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EcoTopia — an enriching, beautiful, sustainable society
Realized and supported by our research in materials and systems
development

Director TANAKA, Nobuo

The creation of an EcoTopia — a high-quality sustainable society which is safe, secure, and enriching — is a critical
and urgent issue for Japan in the 21st century. In order to tackle this issue, we need to reappraise the way societies have
existed and functioned during the 20th century, and to conduct basic research inspired by the need to develop and create
environment-friendly technologies and social systems that can promote and produce coexistence between humankind
and materials, energy, and associated information cycles and reproduction.

The EcoTopia Science Institute was founded as a successor to the Nagoya University Center for Integrated Research
in Science and Engineering (established in 1995). Today, as a leading research institute working in the field of materials
and energy systems related to environmental science and technology, the Institute is making crucial contributions to the
development of green technology, an issue of considerable urgency for Japan.

This Institute has two affiliated facilities. One is the laboratory equipped with a Reaction Science High Voltage Electron
Microscope, which is the only such microscope in the world. The other is the Research Facility for Advanced Science and
Technology engaging in research into the microfabrication of materials. As a whole, the Institute is the biggest science and
engineering research institute at Nagoya University in terms of staff numbers, with more than 50 full time faculty members,
21 visiting faculty members, and more than 20 temporary research fellows. It also maintains a close relationship with the
Green Mobility Collaborative Research Center at Nagoya University, dedicated to automotive engineering development.

The Institute has three core research divisions, concentrating on a number of different research areas: basic research on

superconducting phenomena that could lead to power consumption reductions; the development of new environmental
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nanomaterials, such as photocatalysts; research on novel methodology for in-situ observation by electron microscopy,
X-rays, and neutron diffraction; research on the processing of environmental pollutants in sediment and soil, focused on
recycling and the physiological impact of those substances; research into biofuels and the energy conversion systems
they require; as well as research on smart grids for electricity delivery, thought capable of prompting considerable change
to social infrastructure in the near future, and the “smart cities” this technology will enable. Many of the findings from
these diverse and exciting research projects have been published, attracting great interest from related academic fields
and from such representative bodies as the Institute of Electrical Engineers of Japan, the Society of Environmental Science
Japan, the Japanese Society of Microscopy and the Society of Materials Science, Japan.

The Division of Integrated Research Projects works with other divisions of the Institute and departments of Nagoya
University, including the Graduate School of Engineering, to conduct unique research projects in partnership with local
communities, such as Aichi prefecture. It is a source of interdisciplinary and innovative research findings in fields, such as
environmental purification and biofuel development, that have proven challenging to tackle on an individual faculty or
graduate school basis. It is also committed to communicating the results of its research to wider society.

The Institute was founded in order to contribute to the realization of sustainable societies through cross-disciplinary
research. This need is growing ever greater and ever more urgent on a global perspective; to this end, the Institute
collaborates with more than 10 overseas partner universities in order to promote cooperation in research and obtain the
latest information from overseas.

The Institute will continue to make use of its model research facilities and internationally state-of-the-art equipment for
environmental material analysis in order to operate these research divisions and to conduct collaborative research projects
and integrated and interdisciplinary research projects. The Institute remains committed to playing the central role in the

development of green innovation in Japan.



Frif | Director

B X
IOET R
S RFUTI RS R

TANAKA, Nobuo

Professor of Division of Nano-materials Science,
Ecolopia Science Institute

BRFE : 199948 KW BB AFHIE. 2005F48H 5. TOAMECTRIFMERF/ T 7IVRIZMEER 5%,
20055 48D 52012038 ¢\ e ETFIEMIEEMR HRE. 201248 LY. TS T7REMER k.

Career Summary : Appointed Professor at Nagoya University in April 1999. Appointed Professor in the Division of Nano-
materials Science, Ecolopia Science Institute in April 2005. Worked as Director of the High Voltage Electron Microscope
Laboratory in the Institute from April 2005 until March 2012. Appointed Director of the Ecolopia Science Institute in April
2012.
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Research Fields : Fabrication, Characterization and Application of New Nano-Materials — Basic Study of Nano-Technology
Using Advanced Electron Microscopy —
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KATAYAMA, Masaaki

Professor of Division of Information and Communication Sciences,
EcoTopia Science Institute
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OKIDO, Masazumi

Professor of Division of Nano-materials Science,
EcoTopia Science Institute

77 K131 — | Chief Adviser
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TAKAI, Osamu

Visiting Professor,
EcoTopia Science Institute
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One of the principle objectives of the EcoTopia Science Institute
is the creation of a beautiful, prosperous and sustainable society
— an EcoTopia — harmonized with the natural environment. The
EcoTopia Science Institute conducts interdisciplinary integrated and
cross-disciplinary research related to the cycles and regeneration of
material things, energy and information. In particular, the division is
engaged in the proposal and implementation of business models
matched to the global economy and social systems adapted to
aging societies; in other words, research designed to engage in the
fields of green innovation and life innovation.
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HAYASHI, Kiichiro

Professor
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Project : Environmental Policy and
Assessment and Biodiversity/Ecosystem
Service Assessment/Valuation
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YAMAMOTO, Toshiyuki
L Professor
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Project : Design of Environmentally
Sustainable Urban Transport System
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Professor
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Project : Development of Magnetic
Sensors, Memories and Energy
Devices Based on Spin Electronics
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Project : Design of Robots Collaborating
with Humans, and Machines Self-
Adapting to Environment
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Project : Development of Terahertz-
Wave Source and its Applications
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OBINATA, Goro

Professor
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KAWASE, Kodo

Professor
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TANJI, Takayoshi

Professor
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Project : Development of New Electron
Microscopy Techniques and their
Application to Frontier Materials
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Designated Professor
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Project : Analysis of Spatial Structure of
Peri-Nuclear Cytoskeleton by Improved
Cryo-Electron Microscopy
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KATAYAMA, Masaaki
Professor
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Project : Wireless Communications and
their Applications for Green Systems
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Professor
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Project : Study on Technologies for Biomass
Energy and Energy Saving by Heat-Pump in
Cooperation with Developing Countries
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Visiting Professor
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Project : Identifying Environmental
Policies and Technology toward
Sustainable City Region from
Backcasting Approach
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Project : Robotic Technology for Paretic
People to Reconstruct Walking Ability
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Project : Development of Efficient Use

