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Summary of State of WPI Center Project Progress (write within the space of this page)
In FY2011, AIMR established a research environment to promote mathematics — materials science collaboration by

expanding the Mathematics Unit, setting the three target projects, and establishing new types of researcher positions
for the collaboration. These attempts were performed as part of the introduction of a new system towards progress
from FY2012, and led to the following achievements.

“Conducting research of the highest world level”

The level of research at AIMR in the materials field has always been the highest in the world. In FY2011, AIMR’s
full-time Pls and their co-workers published 209 papers, with many appearing in high-impact journals such as Nature,
Science, Nature Materials, and so on. They gave 117 invited presentations at international meetings, playing active
roles in the global arena. External research funds increased in FY2011 (about 2.8 billion yen), indicating the world’s
high evaluation of AIMR’s science level.

“Advancing fusion of various research fields”
Important results were produced by interdisciplinary fusion research. Based on these results, three target projects
were established with the aim of seeking further achievements. Mathematics will play the role of a catalyst for the
fusion of disciplines and this will give birth to a new paradigm for materials science methodologies. New researcher
positions for such fusion have also been created.

“Globalization of the Institution”

Joint workshops at satellite institutions were held at the University of Cambridge in June 2011, and at the University
of California, Santa Barbara, in January 2012. Global collaborations have been strengthened. The 5th Annual
Workshop gathered 246 participants from 10 countries in February 2012, and the GI° (Global Intellectual Incubation
and Integration) Laboratory Program promoted personal exchanges between AIMR and partner institutions. AIMR
helped non-Japanese researchers apply for external research funds, submitting successful applications to KAKENHI
and CREST (Core Research for Evolutional Science and Technology), in order to create an environment attracting
foreign researchers.

“Implementing organizational reforms”

A new evaluation system based on an international peer review was established to replace Pls and promote young
researchers to such positions as Independent Investigators (1ls). The Research Support Center was established to
provide researchers with a world-class research environment in which they can quickly begin experiments and
theoretical calculations just after arrival. These new systems will attract great brains from around the world.
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* Please concisely describe the progress being made by the WPI center project from the viewpoints described
below.
- In addressing the below-listed 1-6 criteria, please place emphasis on the following:
(1) Whether research is being carried out at a top world-level (including whether research advances are
being made by fusing fields).
(2) Whether a proactive effort continues to be made to establish itself as a “truly” world premier
international research center.
(3) Whether a steadfast effort is being made to secure the center’s future development over the mid- to long
term.
- Please prepare this report within 10-20 pages (excluding the attached forms).

1. Conducting research of the highest world level

The level of research at AIMR in the materials field has always been the highest in the world (the percentage of
topl% papers produced is 2.6%). In FY2011 AIMR full-time Pls and their co-workers published 209 papers, with
many appearing in high-impact journals such as Nature, Science, Nature Materials, Nature Nanotechnology, Nature

Physics, Nature Communications, Physical Review Letters (PRL), Journal of the American Chemical Society (JACS),
and Advanced Materials. They gave 117 invited presentations at international meetings in FY2011, with many being
plenary lectures and keynote presentations.

In addition, researchers have received domestic and international scientific awards, including Fellow of the

American Ceramic Society (Y. Ikuhara PI) and the Presidential Early Career Award for Scientists and Engineers
Award (A. Khademhosseini Junior PI). External research funds increased over the fiscal year (about 2.8 billion yen),

indicating the world’s high evaluation of AIMR’s science level. These facts are strong evidence of the high scientific
level of AIMR.

The outcomes of research at AIMR vary widely from basic studies to applications (Figure 1). We have categorized
the achieved research goals of FY2011 from the micro to macro level: (1) observe and understand atoms and
molecules, (2) control atoms and molecules, (3) create new materials, and (4) create new devices and systems.
These categories are based on a viewpoint of the hierarchy of structures and functions of materials, and correspond to

our research strategy. Some example research results are listed below.

ctoontﬂbuuon (4) create new devices and systems MEMS Micro-mirrors using metallic glasses
Y Tunnel magnetoresistance (TMR) toward magnetic memary
A /
' ™y
Nanoporous supercapacitors
(3) create new materials Nano-"cubes” for emission cleaning
A =
Functions
'd ™\ Graphene oxides for bic-applications
(2) control atoms and molecules Physically-doped superconductors
L ) Atom-by-atom growth control of oxides and functional manifestation
P ~,  Dirac-cones and superconductivity
Atoms (1 ] observe and understand Movel behavior of electrons in topological insulators observed by ARPES
Molecules L atoms and molecules ) Manoclustersin high strength steels

Atomic level structure at grain boundaries

Figure 1 Outcomes obtained at AIMR in FY2011, listed from basic research (bottom) to applications (top).
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(1) observe and understand atoms and molecules
Atomic level structure at grain boundaries
Structural defects play a crucial role in determining the physical and electronic properties of materials; especially,
grain boundaries essentially influence the properties of polycrystalline materials. The self-trapped grain boundary
defect is an important defect and should be investigated in terms of the distribution and role. However, it has been
difficult to study due to the very low concentration of such defects. The researchers from AIMR developed a new
methodology to elucidate such defects using an artificial ‘bicrystal’ consisting of two crystals cut along different
crystallographic directions. The researchers analyzed the sample with a combination of electron energy loss
spectroscopy, transmission electron microscopy measurements, and first-principles calculations using density
functional theory. They discovered that titanium and calcium impurities segregate into grain boundaries. This
atomic-scale information on point defects provides insight into structure-property interplay at the quantum level.
Z. Wang, M. Saito, K.P. McKenna, L. Gu, S. Tsukimoto, A.L. Shluger and Y. Ikuhara, Atom-resolved imaging of
ordered defect superstructures at individual grain boundaries. Nature 479, 380-383 (2011).

Nanoclusters in high strength steels
Using the latest microscopy technology, Cs-corrected scanning transmission electron microscopy (STEM) with a
resolution of about 0.1 nanometers, atomic structures of oxide nanoclusters less than 4 nanometers in size were found
in oxide-dispersion-strengthened (ODS) steels. Although an imaging of the cluster has not yet been achieved owing
to the effect of the magnetic steel matrix so far, the atomic structure of the nanoclusters has clearly been identified by
minimizing the magnetic effect through the preparation of ultrathin samples about 5 nanometers thick. The surprising
result is that the nanoclusters have very defective rock salt crystal (NaCl-type) structures, yet are incredibly stable at
high temperatures. This is the key to solving the mystery of why ODS shows outstanding resistance to radiation
damage and high temperatures.
A. Hirata, T. Fujita, Y.R. Wen, J.H. Schneibel, C.T. Liu and M.W. Chen, Atomic structure of nanoclusters in
oxide-dispersion-strengthened steels. Nature Materials 10, 922-926 (2011).

Novel behavior of electrons in topological insulators observed by ARPES

Because of their use of electron spin, topological insulators are among the most promising materials for next
generation electronics such as low energy computers. One of the most characteristic features of topological insulators
is that electrons at the surface behave as particles having no mass (Dirac fermions). However, in this study, AIMR
researchers discovered that electrons have mass in some topological insulators, a discovery that may possibly lead to
a new type of spin electronics. They used an angle-resolved photoemission spectrometer (ARPES) with the
world-best resolution, which they developed themselves. They measured the topological insulator,
thallium—-bismuth—selenium, and compared it with samples where selenium was partially replaced by sulfur.
Increasing the sulfur content toward the thallium—bismuth—sulfur composition (not a topological insulator),
“X”-shaped energy dispersion gradually fell and a gap opened up, indicated that the electrons were no longer
massless. This discovery suggests new possibilities for applications of topological insulators in information storage.
T. Sato, K. Segawa, K. Kosaka, S. Souma, K. Nakayama, K. Eto, T. Minami, Y. Ando and T. Takahashi, Unexpected

mass acquisition of Dirac fermions at the quantum phase transition of a topological insulator. Nature Physics 7,

840-844 (2011).

Dirac-cones and superconductivity

Iron (Fe)-bearing superconductors, known as pnictides, were discovered by Japanese researchers from 2006 to
2008 and attracted much interest as a new type of high temperature superconductor with a special mechanism. At
AIMR, a Dirac cone electronic structure has been discovered in this new superconductors (P. Richard, T. Takahashi et
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al., Physical Review Letters 104, 137001 (2010)) and investigations have continuously been performed. In 2011, the

AIMR team studied the pnictide Ba(FeAs), and found that its linear magnetoresistance effect, one of the

characteristics of a pnictide, is caused by a combination of two Dirac cones, one for electrons and also one for their

opposite number, holes. This is an important finding for the exploration of new superconductors with higher critical

temperature.

K.K. Huynh, Y. Tanabe and K. Tanigaki, Both electron and hole Dirac cone states in Ba(FeAs), confirmed by
magnetoresistance. Physical Review Letters 106, 217004 (2011).

(2) control atoms and molecules
Atom-by-atom growth control of oxides and functional manifestations
When two materials interface there is a high potential of producing new characteristics, for example, the electric
conductivity of the interface of the two insulators lanthanum aluminate and strontium titanate. However, atom scale
observation has not been achieved in such interface systems. In this study, the AIMR research group developed a
high-resolution scanning tunneling microscopy combined with a pulsed laser deposition system and investigated the
homo-epitaxial atom-by-atom growth process of a perovskite material, strontium titanate. They found that the
specific surface can be prepared in a wide range of oxygen partial pressures in a reproducible manner. These
investigations lead to the preparation of new heterostructures, or high quality thin films with exotic
multifunctionality.
K. Iwaya, R. Shimizu, T. Hashizume and T. Hitosugi, Systematic analyses of vibration noise of a vibration isolation
system for high-resolution scanning tunneling microscopes. Review of Scientific Instruments 82, 083702 (2011).
R. Shimizu, K. Iwaya, T. Ohsawa, S. Shiraki, T. Hasegawa, T. Hashizume and T. Hitosugi, Atomic-scale
visualization of initial growth of homoepitaxial SrTiO; thin film on atomically ordered substrate. ACS Nano 5,
7967-7971 (2011).

Physically-doped superconductors
AIMR in collaboration with researchers from the University of Tokyo have succeeded in producing a
superconducting state by artificially introducing large amounts of electrical charges into known materials, such as
potassium tantalum oxide (KTaOs3). They created an electric double layer transistor structure using ionic liquid. By
bringing the ionic liquid into contact with the surface of an electrical circuit containing the material, an electric
double layer is formed at the material-liquid interface. By applying an electrical voltage to the gate electrode, large
amount of carriers are doped into the material due to the large electric field in the electric double layer, compared to
general field effect transistors (FETS). Since this method does not face the same limitations as chemical doping, this
approach has great potential to discover superconductor systems that have not shown superconductivity by chemical
doping.
K. Ueno, S. Nakamura, H. Shimotani, H.T. Yuan, N. Kimura, T. Nojima, H. Aoki, Y. Iwasa and M. Kawasaki,
Discovery of superconductivity in KTaO3z by electrostatic carrier doping. Nature Nanotechnology 6, 408-412
(2011).

Graphene oxides for bio-applications

Graphene and its derivatives, such as graphene oxide, have attracted much attention due to their extraordinarily
high mobility and wide range of applications. Research into these materials for biological and biomedical
applications is also progressing. The interaction between graphene and biological materials such as proteins and cells
is the most important factor for bio-applications, and varying reduction change is the most direct way to control this
factor. In this study, researchers from AIMR demonstrated a way to optimize cell performance by controlling the
reduction state of graphene oxide. Through the thermal reduction method, they controlled the reduction state and
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found the optimum conditions for the adsorption of proteins, cell adhesion, cell proliferation and cell differentiation.

Moderately reduced graphene oxide showed the highest performance in all cases. This result is fundamentally

important for the future bio-applications of graphene materials.

X. Shi, H. Chang, S. Chen, C. Lai, A. Khademhosseini and H. Wu, Regulating cellular behavior on few-layer reduced
graphene oxide films with well controlled reduction states. Advanced Functional Materials 22, 751-759 (2012).

(3) create new materials
Nano-“cubes” for emission cleaning
Out of the array of rare earths and precious metals that fill automobile catalytic converters, a compound known as
cerium oxide (CeO,) play a special role in balancing oxygen. Higher efficiencies are expected if we can make
nanocrystals. In AIMR, a new synthetic process to produce CeO, “nanocubes” that displays almost triple the oxygen
storage capacity of typical CeO, crystals has been developed. Supercritical hydrothermal synthesis was used to
produce these unique box-shaped crystals. The most important point of this technique is to cap the crystal surface by
using organic molecules under supercritical hydrothermal conditions in which organic and inorganic materials can be
combined. This technique will reduce the amount of precious metals used for catalytic emission cleaning.
J. Zhang, H. Kumagai, K. Yamamura, S. Ohara, S. Takami, A. Morikawa, H. Shinjoh, K. Kaneko, T. Adschiri and A.
Suda, Extra-low-temperature oxygen storage capacity of CeO, nanocrystals with cubic facets. Nano Letters 11,
361-364 (2011).

Nanoporous supercapacitors
As a technique for energy storage in future society, the importance of double-layer supercapacitors will increase.
A team at AIMR has been working on building supercapacitors using transition metal compounds such as manganese
dioxide (MnO,), which can store charges at metal sites through an electron transfer process called
‘pseudocapacitance.” The problem is that MnO, has low conductivity, and this limits charging and discharging speeds.
The researchers solved this problem by making a supercapacitor constructed using an MnO,-plated gold film. First,
they selectively etched a silver—gold alloy into a thin gold sheet permeated with numerous nanopores. They then grew
MnO, nanocrystals directly into the pore channels using a gas-phase reaction. The supercapacitor device displayed
excellent charge storage capacity with an energy density up to 20 times higher than that of other MnO, electrodes.
X. Lang, A. Hirata, T. Fujita and M.W. Chen, Nanoporous metal/oxide hybrid electrodes for electrochemical
supercapacitors. Nature Nanotechnonogy 6, 232-236 (2011).

(4) create new devices and systems
Tunnel magnetoresistance (TMR) toward magnetic memory
The demand for data storage system, low power, high speed and large storage density, is rapidly increasing. This
demand could be satisfied by non-volatile magnetic memory (MRAM). New tunnel magnetoresistance (TMR)
materials with both large magnetic anisotropy and low magnetic friction are required to realize high performance
MRAM. Using a newly-developed system with an ultrashort laser pulse, a team at AIMR has discovered that an alloy
of manganese and gallium is not only a strong magnet but also has switchable magnetization with low loss, a key
requirement for fast, low-power non-volatile magnetic memory. This discovery offers unique promise for future
magnetic random-access memory devices.
S. Mizukami, F. Wu, A. Sakuma, J. Walowski, D. Watanabe, T. Kubota, X. Zhang, H. Naganuma, M. Oogane, Y.
Ando and T. Miyazaki, Long-lived ultrafast spin precession in manganese alloys films with a large perpendicular
magnetic anisotropy. Physical Review Letters 106, 117201 (2011).

