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Preface

M asakazu Aono
MANA Director-Generd

The International Center for Materials Nanoarchitectonics (MANA) was one of five
institutions selected for the Ministry of Education, Culture, Sports, Science and Technology
(MEXT)-sponsored World Premier International (WPI) Research Center Initiative. It was
launched in October 2007 under the direction of the National Institute for Materials Science
(NIMS). The project concept for MANA aims to build a highly visible, world-class
nanotechnology materials research center that attracts top researchers from around the world
and that the world’s best researchers want to visit and be a part of. To achieve this, MANA
promotes challenging, cutting-edge fundamental nanotechnology research by utilizing the
skills of its multinational, independent researchers. It contributes to the creation of innovation
and the development of science and technology through the invention and discovery of new
materials and devices. MANA research is grouped into the four research fields: Nano-
Materias, Nano-System, Nano-Green and Nano-Bio.

The part Research Digest of the MANA Progress Report 2008 summarizes the research
activities of MANA Principal Investigators, MANA Independent Scientists and ICYSMANA
Researchers for the time from the Inauguration of MANA in October 2007 until December
2008. A MANA Principal Investigator is an internationally known world-top class scientist,
who takes the main role to achieve the MANA research targets and serves as a mentor for
younger scientists. A MANA Independent Scientist is a younger researcher at NIMS, who
works full-time for MANA and can perform his own research independently. ICYS MANA
Researcher is a position for postdoctoral fellows selected from al over the world by open
recruitment. ICYS-MANA Researchers perform their own research independently by
receiving advice from Mentors and MANA Principal Investigators. Information about the
MANA research achievements (e.g., list of publications, list of patents) is given in the MANA
Progress Report 2008.

We look forward to your continued understanding and support of MANA activities.
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MANA Principal Investigators

Nano-M aterials Field

Takayosh| A S A K | et 6
Inorganic Nanosheets

Katwh|k0AR|GA .................................................................................................................................................................. 7
Dynamic Functions of Supramolecular Materialsin Hierarchic Construction

Yoshio BAINDID et 8
Novel Inorganic Nanotubes and Nanowires

Dm|tr| GOL BERG et 9
In-situ TEM Property Analysis of Nanotubes

Kazuhiro HIOINIQ e 10
Nanostructured Metallic Materias

KNI K I TANMURA 11
Photo-ferroelectric Materials

Eiji TAKAYAM A= MUROM A CH | oo 12
Novel Functional Materials

NAOKT OH A SH | e 13
Optoelectronic Materials

Y OSNIO SA K K A oo 14
Structure Controlled Ceramics

Zhong Lin WANG (Satel“te) ........................................................................................................................................... 15

Bio-inspired Nanostructures

Nano-System Field

M ASAKAZU AONQ - ereeememem e 16
Nano System Technology

DA SUKE FUJII T A oo 17
Extreme Field Nanofunctionality

JamES K. GIMZEWSKI (Sat@IITE) - 18
MANA Brain: Atomic Neural Networks

TSJyOShl HASEGAWA ..................................................................................................................................................... 19
Atomic Electronics for Future Computing

IO HU oo 20
Theoretical Study on Nano Materials and Novel Functions

Christian JOACH M (SAEIITE) -+ ooreererrsssssssss 21

Atomic Scale Interconnects and Molecule-logic Gates
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Kazuo KADOWAKI (SEEEITTE) - eeveseeee e 22
Superconducting Quantum Nanoarchitechtonics

TOMONODU NAKAYAM A oo 23
Integration of Nano Functionality for Novel Nanosystems

Hideaki TAKAYANAGI (SEEEITITE) oo 24
M esoscopic Superconductivity and Quantum Information Physics

KaZURITO TSUKAGOSHI oo 25
Surface Control for Organic Transistor

Mark WELLAND (SBEEITITE) oo 26

Bio-inspired Materials for Sustainable Energy

Nano-Green Field
KONE UOSAKIT (SaEIIITE) - vvvvverereesi s 27
Construction of Interfacial Phases with Atomic/Molecular Order for
Highly Efficient Conversion of Energy and Materials

LAYUBN HAN s 28
High Performance of Organic Solar Cells

K @GN TOMISHIGE (SBEEITTE) oo 29
Catalyst Development for Biomass Conversion to Fuels and Value-added Chemicals

ENFICO TRAVERSA s 30
Nanostructured Materials for Solid Oxide Fuel Cells

TIMNUBLY E 31

Nanoarchitectonics of Hybrid Artificial Photosynthetic System

Nano-Bio Field
YUJT IVEEY A H AR A 32
Electrochemical Nanobio-sensing Devices
YUKIO NAGASAKIT (SAEEITTE) oo 33

Design of Stable-Radical-Containing-Nanoparticles (RNP)
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MANA Independent Scientists

ALEXEAE A BEL LK oot 34
Searching for New Multiferroic Materials using High-pressure Technique

N AOKT UK AT A e 35
Next-generation Semiconductor Nanomaterials and Nanodevices

M ASAYOSNT HIGUCH | v 36
Organic-Metallic Hybrid Polymers: Synthesis and Electrochromic Properties

SAtOSNT IM ORI Y A M A - 37
Graphene-based Quantum Devices

TAAAAKE NAGA QD e oeeem et e, 38
Atom-scale and Mesoscale Infrared Plasmons

JUN NA K AN SH I oot 39
Development of Photoresponsive Biointerfaces

YOSNItAKA TATE VY A A oot 40
Computational Physical Chemistry

SHUNSUKE TSUDA e ermemmem e, 41
Superconductivity of FeSe and Related Compounds

LIiON@l WAY SSIERES ettt 42
Metal Oxide Semiconductor Nanorod-based Structures & Devices

AJAYAN VENU 43
Nanoporous Nitrides and Metallosilicates and their Catalytic Functions

YUSUKE YAM AUCHI - 44
Design of Nanoarchitectured Metals: New Insight into Mesoporous Materials

ChiaKi Y O SH K AWV A et 45
A Nove Biointerface with Well-defined Well-controlled “ Concentrated”
Polymer Brushes
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ICYS-MANA Researchers

SOMODI ALA A CH ARY A oo 46
Multidimensional Atomic Scale Semiconductors

RICHANT CHARV ET s 47
Organic Nanostructured Materials

JUNE CH BN 48
Universal Semiconductor Diagnosis Using Multi-dimensional EBIC Technique

KIOSNENG FANG oo 49
One-dimensional (1D) ZnS Nanostructure-based Fundamental Properties
and Applications

UJJ A1 K GAUT AM e 50

Investigation of Growth and Properties of ZnX (X=0, S) Nano/heterostructures
and Thin Films

CESAN P GOMIEZ v 51
Structure Analysis and Properties of Quasicrystals and their Approximants

MBSALAK A TIVIURA oo 52
Deep-ultraviolet Diamond-based Photodetector for High-power Excimer Lamp

MICR@E] V. L s 53
Self-Assembling Conducting Polymers

AU L TU o4
Self-organized Atomic-scale Structures on Silicon Surface

RODEITO SCIPTONI e 95
Ab initio Molecular Dynamics in Nanotechnol ogy

TAESUO SHITB AT A s 56
Development of Nanosheet Seed Layer Technique for Oriented Film Deposition

YASUNITO SHITRAT 57
Synthesis of Organic Materials using Porous Alumina Template

PaVUIUNT SRINTVASU oo 58

Development of Novel Nanoporous Materials for Electrochemical Applications
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