System of Minor Metal for Resources
Recycling
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Project : Biomechanical Analysis
of Human Body Movement and its
Application to Rehabilitation
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Visiting Professor
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Project : Economic Analysis on
Effectiveness of Environmental Policy
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Visiting Professor
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Project : Electron Wave Interference

and its Application to Research on
Advanced Materials for Energy Supply
and Environmental Protection
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Project : Development of Novel
Chemical Reactions and Environment-

Benign Functional Materials by Using
Energetic Quantum Beams
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Project : Analysis on the Effects of

Under-Reporting on the Estimation of
Traffic Accident Risk
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YAMAMOTO, Ko
Assistant Professor
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Project : Mechanism and Motion Control

of Humanoid and Application to Social /
Welfare Engineering
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HASEGAWA, Yasuhiro

Designated Assistant Professor

F N

HZEERE | RIBEERODcHDEY Sk
M- ERRRT—EADFHEFE

Project : Biodiversity Measuring
Methods and Ecosystem Service
Measuring Methods as a Biodiversity
Policy Tool
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MINAKATA, Shiho
Research Fellow
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Project : Analysis of Spatial Structure of
Actin Cytoskeleton
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The Division of Nano-materials Science conducts research into
the physics and chemistry of nanometer-sized solids as well as the
applications of nano-materials to materials and biological science.
Specifically, the division is engaged in (1) the search for new
methods for the chemical production of nano-materials; (2) the
study of nano-materials and thin films with a view to application
in biotechnology and medical science; (3) the structural study of
the magnetic and optical properties of nano-materials in ordered
arrays through self-organization; (4) the development of analytical
techniques for nano-materials using electron beams; and (5)
the theoretical understanding and application of new synthetic
catalysts exploiting the functional properties of molecules.
Affiliated faculty are encouraged to develop organic partnerships
and collaborations, focused on the development of nano-materials

science.
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Project : Development of Environment-

Compatible Functional Materials via
Chemical Process
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OKIDO, Masazumi
‘ ] Professor
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Project : Investigation on the Materials
Processing with Low Environmental
Impact by Surface Structure Control

H EX
HR

TANAKA, Nobuo

Professor
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Project : Fabrication, Characterization and
Application of New Nano-Materials — Basic
Study of Nano-Technology Using Advanced
Electron Microscopy —
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Project : Analysis of Nanomaterials
Synthesized by Plasma Processing Using
Spectroscopic Methods for Energy
Applications
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Designated Professor




ik kR
GRS Hix

SAITO, Nagahiro

Professor
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Project : Analysis and Control of
Interaction between Water and Material
Surface from Atomic and Molecular Level
Viewpoint
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Professor
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Project : Development of New Electron
Microscopy Techniques and their
Application to Frontier Materials
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Visiting Professor
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Project : Research and Development on
Environment-Friendly Material for 80%
CO2 Reduction
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Visiting Professor
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Project : Computational Design of
Biomediated Green Materials
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Project : Fabrication of Oxide Film for
Corrosion Resistance
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SAITOH, Koh

- L Associate Professor
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Project : Development of Characterization

Methods of Nanomaterials Using
Electron Beams
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/ Associate Professor
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Project : Research and Development
of Eco-Friendly High-Performance
Functional Materials
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TANAKA, Shigeyasu

‘ v . Associate Professor
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Project : Development of Atomic Level
Characterization Technique by Use of
Electron Beam and its Application to
Advanced Materials
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Project: Preparation of Glucosamine and Qligosaccharides from Chitin/

DS

(hitosan via Solution Plasma Technique for Application as Biomediicine - I1

Comparison on Susceptibiity to Hydrolysis of Chitin and Chitosan
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Project : Development of Innovative
Electrolytes Based on Molecular lonics
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= Assistant Professor
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Project : Atomistic Structure Analysis of
Nano Materials by Utilizing Advanced
Electron Microscopy
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YOSHIDA, Kenta
Designated Assistant Professor
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Project : Analytical Electron Microscopy
of Heterogeneous Catalysts
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*Affiliated to Institute for Advanced Research
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SALMAN, Salah
Abdelghany Eleissawy
Research Fellow
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Project : Surface Treatments of Light
Metals
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Prerequisite to the realization of a sustainable society — an
EcoTopia — is the construction of systems that allow the efficient
and environmentally friendly utilization of various energy sources.
Based on this principle, the Division of Energy Science works on
research and development for the more efficient production, transfer
and utilization of energy including renewable energy, as well as on
research in energy policies and social systems. The division conducts
multidisciplinary research through projects run by researchers from
diverse fields.

HROZEBEEMRAZ TR/ The world's first prototype of
superconducting fault current limiting transformer

ZRF9E | Division Director

21| et
36
HAYAKAWA, Naoki

Professor
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Project : Environment-Friendly Electric
Energy Equipment and System
Technologies for Next Generation

RIZRFSE | Division Vice-director
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Professor
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Project : Development of Highly Efficient
Energy Conversion Technologies for
Global and Local Environment
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KIKUTA, Koichi

Professor
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Project : Development of Energy
Conversion Materials and Systems
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NAKAMURA, Mitsuhiro

Professor
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Project : Research and Development of
Inner Status Investigation Technology of
Large Scale Structure Objects by Using
Modern Nuclear Emulsion Techniques
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HASEGAWA, Tatsuya

Professor

e

HRZERRE |/ \(F R AL R F—R RO
E— MR T K BB TR VF—H M D
RERRR FEEOR MR

Project : Study on Technologies for Biomass
Energy and Energy Saving by Heat-Pump in
Cooperation with Developing Countries
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~ MUTO, Shunsuke
"B Professor

R  EEETBHY MEICLS ST/
T \A 2D RIE L FIARAL

Project : Analysis and Visualization of
Materials Properties of Nano-Devices by
Electron Micro/Spectroscopic Methods
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ICHINO, Yusuke

Associate Professor
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Project : Improvement of Performance
in Oxide Superconductors and
Thermoelectric Materials by Means of
Thin Film Growth Technique
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Project : Heat and Particle Transport
Phenomena and its Control in Advanced
Energy Sources
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KAJITA, Shin

Associate Professor

g B @24
|

KURODA, Kensuke

o Associate Professor
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Project : Development of Functional
Materials Using Energy-Saving
Hydroprocessing
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KOJIMA, Yoshihiro