Another example of an outcome corresponding to this category is described in the next section on “Advancing fusion
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of various research fields” — micro-mirrors using micro electro mechanical systems (MEMS) technology and
bulk metallic glass as a material.

Aside from the above, many high-level results were obtained in FY2011, for example, the surface properties of a
polymer film were mapped using atomic force microscopy, the modulation of magnetism with inorganic-organic
hybrid structures was achieved, super hybrid materials were created by supercritical hydrothermal synthesis,
functionalized fullerenes was produced for lower-cost organic solar cells, and electrochemically-based biosensors
were created.

Through the combination of innovative ideas and the state-of-the-art facilities and equipment of AIMR, such as

spin- and angle-resolved photoemission spectrometer (spin-ARPES) with the world-best resolution and leading-edge
microscopes having atomic resolution, a number of new phenomena have been discovered in the field of materials
science. Some discoveries seem to have similar structures or properties and there is the possibility that common
principles lie behind various materials. Based on these facts, it became clear that new viewpoints of mathematics are

necessary for us to identify common principles. As described in the next section, interdisciplinary fusion research

from a mathematical viewpoint will play an important role in creating new materials science. Along this line, we will
further investigate the mechanism of functional manifestations from the atom scale to the macroscopic scale and
develop a basis for creating new functional materials.

2. Advancing fusion of various research fields

Since FY2009 AIMR has provided the “Fusion Research Proposal Program” to help researchers promote
interdisciplinary fusion research. In FY2011, 10 research subjects from 17 proposals were accepted and seed money
has been provided. Researchers who were provided the fusion research money in FY2010 were offered an
opportunity to make a poster presentation of results from their projects at Tea Time in FY2011 so that the results
could be shared with other researchers and inspire more new ideas for fusion research.

In FY2011, the bigger challenge started. In March 2011, AIMR established the Mathematics Unit to accelerate
fusion and create a new kind of materials science in AIMR. The Unit joined the existing four research groups for
Bulk Metallic Glasses (BMG), Materials Physics, Soft Materials, and Device/System. The researchers of AIMR have
frequently organized seminars in order to discuss current topics in materials science, physics, chemistry and the

devices area, in order to improve mutual understanding between scientists and initiate fusion research activities. The
reward of these efforts has been gradually emerging results. The progress of interdisciplinary research in AIMR is
described bellow with examples of such results.

Common structure
(Fusion between BMG and Soft Materials)

One important example of the emerging results was obtained through the fusion research of the BMG Group
and the Soft Materials (Polymer) Group. It is becoming clear that in BMG, shear transformation zones (STZs) of
several nanometers which generate during plastic deformation have great effects on mechanical characteristics.
The latest research by the BMG Group has revealed the existence of cluster structures of several angstroms in
BMG (Nature Materials 10, 28-33, 2011). Based on the existence of a short-range order and the lack of a
long-range order, it is assumed that BMG contains structural fluctuations and many defective regions, leading to
heterogeneity of a similar scale to STZs. The Polymer Laboratory of AIMR has succeeded in mapping the energy
dissipation derived from the viscosity in micro-areas using AFM (Macromolecules 43, 9049-9055, 2010) and this
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method was applied to investigate heterogeneity in BMG. The analysis revealed that the nonuniform structure of
the viscosity measured in BMG had a distinctive scale of 2.5 nm, which matched that of STZs. Therefore, the
inhomogeneous distribution of viscosity and STZs are deeply related, which suggests that they dominate the
macroscopic characteristics of metallic glasses.

One interesting point is that the measurement and analysis methods developed for polymers could be applied
without modification to BMG. This suggests the existence of common principles between BMG and polymers. More
specifically, there is a possibility that what is called a "cooperatively rearranging region (CRR)" in polymers is
essentially the same as or very similar to a STZ of BMG, despite the different names. There are great expectations
that a solution in mathematical framework to this issue will lead to the discovery of common principles and new
physical facts that bridge different material systems.

[Ref.] Y.H. Liu, D. Wang, K. Nakajima, W. Zhang, A. Hirata, T. Nishi, A. Inoue and M.W. Chen, Characterization of
nanoscale mechanical heterogeneity in a metallic glass by dynamic force microscopy. Physical Review Letters
106, 125504 (2011).

Green catalysts
(Fusion between Soft Materials and BMG)

We learned from fusion research that exchanging a concept between disciplines can produce a new concept for
materials. AIMR introduced the concept of “catalyst” (Soft Materials group) into the Bulk Metallic Glasses (BMG)
group. Catalysis is an essential concept to control chemical reactions. Palladium is a well-known catalyst for organic
synthesis, but unfortunately, palladium catalysts are toxic, expensive and difficult to separate completely from a final
product. The synthetic chemist group of AIMR started to collaborate on palladium catalysts with the BMG group, and
together they succeeded in developing a solid palladium-based “metallic glass” that can repeatedly catalyze carbon
coupling reactions with negligible leaching of the catalyst into the solvent. By using palladium-nickel-phosphorus
metallic glass and an electrochemical fabrication techniques, it became possible to create nanoporous palladium
having a uniform distribution of pores of about 30 nanometers in diameter. Nanoporous structure provided not only a
large specific surface area effective for reactions but also some special effects. Although nanoporous solids have
simple relations with nano particles such as being “inside” or “outside,” researchers found further difference between
them. The coupling proceeded extremely efficiently even after reusing the nanoporous catalyst four times and the
amount of palladium lost into solution during the reaction was less than 0.0005% of the precious metal in each cycle.
The results of this fusion research give us hope for more innovation with geometric insight, such as the development
of a robust “green” catalyst. The exchange of concepts between disciplines is very important to produce new concepts
for materials.

[Ref.] S. Tanaka, T. Kaneko, N. Asao, Y. Yamamoto, M.W. Chen, W. Zhang and A. Inoue, A nanostructured skeleton
catalyst: Suzuki-coupling with a reusable and sustainable nanoporous metallic glass Pd-catalyst. Chemical
Communications 47, 5985-5987 (2011).

Putting the spotlight on existing materials
(Fusion between Device/System and BMG)

Silicon is traditionally the material of choice in micromechanical innovations. The brittleness of silicon, however,
limits the possible range of its applications. The fusion research team for micro electro mechanical systems (MEMS)
and bulk metallic glasses of AIMR used metallic glasses as a tougher alternative to silicon in the development of
enhanced micro-mirrors. Metallic glasses can bear heavier loads without starting to deform, and are thus ideal for
micromechanical devices in which small components are repeatedly subjected to strong forces. They constructed a
mirror structure by placing a round plate between two torsion bars that formed the axis for the mirror’s movements.
When in resonance with an oscillating external magnetic field, the mirrors followed the field and rotated more than
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300 times per second without undergoing any damage. Tilt angles of over 70 degrees were demonstrated in this

dynamic mode, and in larger static magnetic fields, the mirrors reached up to 270 degrees. Such unique use was never

found in metallic glasses prior to the fusion research in AIMR. The need for MEMS devices has put a spotlight on a

mechanical property that has not attracted attention so much thus far.

[Ref.] J.-W. Lee, Y.-C. Lin, N. Kaushik, P. Sharma, A. Makino, A. Inoue, M. Esashi and T. Gessner, Micromirror with
large-tilting angle using Fe-based metallic glass. Optics Letters 36, 3464-3466 (2011).

New idea in spintronics

(Fusion among many factors; physics, chemistry, microscopy, and device technology; mathematics in the future)
Integrating ideas and techniques among materials scientists specializing in semiconductors, device physicists

skilled in electric double layer transistors, chemists operating liquid electrolytes, and physicists specializing in

microscopy have led to a new possibility for the utilization of “spin.” The ability to switch the magnetic properties or

electron “spin’ of a semiconductor in a similar way to charge in conventional devices opens up new possibilities for

fast, low-power data storage and “spintronics” applications. The magnetic semiconductor materials needed for such
applications at room temperature, however, have proved elusive as most magnets are either metals or insulators.
AIMR has developed a magnetic semiconductor system with controllable ferromagnetism at room temperature. They
used titanium dioxide containing a small amount of the magnetic element cobalt as a material and injected high
concentration of charge by using a liquid electrolyte. The development of a magnetic semiconductor providing
switchable magnetic properties at room temperature offers intriguing possibilities for high-performance devices.
[Ref.] Y. Yamada, K. Ueno, T. Fukumura, H.T. Yuan, H. Shimotani, Y. lwasa, L. Gu, S. Tsukimoto, Y. Ikuhara and M.
Kawasaki, Electrically induced ferromagnetism at room temperature in cobalt-doped titanium dioxide. Science
332, 1065-1067 (2011).

These outcomes would have never been obtained if researchers from various fields had not been gathered at AIMR. It
is expected that these results will lead to the creation of Green Materials which contribute to “energy harvesting,”
“energy saving” and “environmental clean-up,” and contribute to green society as shown in Figure 2.
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Figure 2 Schematic diagram showing the fusion of various research fields at AIMR.
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Through the fusion research, we open the new paradigm of materials science through fusion of different
disciplines. They include studies of

a) structures and properties of the non-equilibrium materials, such as metallic glasses and polymers, as well as their
formation mechanism and stability. Novel useful functions are expected to emerge based on a common principle
inherent to non-equilibrium states

b) functions originating from the “spin” of electrons, and functions related to the “topology of energy bands.” The
relationship between “topology” and the activity of nanoporous metal catalysts has been also suggested as
something to study. The exploration of novel materials and their multi-functions utilizing robust properties of
topological features, which need a help from mathematics, is a key challenges.

¢) the hierarchical structures from atoms and molecules to macroscopic bulk materials, through short-range
ordering (nano-clusters), long-range ordering (nano-crystals), crystals and poly-crystals levels. Importance of a
bridge between scales and functional manifestation which derives from multi-scales has been understood.
Interface is one of the keys.

We recognized that these items are significant viewpoints in the next-generation materials science and we set them as
our target projects to be focused. By probing the three fields carefully and deeply, with the help of advanced

mathematics, we will elucidate the mechanisms and common principles. The following three are our target projects
and target materials and devices derived from the above categorization.

Three target materials

1) Non-equilibrium Materials based on Mathematical Dynamical Systems
This project targets, for example, metallic glasses, polymer glasses, block copolymers, bio-inspired materials,
and super-hybrid multifunctional devices for green society.

2) Topological Functional Materials

This project targets, for example, spintronics materials, superconductors, and MEMS devices for
energy-saving, along with nanoporous metal catalysts and new materials for photo-voltaic solar energy
conversion and thermoelectric conversion for energy-harvesting.

3) Multi-Scale Hierarchical Materials based on Discrete Geometric Analysis

This project targets the identification of mid-range and long-range order in the atomic / molecular / cluster /
domain arrangement and functional manifestation by creating the hierarchical structures. Interfacial processes
from the atom/molecule level to macroscopic properties are also targets of this project aiming to understand the
mechanism of functional manifestations. For example, grain boundaries for the improvement of electric
conduction in devices, solid-liquid interface control for the improvement of friction problems for energy-saving,
nanoporous supercapacitors for energy storage, and bio-inspired materials.

The organization for the mathematics — materials science collaboration has been strengthened in order to accomplish
these target projects. Two professors (Motoko Kotani, the Deputy Center Director in FY2011, and Yasumasa Nishiura,
the Leader of Mathematics Unit from February 2012) were appointed as to Pls of Mathematics Unit. Project Leaders
and Project sub-Leaders were appointed in each project. They have organized study groups for each target project.

Furthermore, in FY2011, six interface researchers have been assigned from 68 applicants via international

recruitment (They will join AIMR in May, June and July in FY2012) — they are theoretical researchers, who will not
belong to a specific PI. They will work together with some experimental laboratories, inspiring new experimental
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targets, contributing discussions on experimental results and suggesting novel approach of materials control, based on
their mathematical and theoretical expertise as shown in Figure 3. AIMR will assign a mentor as their supervisor.
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Figure 3 The research organization structure surrounding interface researchers.

3. Globalization of the institution
Describe what's been accomplished or recognized in the efforts to raise the center’s international

recognition as a genuine top world-level research institute, along with innovative efforts proactively being
taken in accordance with the development stage of the center, including the following points, for example:
- Efforts being developed based on the analysis of number and state of world-leading, frontline
researchers; number and state of visiting researchers; exchanges with overseas entities
- Proactive efforts to raise the level of the center’s international recognition
- Efforts to make the center into one that attracts excellent young researchers from around the world
(such as efforts fostering young researchers and contributing to advancing their career paths)

The International Relations Unit was established in the Administrative Division and started to further promote the
globalization of AIMR. The unit supports foreign researchers not only in their research activities at AIMR but also
with the daily life of their families. As of March 31, 2012, AIMR has 32 principal investigators (Pls) and 44% of
them (14 PIs) are foreign researchers. More than 50% of all researchers are foreigners. In order to position AIMR into

the flow of global brain circulation, public advertisements for the positions of associate professor, assistant professor
and postdoctoral researcher were carried out for international recruitment and AIMR was able to employ talented
researchers from around the world. As a concrete plan to enhance international partnership and collaborations, AIMR
promoted the GI* (Global Intellectual Incubation and Integration) Laboratory Program and sent and accepted young
researchers via foreign Pls and 15 partner institutions. After the GI® Laboratory Program was institutionalized in

FY2009, the number of researchers exchanged between AIMR and overseas partner institutions increased, though it
decreased in FY2011 because of the earthquake (15, 18 and 9 researchers in FY2009, 2010, and 2011, respectively).
In order to create an environment which can attract foreign researchers, AIMR helped non-Japanese researchers to
apply for external research funds, submitting successful applications to KAKENHI and CREST. The winning of a
CREST grant by an AIMR foreign researcher (M.W. Chen PI) was a big achievement in FY2011.
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In cooperation with three overseas satellites, which are the core of our comprehensive global collaborations, joint
workshops were held at the University of Cambridge in June 2011, and at the University of California, Santa Barbara
in January 2012, and consequently the name recognition of AIMR was raised. We are preparing to establish joint
laboratories at satellite institutions. Global collaboration between AIMR and overseas satellites and partner
institutions produced 21 papers in FY2011.

Our 5th Annual Workshop was held in February, 2012 and 246 participants from 10 countries attended it. Since
the first workshop held in February 2008, the number of foreign Pls, adjunct professors and adjunct associate

professors have increased and the number of participants is increasing year by year as well. In particular,
mathematicians joined the workshop this time, allowing us to confirm our mission of seeing mathematics — materials
science collaboration through deep discussion. AIMR researchers also attended many international meetings. They
gave 117 invited presentations at international meetings in FY2011, with many being plenary lectures and keynote
presentations. AIMR researchers introduce WPI and AIMR briefly at the beginning of every presentation to gain
publicity.

