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Research Projects

Exploratory Research Infrastructural Development

2. Synthesis 
and control of novel

nanomaterials

1. Key 
nanotechnologies

4. Materials for
biotechnology

3. Materials for 
information technology

6. Materials for 
safety and reliability

5. Materials for 
environment 
and energy

Nanotechnology-Driven Advanced Materials Research

Advanced Materials Research  for Social Needs 

Innovative Center of Nanomaterials Science
for Environment and Energy (ICNSEE)

International  Activities of National Institute for Materials Science

Masahiro TAKEMURA     Kazunari KOIKE            
National Institute for Mareials Science (NIMS)

What is NIMS? Six Major Research Areas

WPI International Center for 
Materials Nanoarchitectonics (MANA)

•1st: 2005, Tsukuba, Japan

2nd: 2007, Berlin, Germany

3rd: 2009, Washington D.C., USA

4th: 2011, Shenyang, China

•44 Material research institutes from 

21 countries of 5 continents

•President ：：：： Teruo Kishi , NIMS (America) ORNL, LLNL, NIST, AMES, EWI, BNL,         
INMETRO

3rd WMRIF 2009 at NIST

Director-General Deputy Director-General

Steering Committee

Nanofabrication

Nanotechnology Innovation Center High Voltage Electron 
Microscope Station

Nano-characterization and Analysis

Coordination Office

Toyo University

Output topics Output topics

Industries Universities

Concentration of human resources: Dream Team

Photocatalysis

・・・・Extension of 
available wave 
length of light

・・・・Improvement of 
Quantum efficiency

Rechargeable 

Batteries
・・・・High capacity
・・・・Safe operation

（（（（Full solid））））

Fuel Cells
・・・・Higher 
performance of 
solid electrolytes 
and electrodes

・・・・Longer lifetime

Photovoltaics

・・・・Clarify the mechanism 
of photo-electron 
conversion

・・・・Higher performance
and new materials

MEXT Program for Develop.  Environ. Tech. utilizing Nanotech. (200 M Yen for FY2009)

Collaboration and fusion of 
computation and experiments 
to understand and control the 
phenomena at interfaces

Computational Science

Dynamic analysis of atoms 
and electron migration and 
ion diffusion

Advanced Characterization 
In-situ observation of surfaces and 
interfaces: operation environment, 
solid/liquid interfaces

World Materials Research Institute Forum (WMRIF)

for Environment and Energy (ICNSEE)

International Center for Nanotechnology Network

Materials Nanoarchitectonics (MANA)

Controlled 
Self-Organization

Chemical 
Nanomanipulation

Field-
induced 
Materials 
Control

Atom / 
Molecule 
Novel 

Manipulation

（Five key technologies）

Nano-Material
・・・・Nanotube／／／／Nanosheet
・・・・Super molecules／／／／Nano particle

Nano-Bio
・・・・Biochips
・・・・DDS

Nano-Green
・・・・Fuel ／／／／ Solar cells
・・・・ Photocatalyst ／／／／ Biomass

Atomic Switches

Sialon Phosphors

Protective CoatingProtective CoatingProtective CoatingProtective Coating

NanosheetNanosheetNanosheetNanosheetTheoretical 
Modeling & 
Designing

Nanoarchitectonics

New Material Development

Innovation

Nano-System
・・・・Atomic Switches
・・・・ Quantum information ／／／／Nanobrain

CONVERGENCE

CONVERGENCE

To develop novel materials and create epoch-making innovations by converging 5 key 

technologies of Nanoarchitectonics by intentionally controlling the arrangement of individual 

nanostructures and extracting ultimate functions.

•Communication and Cooperation

for common issues of national institutes

•Working groups
---- Research resource mappingResearch resource mappingResearch resource mappingResearch resource mapping
---- Material science outlookMaterial science outlookMaterial science outlookMaterial science outlook
---- Global databaseGlobal databaseGlobal databaseGlobal database
---- Materials for sustainable energy technologyMaterials for sustainable energy technologyMaterials for sustainable energy technologyMaterials for sustainable energy technology
---- Materials reliabilityMaterials reliabilityMaterials reliabilityMaterials reliability
---- Materials simulationMaterials simulationMaterials simulationMaterials simulation

INMETRO

(Europe & Africa) BAM, KIT, HZB, MPI-MF, NPL,
VTT, CNRS-NEEL, LNE, RAS-GISC, RAS-NIIC,        
CSIC-ICMAB, CSIC-ICMM, EMPA, KFKI,      
INMAT, SP, MINTEK, U. of Sheffield,

(Asia））））NIMS,AIST, CAS-IOP, CAS-IMR, CAS-SIC,       
FJIRSM, CISRI, KAIST, KIMS, KIST, IMRE,       
JNCASR, IGCAR, NEERI, BARC,  ITRI, MIRDC,      
MTEC, VAST

Research Collaboration Comprehensive Collaboration Joint Graduate School

●●●●Europe：：：： 65
●●●●Russia：：：：6
●●●●USA：：：： 24, Canada：：：： 4
●●●●Korea: 24, China：：：： 23,
India: 11, Thailand: 2,
Vietnam:2,  Taiwan:5

●●●●Australia: 6,New Zealand:1
●●●●Mexico: 1, Chile: 1,Brazil：１：１：１：１
●●●●South Africa: 3

Rolls-Royce

Leica

Saint-Gobain 

Collaboration 
with Industries

179 18
●●●●Charles Univ. , U. Pardubice 
(Czech)

●●●●Sydney, Queensland, 
New S.Wales, Melbourne, 
W. Australia (Australia)

●●●● Warsaw Univ. Tech , (Poland)
●●●●Anna Univ.,  JNCASR (India)
●●●●Stony B. Univ., Univ. 
Washington （（（（USA)

●●●●XJU, NIMTE, Nanjing U(China)
●●●● Budapest UTE(Hungary)
●●●● Yonsei Univ. (Korea)
●●●● Moscow State Univ. (Russia)

29
●●●●MPI-MF, FZK (Germany)
●●●●UCSB, NIST, UCLA, NCSU, 
NU (USA)

●●●●Univ. Cambridge (UK)
●●●●ETHZ,EMPA  (Swiss)
●●●●CNRS, Ecole de Mines  
Paris (France)

●●●●KAIST, KIMS, KICET ,
KIST, KRISS, KRICT(Korea)

●●●●IOP, IMR, NU (China) 
●●●●NCTU,AS (Taiwan) 
●●●●NEERI,IT-BHU (India)
●●●● IINT (Spain/Portugal)
●●●●NSTDA(Thailand)
●●●●Moscow State Univ. (Russia)
●●●●Univ. Rome(Italy)

Extreme Condition Facilities

- NMR Facilities

- 2-D Nano-Patterning Foundry
- 3-D Nano-Integration Foundry

- Bio-Organic Materials Facility

High Magnetic Field Station

- Dual-ion beam Interfaced 
High-voltage electron
microscope
- High- resolution high-voltage

electron microscope 
- Atom-discriminating

electron microscope

-Synchrotron 
Radiation Beam Line

Beam Line Station

Toyo University

MOU for Bilateral Collaboration

Program for postdoctoral 
researchers since 2003.

86 Researchers are working now.

International Center for Young Scientists

http://www.nims.go.jp/eng