Associate Professor

i
FAZRERRE T+ — - BERiiNDY/
O RDSABICEET AR

Project : Study on Application
of Sonoprocess to Energy and
Environmental Technologies
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"= W Associate Professor

AR | BN FNEFEIITRZ AL
e RAMBAC > E—XA> /50
Project : Spin Moment Nano-Level
Measurement on Real Materials Using
Dynamical Electron Diffraction Effects
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Project : Effective Utilization of Organic
Waste in Ironmaking Process
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% Assistant Professor
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Project : Development of Hydrogen

Energy Materials and Application to Fuel

Cell
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SATO, Osamu

5 . Assistant Professor
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Project : Neutrino Oscillation, Dark Matter
Search Experiment and Researches with
Tracking by Nuclear Emulsion
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MORITA, Shigeaki

Invited Instructor
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Project : Spectroscopic Analysis of
Energy Conversion Systems
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The Division of Environmental Research seeks to generate
solutionsforthemanagementand prevention of substancesharmful
to the global environment and hard-to-treat toxic materials. It also
works toward the development of technologies for the efficient
re-use of such substances and materials through detoxification
and resource regeneration treatment. The division will pursue a
course of research designed to properly evaluate the life cycle of
resources, including the production, consumption and disposal of
such substances and materials, as well as contribute to research on
the construction of social systems able to facilitate the co-existence
of humankind and the natural environment. Through collaboration
with the Nagoya University Headquarters for Industry, Academia
and Government Cooperation, the division is also working on the
creation of new industries and venture businesses that target the
resource regeneration of waste materials.

A7 TR BRI DR CIEV R A/ lonic liquid:
environmentally benign extraction solvent with negligible volatility

BP9 | Division Director
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ICHINO, Ryoichi
Professor
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Project : Development of Alternative,
Detoxification and Stabilization

Technology of Hazardous Substances,
Material Recycling Technology

EIZRFIE | Division Vice-director
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KATAYAMA, Arata

Professor
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Project : Microbial Technologies for
Remediation and Conservation of Soil
and Groundwater, Recycle System of
Biological Wastes
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OZAWA, Masakuni

Professor
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Project : Nano-Crystals and their
Application to Environmental Pollution
Control

. 4, KUSUNOKI, Michiko
= Professor
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Project : Development of Nano-Carbon

Materials with Low Environment Burden
and its High Functionalization
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YAGI, Shinya

Professor

BRgEERRE | -/ MiF CSERRRED Sl S
BEMEMRL DR LG

Project : Developments and
Applications of Functional Materials
Consisting of Nanoparticles and Thin
Film Surface
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YAMAMOTO, Toshiyuki
A Professor
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Project : Design of Environmentally
Sustainable Urban Transport System

- @R
D ERHE
TANAKA, Keiji

‘ _:h Visiting Professor

R | BB R L MBEDERS L
URIEHRICBITHH - DR

Project : Metabolism and Degradation
of Organic Pollutants in Biological and
Environmental Systems

B BE

BEHIE

GUO, Liang-Hong
Visiting Professor
R ERRIED# DI DINA
T —EMEN D BROBEEHIMIC
B9 SRt EHZE

Project : Interdisciplinary Study on Combined

Technology of Biosensor and Microbial Degradation
for Remediating Polluted Environments

=l ER
AR

SAWADA, Kayo

| Associate Professor
HHZSERRE ST E DB RER & FRE
Project : Recycle and Waste Treatment of
Radioactive Materials

M 1EE
AR
TAKEUCHI, Tsunehiro

Associate Professor

R | EFEIEHIEIC K HIREGAM
AR R B F MR DREFE

Project : Development of Functional
Electronic Materials by Means of
Electronic Structure Analyses

PREF b

MBI

HINO, Rei

Associate Professor
HIZeiRRE AR T L - BRERE A
JRATLDETIVL

Project : Modeling of Production
Systems in Circulatory Society

A= 5ABR
HEHIR

MATSUMIYA, Hiroaki

Associate Professor

HRIEERRE | RIBETE - ERD A7)V Dfe
SHDALFEV DB - 518 - YEZHELAfT

Project : Design of Chemical Separation,
Analysis, and Reaction Systems for
Environmental Assessment and Material
Recycling

“HREE
HEHIR
MIWA, Tomio

Associate Professor

FRZSERRE ( BT TENC BT AR BATE IR
BROETIMES KUEHRBES AT LD
ST

Project : Modeling Travel Behavior and

Evaluation of Transport Systems

=H AT
(3675) AR

YOSHIDA, Tomoko

Associate Professor

HRgEERRE 2T IRERMBEFRZERIB LR
BHRAEU R RIS S ETAR R DRI
Project : Development of Novel
Chemical Reactions and Environment-
Benign Functional Materials by Using
Energetic Quantum Beams

-

= N (R f—
f'__"" L REHEHR
“ ' ' NAKAHO, Junichi

= &

Visiting Associate Professor

BgEERRE | MARIETERR. FCARN S
SADRFF

Project : Development of Functional
Thin Films, Chromogenic Materials, and
Optical Switchable Glass

B BidF

SEEM

KAMIYA, Yukiko

- Lecturer

HZeaRRE L A ER = I A LT BRI R D
HFEEISH

Project: Development and Application
of Nucleic Acids Based Functional
Materials

A this
Bh#

KAMIMOTO, Yuki
Assistant Professor
g L7 <7 U7V D& R EER i
DFF. RIEF MR DREF

Project : Recycling of Minor Metals,

Development of Environment
Purification Materials

AN 7 7
Bh%

KOBAYASHI, Katsutoshi
Assistant Professor
MERRE . €8 oIV IR/ E&EM
BOEMENSH

Project : Synthesis and Application of
Metal/Ceramic Nanocrystalline Materials
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B ZEaBET
Division of
Information and

Cqmmunication
Sciences

B - BENAICETESZHREMEZTOELDIC. TDRRICE
DE RIERFARRI R R DRIRICE T SR RICBE LTH
RETOCVE T, FHnNIcRR I 2 RERNEHRZRITT 21D
IClE B CERGEERD SBAIMREAEE—DDVATLELTHE
A TNZEEL, 2 TCORBLZRDRRDRAIRCTY, €I TK
ERFICIE. SHREBRETDEREBDVATLITDOWC ZEMICE
DIRWET, BIROIEER - DI BHB VAT L-HBERDEER - €7V
{t. Z UCIBRINE - B - X - R &V ofe 158 - BERFE D EF
B BIRIEVHAZREE ZITOCVE T,

The Division of Information and Communication Sciences
conducts diverse research on information and communication
sciences, and uses these findings to conduct further research
aimed at realizing a sustainable society, harmonized with the
natural environment, through resolution of associated problems.
The realization of an environmentally naturalized society, able
to grow sustainably, requires us to consider society as a single
system comprised of multiple and diverse elements. We must seek
to understand society as such a whole and to seek out optimal
solutions from this kind of holistic perspective. The division
therefore undertakes wide-ranging research on an exhaustive
range of information and communication types and the contexts
within which they exist; this includes research on the recognition
and understanding of information, the description and modeling
of complex systems and phenomena, and the collection,
transformation, transmission and display of information.