In order to publicize AIMR further, advertisements for AIMR were printed in Science (Vol.333, 2 September
2011) and Nature Asia-Pacific (PUBLISHING INDEX 2011), and furthermore, targeting researchers, advertisements
for AIMResearch was printed in Nature (Vol.481, 19 January 2012). Banner advertisements on the websites of those

scientific magazines and in their e-mails were also carried out.
The Main Building of AIMR was completed in July 2011, and the “Combination Room” and *“Multi-purpose
Hall” were constructed in the building for active exchanges and discussion between researchers. Tea Time held on

every Friday at such exchange spaces provides further opportunities to make and increase collaboration. These
occasions also encourage exchanges between foreign researchers and Japanese researchers. Fusion research is also
enhanced in such an atmosphere.

The research environment for researchers from abroad, including short-stay visiting researchers, will be improved

by completing the “Research Support Center” which will include the “Common Equipment Unit” and
“Computation-Aid Unit,” in FY2012. Through the support of this center, researchers will be able to start their
research quickly after their arrival at AIMR.

4. Implementing organizational reforms
* If innovated system reforms generated by the center have had a ripple effect on other departments of the

host institutions or on other research institutions, clearly describe in what ways.

In order for AIMR to further advance over the next five years, we focus on system reform in particular, centering on
the appointment of researchers and reform of research organization toward mathematics — materials science
collaboration.

1) AIMR has created new systems for human resources development. We have established a system for evaluation
and promotion through international peer reviews. The research outcomes of the researchers over the past four years
and the compatibility of their research with the AIMR’s new strategy were evaluated based on the judgment of an
international referee and an interview by AIMR’s Executive Committee. Some Pls were replaced and two Ils were
promoted as a result. AIMR has created an environment in which our six young researchers, three Junior Pls and
three Ils can pioneer new research areas independently.

We also established a new type of research position, interface researchers. These researchers do not belong to any

single laboratory, but form the “Interface Unit” as a whole. Six theoretical researchers have been appointed to the
Interface Unit through international recruitment followed by an evaluation of all Pls. They will work together with
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partner experimental laboratories to build a bridge between mathematicians and materials scientists. They will
promote interdisciplinary fusion under the supervision of a mentor. Moreover, they will construct the basis of the new
kind of materials science that we are aiming for in which we can predict new physical properties and functions based
on mathematics and theories.

2) In FY2011, AIMR started preparations for and then management of the Research Support Center. The center
consists of four parts: a Common Equipment Unit, a Computation-Aid Unit, a Mathematical Collaboration Unit, and

a Researcher Support Office. This center will support not only domestic AIMR members but also short-stay visiting

researchers including foreign Pls and researchers. Through strong support on the part of this center, even short-stay
researchers will be able to promptly start their research in AIMR. This system will enhance exchanges of researchers
and contribute to the facilitation of AIMR as the central hub of global brain circulation in the field. Furthermore, in
cooperation with our In-house Council consisting of the heads of four departments and institutes at Tohoku University,
we have established a research support system using an in-house network. This system makes it possible for us to
utilize experimental equipment and computational resources.

3) System reforms at AIMR that have influenced Tohoku University

i) The new salary system at AIMR gave rise to the creation of the "Distinguished Professor System" at the host
institution, Tohoku University. Since the "Distinguished Professor System" has been recognized to be effective
at strengthening research, the system has been updated for a second term and become a regular system in
Tohoku University.

ii) The various rules stipulated by AIMR were used as reference for administrative processing when new
organizations at Tohoku University such as the "Tohoku Medical Megabank Organization" and "International
Research Institute of Disaster Science" were established.

iii) Manuals have been created for safety in environments where researchers with different backgrounds and
cultures gather.

5. Efforts to secure the center’s future development over the mid- to long term
* Please address the following items, which are essential to mid- to long-term center development:

- Future Prospects with regard to the research plan, research organization and Pl composition; prospects
for the fostering and securing of next-generation researchers

- Prospects for securing resources such as permanent positions and revenues; plan and/or implementation
for defining the center's role and/or positioning the center within the host institution's institutional structure

- Measures to sustain the center as a world premier international research center after program funding
ends (including measures of support by the host institution)

(1) Research plan, Organization, Human resources
In FY2011, AIMR advertised the clear strategy of promoting mathematics — materials science collaboration in

order to create new materials science and contribute to society through the creation of new functional materials. Our

mid-term goal is to provide a basis for common understanding among the existing four research groups via a
mathematical viewpoint, and our long-term goal is to create revolutionary Green Materials by contributing to the
advancement of the concepts of “energy harvesting,” “energy saving” and “environmental clean-up.” In terms of
AIMR’s long-term perspective, we seek to ensure a stable energy supply for future generations and provide a basis
for environmental conservation through the use of new materials that can cause an evolutionarily change in our
society and show the world what the future should be like.
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In order to promote our new approach we have started the following activities.

i) AIMR has set the three target projects described above and strengthened the organization for mathematics —
materials science collaboration. Project Leaders and Project sub-Leaders were appointed for each project. Six
interface researchers will join AIMR and take up the role of acting as bridges between materials researchers and
mathematicians in early FY2012. A mentor will be positioned as their supervisor. Through the whole process for
target projects, we will assure direct interaction between mathematicians / theorists and interface researchers /
experimentalists so that each stakeholder can mutually benefit from research.

ii) For human resource development, AIMR has created new systems (as described in 4-1). As a result, some Pls
were replaced in order to enhance our new research direction, and three Junior Pls and three Ils were given an
independent environment in which to pioneer research areas. Six young theoretical researchers have been
appointed as interface researchers in order to develop new insights by bridging materials scientists and
mathematicians (Figure 3). A Research Support Center (Common Equipment Unit, Computation-Aid Unit,
Mathematics Collaboration Unit, and Researcher Support Office, details are in 4-2)) has been started, and it is
expected to aid with smooth transitions to life at AIMR. A new framework to foster young researchers, through
for example, training on presentations at the Researcher Support Office (in Research Support Center), has been
discussed, and this will be organized in FY2012.

(2) Planning and enforcement: the number of researchers, research funds, position within Tohoku University,
etc.

The promotion of AIMR and the construction of organizations within it are clearly positioned in the most
important items in the Mid-Term Objectives and Plans of our host institution, Tohoku University. The University’s

new president has stated his organizational policy for Tohoku University as becoming a world leader through
"Progress toward becoming a World-class University" and "Leading the Tohoku restoration." In order for Tohoku
University, as a research institute, to progress toward becoming world-class, there is a need to promote materials
science, which is the strongest research area of the university, and especially AIMR. AIMR is recognized to be the
core existence for the promotion of world-leading research and formation of an international environment at Tohoku
University. AIMR was established as an organization of Tohoku University from the beginning. As described in the
initial application, AIMR will maintain its present scale and continue as a world top level research center for

innovative materials science even after the end of the WPI program.

(3) How AIMR will continue to be ""world top level research center' after completing the WPI program.

After completing this program, achievements made by the center will serve as a base for the development of the
Tohoku University Advanced Institute for Materials Research, which will play a leading role in the promotion and
internationalization of advanced research.

In Tohoku University, materials researchers are working in various departments and research centers. We have
proposed to the president of Tohoku University the construction of an advanced institute for materials research where
all materials research will integrated with AIMR placed as a core. We believe that the establishment of such a center
will be necessary for Tohoku University to become a true world leader in materials research.

Towards the realization of this, in FY2012, Tohoku University will establish a Task Force for the establishment of

the integrated advanced institute for materials research in Tohoku University. Discussion will be made on the issues

among the related departments and a concrete plan for the organization (the number of researchers and their position
in the university, etc.). Moreover, the task force will discuss how to introduce and implement the new systems grown
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in AIMR over the past five years into the whole university in order to promote system reform and further
internationalization.

6. Others
* |n addition to the above 1-5 evaluation items, only if there is anything else that deserves mention
regarding the center project’s progress, please note it.

In July 2011, the main building of AIMR was completed and an environment in which everything is “under one
roof” was achieved. This has given the institute a sense of unity greater than ever before and built up strong ties
among AIMR members.

The international guest house at Tohoku University — plans for which were based on the requests of AIMR to the
University — is now under construction next to the AIMR main building and will be completed in FY2012.

In order to increase chances for personal communication among researchers including foreign Pls, “Tea Time
Talk” and mini concerts during Friday Tea Time have been started. Once a month, AIMR members present their
specialties, playing instruments, singing, dancing, etc., and such performances have had the effect of creating a good

atmosphere at the center. We are planning to extend such events to the families of AIMR members.

7. Center’s response to interim evaluation

Transcribe each item from the “Actions Required and Recommendations” section and note how the center
has responded to them. However, if you have already provided this information, please indicate where in the
report.

1) It is essential for Tohoku University to be sufficiently committed to supporting the new strategy and
director.

[Action]

On April 1, 2012, a new directorial structure commenced at the host institution under the leadership of the
University President, Susumu Satomi. In March 2012, the new Center Director (Motoko Kotani) and Administrative
Director of AIMR met with the University President and confirmed that AIMR would remain at the core of efforts to
strengthen research at Tohoku University, that support for AIMR would be prioritized, and that the independence of
Center operations would be maintained. Visions were also exchanged on the integrated advanced institute for
materials research, which is the University plans to establish after completion of the WPI program. Additionally, a
standing task team led by the Executive Vice President in charge of Research will be established to assist the Center
Director.

The In-house Council, comprising the heads of departments and research institutes that are deeply related to the
Center, will be used to further enhance cooperation with related departments in Tohoku University.

2) AIMR’s identity along with its new strategy in materials science should be clearly stated.
[Action]

Since its establishment, AIMR has continuously pursued the creation of new materials science and revolutionary
functional materials by gathering researchers from various fields. The main goal is to promote the common

understanding of materials based on a knowledge of different size scales from atoms to materials and different
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materials such as metals, ceramics, polymers and biomaterials. There is no change in this concept. However, based on

the results of discussion and collaborative research carried out during the first five years, we have further crystallized
our mission: to discover common elements and universal principles among various materials and create a new kind of
materials science which can predict new functions. To accomplish this mission, we have injected mathematical
viewpoints into materials science and accelerated fusion research toward our goal. We have established the three
target projects of: (1) Non-equilibrium Materials based on Mathematical Dynamical Systems, (2) Topological
Functional Materials, and (3) Multi-Scale Hierarchical Materials based on Discrete Geometric Analysis.

In AIMR, material scientists and mathematicians join hands in explaining new phenomena measured by AIMR’s top
class equipment and elucidate the mechanism lying behind the structure-function relationship. The challenge of
elucidating the mechanism of function manifestations and linking it to the creation of new materials is unprecedented
in the world. Materials scientists from diverse backgrounds and mathematicians are gathered in a single place at
AIMR and challenged to do ambitious investigations to create new materials with revolutionary functions that can
contribute to society—that is the identity of AIMR.

3) Firm supporting systems should be provided to the director from material scientists and mathematicians as
well as from the host institution.

[Action]
The Center Director frequently exchanges views with the four material group leaders so that AIMR can develop

soundly as a center for materials science. Our International Advisory Board consisting of highly reputed personalities

including Nobel Prize laureates also gives advice to the Center Director from a global perspective. Moreover, the
Center Director’s office is placed on the first floor, and an open-door policy will be implemented so that the Center
Director will be able to answer the needs of researchers as best as possible, and so that the Center Director can work
to carry out necessary system reform and construct a research support system. In February 2012, Professor Yasumasa
Nishiura (Research Director of the Mathematics Program of CREST funded by the Japan Science and Technology

Agency (JST)), an internationally respected authority on applied mathematics who has spearheaded cooperation
between mathematics and the various scientific fields in Japan, joined AIMR as a Pl and the leader of the

Mathematics Unit. The Unit has commenced activities in a dynamic manner. Partnerships with the Applied
Mathematics Forum (AMF), Tohoku University and other mathematical societies in Japan and abroad will be
exploited in order to promptly distribute news of mathematics-materials science outcomes at AIMR to the world and
to secure the superiority of AIMR.

As described above, the President of Tohoku University has confirmed his strong support for AIMR. As for the
Administrative Division of AIMR, the Deputy Administrative Director in charge of research (Doctor of Science) and
the Deputy Administrative Director in charge of management were created under the Administrative Director in an
effort to strengthen the Division. Moreover, from April 2012, the Administrative Director, who is an experienced and

distinguished materials science theorist, has been appointed to provide complete support in order to realize the
concepts promoted by the Center Director from a scientific perspective.

4) The performance of the center’s science and management will need to be watched carefully over the next
two years.

[Action]

AIMR’s ultimate objective in science is to discover new principles via collaborative research between materials
science and mathematics and to create materials science which can predict new functional manifestations of materials
based on discovered principles and then develop those materials. Towards the achievement of this objective, we will
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clarify a concrete approach for materials science that incorporates mathematics over the next two years. We have

established three target projects based on the Pls’ proposals and a mathematical viewpoint and these three projects
have been started under the direction of Project Leaders (materials scientists) and sub-Leaders (young materials
scientists and mathematicians). These projects will be implemented based on AIMR’s mission of creating new
materials. In particular, with respect to materials with a high potential to be realized, we have organized study groups,
and will concentrate AIMR’s research toward these materials to ensure progress, making use of a clearly-defined
research management system in the first two years.

The relationship between materials scientists and mathematicians exists on a diverse range of levels. The first
stage of our cooperation is daily consultations regarding the operation of mathematics and the introduction of
cutting-edge mathematics. The final stage is the development of mathematical models and discovery of new

principles. Our objective for the ensuing two years is for experimentalists, theorists, and mathematicians to stimulate
each other and experience the fact that such cross-interaction does engender novel ideas. This will allow researchers

to understand the true significance of the new strategy. After several different groundbreaking research projects take
form, we will provide a policy for the development of new functional materials. In this way, a mathematics
atmosphere will permeate AIMR and allow us to explain the mechanisms of functions and discover new principles, as
outlined in our mission. By achieving this we will create new materials science which can predict new functions of
materials over the ensuing five years and establish a research institute that leads materials science in the world.

8. Center’s response to the site-visit report used in the interim evaluation
Transcribe each item from the *7. Actions Required and Recommendations” section and note how the

center has responded to them. However, if you have already provided this information, please indicate where
in the report.

1. With no doubt, each PIs’ activity is at a world-class level. However, it is difficult to judge if the WPI as a
whole is presently at a world-class one or not. The overall impression of AIMR is not as high compared with
that based on achievements of each individual Pl. The main reason seems to be due to the fact that the mission
as a whole is not fully confirmed by the members. All the members need to discuss and assess their
achievements in terms of the common definition of “materials science” for this center.

