative applications boosted by their non-equilibrium surface reaction fields.

0 Area Of Surface Reactmn DeS|gn Plasma physics, Plasma processing, Plasma Medicine

With the goal of clarifying the nonlinear dynamics of plasmas and their interactions with materials, our

research on a wide range of plasma science is conducted based on theory, numerical simulations and
experimental analyses.

eTheory and numerical simulation for analyses of plasma-surface interactions
eExperimental analyses of plasma-surface interactions

eMaterial surface modification by plasmas and ion beams

ePhysics and chemistry of atmospheric-pressure plasmas

eMedical and biological applications of plasma technologies

OArea Of Plasma Phy5|cs DES|gn @D Plosma processing, Energy conversion, Diagnostic of plasma

We are studying plasma physics to understand and control plasma and its applications in various fields, in
order to solve various issues related to energy, biology and the environment.

eMicroplasma in various environments
elarge-area plasma processing
eEnergy-related applications of plasma
eAdvanced diagnostics of plasmas

OArea Of Appll&d Plasma DESIgI’I Atmospheric pressure rlusmu, Plasma medicine,

Biomaterial, Analytical chemistry

We carry out interdisciplinary collaborative research to explore possible medical, biomaterial, and

analytical instrumentation application of plasma, based on our capability to generate cold atmospheric
pressure plasma.

ePlasma medicine (dental disinfection, hemostasis, Alzheimer's disease)

ePlasma induced chemical processes in liquids

eNear-infrared bio-imaging nano-particles

eProductization of highly sensitive plasma detectors for gas
chromatography system applications

gArea Of Environmental Reaction Design Thermoeledric conversion muteriuls,

Quantum energy materials, Laser, Mass spectrometry

Our area aims to develop novel materials with interesting characteristics for the conversion and storage

of energy. Techniques for laser processing and analysis of materials and biological tissues are also
researched.

eEcological thermoelectric conversion materials

eEnergy conversion materials for environment-considerate
next-generation energy sources

eQuantum energy materials for nuclear engineering and
radio-technology

elaser processing of biological tissues

elaser ionization imaging mass spectrometry
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Division of Materials, Structures,
and Functions Design

The division aims to design atomic and molecular structures by controlling physical
and chemical interactions for cutting-edge metallic, organic, inorganic and biomaterials.

°Area of comPOSIte Materlals DESIgI‘I Surfuce/lnierface physusi Nanostructure design,

Powder processing technology

Regarding the fundamental properties of surface/interface physics and control of micro-/nano-
structures, we have developed novel processes for fabricating promising functional materials.

elMagnetism and electron transport properties of ultrathin films
and quantum wire/dot

eDevelopment of novel sintering process
by directly applied pulsed-current heating

eFabrication and characterization of
high-performance magnetic devices and
thermoelectric materials

@ Area of Functional Molecular Materials Design @ irouicsymhests Ctalyic reacion,

Functional materials

Our research programs are focused on developing synthetic methods based on novel strategies and
innovative transition metal catalysts for functional molecular synthesis.

o(Cross-coupling reactions using anionic transition metal intermediates
eMulti component coupling reaction of simple

carbon feedstock Alkyl -X + R-MgX Lc:o/orci Alkyl -R
eAddition reaction of carbon and heteroatom SCF e (ZnX) P
i ;F, Cl, Br, OTs or
groups over C-C multiple bonds Ph——=—Me
eGeneration and synthetic usage of carbonyl
nucleophiles o cat. Pd, Pt R>:<R'
eMechanistic study and theoretical calculations O E  “eteroatom

C Heteroatom

OArea Of Molecular Assembly DESIgn Moleculurirunsformunon Molecular assembly,

W Functional materials

The research in our group combines elements of organic, bioorganic, organometallic, and
supramolecular chemistry to create new functional proteins and their assembly and nano-materials.

chemically protein assembly via

.NEW functionaliza“on Of heme proteins modified proteln supramolecular lnteractg(' “@"E
eSupramolecular assembly of proteins {i’"@ 'Mself mmbly@‘ 'ﬁi" Tﬁ“‘(
e(Creation of new biocatalyst stimuli-responsive materials %

eDesign and development of catalysts that can e &

transform naturally abundant carbon resources
e(Catalytic methods for complex n-conjugated materials

Cross-Coupling
for future generations
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Towards realization of innovative, atomic-level "monozukuri"
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The Center for Atomic and Molecular Technologies (CAMT), first established in April 2003, has achieved a lot in terms of
accumulating fundamental (atomic-level) knowledge for innovation on novel functional materials and devices. With the
reorganization in April 2013, CAMT strives further to meet the needs of future society through the realization of innovative,
atomic-level "monozukuri". With "DESIGN" serving as the cornerstone, the following three pillars have been made up in CAMT.