ZRF9E | Division Director

AL FIsE
£t

‘_h UCHIYAMA, Tomomi
A

Professor

FIZ2ERRE | Lagrange B BRI A DBRF
ERIVF T4 v AEEANDIGA
Project : Development of Lagrangian
Simulation Method and its Application
to Multi-Physics Problems

Al IEBR
BE

KATAYAMA, Masaaki
Professor

HHZEEReE BB ERICE T AH3
ZDRRDIREY AT LADE A

Project : Wireless Communications and
their Applications for Green Systems

HF mifcit
| REHER

- IDE, Yukio

Visiting Professor
HARERRE V) — A /=2 3V DER
SEHEHEE
Project : Industry-Government-

University Research Collaboration
Promotion for Green Innovation

[EIH &
TEHIE
OKADA, Hiraku

Associate Professor
AR | RGN ARt R E s
A BEAR AT FBARR Y NT— 7
Project : Wireless Communication

Systems and Wireless Networks for
Ecolopia

I\ G AER ZH#—

Bh# AEHIR
KOBAYASHI, Kentaro ‘ YASUDA, Koji
Assistant Professor Associate Professor

HRgEERRE | RIBIEMENDH DERt HRgEEReE | ISR FICE— RIS R T

YRy RT—=UICBIY B3R EORFEE TNZEBVEDRS

Project : Wireless Sensor Networks for Project : Quantum Chemistry,

Environmental Data Aggregation Methodology Development and
Material Design

F
L]
=
>

RIBEREENT2ERL YRy FT—7/Wireless
sensor network for environment monitoring
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Funded Research Division

IRIVF—VRT L (PERESN)

Energy Systems (Chubu Electric Power)

FBTFREFT Tl MRL ERR D 5 AT A
FAICEARWREFICIIOC M & AT LD
HZEXY) DD, FHRNERARICATCERTX
WHF—VRTLDOBRZDHE LTVET, REI
KUK R - BZZDNE - B8 - EBIEA N =X
LAY S EEE I UHFRIE SRR Z U2
&ﬁﬁmﬁt TR S A SEIXE > AT L (IGMS) D

BER - RTHEEDEHZE EOMRZETOCL
ESE

The Funded Research Division of Energy
Systems aims to design and construct electric
energy systems adapted to sustainable social
development, rooted in collaboration between
equipment and systems, and based on a
broad perspective of technology ranging from
apparatus to system evaluation. At present, the
division conducts research intended to clarify
discharges, charging and breakdown mechanisms
in gas, liquid and vacuums, as well as research to
advance diagnostic methods using UHF band
electromagnetic waves and the optimal operation
and maintenance strategy of Intelligent Grid

Management Systems (IGMS).

\ {EH IEIL
| SHFREPIEGE

HANAI, Masahiro

Professor of
Funded Research Division

IR | RERDOBHAELER T LT
—MR - 1R - AT LRI T A%
Project : Research on Construction

of Next-generation High Function
Electrical Energy Material, Apparatus,
and System

NS B
e Y = 6

KOJIMA, Hiroki

Associate Professor of
Funded Research Division

P

BRIRERRE |\~ N ERRD 5V AT LHEICE DL
VREDSOREENRIEL I~V ATLOER

Project : Development of Technology for
Environment-friendly High Efficiency Electrical
Energy Systems from the Viewpoint of the
Elemental Hardware and System Engineering

BRIXIF 1SS - R T LFS2 Z B/ Technology
supporting electric energy apparatus and systems
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Joint Research Divisions

F/ITITIVRE TRIVF—RZRE VAT L UTA7)VEZE BR - BERZE Be 707/t
DINTDREFOREICHI ARG BEEEFIRMER DI in i R R iR = EPr DM & L
THREL. 2EDOHRENOHREFBIHLTOET,

The Joint Research Divisions were established as affiliated research divisions encompassing the
High Voltage Electron Microscope Laboratory and the Research Facility for Advanced Science and
Technology, which are available forusein researchin any of the fields covered by the Institute, including
nano-materials science, energy science, environmental research, information and communication
sciences and integrated research projects. These facilities are also available to external researchers.

Felm ik T E Fe R

Research Facility for Advanced Science and Technology

T T SRR OMEREER

Th B Iim MBI FEEx

N HH
| - 7 /1 ADRFTimA R ICF] Ge¥5) %
ATERY I — LRSI EE R E IWATA, Satoshi
roressor
L. ZRICECER SN EBENBDOREZ
RELTVWET, IO bEFNZEZHIcH
. R XB% HER
FEFMBOHEZRY . HEFBlcLDHn= (%) B
MG REBRBORMERITI TOEEXT, OBINATA, Goro
Professor
The facility, which boasts a clean room
h f o I =E
that can be used for state-of-the-art R&D (&7 B
on semiconductor surfaces, interfaces, and KAWASE, Kodo
Prof
devices, is expected to become available e
to researchers throughout Japan as facility
o : s 5T
for conducting joint industry-academia- (3675) B3
government research to address social YAMAMOTO, Ko

Assistant Professor

need.