[Action]

From March 2011, a monthly PI Meeting (started from December 2010) and Staff Meetings which all researchers
above assistant professor level attend have been held regularly. All staff members have made continuous efforts to
communicate with each other. In FY2011, the year before the start of the next five years of WPI, we discussed the

identity of AIMR deeply and established the three target projects, based on 17 proposals from the Pls. We set the

Leaders and sub-Leaders for each project and organized study groups which discussed each subject thoroughly. Each
theme is expected to progress faster because of this. Besides the PI Meeting, monthly Pl Lunch Meetings have been
started and this also stimulates the Pls toward deeper communication and collaboration. Through the active
discussion in FY2011, the atmosphere of AIMR has changed incredibly. All AIMR members are ready to accomplish

our goal of creating a new type of materials science and establishing AIMR as a firm hub of global brain circulation.
The improvement of the research environment through the establishment of the Research Support Center will also
accelerate the evolution at AIMR.

2. AIMR is in a period of transition both in leadership and in its technical programs. The fusion efforts have
not yet been very productive. Additional time should be granted to AIMR to allow the changes that are in
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place to have a chance to mature.

3. After 4 years since its establishment, AIMR now seems to make every effort to establish as a WPI center,
sharing the mission of WPI project with all members and carrying out a high level of materials science
research. We sincerely hope that AIMR creates a new materials science by collaboration with mathematicians
in the next five years.

[Action to items no. 2 and 3]

Mathematics — materials science collaboration and the creation of a new type of materials science through such
collaboration is not easy. However, the challenge is ambitious and attractive, and there already exists an atmosphere
in AIMR to face it squarely. As described above, AIMR undertook concentrated discussion and reforms in FY2011,
creating a completely new atmosphere that is unlike that of any other institute in the world. We are ready to produce
real fusion, learning from the struggle of the past five years.

The relationship between materials scientists and mathematicians exists on a diverse range of levels as described
in 7-4. Step-by-step progress is important to accomplish our goal. First we will form an environment in which
experimentalists, theorists, and mathematicians can understand each other, in order to make the mathematical way of
thinking familiar for experimentalists and help mathematicians understand the rich world of materials. Next, through
mutual discussion and the exchange of novel ideas, researchers with different expertise will inspire each other to
perform unprecedented collaborative works. Since we are already seeing some buds of collaborative work, we will

work to grow these and give them form over our next stage. Based on such step-by-step efforts, we will develop a

basis for innovative mathematics — materials science collaboration and make a breakthrough that can produce new
values for materials science in society.

4. It may collapse anytime if firm and versatile supporting systems are not well provided to the new director.
So, this looks somewhat risky. To make it successful, all the Pls need to agree with this scheme sincerely and
are committed to support strongly the director. The director in turn should have to learn the global tide and
the history of “materials science,” since each discipline has its own definition of “materials science.”

[Action]

As already noted (see Section 7), AIMR has already started heading in a new direction as a single body. This is the
first attempt to do this in the world. All the members of AIMR are enthusiastic about taking up global leadership. The
Center Director is willing to make every effort to overcome the difficulties and make AIMR a unique research center
that can bring about a paradigm shift in materials science. The director support system, that is, the advice from the
International Advisory Board, discussions with group leaders (the Executive Committee of AIMR), and the collecting
of opinions from AIMR members of various backgrounds through opportunities such as Pl meeting and Staff
Meetings, is working effectively.
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Appendix 1

List of Center’s Research Results and Main Awards

A. Published Papers

- List in order of most recent the Center’s papers published in refereed journals during FY2011.

- For each, write the paper title; author name(s); journal name, volume, page(s); and publication year. If there
are a few authors, underline those affiliated with the Center. (Any order may be used as long as format is the
same.)

- If there are many authors, show and underline those affiliated with the Center, cutting out the names of other
authors as deemed appropriate.

- For the most important papers, shade in the number block. For papers giving the results of fusion research,
underline the number in the block.

- If the list exceeds this form, please add extra pages.

No. Author names and details

T. Kubota, Q. Ma, S. Mizukami, X. Zhang, H. Naganuma, M. Oogane, Y. Ando, and T._
1 Miyazaki, “Dependence of tunnel magnetoresistance effect on Fe thickness of perpendicularly
magnetized L1-Mng,Gaszg/Fe/MgO/CoFe junctions”, Appl. Phys. Express 5, 043003 (2012)

N. Asao, Menggenbateer, Y. Seya, Y. Yamamoto, M.W. Chen, et al., "Nanoporous
2 Gold-Catalyzed [4+2] Benzannulation between ortho-Alkynylbenzaldehydes and Alkynes”,
Synlett. 1, 66-69 (2012)

H. Miao, P. Richard, Y. Tanaka, K. Nakayama, T. Qian, K. Umezawa, T. Sato, Y.-M. Xu, Y. B.
Shi, N. Xu, X.-P. Wang, P. Zhang, H.-B. Yang, Z.-]. Xu, J. S. Wen, G.-D. Gu, X. Dai, J.-P. Hu,
T. Takahashi, and H. Ding, “Isotropic superconducting gaps with enhanced pairing on electron
Fermi surfaces in FeTeg s55€0.45”, Phys. Rev. B, 85, 094506 (2012)

Y. Tanaka, K. Nakayama, S. Souma, T. Sato, N. Xu, P. Zhang, P. Richard, H. Ding, Y. Suzuki,
4 P. Das, K. Kadowaki, and T. Takahashi, “Evolution of electronic structure upon Cu doping in
the topological insulator Bi,Ses”, Phys. Rev. B, 85, 125111 (2012)

S. Souma, K. Eto, M. Nomura, K. Nakayama, T. Sato, T. Takahashi, K. Segwawa, and Y. Ando,
5 “Topological surface states in lead-based ternary telluride Pb(Bi;Sby).Tes", Phys. Rev. Lett.,
108, 116801 (2012)

X. Zhang, S. Mizukami, T. Kubota, Q. Ma, M. Oogane, H. Naganuma, Y. Ando, and T.

6 Miyazaki, “Large change of perpendicular magnetic anisotropy in Cobalt ultrathin film induced
by varying capping layers”, J. Appl. Phys. 111, 07B320 (2012)
5 I.Hamada, M.Araidai, M.Tsukada, “Origin of hanomechanical motion in a single-Cqq transistor”,

Phys.Rev.B, 85, 121401(R) (2012)

L. Suo, W. Han, X. Lu, L. Gu, Y.S. Hu, H. Li, D. Chen, L. Chen, S. Tsukimoto and Y. Ikuhara,
8 “Highly ordered staging structural interface between LiFePO, and FePO,4", Phys. Chem. Chem.
Phys., 14, 5363-5367 (2012)

X. Shi, H. Chang, S. Chen, C. Lai, A. Khademhosseini and H. Wu, “Regulating cellular behavior
9 on few-layer reduced graphene oxide films with well controlled reduction states”, Advanced
Functional Materials 22, 751-759 (2012)

S. Yoshimoto, Y.-G. Kim, K. Sato, J. Inukai, K. Itaya, "Potential-induced phase transition of
10 low-index Au s ingle crystal surfaces in propylene carbonate solution”, Phys. Chem. Chem.
Phys., 14, 2286-2291 (2012)
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M. Hosoda, M. Oogane, M. Kubota, T. Kubota, H. Saruyama, S. Iihama, H. Naganuma, and Y.
Ando, “Fabrication of L1p-MnAl perpendicularly magnetized thin films for perpendicular
magnetic tunnel junctions”, J. Appl. Phys. 111, 07A324 (2012)

12

G. Ferrara, T. Jin, M. Akhtaruzzaman, A. Islam, L. Han, H. Jiang, Y. Yamamoto, “Cascade
cyclization of aryldiynes using iodine: synthesis of iodo-substituted benzo [b] naphtha [2,1-d]
thiophene derivatives for dye-sensitized solar cells”, Tetrahedron Lett., 53, 1946 (2012)

13

M.Tsukada, A.Masago, M.Shimizu, “Theoretical Simulation of Kelvin Probe Force Microscopy
for Si Surfaces by taking into account of chemical force”, J. of Phys., Condensed Matter, 24,
084002 (2012)

14

D. Ogawa, K. Koike, S. Mizukami, M. Oogane, Y. Ando, T. Miyazaki, and H. Kato, “Evaluation
of Exchange Coupling in a-Fe(100)/Nd,Fe;4B(001) Interface”, J. Mag. Soc. Jpn. 36, 5-12
(2012)

15

H.Tamura, M.Tsukada, “Role of intermolecular delocalization on electron transport in fullerene
aggregates”, Phys.Rev.B, 85, 054301 (2012)

16

M. J. Igbal, R. A. Khan, S. Mizukami, and T. Miyazaki, “Magnetic and microwave absorption
characteristics of substituted W-type hexaferrites nanoparticles”, Ceramics International 38,
4097 (2012)

17

H. Diao, C. Yan, J. M. Bell, M.W. Chen, et al., “"Compressive behaviour of nanocrystalline
Mg-5Al alloys”, Materials Technology 27, 85-87 (2012)

18

N. Yoshikawa, G. Xie, Z. Cao, D.V. Louzguine, “Microstructure of Selectively Heated (Hot Spot)
Region in Fes0, Powder Compacts by Microwave Irradiation”, J Euro Ceram Soc., 32, 419-424
(2012)

N. Asao, N. Hatakeyama, Menggenbateer, T. Minato, E. Ito, M. Hara, Y. Kim, Y. Yamamoto,
M.W. Chen, W. Zhang, A. Inoue, “Aerobic oxidation of alcohols in the liquid phase with
nanoporous gold catalysts”, Chem. Commun., 48, 4540 (2012)

20

K. Umezawa, Y. Li, H. Miao, K. Nakayama, Z.- H. Liu, P. Richard, T. Sato, J. B. He, D.- M.
Wang, G. F. Chen, H. Ding,_T. Takahashi, and S.- C. Wang, “Unconventional anisotropic
s-wave superconducting gaps of the LiFeAs iron-pnictide superconductor”, Phys. Rev. Lett.,
108, 037002 (2012)

21

S. Mizukami, T. Kubota, F. Wu, X. Zhang, H. Naganuma, M. Oogane, A. Sakuma, Y. Ando, and
T. Miyazaki, “Composition dependence of magnetic properties in perpendicularly magnetized
epitaxial thin films of Mn-Ga alloys”, Phys. Rev. B, 85 014416 (2012)

22

T. Arakane, T. Sato, S. Souma, K. Kosaka, K. Nakayama, M. Komatsu, T. Takahashi, Z. Ren,
K. Segawa, and Y. Ando, “Tunable Dirac cone in the topological insulator Bi,.«SbysTes.,Se,”,
Nat. Commun., 3, 636 (2012)

23

D. V. Louzguine-Luzgin, “Aluminum-Base Amorphous and Nanocrystalline Materials”, Metal
Science and Heat Treatment., 53, 472-477 (2012)

24

I. Hamada, S. Meng, “Water wetting on representative metal surfaces: Improved description
from van der Waals density functionals”, Chem. Phys. Lett., 521, 161 (2012)

25

Q. H. Zhang, L. J. Wang, X. K. Wei, A. Hirata, M.W. Chen, et al., “"Direct observation of
interlocked domain walls in hexagonal RMnO(3) (R = Tm, Lu)”, Phys. Rev. B, 85, 2 (2012)
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S. Lu, T. Jin, M. Bao, A. M. Asiri, Y. Yamamoto, “Palladium-catalyzed bisfunctionalization of
active alkenes by B-acetonitrile-a-allyl addition: application to the synthesis of unsymmetric
1,4-di(organo)fullerene derivatives”, Tetrahedron Lett., 53, 1210 (2012)

27

Y. Matsubara, T. Makino, H. Hiraga, C. Chen, S. Tsukimoto, K. Ueno, Y. Kozuka, Y. Ikuhara
and M. Kawasaki, “High crystallinity CuScO, delafossite films exhibiting ultraviolet
photoluminescence grown by vapor-liquid-solid tri-phase epitaxy”, Appl. Phys. Express, 5,
011201 (2012)
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M. Aljerf, K. Georgarakis, D.V. Louzguine-Luzgin, A. Le Moulec, A. Inoue, A. R. Yavari, “Strong
and Light Metal Matrix Composites with Metallic Glass Particulate Reinforcement”, Mater. Sci.
Eng. A, 532, 325-330 (2012)

29

D.V. Louzguine-Luzgin, G.Q. Xie, S. Gonzales, J.Q. Wang, K. Nakayama, J.H. Perepezko, A.
Inoue, “"Nano-Crystallization Behavior of Zr-Cu-Al Bulk Glass-Forming Alloy”, J. Non-Cryst
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B. Invited Lectures, Plenary Addresses (etc.) at International Conferences and International Research

Meetings

- List up to 10 main presentations during FY2011 in order from most recent.
- For each, write the lecturer/presenter’s name, presentation title, conference name and date(s)

No.

Lecturer/presenter names and details

Shigemi Mizukami and T. Miyazaki (Invited talk), “Tetragonal Heusler-like alloy films with
perpendicular magnetic anisotropy for spin torque applications”, Spring Meeting in German
Physical Society (DPG spring meeting), Berlin, Germany, March 29, 2012.

Ken Nakajima (Invited Talk), "Measurement Procedure of Elastic Modulus for Soft Materials
by AFM”, The 3rd International Symposium on SPM Standardization (SPM2012), Tsukuba,
Japan, March 1-2, 2012.

Masatsugu Shimomura (Keynote presentation), “"New trends in next generation
biomimetics: Innovative paradigm shift based on biodiversity”, 2012 International Symposium
on Nature-Inspired Technology, Kangwon, Korea, January 9-11, 2012.

Mingwei Chen (Invited talk), “Metal/oxide hybrids with hierarchical nanoporosity for
high-performance supercapacitors”, 2011 MRS Fall Meeting, Boston, USA, November 28 -
December 1, 2011.

Tomokazu Matsue (Keynote presentation),"Highly-Sensitive Electrochemical Imaging for
Biosensing”, US-Japan Workshop on Bio-Inspired Engineering of Next-Generation Sensors and
Actuators, San Francisco, USA, November 12-13, 2011.

Yuichi Ikuhara (Plenary lecture), "HAADF and ABF STEM Characterization of Ceramic
Interfaces”, TEM Workshop Electron Microscopy, Exploring Materials on the Atomic Scale, TU
Darmstadt, October 10, 2011.

Dmitry V. Louzguine-Luzgin, K. Georgarakis, J. Antonowicz, G. Vaughan, A.R. Yavari, T.
Egami, A. Inoue (Keynote presentation), "Changes in Atomic Structure of Supercooled
Pd-Ni-Cu-P Glassforming Liquid during in-situ Vitrification on Cooling Established by
Synchrotronradiation X-ray Diffraction", Euromat 2011, Montpellier, France, September 12-15,
2011.

Masayoshi Esashi (Invited talk), "MEMS for Practical Applications by Open Collaboration”,
JCK MEMS/NEMS 2011, Jeju Island, Korea, September 5, 2011.

