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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
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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.
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The Center for Atomic and Molecular Technologies (CAMT) has been renewed.
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Division of Quantum Engineering
for Atomistic Design
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Division of Beam-Applied Engineering
for Surface Activation Design
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Center for Atomic and Molecular Technologies
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Management Committee
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Division of Materials, Structures, and
Functions Design
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Area of Quantum Surface Structures Design Area of Surface Reaction Design Area of Composite Materials Design
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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
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Area of Environmental Reaction Design
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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.
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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.
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Osaka Research Institute of Industrial Science and Technology
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The Institute for Solid State Physics and Optics,

Wigner Research Center for Physics of the Hungarian Academy of Sciences

Central European Institute of Technology - Masaryk University
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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.
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Division of Materials and Manufacturing Science / Materials PhyZics Area / HRUR 7J<E§ IEIK&
Materials Physics Area Assoc. Prof. MIZUNO Masataka i
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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.
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Division of Mechanical Engineering / Complex Mechanics Area / AR (%E) =) Bﬁ_ @
Solid Mechanics Subarea prof.” SHIBUTANI Yoji
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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.
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Micro Thermal Engineering Subarea prof.” SHIBAHARA Masahiko
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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.
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Applied Physics Area / Theoretical Nano Materials Science Area Assoc. Prof.” DINO Wilson Agerico Tan
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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.
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Materials Physics Area / Materials Physics Area Prof. ARAKI Hideki / Assis. Prof. SUGITA Kazuki
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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.
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Division of Materials, Structures, and Functions Design / AR #ﬁ EA;E
Area of Composite Materials Design Assoc. Prof. ITO Mikio
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We have been trying to investigate mechanical phenomena at nanoscale based on direct observation by
in-situ electron microscopy with nanomanipulation technique.
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Division of Mechanical Engineering / Complex Mechanics Area / o d .

Nanostructural Engineering Subarea Assoc. Prof. HIRAHARA Kaori ]
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From the perspective of fundamental properties of surface/interface physics, we have performed education and 7= il —

researches to improve the electron-determinate functionalities, including magnetism/electron transport/tunneling P !!

properties, of nanomaterials; metallic thin layers/multilayer films/artificial lattices/nano-magnets.
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Division of Materials and Manufacturing Science / Materials Physics Area / * & L’ .

Physics of Surface and Interface Area prof.” NAKATANI Ryoichi
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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 -
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Division of Electrical, Electronic and Information Engineering / -~ .

Department of Quantum Electronic Device Engineering / Functional Materials Creation Area Assis. Prof. IMANISHI Masayuki E.H'.'-"
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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.
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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.
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Division of Electrical, Electronic and Information Engineering / * KE
Department of Quantum Electronic Device Engineering / Functional Materials Creation Area Assoc. Prof.” IMADE Mamoru E.Hl.'-"
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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.
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Division of Beam-Applied Engineering for Surface Activation Design / 7N ""\. @
Area of Surface Reaction Design Prof. HAMAGUCHI Satoshi
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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.
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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.
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Division of Beam-Applied Engineering for Surface Activation Design / = = @
Area of Surface Reaction Design Assoc. Prof. YOSHIMURA Satoru
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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. "
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Division of Beam-Applied Engineering for Surface Activation Design / . @
Area of Applied Plasma Design Assoc. Prof. KITANO Katsuhisa ,'
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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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Division of Sustainable Energy and Environmental Engineering / * g . @ vl
Quantum and Energy Engineering Area / Medical Beam Physics Area Prof.” AWAZU Kunio -
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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
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Division of Applied Chemistry / Molecular Chemistry Area / _/_ — @
Resources Chemistry Area Assis. Prof. KONISHI Akihito
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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.
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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.
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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? it
We focus on unique relationships between structures and reactivities in various kinds of molecules, . v e
including organic molecules, metal complexes and biomolecules.
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Structural Organic Chemistry Area prof.” HAYASHI Takashi
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