BaEZ{tFRMEMRIEE/Super-High Vacuum
Chemical Vapor Deposition System
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High Voltage Electron Microscope Laboratory

BEEBARFE T 1965F 2 EICHBRIS T 505NV hEFEMIBENEFE
MICRBENT LI, BISHEAROEIMII TOROEHDEDESEETE
WIRFEARDHELLY BEEEFEMBEMROREZRDICEYEL
oo AHERISIRTE. MEBHBRFMBAZEHRELCEE SN TS, 2010FE(C
FFLOW RIS EESEEFEME ] SRESNELIc, COREEIF A
AR TOERBDODRIGPIRFEERR I HI LN TEDDH TR - TRIVF—H

EMROBERBICSEE L. 7~/ X—2 3V BT 8MICTE ST
W&,

AR Tl AFEDERMERIE E LD 2EDOKRE - R &
EREOHRBARLESD, E5IC BN Z2—E L TDOREDTE
TWEETY,

SlcldE
EEAH XD

Nagoya University was the first university in Japan to install a 500,000 V
electron microscope, in the School of Science in 1965. The technology of
that first microscope inspired the development of Japanese research into
high voltage electron microscopes, prompting an era of prolific research
in the field of high voltage electron microscopes. Today, the laboratory
is operated as a joint usage research facility, and in 2010, a new Reaction
Science High Voltage Electron Microscope was installed. This microscope
allows the user to observe reactions and phenomena occurring within
gases, making it ideal for the development and research of environmental
and energy-related materials, enabling further contribution to the field of
green innovation research.

The High Volume Electron Microscope Laboratory is available for use by the
science and engineering departments of Nagoya University, other Japanese
universities and research institutes, as well as researchers engaged in joint
projects with industries. It is also in the process of enhancing its facilities as an

international center of research.

mHER
BEEHE

ARAI, Shigeo

Designated Associate Professor

iR e EEFEMEE AL
e RIGHEZ DiZEE

Project : In-Situ Observation of
Material Science Using High Voltage
Electron Microscopy

RIGHEF HEE £ BT EMEE/Reaction Science
High Voltage Electron Microscope

LEFIA - HFEATFRLR
Joint Usage / Research Center

R | Director

. o
GEF5) 2%
|lii

TANJI, Takayoshi
Professor

HRIRERRE | SIEREBEFIAMERIC K

RIS -7/ Mﬂﬂ%ﬁﬁ%ﬁ%ﬂ@

RDZIEEEDHEE

Project : Promotion of the Support Project of Reaction

Science/Nanomaterials Science Research Support

Base Using High-Performance Electron Microscope

FHEP &
RHER

KASUKABE, Susumu

Designated Professor

S
(3875) 2R

KUSUNOKI, Michiko

Professor

e {5
GR3) B

TANAKA, Nobuo

Professor

B &
(367 %

MUTO, Shunsuke

Professor

B R
(Ge75) A

SAITOH, Koh

Associate Professor

£ —i
(3075) AT
TATSUMI, Kazuyoshi

Associate Professor

P mZE

ﬁ
(FR75) HEHIR
TANAKA, Shigeyasu

. 9 . Associate Professor
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I Working Toward Organizational Reform

OBINATA, Goro
Chair, Working Group for Institutional Reorganization

Times have changed since the EcoTopia Science Institute was established, and so the context in which the Institute
works has changed too. Six years have passed since the introduction of legislation to change the legal status of
national universities, into National University Corporations, and the first medium-term action plan and objectives that
were introduced as a result of that status change. Now, there is pressure on the Institute from many sides to review
its mission and its organization. In particular, the Institute had been focused on being selected for funding from the
Joint Usage/Research Center program run by Japan’s Ministry of Education, Culture, Sports, Science and Technology,
but unfortunately it was not selected. This rejection was one of the catalysts for the reform of the organization. The
following is a brief report of the activities of the Working Group for Institutional Reorganization (WG) tasked with
considering the institutional reorganization of the Institute.

I The Need for Institutional Reform

The following outlines the reasons why the Institute would benefit from institutional reform.

The Institute was established with the objective of conducting integrative and interdisciplinary research,
encompassing both the humanities and sciences, in order to function as a science and technology-focused research
institute that would be able to contribute to the realization of sustainable societies. To this end, four positions were
made available for faculty from humanities subjects through university-wide staff quotas which are controlled by
the university President, and through funding acquired by the Institute. Unfortunately, these humanities positions
have now been reduced to zero. Moreover, interviews conducted as part of the Institute’s application to become a
Joint Usage/Research Center, and the findings of an external evaluation committee convened by the Institute in 2011,
both suggested that while “Ecolopia Science”, as a representation of the Institute’s mission, appears to have been
accepted in some circles as a vitally important domain meeting the needs of modern society, many people seem to
interpret the mission of the Institute in a way which differs quite distinctly from the Institute’s research intentions. In
particular, the external evaluation committee pointed out that there was no clear definition of “Ecolopia Science”, and
the Institute was unable to provide a convincing evidence-based counterargument, which is perhaps indicative of
the lack of substantial findings from humanities and sciences integrative research since the Institute’s establishment.

Since the shift to National University Corporations, there have been reductions in the government funding available
for operative expenses for research institutes. There has been a simultaneous increase in the level of competition for
external funding, contributing to the difficulties experienced by national universities. Under the circumstances, the
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Institute has not succeeded in securing any funding for interdisciplinary research straddling sciences and humanities,
or sciences and engineering of a significant enough level to make it stand out among other national universities in
Japan. This is another contributing factor to boost the necessity of the institutional reform.

As outlined above, the demands on the Institute, in terms of a new Institute, established only a few years ago with
the intention to promote new academic fields, were somewhat too ambitious. However, these demands have arisen
not only from the challenging conditions surrounding national universities but also the fact that the Institute has
failed to build community ties among researchers within and outside the university as planned.

Il Core Points for Institutional Reform

The WG was first convened in November 2011, and since then has met 17 times over an 18 month period. The
WG has conducted surveys among related persons in order to aid its deliberations. The results of its findings are
given below.

When a science and engineering-related institute attached to a national university becomes a Joint Usage/
Research Center, that institute is expected to function as the core of the relevant field in Japan. Such institutes
are expected to work with academic societies to build up research communities, to promote research at the
international level, and to lead related research projects.