Yoshinori Yamamoto (Plenary lecture), “From Molecular Catalysts to Nano-structured
Materials Skeleton Catalysts”, 16th IUPAC International Symposium on Organometallic
Chemistry Directed Towards Organic Synthesis (16" OMCOS) 2011, Shanghai, China, July 24,
2011.

10

Tadafumi Adschiri (Keynote presentation) “Supercritical Route for Super Hybrid
Nanomaterials” , International Conference on Materials for Advanced Technologies (ICMAT
2011), Singapore, June 27 - Julyl, 2011.
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C. Major Awards

- List up to 10 main awards received during FY2011 in order from the most recent.
- For each, write the recipient’s name, name of award, and year issued.

- In case of multiple recipients, underline those affiliated with the center.

No. Recipient names and details

1 Seigo Souma, Award for the Encouragement of Young Physicists, The Physical Society of
Japan, 2012.

2 Ali Khademhosseini, AIMBE’s College of Fellows, 2012

3 Ali Khademhosseini, the 2012 Biotechnology and Bioengineering Daniel I.C. Wang Award
recipient, 2011.

4 Yuichi Ikuhara, Fellow, The American Ceramic Society, 2011.

5 Ali Khademhosseini, Presidential Early Career Award for Scientists and Engineers
(PECASE), 2011.

6 Ali Khademhosseini, Early Career Award in Nanotechnology, The IEEE Nanotechnology
Council (NTC), 2011.

v Alain Reza Yavari, Award for Scientific Excellence, French National Center for Scientific
Research (CNRS), 2011.

8 Kingo Itaya, The Prix Jacques Tacussel Award of the International Society of
Electrochemistry, 2011.

9 Masayoshi Esashi, Outstanding Paper Award, Transducers'l11, 2011.

10 Mingwei Chen, The 2011 Distinguished Award, The 8th International Workshop on
Intermetallic and Advanced Materials, China, 2011.
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FY 2011 List of Principal Investigators

NOTE:
- Underline names of investigators who belong to an overseas research institution. Place an asterisk (*) by names of investigators considered to be ranked among world’s top researchers.
- In case of researchers not listed in initial plan or the latest report, attach “Biographical Sketch of a New Principal Investigator”.

<Results at the end of FY2011>

Principal Investigators Total: 32

Working hours

(Total working hours: 100%) P—
Affiliation Academic Starting date Status of project participation Corf]rtgﬁug\?enrss:gspls
Name (Age) (Position tltle_, dt_apartment, degree, Work on center project Others of _pr_ole_ct (Describe in concrete terms) research
organization) specialty . participation instituti
Research : Other : Research | Other Institutions
activities : activities : activities : activities
Center Director Dr. of
Engineering/ ]
Chemistry Director:
Yoshinori Yamamoto* p Organic From start
rofessor, WPI-AIMR :
Tohoku Universit Chemistry, 40% 50% 10% 0% Usually stays at the center
y Organic PI: From
Synthesis, 2009
Catalytic
Reactions
Deputy Director Deputy
Director:

Dr. of Science/

_ Professor, WPI-AIMR : 0 . . 0 From May
Motoko Kotani* Tohoku University an;grer]rgzggs 60% 20% 0% 20% 2011 Usually stays at the center
Pl: From
March 2011
Dr. of
Engineering/
Hybrid
Tadafumi Adschiri* 'T'E)c;fgizotrjn\i/\\/lgrls-ﬁlMR materials, 80% 0% 0% 20% |From start |Usually stays at the center
y Super-
critical Fluid
Technology
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Kingo ltaya*

Professor, WPI-AIMR
Tohoku University

Dr. of
Engineering/
Electro-
chemistry of
Nano-
Materials,
Solid:

Liquid
Interface with
atomic
resolution

80%

0%

0%

20%

From start

Usually stays at the center

Masayoshi Esashi*

Professor, WPI-AIMR
Tohoku University

Dr. of
Engineering/
Sensors,

Micro Electro
Mechanical
Systems

80%

0%

0%

20%

From start

Usually stays at the center

Kazue Kurihara *

Professor, WPI-AIMR
Tohoku University

Dr. of
Engineering/
Physical
Chemistry
Colloid and
Interface
Science

80%

0%

0%

20%

From Apr.
2010

Usually stays at the center

Masatsugu Shimomura*

Professor, WPI-AIMR
Tohoku University

Dr. of
Engineering/
Polymer
Science

80%

0%

0%

20%

From start

Usually stays at the center

Takashi Takahashi*

Professor, WPI-AIMR
Tohoku University

Dr. of Science/
Solid-State
Physics

80%

0%

0%

20%

From start

Usually stays at the center

Katsumi Tanigaki*

Professor, WPI-AIMR
Tohoku University

Dr. of
Engineering/
Nano Materials
Science

80%

0%

0%

20%

From start

Usually stays at the center
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Dr. of
Mingwei Chen* Professor, WPI'AIMR Engineering/ 100% 0% 0% 0% From start |Usually stays at the center
Tohoku University Materials
Science
Dr. of Science/
Michio Tokuyama* Professor, \.NPI_.AIMR Statistical 80% 0% 0% 20% |From start |Usually stays at the center
Tohoku University Physics
Dr. of
Professor, WPI-AIMR Pharmacy/ From Nov.
* ' 0, 0, 0, 0,
Tomokazu Matsue Tohoku University Biosensing 80% 0% 0% 20% 2010 Usually stays at the center
Engineering
Dr. of
Terunobu Miyazaki* Professor, WPI'AIMR Engmee_nng/ 100% 0% 0% 0% From start |Usually stays at the center
Tohoku University Magnetic
Properties
Dr. of Science/
Masahiko Yamaguchi * Professor, WPI'AIMR Organic 80% 0% 0% 20% |From start |Usually stays at the center
Tohoku University Chemistry
Dr. of Science/
Kazuyoshi Yamada* Professor, \.NPI_AIMR Solid-State 80% 0% 0% 20% |From start |Usually stays at the center
Tohoku University Physics
br. of Professor:
r.o
) . From Dec.
Dmitri V. Louzguine* Professor, WPI'AIMR Eng'nge”ng/ 100% 0% 0% 0% 2007 Usually stays at the center
Tohoku University Materials ol F
Science - From
2009
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Professor, WPI-AIMR

Dr. of Science/
Theory of

Masaru Tsukada* . X Surface and 100% 0% 0% 0% From start |Usually stays at the center
Tohoku University Nano-
Structures
Dr. of
Toshio Nishi* Professor, WPI-AIMR | Engineering/ | |0, 0% 0% 0% |From start |Usually stays at the center
Tohoku University Materials
Science
Dr. of Science/
~ Applied
Yasumasa Nishiura* Professor, WPI .AIMR Mathematics 100% 0% 0% 0% From Feb. Usually stays at the center
Tohoku University (Nonliner 2012
Dynamics)
Professor, Er: ?nfeerin /
Yuichi Ikuhara* School of Engineering, Ph;g/sical g 40% 0% 40% 20% |From start |Stays at the center every two weeks
University of Tokyo Metallur
gy
send young
Professor Stays at the center several times scientists to the
Alain Reza Yavari* Grenoble Institute of ;hD/” Physical| 3004 0% 45% 25%  |From start Attends the conferenge . WPI center
Technology etallurgry Sends some young scientists to the | (1/3months)
center (2/2months
each)
Professor send voun
Department of Polymer |PhD/ Nano- Attends the conference scient)i/st togthe
Thomas P. Russell* Science and Technology, |Science 20% 0% 45% 35% |From start |Sends the young scientist to the
University of Masachu- | Technology center WPI center
(1/1month)
Setts Amharst
Stays at the center twice a year se_nd young
Professor, scientists to the
Center for Micro- PhD/ Attends the conference WPI center
- . Device Sends some young scientists to the
Thomas Gessner technologies, Science/ 30% 0% 50% 20% |From start center (1/2years)
Chemnitz University of Technology Presentation of his research in (1/8months)
Technology (2/6months
AlMResearch 2011 each)
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(2/3months
each)
(1/1month)
PhD/
Professor, Compu- Stays at the center several times (one se_nd young
. _ . scientists to the
Department of Physics | tational month in total) a year WPI center
Alexander Shluger* and Astronomy, Materials 35% 0% 40% 25% |From start |Attends the conference (1/8months)
University College | Science, Sends some young scientists to the / h
London Condensed center (1/5months)
Matter Physics (1/2months)
EreOf:?tS;gnt of Materials m?eillur & Attends the conference zgir(]eit)i/sc,)tu;gthe
Alain Lindsay Greer* P urgy 20% 0% 45% 35% |From start |Sends the young scientist to the
Science & Metallurgy, Materials center WPI center
University of Cambridge |Science (1/9months)
PhD/
Instute of Chermistry, |Cremenn Attends the conference Sl to the
Li-Jun Wan* . y: Y, 20% 0% 45% 35% |From start |Sends the young scientist to the
Chinese Academy of Nano- center WPI center
Science science  and (1/9months)
technology
Professor, lan to send
Department of Chemistry | PhD/ Attends the conference poun scientist
Paul S. Weiss* and Biochemistry, Surface 20% 0% 45% 35% |From start |Sends the young scientist to the young
; . ) . . to the WPI
University of California, |Science center center
Los Angeles
bepartment of Pho/ Attends the conference Joung seentis
Kevin J. Hemker* party . . Physical 20% 0% 45% 35% |From start |Sends the young scientist to the young
Mechanical Engineering, to the WPI
. -2 [Metallurgy center
Johns Hopkins University center
Professor, PhD/ Attends the conference :gir;?] '[)i/;)tutrg) gthe
Qi Kun Xue* Department of Physics, |Surface 20% 0% 45% 35% |From start |Sends the young scientist to the WP center
i i i Science
Tsinghua University center (1/8months)

Tohoku University - 5




Appendix 2

Stays at the center several times
(over
Associate Professor, PhD/ From Nov Scc))lijr:sn;o\?ifjhesol:no;cf)(ta?(le)nig ?r(:i)rm the zgir(]eit)i/sc,)tl;nt% the
Winfried Teizer* Department of Physics, : 35% 0% 40% 25% ' e :
: . Physics 2009 home institution (Texas A&M Univ) |WPI center
Texas A&M University
once a week (3/1year each)
Presentation of his research in
WPI-AIMR NEWS
. Stays at the center several times
Assistant Professor, ) . send young
Joins a videoconference from the L2
Department of PhD/ From Nov. |home institution (Hong Kong Univ) scientists to the
Hongkai Wu* Chemistry, . 35% 0% 45% 20% ) 9 9 WPI center
) ) Chemistry 2009 once a week
Hong Kong University of ; . . (3/1year each)
Science and Technology Presentation of his research in (1/6months)
WPI-AIMR NEWS
Stays at the center several times send young
Associate Professor PhD/ Joins a videoconference from the scientists to the
Ali Khademhosseini * Medical School. Bio- 35% 0% 45% 20% From Nov. |home institution (Harvard Univ) once | WPI center
Harvard University engineering 2009 aweek . . (2/1year each)
Presentation of his research in (1/10months)
WPI-AIMR NEWS (1/7months)
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Researchers unable to participate in projectin FY 2011

Appendix 2

Name

(Position title, department, organization)

Affiliation

Starting date of
project
participation

Reasons

Measures taken

Tadahiro Ohmi

Researcher, New Industry Creation Hatchery

Center, Tohoku University

From start

To concentrate on the research at NICHe,
Tohoku University

Masahi Kawasaki

Professor, School of Engineering, the

University of Tokyo

From start

To concentrate on the research at the
University of Tokyo
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Records of FY2011 Center Activities

1. Researchers and center staffs, satellites, partner institutions
1-1. Number of researchers in the “core” established within the host institution

- Enter the total number of people in the columns below. In the “Researchers” column, put the number and
percentage of overseas researchers in the < > brackets and the number and percentage of female
researchers in the [ ] brackets.

- In the “Administrative staffs” column, put the number and percentage of bilingual staffs in the () brackets.

- In the “Final Goal” column, enter the currently projected goal and the estimated date for achieving it [OO
month, OO year].

Goal set in the "Post-interim Final qoal
evaluation rc_evis?d center Results at end of FY 2011 (March,92017)
project
146 131 146
Researchers < 73, 50%> < 63, 48%> < 73, 50%>
[ 22, 15%] [ 11, 8%] [ 22, 15%]
o 33 32 33
in\f’gt‘%g‘t"‘(')rs < 12, 36%> < 14, 44%> < 12, 36%>
[ 2, 6%] [ 2, 6%] [ 2, 6%]
Other 113 99 113
researchers < 59, 52%> < 49, 49%> < 59, 52%>
[ 20, 18%] [ 9, 9%] [ 20, 18%]
Resea;(tzgffssupport 50 43 50
Administrative 2 24 24
staffs (22, 92%) (22, 92%)
Total 220 198 220

Other matters of special mention

- Enter matters warranting special mention, such as concrete plans for achieving the Center’s goals, established
schedules for employing main researchers, particularly principal investigators.

- As background to how the Center is working to mobilize/circulate the world’s best brains, give good examples, if
any, of how career paths are being established for the Center’s researchers; that is, from which top-world
research institutions do researchers come to the Center and to which research institutions do the Center’s
researchers go, and how long are their stays at those institutions.

“GI® (Global Intellectual Incubation and Integration) Laboratory” was inaugurated in FY2009 to motivate
prominent researchers (including graduate students) to converge on AIMR from all over the world. The
laboratory is designed to become a center of the brain circulation where researchers specializing in materials
science can undertake internationally collaborative and fusion research activities. The GI° system has led to
active exchange with researchers from countries all over the world.

The number of researchers who visited AIMR in FY2011 within the framework of GI* was 3 senior
researchers (professors and associate professors) and 6 young researchers (assistant professors, post-docs,
and graduate students).