1. Emphasis on research focusing on the atomic- and/or molecular-level design of materials, structures, and functions;

2. Active promotion of Simulation-Based Engineering; and

3. Emphasis on prototype research directly linked to industrial applications.

CAMT's latest achievements include the commercialization of a novel analytical instrument based on atmospheric-plasma
technology, and its applications to the medical field.

CAMT consists of three divisions, viz.,

(1) Quantum Engineering for Atomistic Design,

(2) Surface Activation Design using Plasma and Laser Physics, and

(3) Materials, Structures, and Functions Design by Physical and Chemical Reactions.
They are interacting and collaborating in an inter-disciplinary manner.

CAMT actively pursues the new partnerships and strategically strengthens the existing partnerships, as the need to accelerate
collaborative researches.

CAMT has a constantly updated website and publishes a newsletter to keep you up-to-date with the latest research achievements
and the other related-matters.

We look forward to your continued support to CAMT. Yoji SHIBUTANI

Director of CAMT
Professor of Mechanical Engineering,
Graduate School of Engineering, Osaka University

0 L% —ih ¥ History

1967/6/1  MBE I T b Bt

Plasma Physics Laboratory was established.

2003/4/1 JE T T A A BE 4 v 7 — Bl i (Sl
The Center for Atomic and Molecular Technologies (CAMT) was established.

2013/4/1 TIIvZFHAL W% 7 — Bk (UHl)

The Center for Atomic and Molecular Technologies (CAMT) has been renewed.
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Division of Quantum Engineering
for Atomistic Design

RERIDHIEEZEERZEERFT
Division of Beam-Applied Engineering
for Surface Activation Design

PRV IOFTHAURRE Y —
Center for Atomic and Molecular Technologies

vy EERER

Management Committee

MEL- 18585 - BEAERRE TR 3T ERPT
Division of Materials, Structures, and
Functions Design

-BFREBGERETDE ‘RERGERETDE < VIR MAEIERET 7 B

Area of Quantum Surface Structures Design Area of Surface Reaction Design Area of Composite Materials Design
-BTFREEMEIERET 5 TSAIEERET D E -HEED FHEIEREt DS

Area of Materials Design for Quantum Engineering Area of Plasma Physics Design Area of Functional Molecular Materials Design
-HRESI\A REREH D EF ~TSAVILHERE D E D FEEREDE

Area of Functional Device Design

Area of Applied Plasma Design

Area of Molecular Assembly Design

RIBRINERET 7

Area of Environmental Reaction Design

‘ BYEMFZE LIS Research Institutes related to Center
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E%jf X?*ﬂ?@l‘gﬁﬁ%mﬁ International Research Hub for Advanced Plasma Sciences EI:EI:T _E'E
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ASEAN Human Resource Development
on Computational Science and Technology

This institute has been established since 2017 in School/Graduate School of
Engineering, Osaka University, to facilitate international collaborative research
in basic sciences associated with plasma technologies. It conducts interdisciplinary
basic research in plasma science and related fields in collaboration with
industries and other academic institutions around the world to establish
scientific research base for wide-range plasma application technologies.

(1) % (2 == @) [l
= ! : ]
[=1: [=]5 =154

The Center contributes to develop next human resources which are devoted to
the simulation-based engineering, especially in the growing ASEAN countries.

(1) Quantum Engineering Design Course

The purpose of Quantum Engineering Design (QED) program of Graduate School
of Engineering, Osaka University is to equip new generation of young scientists
with advanced knowledge and cutting-edge research skills in the fast-developing
field of science and engineering. This program provides students with up-to-date
and world-class research techniques to realize the quantum engineering and design.

(2) Professional development Consortium for Computational Materials Scientists
Professional development Consortium for Computational Materials Scientists
(PCoMS) organized by Institute for NanoScience Design of Osaka University encour-
ages young researchers of high-performance computing technology for computational
materials science, and develops the next generation innovative professional.