The Institute welcomed faculty from diverse fields in engineering and the home of interdisciplinary and
integrative research. However, this approach did not allow the Institute to lead communities in narrowly
specialized research domains. In order to resolve this problem, the WG considered setting up a number of cross-
disciplinary and goal-focused projects designed to contribute to the promotion of the science and technology
necessary to realize a sustainable society. In other words, the WG considered the possibility of maximizing the
unique features of the Institute by ensuring that the Institute focused on problem-solving projects reliant on the
collaboration of experts from differing fields. Such research projects should, in principle, be effective in attracting
significant research funding as well as in conducting research activities that might be impossible for research
institutes committed to only limited areas of research. However setting up multiple cross-disciplinary research
projects would cause an inevitable loss of transparency in the Institute mission. There is, therefore, a need to
determine which projects comprised academic areas deserving of attention. As such, the Research Promotion
Working Group, established separately to this WG, examined the question of what content project should cover
and through what methods.

The scales of the current divisions in the Institute are quite different from each other in terms of the number
of researchers. The Institute was established as a successor to several research centers in Graduate School of
Engineering, so the divisions inherited the structure of the old research centers. However, there is a strong case
for reviewing the set-up in place at the time of the establishment of the Institute, and this has prompted the
proposed reorganization of the Institute.

The reorganization of the divisions in the Institute is intended to correct the unbalance in the burden of work
placed on each faculty member and, consequently, to enable them to conduct research projects autonomously
and flexibly. This will allow the construction of a more effective management framework, so in this context
the WG has prepared a draft plan to reorganize the current divisions into the following: Green Materials, Green
Conversion and Green Systems.

Going forward, with the support and involvement of external experts to brush up the WG plan, the Institute
should mature into a renewed institute focusing on outstanding research projects.



# TAFETHFERRFARAZ7OI I
New EcoTopia Science Institute Projects

)= % % B {IERZERRM
TIUTIV aAVN=I3> IATL Funded Research
Green Materials | |Green Conversion| | Green Systems Division

FLOERERMER7AYIV b
Minor Metal Cycles and Resource Management Project

RFVTIVIAE 3y
INMARTIT7IVIAT T b JIIR5—
Biomaterials Project Materials Production Project
Cluster

REBgEMR IOV k
Functional Materials for Environment Project

BIERNATIXF—TH R /0Iz b
Ecological Energy Conversion and Storage Project

AVFUVTIIIRIE—Ry bT—5 7AYo

IRIVF—2YET—7

9SR58—
Intelligent Energy Network Project Energy Networks Project
Cluster
AR—MIRVF—0ZaZ7070V1IF
Smart Energy Community Project
INMFLATAI= 3y TAvToh
Bioremediation Project
RIRS /\(17ER
AR BRI S B EREA AR OV T (ebin

Utilization of Biomass for Low-Carbon Society Project

WS EOER - BB - BRIBTOYTS
Radioactive Materials Recovery and Restoration Project

Environmental Conservation
and Biotechnology Project
Cluster

EEY 7 BER

Mobility Research Projects

B I B 5%

TR mEERRER —EeEEFEMRER

- BEFE—LHEEEB - RIGEF1000kVEE

C DFRICEFI—RE - 1250kV EBEBEH

- ALEREREEE . BTS2 —

AR ETEMET FAA
Facilities

Research Facility for Advanced High Voltage Electron Microscope
Science and Technology Laboratory

- Electron Beam Lithography System
+ Molecular Beam Epitaxy System

+ Chemical Vapor Deposition System
+ lon Implantation System

- Reaction Science High Voltage Scanning
Transmission Electron Microscope (JEM-1000K RS)

« High Voltage Scanning Transmission
Electron Microscope (H-1250ST)

« Electron Microscope Cluster

R RE SIBER
DD
Bl sReERR

Resolving
technological issues
to support the
construction of
sustainable societies

CERAEERER COYRERE (FEFMBLUMBRERE 7OV Ty FOBERR)
Figure: 2012 reform plan (relation between divisions, facilities and projects)
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# TAPETHFRRRTOIII AVIN—
New EcoTopia Science Institute Projects : Members
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A BLEEEREEIOVIIL
O%IE HE B—. OHUE B B

A2 IN1A=RFI7IVFadzvk
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O# ¥ =l B

BIBRS - N\ HERYSRE—
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Zavzsk
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“ Materials Production Project Cluster

A-1 Minor Metal Cycles and Resource
Management Project
©OProf. ICHINO, Ryoichi, OProf. MUTO, Shunsuke

A-2 Biomaterials Project
OProf. OKIDO, Masazumi, OProf. YAGI, Shinya

A-3 Functional Materials for Environment Project
OProf. YOGO, Toshinobu, OProf. OZAWA,
Masakuni, OProf. KIKUTA, Koichi

B Energy Networks Project Cluster

B-1 Ecological Energy Conversion and Storage
Project
OProf. NARUSE, Ichiro, OProf. KUSUNOKI,
Michiko, OProf. NAKAMURA, Mitsuhiro

B-2 Intelligent Energy Network Project
OProf. HAYAKAWA, Naoki,
OProf. UCHIYAMA, Tomomi

B-3 Smart Energy Community Project
OProf. KATAYAMA, Masaaki, OProf. YAMAMOTO,
Toshiyuki, OProf. IWATA, Satoshi

Environmental Conservation and
Biotechnology Project Cluster

C-1 Bioremediation Project
OProf. KATAYAMA, Arata, OProf. HAYASHI, Kiichiro

C-2 Utilization of Biomass for Low-Carbon
Society Project
OProf. HASEGAWA, Tatsuya, OProf. NARUSE, Ichiro

C-3 Radioactive Materials Recovery and Restoration
Project
OProf. NAKAMURA, Mitsuhiro

O Leader
O Subleader
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EcoTopia Science Institute: In Figures

S Number of Members*

Py i ;ﬁﬁl?‘%/%%% B
Divisions Professors fes ocEagsturr(é:ssors/ Assistant Professors
BETOY 1Y MZRERRY
Division of Integrated Research Projects 13 06, %D 2040 206D
F+/TUT IR EBFEERRY
Division of Nano-materials Science 70153, % 4 0) 3(V1)
IRIVF—RIFIZERT 6 5 3
Division of Energy Science
= =/ Y AT 7T
E;%/XTA "J*T'f’Jwﬂ—?—EﬂnuBF'ﬁ 7 (52) 7 (5¢1) )
Division of Environmental Research
154 - BERFHEEF 3 6¢1) ) 1
Division of Information and Communication Sciences ’
ZFIFAZRERT
Funded Research Division
IXIF—VRT L (PEES) A] - ’
Energy Systems (Chubu Electric Power)
B ETBMEHER

o E;w%;jgﬂfgftﬁrgﬁvﬁcroscope Laboratory 1 Ok 10kD) 0
RS - 7R .
Joint Research Divisions S e 0 0 0