The following are examples of prominent researchers studying on a full-time basis who are part of the global
brain circulation of researchers.
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Position at Length at S N
No AIMR AIMR Former affiliation Affiliation after AIMR
Postdoc .
1 . ’
Postdoc 1 year Univ. of Hyogo (JPN) (remain at AIMR)
. Assist. Prof., .
2 Assist. Prof. 1 year Kyoto Univ. (JPN) (remain at AIMR)
Postdoc, .
3 Postdoc 1 year WPI-MANA (JPN) (remain at AIMR)
4 Postdoc 1 year Postdoc, (remain at AIMR)
y Osaka Univ. (JPN)
Postdoctoral  Fellowship
5 Postdoc 6 months for Research Abroad, JSPS (remain at AIMR)
(JPN)
Senior Researcher,
6 Postdoc 5 months Moscow State Inst. of (remain at AIMR)
Steel and Alloys (RUS)
. Research Fellow, .
7 Assist. Prof. 3.5 months Kyoto Univ. (JPN) (remain at AIMR)
Professor, .
8 Prof. (PI) 2 months Hokkaido Univ. (JPN) (remain at AIMR)
. PhD. Student, .
9 Assist. Prof. 2 months Kyoto Univ. (JPN) (remain at AIMR)
Postdoctoral Research
10 Postdoc 2 months Fellow, McMaster Univ., (remain at AIMR)
(CAN)
Professor,
1 vear and Postdoc, Leader of Junior Research
11 Assist. Prof. - %onths Univ. of California, Santa | Group, Asia Pacific Center for
Barbara (USA) Theoretical Physics
(KOR)
1 year and ISPS Postdoctoral Professor
12 Assist. Prof. Fellowship  for Foreign | ... T
8 months Researchers (JPN) Jilin Univ. (CHN)
Principle Investigator,
. 2 years and | Postdoc
13 Assist. Prof. ) Assoc. Professor,
9.5 months | The Univ. of Utah (USA) Peking Univ. (CHN)
2 years and Researcher, Lecturer
14 Assist. Prof. 8 months University College London The Univ. of York (GBR)
(GBR)
2 years and Researcher, Senior Research Fellow
15 Assist. Prof. 10 months University College London The Univ. of Sussex (GBR)
(GBR)
Research Scientist,
16 Postdoc 2 years and | Postdoc, . Inst. of  Microelectronics
2 months Tohoku Univ. (JPN)
(SGP)
3 vears and Specially Appointed Assist. | Associate Professor,
17 Assist. Prof. 8 r¥r1onths Prof., Inst. of Physics, Chinese

Osaka Univ. (JPN)

Academy of Sciences (CHN)
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Researcher,
Intl. Advanced Research S
18 Postdoc 3 years and Center for Power Scientist,
5 months Natl. Metallurgical Lab. (IND)
Metallurgy  and New
Materials (IND)
. 1 year and | Assist. Prof., Assist. Professor,
19 Assist. Prof. 4 months Temple Univ. (USA) Univ. of Georgia (USA)
Specially Appointed Assist.
. 2 year and | Researcher, Professor,
20 Assist. Prof. 2 months RIKEN (JPN) Nagoya Institute of
Technology (JPN)
. Specially Appointed Assist. Specially Appointed Lecturer,
21 Assist. Prof. 4 years Prof., Osaka Prefecture Univ. (JPN)
Osaka Univ. (JPN) '
JSPS Postdoctoral Fellowship
22 Postdoc 2 years and Researcher_, for Foreign  Researchers
2.5 months | Tohoku Univ. (JPN)
(JPN)
2 years and | Researcher, Specially Appointed Assist.
23 Postdoc 2.5 months | Kyushu Univ. (JPN) Prof.,
’ y ' Kyushu Univ. (JPN)
. Researcher, Assoc. Research Scientist,
24 Assist. Prof. | 1 year Tohoku Univ. (JPN) vale Univ. (USA)
Research Fellowships for
25 Postdoc 1 year .T.EE'U?il\J/di?t.i.ok o (JPN) Young Scientists, P
' Y JSPS (JPN)
PhD. Student, Assoc. Professor
26 Postdoc 6 months Hong Kong Univ. of Sci. & ) ’

Tech.

Sun Yat-sen Univ. (CHN)
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1-2. Satellites and partner institutions

- List the satellite and partner institutions in the table below.
- Indicate newly added and deleted institutions in the “Notes” column.
- If satellite institutions have been established, describe by satellite the Center’'s achievements in coauthored

papers and researcher exchanges in Appendix 4.

<Satellite institutions>

Institution name

Principal Investigator(s), if any

Notes

University of Cambridge

Alan Lindsay Greer
Bill Jones

Principal Investigator
Adjunct professor

Institute of Chemistry, Chinese
Academy of Sciences

Li-Jun Wan

Principal Investigator

University of California, Santa Barbara

Fred Wudl

Adjunct professor

< Partner institutions>

Institution name

Principal Investigator(s), if any

Notes

University of Wisconsin-Madison

John H. Perepezko

Adjunct professor

Grenoble Institute of Technology

Alain Reza Yavari

Principal Investigator

University of Massachusetts Amherst

Thomas P. Russell

Principal Investigator

Chemnitz University of Technology

Thomas Gessner

Principal Investigator

University College London

Alexander Shluger
Peter Sushko

Principal Investigator
Adjunct professor

University of California, Los Angeles

Paul S. Weiss

Principal Investigator

Johns Hopkins University

Kevin J. Hemker

Principal Investigator

Tsinghua University

Qi-Kun Xue

Principal Investigator

Texas A&M University

Winfried Teizer

Principal Investigator

Harvard Medical School

Ali Khademhosseini

Principal Investigator

Hong Kong University of Science &
Technology

Hongkai Wu

Principal Investigator

The University of Tokyo

Yuichi lkuhara

Principal Investigator
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2. Securing competitive research funding

- Competitive and other research funding secured in FY2011:

Total: 2,810,000,000 yen

Appendix 3

- Describe external funding warranting special mention. Include the name and total amount of each grant.

Name of Project

Chief Researcher

Total Amount

Project Period

(JPY)

Creation of Innovation Center for Advanced | Prof. Masayoshi Esashi 576.403.307 April 1, 2007 ~
Interdisciplinary Research Areas (JST) (PD T March 31, 2016
Fund for World-Leading Innovative R&D on . .
Science and Technology (FIRST Program) Prof. Masayoshi Esashi 432,529,405 March 10, 2010

(PD) March 31, 2014
(JSPS)
Technological Development of Ultra-hybrid
Materials (Technological Development of | Prof. Tadafumi Adschiri 202 255,000 April 10, 2008 ~
Contradictory Functional Materials by | (PI) e February 29, 2012
Nano-scale Structure Control) (NEDO)
Green Tribology Innovation Network | Prof. Kazue Kurihara 191 818 673 December 6, 2011
(MEXT) PD S ~ March 31, 2012
Center for Fusion Research of Nano | Prof. Kazue Kurihara 153.961 500 June 14, 2010 ~
Interface Devices (MEXT) (PD e May 31, 2011
Core Research for Evolutional Science and | Prof. Kazue Kurihara 28 378 862 April 1, 2008 ~
Technology (CREST) (JST) (PD) B March 31, 2012
Grant-in-Aid  for Scientific  Research: | Prof. Takashi Takahashi 72 410.000 April 1, 2011 ~
Specially Promoted Research (JSPS) (PD T March 31, 2015
Core Research for Evolutional Science and | Prof. Motoko Kotani 44.956.709 October 1, 2008 ~
Technology (CREST) (JST) (PD) e March 31, 2014
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3. International research conferences or symposiums held to bring world’s leading researchers together

- Indicate the number of international research conferences or symposiums held in FY2011 and give up to three
examples of the most representative ones using the table below.

FY 2011: 3 meetings

Major examples (meeting title and place held) Number of participants
The 2012 WPI-AIMR Annual Workshop From domestic institutions: 225
(Sendai, Miyagi, Japan) From overseas institutions: 42

UCSB ICMR/CNSI and Tohoku University WPI-AIMR
Joint Workshop on Materials Research
(Santa Barbara, California, U.S.A)

From domestic institutions: 14
From overseas institutions: 20

WPI-AIMR Cambridge Symposium From domestic institutions: 9
(Cambridge, UK) From overseas institutions: 7
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4. Center's management system

- Please diagram management system in an easily understood manner.

- If any changes have been made in the management system from that in the”Post-interim evaluation revised
center project,” please describe them. Please describe any changes made in the administrative director, head of
host institution, and officer(s) in charge at the host institution (e.g., executive vice president for research)

Appendix 3

There are some changes in the management system from that in the “Post-interim evaluation revised center

project” as follows:

Position

Name

Predecessor

Head of host institution

Prof. Susumu Satomi

Dr. Akihisa Inoue

Executive Vice President
in charge of Research

Prof. Sadayoshi Ito

Prof. Toshio lijima

Director of AIMR

Prof. Motoko Kotani

Prof. Yoshinori Yamamoto

Administrative Director of AIMR

Dr. Masaru Tsukada

Mr. Wataru Ilwamoto

Tohoku University
Executive Vice President

in charge of Research

Ripple
effect

Research

Institute Organization

Support

——

Director
1
Executive Committee

[\

External Evaluation Board |

International Advisory Board |

Center Director, Administrative Director and the leaders
of four materials research groups and Mathematics Unit

o

Overseas Satellites

A

Division

Partner Institutions

Four materials research groups
and Mathematics Unit

Soft _
Materials

The arena of interdisciplinary l‘usiod

Administrative
Division

Rezearch Environment Support | //- \
Administrative Director

{ Research Support

Center

General AfTairs Section

| Common Equipment Unit |

Accounting Section |

Computation -Aid Unit

Mathematics

Property Management Section |

International Relations
Unit

Collaboration
Uit

Reszearcher Support

\ | Office / Safety and Health

International AcademicReszearch
Cooperation Office

The Management Office for

Outreach Office

Deputy Administrative Directors

in charge of management
\ in charge of research /

In-house Council Strengthenng of intranral cooperation
|
| | | |
Tnstitute for Tnstitute of Multidisciplinery
Sehool of Sehoolof MaterialsResearch | | Research for Advancd Materials
Science Engincering (IME: Kin-ken) (IMRAM, Tagen-ken)

Tohoku University - 7




Appendix 3
5. Campus Map

- Please draw a simple map of the campus showing where the main office and principle investigator(s) are
located.

IETyUUal 0

Stn—

' | :
Sendai Civic| Tokyo Electron
_ Auditorium g gy PExiniitian @

5
Sendai

Note: It takes about 15 minutes from Katahira to Aobayama by car.
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[Katahira Campus]

Institute for Materials Research
Materials Physics group:
Kazuyoshi Yamada

==

WPI-AIMR Main Building
Materials Physics group:
Katsumi Tanigaki, Takashi Takahashi,
Winfried Teizer
Soft Materials group:

Yoshinori Yamamoto, Tadafumi Adschiri,

Masahiko Yamaguchi, Kazue Kurihara,
Device/System group:

Masatsugu Shimomura
Math Unit:

Yasumasa Nishiura

Appendix 3

WPI-AIMR Laboratory Building

Bulk Metallic Glasses group:
Mingwei Chen, Michio Tokuyama,
Dmitri Louzguine

Materials Physics group:
Kazuyoshi Yamada

Device/System group:
Terunobu Miyazaki, Tomokazu Matsue
Hongkai Wu, Ali Khademhosseini,

WPI-AIMR Annex

wp= 7| Materials Physics group:
I‘-\',;Lﬂﬂtufﬂ Hg Masaru Tsukada, Yuichi Ikuhara
‘where Lu i." Soft Materials group:
Sludlﬂﬂ =) Toshio Nishi, Kingo Itaya
i ( -*' Device/System group:

Terunobu Miyazaki

I

ﬂ _r‘" ] | E‘

[ag] L)

Motoko Kotani - I"' g
Administrative Office 1 I
R Y - ihd ;
= | '-\.- @l i' ;.ﬂ; _l
-JanaiebiE=
L .
%\ W ki %
[ i
3\ d [ image-KATAHIRA CAMPUS i l—-'

u:_j LT
—South Gate =
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[Aobayama Campus]

I
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School of Engineering
Device/System group:
Masayoshi Esashi




6. FY2011 Project Expenditures (the exchange rate used: 1USD= 80 JPY)

i) Overall project funding

: Costs
Cost Items Details (10,000 dolars)
Center director and Administrative director 33
Principal investigators (no. of persons):19 247
Other researchers (no. of persons):83 560
Personnel
Research support staffs (no. of persons):17 58
Administrative staffs (no. of persons):25 122
Total 1,020
Gratuities and honoraria paid to invited principal investigators 17
(no. of persons):10
Cost of dispatching scientists (no. of persons):0 0
Research startup cost (no. of persons):29 93
Cost of satellite organizations (no. of satellite organizations):0 0
Cost of international symposiums (no. of symposiums):1 22
Project activities
Rental fees for facilities 0
Cost of consumables 22
Cost of utilities 47
Other costs 436
Total 637
Domestic travel costs 3
Overseas travel costs 8
Travel and accommodations cost for invited scientists
Travel (no. of domestic scientists):42 8
(no. of overseas scientists):19
Travel cost for scientists on secondment
(no. of domestic scientists):4 1
(no. of overseas scientists):0
Total 20
Depreciation of buildings 188
Equipment Depreciation of equipment 1,152
Total 1,340
Projects supported by other government subsidies, etc. 0
Other research Commissioned research projects, etc. 1,751
projects Grants-in-Aid for Scientific Research, etc. 392
Total 2,143

Total

5,160

WPI grant

Costs of establishing and maintaining facilities
Establishing new facilities

(Number of facilities: , 9,000 m2)  Costs paid:
Repairing facilities
(Number of facilities: , m?2) Costs paid:

Others

Cost of equipment procured

Sum-Frequency Generation Vibrational Spectrometer

Number of units: 1 Costs paid:
Nano-particles Production Apparatus
Number of units: 1 Costs paid:

Scanning Near-field Raman Spectrometer

Number of units: 1 Costs paid:
Neutral Beam Etching Apparatus

Number of units: 1 Costs paid:
DLC Neutral Beam CVD Apparatus

Number of units: 1 Costs paid:

High-frequency Leser Measurement System

Number of units: 1 Costs paid:
Microfocus X-ray CT
Number of units: 1 Costs paid:

Scannning Electron Microscope for 6 inch wefer

Number of units: 1 Costs paid:
Atomic Layer Deposition Apparatus

Number of units: 1 Costs paid:
Electrostatic Patterning Apparatus

Number of units: 1 Costs paid:

Others

Appendix 3

Ten thousand dollars

1,630

2,350

2,350

1,563
101
100

74
74
60
32
33
31
29

18
1,011



i) Costs of Satellites and Partner institutions

- Costs
Cost Items Details (10,000 dolars)
Principal investigators (no. of persons):1
Other researchers (no. of persons):19
Personnel Research support staffs (no. of persons):0
Administrative staffs (no. of persons):0
Total 98
Project activities 15
Travel 15
Equipment 0
Other research 0
projects
Total 128
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Status of Collaboration with Overseas Satellites

1. Coauthored Papers
- List the refereed papers published in FY2011 that were coauthored between the center’s researcher(s) in
domestic institution(s) and overseas satellite institution(s). List them by overseas satellite institution in the below

blocks.

- Transcribe data in same format as in Appendix 1. Italicize the names of authors affiliated with overseas satellite

institutions.

- For reference write the Appendix 1 item number in parentheses after the item number in the blocks below.