(3) Master's in Nanotechnology Program of Vietnam Japan University
Vietnam Japan University (VJU) has been opened since 2016 under JICA proj-
ect in Hanoi, Vietnam. Osaka University contributes education and research of
one master program of VJU, Master’ s in Nanotechnology Program (MNT). The
Center cooperates with one research direction of MNT, Computational Tech-
nology.

o FERLWZEHBESL  Collaborative Research Projects

I EUTRBESEE AR RATR oty y— DA
National Institute of Advanced Industrial Science and Technology Tsukuba ]
ENTHRBIR A A LETAATEN BAt s — e
National Institute of Advanced Industrial Science and Technology Kansai ]
ENTHBR A A LRTAATEN Pt s— e
National Institute of Advanced Industrial Science and Technology Chubu -m
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Wigner Research Center for Physics of the Hungarian Academy of Sciences

Central European Institute of Technology - Masaryk University
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=St & B 5 % fi7 computational Science and Technologies o o o o o o o o
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Analysis of nanostructural properties by first-principles calculations
We create design guidelines for realizing new materials, using first-principles calculations, and analyzing
nonstructural properties of alloys and metallic compounds.

NTUZIVEERZEY MEMPEFZERE 850 E ;

Division of Materials and Manufacturing Science / Materials PhyZics Area / HRUR 7J<E§ IEIK&
Materials Physics Area Assoc. Prof. MIZUNO Masataka i
HHEBEDIIWVFRAT=I-RIWVFITLIIRAETUVY s i

Tl Msrvoas Sy

MRS DR - BUET B D RERE AN~ X AOSENEERESELT. LFRr—ILZLTwF o, I i)
VOABBEGNZDERDODMAZITOCVE T B RILF AT —IVRBAZDIcHDEF RFI=2 Lans
=23y, kB ZzR DBE R ORI, HEEENKEZINAUCIHRRRREDRAESNEDSNTVET, o

Multiscale and Multiphysics modeling of materials and structures ‘_El

We conduct multiscale and multiphysics modeling by electronic and atomic simulations and micropillar testing to create innovative materials and et sussy e e
structures, and develop a new microscope for nondestructive observation using thermal and acoustic wave propagation multiphysically coupled.

BMTFEY SEAN"IREBE BEFIFEE AES e —
Division of Mechanical Engineering / Complex Mechanics Area / AR (%E) =) Bﬁ_ @
Solid Mechanics Subarea prof.” SHIBUTANI Yoji

BFIRIVF—EEEIBICE D <(GH- 5T EIRS O FFEA & HlH

>R — LORBERROEREREE, HF TR+ — BB E SN T TVET. BT, /1
BoF TS OREE DRI MTEE TSI EREMA AL, GRBEOTSE5ME
B EPE TR —~OEREEELTLFT.

Heat transfer control based on molecular energy transfer mechanism

We elucidate and control heat transfer phenomena in the vicinity of solid-liquid interfaces based on
molecular energy transfer mechanism for effective use of energy.

BRIZEH YA IOKBRZEE YA IO0RTFEELE =%
Division of Mechanical Engineering / Micro-mechanical Science Area / * A (RIT) ZE IEE 82
Micro Thermal Engineering Subarea prof.” SHIBAHARA Masahiko

7 /DR, . FigEEMEONEST Y

T/ DERRA, HIfH. FEEEEM B0 ET T A U ENREL. BTNFIE LS EYEZNFIEZREL
THFEEDTNE T,

Elucidate, control & manipulate, design new functional materials
We conduct research to elucidate, control & manipulate, design new functional (nano-)materials using
analytical methods and computational physics techniques.

BERS AYELEYR SRAYESHEE S/ YERE —— O Wi i
BE T I F U F i T
Division of Precision Science & Technology and Applied Physics / AR (GRAT) I?kl NO~ Wi Is,on Agen?o Tan .
Applied Physics Area / Theoretical Nano Materials Science Area Assoc. Prof.” DINO Wilson Agerico Tan

GETHmEZAVWCHRAMBOBFREZERZETAT LT, JU—TJHRIGBE COMMEMOE Lz
BERFHE CEDIELZRSDICLELUC, ToICOU-TEEERE COBRBMEILZET LTI EICLD
TOU—THEEEROFHIP. REBIU—TFRIICHALEL,

Using PALS, we can accurately monitor defect density and micro-structural changes in heat-resistant materials
during creep deformation. We can also apply the resulting model for creep damage and life prediction.

RTU7IEERFEER MEEEEE MRFHEFESE o B ZH —iE
Division of Materials and Manufacturing Science / %ng ”th?k A A ZH *:1
Materials Physics Area / Materials Physics Area Prof. ARAKI Hideki / Assis. Prof. SUGITA Kazuki




*: Adjunct

ABZ M FIOKRWBE . BRI BCEM RS, SEEEE S OSEEEL - Bt TOER
DFIFEZE. TEU TR ERIMTICR D TITOCWVET . ./ VIRV yMEPE T MM R DO ECE I, 37
REREBREEORFAELLE, IRERRZEEUCTOEAT YA VICET MAZIToOCVET,

We carry out R&D of new synthesis process, mainly unique powder metallurgy techniques, e.g., directly
applied current sintering, etc., to realize various functional materials.