Research Facility for Advanced Science and Technology

Z Dt .
Others 1(%1) 0 0
it 39 2 1
Total
t BB FIARBEHEOHEEE L FRi25E4R1HIRE
X BB kT (BH. EREY) . O VBT BEMR Y 2—EDFEBHE. A\ SHEEHE. V SSHERFRE (O ThEngk) As of April 1,2013

1 HEWR - AR BPIFEREDRBICLOTER

t  Faculty numbers do not include those who hold dual posts

% Visiting Professor, % Designated faculty (full-time, part-time), <> Dual post held with the Green Mobility Collaborative Research Center, /A Endowed chair faculty,
V Affiliated to Institute for Advanced Research (all included within totals)

9 The Joint Research Divisions are operated by Division faculty who hold dual posts

1 EHLS Research Collaboration

E4% International Collaboration

B8 3k HEFRH

Institutes Countries Agreement Dates
RERFSTE TR % HE 200582A218
Institute of Process Engineering, Chinese Academy of Sciences China February 21,2005
BRAFREZHIE #E 2005567131
Industry Academic Cooperation Foundation of Kyungnam University Republic of Korea June 13,2005
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A=Y PRE -TFE R TFHE KE 2005%8H8H
Department of Mechanical Engineering, University of Maryland USA August 8, 2005
DIV RF BT IEVERFTIFE 2 — KE 20055125208
Genetically Engineered Materials Sciences and Engineering Center, University of Washington USA December 20, 2005
HIVTHIVZTREART Y LIVAR 7 T+ IV=7F/ > AT LSRR KE 200652R14H
California NanoSystems Institute, University of California, Los Angels USA February 14, 2006
/AT IAZ Y KRERRZ R KE 2006578146
Materials Research Institute, Northwestern University USA July 14,2006
B AR R T 5 TYRRY7 2006 IA0E
Center of Environmental Technology, Agency for the Assessment and Application of Technology Indonesia November 6, 2006
RERIEF R L REREAZEHO HE 20065£11818H
Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences China November 18,2006
NIV AKEEBN T IO 72— AR 20072118238
Universitdt Bern, Interdisciplinary Centre for General Ecology (IKAQe) Switzerland November 23, 2007
FUTERVTDYIRAF A0\ D0 R F BT A 2011108105
Science and Technology Research Institute, King Mongkut’s University of Technology North Bangkok Thailand October 10, 2011
AV FIRKET )R AR 20114F10818H
Indian Institute of Technology Delhi (IITD) India October 18, 2011
L=V T T ORFEFE XL=v7 2013538215
Faculty of Science, Universiti Putra Malaysia Malaysia March 21,2013

E A Collaboration in Japan

4

Institutes

FR25FAR1BERAE
As of April 1,2013

wEERR

Agreement Dates

PEREIMASH

Chubu Electric Power

20041081481
October 14,2004

— A EE ANE SR RSP
Central Research Institute of Electric Power Industry (CRIEP])

2004&E1B5H
November 5, 2004

BN 2004511 526H
Aichi Prefecture November 26, 2004
LEHET 2004511 5826H
City of Nagoya November 26, 2004
RRENGASHRINRREARR 20065F647H
Tokyo Electric Power Company R&D Center June 7,2006
REHEFBREEA BARF S R a R P MEm 2007498135

National Institute for Fusion Science, National Institutes of Natural Sciences

September 13,2007

BRREAT RABUAR AR 20094F4H9H
Waseda University Institute for Research in Contemporary Political and Economic Affairs April 9,2009
FR25EAR1RRAE

As of April 1,2013



tHZerrD L FEHAZE Joint Research

&8 st ZAE (T
Number of Amount Awarded
Category Research Projects (inthousand yen)
TIONETERRDEROEM T I METIRRIER LI T 25 . 190000
Studies on milestones in realizing EcoTopia and on the systematization of the Indicator for EcoTopia '
[TONETEE) OSENGR e BiE LIRS - BTV AT LI T 2 FBRAHR 15 3910000
Integrated studies on sustainable social and technical systems for the comprehensive improvement of the Indicator for EcoTopia o
TIOETHAICET HERMR 5 983,000
Key studies on EcoTopia Science '
it
Total 21 4,388,000
t FREEREICLSZFNLFEMTEL FRAFE
Academic Year 2012

t Number of joint research projects with external institutions supported by funding allocated at the discretion of the Institute Director

FZEFRDBAER Financial Information

=8 s TAE (/)
N Number of Amount
Category Adoptions (in thousand yen)
BEER(fE -
Management Expenses Grants 358,509
NEMERER
Grants-in-Aid for Scientific Research 37 123,500
ZOMHEEE BHER) , s
Other Grants (Government Funds) '
TR E X
Contract Research 27 250,442
RS DR
Joint Research with Industry 47 72,150
RESMe
Donations for Scientific Research 28 54,320
Z Dt
Others 0 0
&t
Total 143 933,629
TRAEE
Academic Year 2012

pL
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E&iik Educational Contributions

SERAE - KFPR4E - BIZEE Undergraduates, Graduates, Research Fellows

st
X% AH
Status Number of Students
or Researchers
e 1
Undergraduate Students 13209
Jfﬁjs:tijriﬂfjiram 236"
palE S 9
Graduate Students T .
56 (29)
Doctoral Program
BLARE * (129
Postdoctoral Fellows 570
t AARPAOPBREN FAEEHE Lo TV A FEMEIIMEREH FRA4ERE
q  EIRENEAL (RE) Academic Year 2012
* Db, HFREMEE 114
t Supervised by faculty affiliated to the Insitute
€ Number of foreign students or researchers in parentheses
* Ofwhom, 11 research institute researchers
B4 Research Students
X7 N
Status Number of Students
ML 1
Research Students
FR4EE
Academic Year 2012
FAIEEE Number of Degree Reviews
TEnEE 14
Number of Principal Examiners
t AMEFOFMBHEN. AZOBTEFUBEE CEELHEORIE FRiAERE
Academic Year 2012

1 Aggregate number of times faculty affiliated to the Institute have taken on the role of the principal examiner in a doctoral degree review

=8 Awards and Prizes

Zguyt 51

Number of Awards and Prizes’

t FPEHNMEZEECHAHEIIRC TRAEE
Academic Year 2012

1 Notincluding awards and prizes given to students



55T H A - HUf52 Number of Patent Applications and Granted Patents

Applications 30
NS 6
Granted Patents
FRAFEE
Academic Year 2012

MEs% - 5%4i Facilities and Equipment

124 Buildings

=2y
Buildings

TAETREAERRERER (m?)