Overseas Satellite 1: University of Cambridge (Total: 2 papers)

No. Author names and details
Y. Takahashi, A. 1. Shevchuk, P.I Novak, Y. Zhang, N. Ebejer, J. V. Macpherson, P. R. Unwin, A.
1-1 (78) J. Pollard, D. Roy, C. A. Clifford, H. Shiku, T. Matsue, D. Klenerman, Y. E. Korchev,
“Multifunctional Nanoprobes for Nanoscale Chemical Imaging and Localized Chemical Delivery
at Surfaces and Interfaces”, Angew. Chem. Int. Ed., 50, 9638-9642 (2011)
1-2 (82) S.V. Madge, P. Sharma, D.V. Louzquine-Luzgin, A.L. Greer, A. Inoue, “Mechanical Behaviour of

Zr-La-Cu-Ni-Al Glass-Based Composites”, Intermetallics, 19, 1474-1478 (2011)

Overseas Satellite 2: Institute of Chemistry, Chinese Academy of Sciences (Total: 1 paper)

No. Author names and details
S.-1. Kobayashi,_Y.-G. Kim, R. Wen, K. Yasuda, H. Fukidome, T. Suwa, R. Kuroda, X. Li, A.
2-1 (152) Teramoto, T. Ohmi, K. Itaya, "Visualization of single atom ic steps on an ultra -flat Si(100)

surface by advanced differential interference contrast microscopy”, Electrochemical and
Solid-State Lett., 14, H351-H353 (2011)
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2. Status of Researcher Exchanges

- Using the below tables, indicate the number and length of researcher exchanges in FY2011. Enter by institution
and length of exchange.

- Write the number of principal investigator visits in the top of each space and the number of other researchers in
the bottom.

Overseas Satellite 1: University of Cambridge

<To satellite>

From 1 week to 1 | From 1 month to 3 months or
Under 1 week Total
month 3 months longer
5 5
FY2011
4 4
5 5
Total
4 4
<From satellite>
Under 1 week From 1 week to 1 | From 1 month to 3 months or Total
month 3 months longer
1 1
FY2011
3 1 1 5
1 1
Total
3 1 1 5

Tohoku University -2



Overseas Satellite 2: Institute of Chemistry, Chinese Academy of Sciences

<To satellite>

Appendix 4

Under 1 week From 1 week to 1 | From 1 month to 3 months or Total
month 3 months longer ota
2 2
FY2011
1 1
2 2
Total
1 1
<From satellite>
Under 1 week From 1 week to 1 | From 1 month to 3 months or Total
month 3 months longer
1 1
FY2011
2 1 3
1 1
Total
2 1 3

Tohoku University -3



Overseas Satellite 3:

<To satellite>

University of California, Santa Barbara

Appendix 4

Under 1 week From 1 week to 1 | From 1 month to 3 months or Total
month 3 months longer
6 6
FY2011
8 8
6 6
Total
8 8
<From satellite>
From 1 week to 1 | From 1 month to 3 months or
Under 1 week month 3 months longer Total
0
FY2011
2 2
0
Total
2 2

Tohoku University -4



Appendix 5

FY 2011 Visit Records of World Top-caliber Researchers from Abroad

Researchers Total: 87

Summary of activities
during stay at center

Current
affiliation . Record O.f.r.eseal'Ch (e_ ., par 'Cipation as
Name | (Position title, Academic activities Time, duration _frincj a :
degree, specialty| (Awards record, investigator;
department, short-term shay for
o etc.) joint research;
organization) participation
in symposium)
May21, 2011
-May 28, 2011
University PhD
Alexander |College Computational Oct 11, 2011  |Participation as
Shluger London Materials -Oct 23, 2011 | Principle Investigator
(Professor) Science
Mar 25, 2012
-Apr 4, 2012
Diploma
(“Abitur”)-Prize of
the German
Chemical Industry |May 26, 2011
(1989) -Sep 1, 2011
Exchange
Texas ABM - ppy Fellowship: Ot 19, 2011
Winfried University Physics Massachusetts, ! Participation as
Teizer (Associate nysIcs. USA—-Baden-Wiirtt Principle Investigator
Biophysics Nov 9, 2011
Professor) emberg, Germany | _yov 51 2011
(1992-1993) '
Montague/Center |y, 5 2012
for Teaching -Jan15, 2012,
Excellence Scholar,
Texas A&M
University (2004)
CNRS (Centre
national de la
;iiC:rﬁc:?ihie) to Jun 5, 2011 Participation as
9 P -Jun 14, 2011 |Principle Investigator
Insti ranked researcher
nstitut Ph.D. in Applied
Alain Reza | Polytechnique |PhD e n pr 1€ | |Oct 14,2011
Yavari de Grenoble |Materials Science U YS'Cs{t alrJVS‘-’K -Nov 8, 2011  |Participation in the
(Professor) 1”9"é%r5' Yr 2012 WPI-AIMR
o eb 19, nnual Workshop as
(1380) Feb 19,2012  |Annual Worksh
Habilitation

Diploma, INP de
Grenoble, France
(1987)

-Mar 19, 2012

PI

Tohoku University - 1
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University of

A PhD
ﬁ:lsoae;g gcaalrlliferclal Mec_hanic;al ?;L(I:’lzo?lzlou Stay for joint research
Engineering
(Professor)
Changchun
institute of
applied
Xiaojuan Liu chemistry, Aug 6, 2011 Stay for joint research
Chinese -Aug 30, 2011 |Supported by JSPS
Academy of
Sciences
(Assoc. Prof.)
Tsinghua University
Hong Kong “"Hundred Talents” Participation as
University of ayvard (2095) Aug 9, 2011 Principle Investigator
Hongkai Wu |Science and  |PhD Li Foundation -Aug 12, 2011 e
Technology Chemistry Heritage Prize Participation in the
(Assistant (2006-2007) Feb 17,2012 |2012 WPI-AIMR
Professor) DuPont Young -Feb 24, 2012 |Annual Workshop and
Professor Award giving a talk as PI
(2007-2010)
UC Berkeley
. (Assoc. PhD . Short-term stay for
E;Crgrgr?gd Professor, Organic gsvgsdJ Lectureship Aug 2011 participation in a
Department of | Chemistry symposium
Chemistry)
uc
E. Dean Berkeley(Prof |PhD _ _ Shortjterr_n st_ay for
Toste essor, Organic Mukaiyama award |Aug 2011 participation in a
Department of | Chemistry symposium
Chemistry)
gciﬁtzligfl;rcl;m Short-term stay for
Frank Uwe Research Sep 18, 2011 |giving a talk at a group
Renner (Research -Sep 20, 2011 |seminar and exchange
research information
Group Leader)
The
Commonwealt
h Scientific
?{nd Industrial Physical Chemistry Shortjterm st_ay for
Calum J. esearch Division Medal Sep5,2011 |Participation in
Organization |PhD ! P>, Lecture Series on
Drummond Royal Australian -Sep 6, 2011
(CSIRO) . . Surface Forces 11 and
) Chemical Institute ) i
Materials discussion
Science and
Engineering
Chief

Tohoku University - 2
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Institute of
Jozef Stefan,

Japan-Slovenia
International

Nov 22, 2011

Short-term stay for
discussion for joint
research,

Denis Acron Slovenia, PhD Collaborations -Nov27, 2011 gﬁgﬂgﬁrg%%’]soafn d
Professor (MEXT 2012-2014) A
participation in a
symposium
Short-term stay for
discussion for joint
University of research,
Egrei:nu Pennsylvania |PhD [\ll\(l)gvg’ ggﬂ Collaboration of
(Professor) ! Phonon PDOS and
participation in a
symposium
Short-term stay for
discussion for joint
University of research,
Jone S. Tse |Saskatchewan |PhD I-\ll\(l)gvg’ égﬂ Collaboration of
(Professor) ! Phonon PDOS and
participation in a
symposium
Aarhus Short-term stay for
Bo Iversen |University PhD Nov 23, 2011 participation in a
-Nov 25, 2011 .
(Professor) symposium
University of Short-term stay for
Palobo o Nov 23, 2011 T
Esquinazi Leipzig(Profes |PhD -Nov 26, 2011 part|C|pe_at|on ina
sor) symposium
. University of Short-term stay for
Richar M. L Nov 23, 2011 T
Laine Michigan PhD -Nov 26, 2011 part|C|pe_at|on ina
(Professor) symposium
Masssimo | Jniversity of Nov 23, 2011 Short-term stay for
Sapienza PhD participation in a
Capone -Nov 26, 2011 :
(Professor) symposium
Albert-Ludwig Short-term stay for
Herald o Nov 23, 2011 T
Hillebrecht s-University  |PhD -Nov 26, 2011 part|C|pe_at|on in a
(Professor) symposium
University of Short-term stay for
Na.“fang L Rome PhD Nov 23, 2011 participation in a
Saini -Nov 26, 2011 .
(Professor) symposium
. Hong Kong Short-term stay for
Zi Kang University PhD Nov 23, 2011 participation in a
Tang -Nov 26, 2011 :
(Professor) symposium
Technische ,
Universitaet }silf:lizet Magnetic Short-term stay for
Burkard Kaiserslautern |PhD oclety Nov 24, 2011 |participation in a
X . . Distinguished
Hillebrands | (Professor, Spin dynamics -Nov 25, 2011 |workshop as a
. . Lecturer Award
Vice President research collaborator
. 2005, and so on.
of Univ.)
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Max Plank
Institute, .
Dresden and IEEE Magnetics Short-term stay for
. PhD Society, T
Claudia Johannes . A Nov 24, 2011 |participation in a
Electric structure|Distinguished
Felser Gutenberg . -Nov 25, 2011 |workshop as a
S calculation Lecturerr Award
University research collaborator
) 2010, and so on.
Mainz
(Proffer)
Seoul National
University PhD Short-term stay for
David Chen |(Professor, Organic Nov 2011 participation in a
Department of | Chemistry symposium
Chemistry)
Beijing
University of Short-term stay for a
Zhaobin Qiu |Chemical Dec 13, 2011 discussion for joint
-Dec 14, 2011
Technology research
(Professor)
Short-term stay for
University of discussion about the
Bill Jones Cambridae Ph.D Jan 16, 2012  |future research plan
g ' -Jan 18, 2012 |for a satellite at the
(Professor) . )
University of
Cambridge
Hainan
Xinghua Xue | University Doctor Jan 17, 2012 Stay for joint research
-Feb 29, 2012
(Professor)
Taiyuan
Xu Binashe #;ﬁfg;gy of Jan 27, 2012- |Short-term stay for
9 (Vice 9y Jan 29,2012  |BMG joint research
President)
Shanghai Jiao
. |Tong Feb 2, 2012 .
Zhang Di University - Mar 3, 2012 stay for joint research
(Professor)
Swedish
Biomimetics
Andrew  |3000 Fep3, 2012 |>hort-term stay for.
Copestake ~|(Chief -Feb 9, 2012 | nop anc
. speech at Biomimetics
Executive
Officer)
Michel IECB_-CBMN Feb 4, 2012 _Short-term stay for
(Project join a workshop and
Laguerre -Feb 12, 2012 L on
reader) speech at Biomimetics

Tohoku University - 4
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. University of |PhD
Mac Dinh Science, VNU |Organic Feb 4, 2012 stay for joint research
Hung . -May 1, 2012
(Lecturer) synthesis
PhD, tribology, Short-term stay for
. Swiss Federal |biointerfaces, President of the participation in
2 |cehnocl(a; D- lnstitute of | surface ETH Research I-:lsgbsf 25)01122 Lecture Series on
P Technology | modification, Committee ! Surface Forces 11 and
surface forces discussion
. 1999 Fellow,
Daniel Materials and |y American Society  |Feb 9, 2012 .
; Manufacturing . . Stay for joint research
Miracle Directorate Materials Science | for Metals, -Mar 9, 2012
International
Ei?yerssti?te Short-term stay for
chunliv | Debs rtm;'nt of Feb 17,2012 |participation in the
P . -Feb 22, 2012 |2012 WPI-AIMR
Mathematics
Annual Workshop
Professor
Czech Short-term stay for
Pavel Exner | Academy of CSc. (a PhD Feb 17, 2012 |participation in the
ademy equivalent) -Feb 24, 2012|2012 WPI-AIMR
Sciences
Annual Workshop
eFaculty Early
Career
Development Award
(CAREER) from the
National Science
Foundation,
2007-2012.Alfred
. . P. Sloan
University of . . Short-term stay for
gg:lgz California, PhD, E(IETISO eWrtsar;cilon Feb 17, 2012 |participation in the
Santa Barbara | Mathematics P, -Feb 24, 2012 {2012 WPI-AIMR
-Cervera 1997.eHarold Grad
(Professor) . . Annual Workshop
Memorial Prize,
Courant Institute,
1996.eFellowship
given by The Bank
of Spain,
1995-1997.¢'La
Caixa' Fellowship,
Spain, 1994-1995.
Universite de Short-term stay for
Giuseppe Cerav-Pontois Feb 17, 2012 |participation in the
Nittis . 9 -Feb 24, 2012|2012 WPI-AIMR
Annual Workshop
Michigan Short-term stay for
Keith State Feb 17, 2012 |participation in the
Promislow | University -Feb 24, 2012 |2012 WPI-AIMR
(Professor) Annual Workshop

Tohoku University - 5
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Alan Greer

University of
Cambridge
(Professor)

PhD (Metallurgy
& Materials
Science)

Lee Hsun Lecture
Award, Chinese
Academy of
Sciences (2008)
Griffith Medal and
Prize, Institute of
Materials, Minerals

Feb 18, 2012
-Feb 23, 2012

Participation in the
2012 WPI-AIMR
Annual Workshop as
PI

& Mining (UK)
(2009)
Case School of
Engineering
Teaching Leader
Case Western (2005)
Reserve Nomination for the Short-term stay for
Frank Ernst ?Pnr'(\)/fee r;s'?r PhD, Crystal %rzlecz\lllitnkceeAir\:vard Feb 18, 2012 |participation in the
! defect -Feb 25, 2012 {2012 WPI-AIMR
Dept. Undergraduate Annual Worksho
Materials Teaching (2005) P
Science) Case School of
Engineering
Outstanding
Teacher (2006)
Strasbourg oarticipation in the
Murugan  JUniversity b piomaterials Feb 18, 201215515 wpr-AIMR
Ramalingam |(Associate -Mar 4, 2012 A | Worksh
Professor) nnual YVorkshop as
Adjunct Assoc. Prof.
CNRS
Research
(Senior Chair Short-term stay for
. of the network . Feb 19, 2012 |participation in the
Jean Aime | - - oscienes-n | D Of Physics | TAAM Medal (2011) | g0 93 5012|2012 WPI-AIMR
anotechnologi Annual Workshop
es Cnano
GSO)
*Who's Who in Short-term stay for
The University | PhD Metallurgical | Engineering participation in the
;2?2 egko | OF Wisconsin ~|and Materials | sWilliam _Flfg’blzgé 2301122 2012 WPI-AIMR
P (Professor) Science Hume-Rothery ! Annual Workshop as

Award, TMS (2009)

Adjunct Prof.
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Li-Jun Wan

ICCAS
(Professor)

PhD
Applied
Chemistry

Fellow of Royal
Society of
Chemistry

Vice President of
Chinese Chemical
Society

President Elected of
Chinese Society of
Electrochemistry
Chemistry Award of
TWAS

2nd class Award of
National Natural
Science of China

Feb 19, 2012
-Feb 23, 2012

Participation in the
2012 WPI-AIMR
Annual Workshop as
PI

Visiting Fellow,
Sidney Sussex
College, University

Short-term stay for

Johns Hopkins |PhD Materials of Cambridge participation in the
Todd L X (2010) Feb 19, 2012
University Science and . 2012 WPI-AIMR
Hufnagel X . Capers and Marion |-Feb 24, 2012
(Professor) Engineering Annual Workshop and
McDonald Award for -
. giving a talk
Excellence in
Mentoring and
Advising (2005)
Lab Automation
SLAS Innovation
Finalist: 1 of 10
finalists (2010)
University of Fast Company Short-term stay for
. California, Magazine: 100 Most participation in the
ml]ci:slle Irvine Eir:)Der?fineerin Creative People in fggblzg 4 2501122 2012 WPI-AIMR
(Associate 9 9 |Business (2011) ! Annual Workshop and
Professor) Marie Claire giving a talk
Magazine ‘Women
on Top’ Award,
recognized as ‘Top
Scientist’ (2011)
Imperial Short-term stay for
College Feb 19, 2012 participation in the

Yuri Korchev

London
(Professor)

PhD, Biophysics

-Feb 24, 2012

2012 WPI-AIMR
Annual Workshop and
giving a talk

Tohoku University - 7




Appendix 5

Fred Wudl

UCSB
(Research
Professor,
Chemistry and
Materials,
Co-Director
CPOS)

PhD

Tolman Medal of
the SCALACS (2007)
Professional
Achievement
Award, University of
California, Los
Angeles (2008)
Stephanie Kwolek
Award for Polymer
Science from the
Royal Society of
Chemistry (2010)

Feb 19, 2012
-Feb 24, 2012

Short-term stay for
participation in the
2012 WPI-AIMR
Annual Workshop and
giving a talk as
Adjunct Prof.