ME-EE MR ETIRREY ORIy ERET 9 B s
Division of Materials, Structures, and Functions Design / AR #ﬁ EA;E
Area of Composite Materials Design Assoc. Prof. ITO Mikio
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BFEMRICIDIERRR N CH /Y ZE2b—3y - F /T ZTV, T/ A—NVERICFRENZIER
KROFAPREREICIOBEHET . T/ N—RUHEHEGFD UL FEESHRDE TR EFBEICHFKTD
RIS 72 E0 g ERRICERDEMFE T,

We have been trying to investigate mechanical phenomena at nanoscale based on direct observation by
in-situ electron microscopy with nanomanipulation technique.

BRTYER EAXNIXBE F/BET2EE : T \ Clat Bl
Division of Mechanical Engineering / Complex Mechanics Area / I :FJE 1*" ;
Nanostructural Engineering Subarea Assoc. Prof. HIRAHARA Kaori ]

. M O
TEBR ZTER ATET F/HEMBOSKE(EZEIEL. BEFY%. HFICHET SFHERER b N .

VRIVPEICEBL T ZOERBYMEINAICOVN T RFREYPEEVSERD OB B EMAZITOTVET, | Jttaiuo

From the perspective of fundamental properties of surface/interface physics, we have performed education and s _ T
researches to improve the electron-determinate functionalities, including magnetism/electron transport/tunneling e !!
properties, of nanomaterials; metallic thin layers/multilayer films/artificial lattices/nano-magnets.

E

NTUZIVEERFEN MEYEFEE RFEEAYEFEE wiE(RE) By =E—
Division of Materials and Manufacturing Science / Materials Physics Area / * & L’ .
Physics of Surface and Interface Area prof.” NAKATANI Ryoichi

B F - T /N A A 3 {7 Electro-optical Devices Technologies
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NaTSw o RAERML. % BFF) I RDBTHHKEUTEEEN TN SCaNBROBAEIL. KOE f
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GaNfEEMMESNSF ALV CHFESNTLET, \W
Fabrication of large diameter GaN wafer without structural defects through the Na-flux method i 1

GaN crystal has been drawing attention as an energy-saving material for optical and electronic devices. We are f.. & G |
working on improving the quality and enlarging the diameter of GaN crystals, using the Na-flux method. R -
ERETFEBLYER BTTHHM BEHHANES B ST = BlisE
Division of Electrical, Electronic and Information Engineering / -~ .

Department of Quantum Electronic Device Engineering / Functional Materials Creation Area Assis. Prof. IMANISHI Masayuki

BREILINOZIR TN AMET INA ADFIFE

BER THZRD FIFEZRWNC. 2 FOBECHEMME PSR EMZEEISERULEIVINIZIOR - T
RZ O T)A ADTTREEZEEIR KU CVE T KT T ATUA [CBFDTEDEVREMEDERDH
UWERZTEOCVETY,

Organic materials and devices for electronics and photonics

We explore the possibilities of using m-conjugated molecules and liquid crystals to create novel functional
materials and devices for realizing electronics and photonics applications.

ESETFREHRIFFH BFIEEP D FEEMET I\ XEE % (%) RIS JEE)
Division of Electrical, Electronic and Information Engineering / * e
Department of Quantum Electronic Device Engineering / Functional Molecular Materials and Devices Area Prof.” OZAKI Masanori
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Development of bulk GaN growth process using Oxide-Vapor-Phase Epitaxy technique i | b

Defect-free and low-cost GaN wafers are imperative for fabricating and realizing high-efficiency GaN-based
devices. We have developed a new vapor phase growth technique to grow low-cost bulk GaN single crystals.

BRETERILEN BTTEHM BELHNANAL s () S 52 s B
Division of Electrical, Electronic and Information Engineering / * KE
Department of Quantum Electronic Device Engineering / Functional Materials Creation Area Assoc. Prof.” IMADE Mamoru E.Hl.'-"

¥ BFEMEANIEGCINFHETOEAEORFRE
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Technological innovations in processing of state-of-the-art semiconductor devices and hiomaterials }

Aiming at technological innovations in processing of state-of-the-art semiconductor devices and biomaterials, we conduct research in
plasma physics, plasma chemistry, and plasma-material interactions, using experiments, modeling, and numerical simulations.