Floor Space used by the Institute (m?)

HEHEHRENER2SE

Inter-Departmental Education and Research Facilities Building 2 3365

HEMBE MRS 1R 301

Inter-Departmental Education and Research Facilities, Laboratory 1

HEMEMEEREIRRE 461

Inter-Departmental Education and Research Facilities, Laboratory 3 s a . SEEL LT
= WA AE

HEMEM IR B4R FRALTV2HEE

| : - 126 Floor space used as research space,

nter-Departmental Education and Research Facilities, Laboratory 4 laboratory space, office space

WEMRERRE 2654

Research Laboratory Building '

J == | UERZEIERR 434

Materials Research Laboratory for Green Vehicles

gt

Sub Total 7341

BRI VF—EH R 573

Research Facility for Advanced Energy Conversion

HeEEFEYSEER

High Voltage Electron Microscope Laboratory 9% EE0RY

S et o= . Individual buildings

Research Facility for Advanced Science and Technology '

st

Sub Total 3,603

aft

Total 10,944

FR25EAR1RRAE
As of April 1,2013
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;81422 Shared Equipment

BT
Installation Locations

EdE
Facilities and Equipment

TRIVF—RIFHRRE
Division of Energy Science

AR - HIERL —F—FHREE
Laser measurement instrument for combustion flame observation and control

Nd: YAGL —H—FHAIEEE
Nd: YAG laser measurement instrument

ENERARRE T AN AT
High-speed video camera for combustion flame measurement

T/ EEERARAEY O N S TBENE

High-performance liquid chromatograph/mass spectrometer for the analysis of nano-structure

BEZBEMONAEEE
Temperature-changeable laser Raman spectroscopy

TRF DB EENEELE TR
Scanning electron microscope with energy dispersive X-ray microanalyzer

BRI REEEREE
Test apparatus of electrically driven small centrifugal compressor

1AL ——Rv TSRS
Laser Doppler velocimeter for one velocity component

RIEV AT L )T )V R ZTERRS
Division of Environmental Research

XEREEF N IEEE (SR BRI ESCA-3300)
X-ray photoelectron spectrometer (Shimadzu, ESCA-3300)

BEARFSEET IAREND KIS (1 \—F> T)U<—& Optima3300DV)
Inductively coupled plasma atomic emission spectrometer (PerkinElmer, Optima 3300DV)

BRSO EE S FIEMEE JOELE JSM-6330F&JED-2140GS)
Field emission scanning electron microscope (JEOL, JSSM-6330F&JED-2140GS)

XIREHFEEE (1) 72 RINT2500TTRERVK R, AT —)
X-ray diffractometer (Rigaku, RINT-2500 TTR)

CHNO—4— (VOO EEE MT-6)
CHN coder (Yanaco, MT-6)

High Voltage Electron Microscope
Laboratory

RISHF B EEHBETEME JEM-1000K RS)
Reaction science high voltage scanning transmission electron microscope (JEM-1000K RS)

BeEEmEBBEFEME (H-12505T)
High voltage scanning transmission electron microscope (H-12505T)

NABFERME (H-800)
Transmission electron microscope (H-800)

AN Z= 7 E 7 B85 (EM-10000BU)
Aberration corrected scanning transmission electron microscope (EM-10000BU)

AERMEBFIEME (HF-2000)
Cold field emission transmission electron microscope (HF-2000)

IMTTERE T BEME (Tecnai G2, Polara)
3D transmission electron microscope (Tecnai G2, Polara)




SR EIRAR SRR
Research Facility for Advanced Science
and Technology

BRUF GOE) > RN\— 178 MODEL272-2)
Furnace (Koyo Lindberg, MODEL272-2)

EFTIERREE (ERETR)
Chemical vapor deposition system (Hitachi Kokusai Electric)

A\ a) T RS (ULVACK)
Sputtering system (ULVAC)

RISHEAF > Ty F> 7 5B (FLO R RIE-IONR)
Reactive ion etching system (SAMCO, RIE-TONR)

AFVFNKEE (BFTSEHATE NH-20SR-WMH)
lon implantation system (Nissin Electric, NH-20SR-WMH)

A VIRI Y
Dicing machine

FHINEERE (AG Associatestt B Heatpulse610)
Rapid thermal annealing machine (AG Associates, Heatpulse610)

RUTAVJ B (BERTER)
Bonding machine (Ultrasonic Engineering)

BFE—LRZ742—
Electron beam drafter

SRR T ZAF— v/ 48 PLA-501(5)
Mask aligner (Canon, PLA-501(S))

AE>A—4— (REVF—) (THYEIH-D7)
Spin coater (Mikasa, IH-D7)

BRMLAEESFIEME JEOLE JSM-6301F)
Field emission scanning electron microscope (JEOL, JSSM-6301F)

BYE—LEEZE (JEOLE JBX6000SG)
Electron beam lithography system (JEOL, JBX60005G)

BN RIVBEHSERUA—V IBFANEEEE FZ/0VE)
Scanning tunneling microscope & Auger electron spectroscope (Omicron)

SEIRFEXEREHTEEE (14754 RINT2100)
X-ray diffractometer (Rigaku, RINT2100)

7= IERERID RS (BREMEPRR FTIR-8200P0)

Fourier transform infrared spectrometer (Shimadzu, FTIR-8200PC)

BRERES

Stylus surface profiler

[RFENBRMER/ MR R
Atomic force microscope/magnetic force microscope

DFRIERF—RE
Molecular beam epitaxy system

SBASTA/N VRV TEE
Sputtering system with 8 sources for metallic materials

ZIAF VIRHBRAEETYA/OMIVRE T SARAA Y Iy F T RE
Electron cyclotron resonance reactive ion etching system with secondary ion mass spectrometer

THR25E4R 1R
As of April 1, 2013
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