RERSHERAARSB RARGHS S wiE R[] 5%
Division of Beam-Applied Engineering for Surface Activation Design / 7N ""\. @
Area of Surface Reaction Design Prof. HAMAGUCHI Satoshi

BB IS AV DHBMREEB LUEHAEDORFEEERIH
TSARDIIEERAD, ZDEMILERFET IIHICED, BB T )L+ —S QRS EREOR
RICHUET . CNETIC, REEHICRII DHHNET S T — UL UVRAT S AR RA RIS R
L. &ELARARICRDBA TLFT,

Noble plasma technologies and industrial applications

We carry out R&D of novel plasma technologies and applications, e.g., applications in flow measurement
and pulse processing reactors.

KERGHEREHREI TSR DB . — [l
Division of Beam-Applied Engineering for Surface Activation Design / /E%Zﬁ Uzl: @ZE" @
Area of Plasma Physics Design Assoc. Prof. SUGIMOTO Satoshi
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Low-energy ion heam experiments for the development of novel materials
We have synthesized functional catalysts by injecting 500eV indium ions to SiO: films. In addition, we have
also produced low energy beam fragments from hexamethydisilane to form SiC films.

RERGHHREAHRLBP RARIGREHE g SN O
Division of Beam-Applied Engineering for Surface Activation Design / = = @
Area of Surface Reaction Design Assoc. Prof. YOSHIMURA Satoru

AREREITS AV EAVWEER-IN\1F LA
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BASISADTECY . RE HBRED TS ANERSAOIEST. /A T FUF LORENEEES
HENORBDBETEET.

Medical and hio applications by atmospheric pressure plasma with room temperature
Atmospheric pressure plasma with room temperature can cause various chemical reactions. Applications
are disinfection of human body, surface treatment of biomaterials and so on.

REARGHEREHRBI TSIV BAR DT xE L8 B i
Division of Beam-Applied Engineering for Surface Activation Design / . @
Area of Applied Plasma Design Assoc. Prof. KITANO Katsuhisa E,'
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Study on interaction between quantum beam, living organisms, and supramolecules; Physical property analysis; Analysis of hiomolecules/biological substances
We study light-matter interaction, e.g., lasers interaction with living organisms and supramolecules. We
also develop new optical instruments for industrial and clinical applications.
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B TV F—THEN BF IS —T2HE BFC— AGATEES i () SR IR DR
Division of Sustainable Energy and Environmental Engineering / * g . @ vl
Quantum and Energy Engineering Area / Medical Beam Physics Area Prof.” AWAZU Kunio -

B 58 # A} Bl B 3 ffi] Functional Materials Technologies o o o o o o @ o o o o o o ¢
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Construction of functionalized organometallic complexes and r7-conjugated molecules @% 8%

Novel organometallic complexes and rm-conjugated systems exhibit peculiar functionalities. We are

]

engaged in elucidating the correlation between the structure and the properties of these materials. ooenaball moerdn Aussphor
IWREZEEW ) FEIRLZHEE BEERLFEE B J\NFH WA

Division of Applied Chemistry / Molecular Chemistry Area / _/_ — @
Resources Chemistry Area Assis. Prof. KONISHI Akihito
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BRI EEZE T ERILEMDMNEND DBEFEREDEI ZEHEUCVE T,

Development of direct transformation methods of organic compounds with metal catalysts

We develop new reactions using transition-metal catalysts, with the aim of establishing efficient and simple
synthesis methods to realize organic molecules with diverse functions.

ISAEFER S FRIREFEEE 2FREHEZFHEE B% FE B}
Division of Applied Chemistry / Molecular Chemistry Area /
Molecular Design Chemistry Area Assis. Prof. ANO Yusuke
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Development of new synthetic methods constructing carbon-carbon and carbon-heteroatom bonds @

Our research programs are focused on the development of new synthetic methods constructing
carbon-carbon and carbon-heteroatom bonds by unique transition metal catalysts.

IWAEFER HFRIREFEE MESR SR ==
Division of Applied Chemistry / Molecular Chemistry Area / B (*%E) *ﬁi P 8 EH @
Catalytic Synthetic Chemistry Area prof.” KAMBE Nobuaki
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Applied Bioinorganic Chemistry to understand metalloproteins and generate new nanobiomaterials . = Syeet? i
We focus on unique relationships between structures and reactivities in various kinds of molecules, v i
including organic molecules, metal complexes and biomolecules.

ISAEFEY MERKEELFEE BEERK{LFEE =
Division of Applied Chemistry / Materials Chemistry Area / ﬂ}f (RIE) $* = E
Structural Organic Chemistry Area prof.” HAYASHI Takashi
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