Youn-Woo
Lee

Seoul National
University
(Professor)

PhD of Chemical
Engineering

Numerous Awards
for achievement of
commercialization
by Supercritical
Fluid Tech.(1)
Supercritical Fluid
Extraction of
Sesame 0il(2)
Nano-Particles of
Ceria by
Hydrothermal
Synthesis in
Supercritical
water(3)
Waste-Refinery
from TPA Process
by Supercritical
Water Oxidation(4)
Process for
Producing
Low-Toxic
Pharmaceuticals by
Supercritical CO2

Feb 19, 2012
-Feb 26, 2012

Short-term stay for
participation in the
2012 WPI-AIMR
Annual Workshop and
giving a talk

Thomas
Russell

University of
Massachusett
s Amherst
(Professor)

PhD, Polymer
Science and
Engineering

mEditorial Board
Member, Current
Opinion in Chemical
Engineering, April,
2011-present
mAward for
Outstanding
Accomplishment in
Research and
Creative Activity,
UMass Amherst,
2011

mHonorary
Distinguished
Professor, Chinese
Academy of
Science, Changchun
Institute of Applied
Chemistry,
2011-present
mInternational

Feb 20, 2012
-Feb 22, 2012

Participation in the
2012 WPI-AIMR
Annual Workshop as
PI

Tohoku University - 8
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Advisory Board,
Chinese Journal of
Polymer Science,
2011-present
mElectorate
Nominating
Committee,
American
Association for the
Advancement of
Science, 2012-2015
mProvost Lecturer,
University of
Pennsylvania,
March 12, 2012
mFred Kavli
Distinguished
Lecturer, Material
Research Society,
April 2012

mJohn B. Derienx
Lecture, North
Carolina State
University, April 30,
2012

E?\?vrggity of Short-term stay for
Tingbing China PhD of Chemist Feb 20, 2012 |participation in the
Cao Y -Feb 23, 2012 {2012 WPI-AIMR

(Professor

Annual Workshop

and Dean)

University of

Xi?gfi;ne’ PhD Queen Elizabeth II Short-term stay for
Derek Chan ProfessoFiaI Applied Fellowship (1977) |Feb 20, 2012 |participation in the

Fellow and Mathematics Personal Chair in -Feb 23, 2012 {2012 WPI-AIMR

D Mathematics (1995) Annual Workshop

eputy

Director

Fraunhofer

ENAS in Member of the

Chemnitz Academy of Science

Chemnitz in Saxony, Germany e

N ) 4o - Participation in the

e o oo | 72020 012 2052 WA
Gessner gy . ) -Feb 23, 2012 |Annual Workshop as

(Professor, Technologies Council of Germany PI

Center for (1998-2004)

Microtechnolo
gies)

Member of acatech
(2003-present)

Tohoku University - 9
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R&D 100 Award,
sponsored by R&D
Magazine, USA.

University of (2009) Short-term stay for
Hong Kong PhD in Materials |Honorary Member Feb 20. 2012 participation in the
Chain Liu (University Science and of Japan Institute “Feb 23’, 2012 2012 WPI-AIMR
Distinguished |Engineering for Metals (2007) ! Annual Workshop and
Professor) Foreign Member of giving a talk
Chinese Academy of
Engineering (CAE)
(2005)
Commencement
Speaker, National
University of
A*STAR, Singapore (2010)
Institute of Fellow, Institute of
High Physics (Great Short-term stay for
David Performance |PhD of Materials |Britain) (1999) Feb 20, 2012 |participation in the
Srolovitz Computing, |Science Fellow, ASM -Feb 23, 2012 |2012 WPI-AIMR
Singapore International (1998) Annual Workshop
(Scientific Outstanding Paper
Director) Award, American
Institute of
Chemical Engineers
(1997)
Honorary Doctorate
Northwestern from Elpdhoven
. ) University of
University
Technology for
(Board of .
Revolutionary
Trustees .
Professor of Research in
Materials Complex Molecular Short-term stay for
Samuel Science PhD of Materials |Systems, The Feb 20. 2012 participation in the
! Science & Netherlands (2009) ! 2012 WPI-AIMR
Stupp Chemistry and i X -Feb 23, 2012
. Engineering Thomson Reuters Annual Workshop and
Medicine, ) -
: Top 100 Chemists giving a talk
Director,
. for 2000-2010
Institute for (2011)
BioNanotechn
ology in Honorary _
L Doctorate, National
Medicine)

University of Costa
Rica (2011)
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Zernike Lecturer,
Rijksuniversitat
Groningen (2009)
De Gennes Prize for

Elgitoﬁlrisilegree Materials Chemistry,
in Chemistry with Royal _Souety of
Quantum Chemistry
Chemist (Inaugural winner Short-term stay for
Matthew University of i of lifetime Feb 20. 2012 participation in the
Rosseinsk Liverpool D. Phil "Phvsical achievement award “Feb 23, 2012 |2012 WPI-AIMR
Y (Professor) ) oy in this discipline) ! Annual Workshop and
Properties of L
Superconducting (2009) giving a talk
Oxides and C.N.R. Rao Award,
Radical Cation Chemical Research
Salts" (1990) Society of India
(2010)
Royal Society
Hughes Medal
(2011)
Imperial .
College, E:ginnf:r ionf Man Short-term stay fir
London ging. Y IFeb 20, 2012 |joint research,

Yuri Korchev

PhD Biophysics

publications in

(Professor, . -Feb 24, 2012 |participation in
o top-level journals .
Division of symposium
- such as Nature.
Medicine)
Leverhulme Trust
Senior Research Short-term stay for
Fellowship, The discussion for joint
Durham Royal Society, UK research,
ﬁ?a"SSZes University | DPhil Chemistry |(2009) _Fggbzz()‘i 22001122 Collaboration of
(Professor) Tilden Prize, Royal ! Phonon PDOS and
Society of participation in a
Chemistry, UK symposium
(2010)
Member of National
Academy of
Engineering Short-term stay for
Herbert KIT - Campus . . . . Feb 20, 2012 |participation in the
Gleiter Nord PhD in physics |Gottiried Wilhelm | .54 5012|2012 WPL-AIMR
Leibniz Prize in 1988
_ Annual Workshop
for contributions to
the field of
nanotechnology
Chinese
Academy of Short-term stay for
Sciences PhD of participation in the
Eﬂ”gwe” (Specially |Electronics _Flfé’bzzog} 2;3122 2012 WPI-AIMR
Appointed Physics ! Annual Workshop and
Associate giving a talk
Professor)

Tohoku University - 11
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Professor Brahm
Prakash Visiting
Chair, Indian
Institute of Science,
Bangalore, India

(2009) Short-term stay for
University of Adjunct Professor of participation in the
FT{?)E?(EIV Rennes1  |PhD the Chinese _FFegbzgg} 22001122 2012 WPI-AIMR
(Professor) Academy of ! Annual Workshop and
Science, SICCAS, giving a talk
Shanghai, China
(2009)
Otto Schott
Research Award
(2009)
Chinese
é‘c.a demy of Short-term stay for
clences participation in the
Buxing Han | (PS50 |ppp degree Feb 22, 2012 15415 Wwpi-AIMR
-Feb 23, 2012
. Annual Workshop and
Royal Society iving a talk
of Chemistry giving
(Fellow)
. Head of
E::‘Z':Ch Atomic Supercritical Fluids
Stephane Com%ssion/ PhD and Membranes
SarIr)a de Head of Biotechnology Laboratory (SFML) |Feb22, 2012 Short-term stay for
Phvsical and Chemical Head of the —Feb 24, 2012 |joint research
ysic Engineer Decontamination
Chemistry e
and Conditioning
Department .
Processes Service.
Participation as
Harvard Aug 7, 2011 Principle Investigator
Ali Medical -Aug 14, 2011
Khademhoss | School Participation in the
eini (Associate Feb 22,2012 2012 WPI-AIMR
Professor) - Feb 27, 2012 |Annual Workshop as
PI
Memorial
University of L
Newfoundland | PhD, Experiment Sta_ly for pe_lrtlapatlon
Anand X Feb 24, 2012 |in international
. (Associate of condensed L
Yethiraj -Mar 1, 2012  |workshop and joint
Professor, matters
research
Faculty of
Science)
Peking
University
(Associate Short-term stay for
Limei Xu Professor, 52:&;122?»1 of Feb 25, 2012  |participation in
International -Feb 28, 2012 |international
matters
Center for workshop
Quantum
Materials)
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Universita di

Short-term stay for

Pisa PhD, Theory of T
Kia Ngai (Professor, condensed Feb 25, 2012 P arhcnpgtlon n
. : -Mar 2, 2012 international
Dipartimento |matters worksho
di Fisica) P
University
LILLE1
. Short-term stay for
Frederic (Prp fessor, PhD, Experiment Feb 26, 2012 |participation
Unité of condensed A :
Affouard . -Mar 1, 2012 in international
Materiaux Et |matters worksho
Transformatio P
ns)
Asia Pacific
Center for
Theoretical Short-term stay for
Yong Seok |Physics EQ:&;\ZZZW of Feb 26, 2012 |participation in
Cho (Professor, matters -Mar 1, 2012  |international
Junior workshop
Research
Groups)
Shanghai Jiao
Tong
University Short-term stay for
Xiuiun Han (Professor, EQ:&;\ZZZW of Feb 26, 2012 |participation in
) Advanced matters -Mar 1, 2012  |international
Materials workshop
Research
Center)
The University
of Sydney 3
( Professor, |PhD, Theory of ShOTt.te”.“ st_ay for
Peter ) Feb 26, 2012 |participation in
Chemistry and | condensed ; i
Harrowell ) -Mar 1, 2012 international
Director of matters worksho
Postgraduate P
Studies)
Pusan
National
Yoon Hwae University PhD, Experiment Feb 26, 2012 Shortiterr.n st.ay for
Hwan (Professor, of condensed “Mar 1. 2012 participation in
9 Department of | matters ! workshop
Nanomaterials
)
POSTECH
(Associate . Short-term stay for
Sangmin Professor, SPECIJnEé(g::en;ent Feb 26, 2012 |participation in
Jeon Department of matters -Mar 1, 2012  |international
Chemical workshop

Engineering)
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2006 Cozzarelli
Universit di Prize of National Short-term stav for
Messina PhD, Experiment | Academy of rlerm stay
Francesco : Feb 26, 2012 |participation in
(Professor, of condensed Sciences USA ; i
Mallamace . - -Mar 1, 2012 international
Dipartimento |matters Class III worksho
di Fisica) (Engineering and P
Applied Sciences)
Instltqte of Award of a
Materials : h P
Physics in PhD, Experiment Heisenberg Short-term stay for
Andreas ! fellowship of the Feb 26, 2012  |participation in
Space German |of condensed ; ! i
Meyer German Science -Mar 1, 2012 international
Aerospace matters .
Foundation (DFG), workshop
Center 2004
(Professor)
Prizewinner of
Silesian thelst edition of Short-term stav for
. University PhD, Experiment | TEAM competition rLerm stay
Marian Feb 26, 2012 |participation in
Paluch (Professor, of condensed announced by the ‘Mar 1. 2012 |international
Institute of matters Foundation for ! worksho
Physics) Polish Science (FNP) P
in 2008
Universitat
Politecnica de
Catalunya . Short-term stay for
Josep Lluis | ( Professor, zPEc’mEé(gss"gent Feb 26, 2012 |participation in
Tamarit Dept. de -Mar 1, 2012 international
AL matters
Fisica i workshop
Enginyeria
Nuclear)
UPMC/CNRS, |PhD, Theory of Short-term stay for
. ) Feb 26, 2012  |participation in
Gilles Tarjus |LPTMC condensed ; i
-Mar 1, 2012 international
(Professor) matters
workshop
- CEA-CNRS, . Short-term stay for
Christiane |, o ratoire | PD: Experiment Feb 26,2012  |participation in
Alba-Simion |, .. |of condensed ; i
Léon Brillouin -Mar 2, 2012 international
€sco matters
(Professor) workshop
University of Short-term stay for
Thomas Konstanz{ PhD, Theory of Feb 27, 2012 _partlapgtlon in
Voigtmann Fachbereich | condensed Mar 2. 2012 |international
Physik matters ! workshop and joint
(Professor) research
Chinese
Academy of
Sciences
. (Professor, | oy Rare earth Mar 1,2012 |onort-term stay for
Jian Meng |Changchun material “Mar 30. 2012 joint research
Institute of ! supported by JSPS
Applied
Chemistry,

State key Lab

Tohoku University - 14
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of Rare Earth
Resource
Applications)

Victoria
University of
Wellington Principal
and .
L Investigator,
MacDiarmid |, MacDiarmid
Richard Institute of - i Mar 15, 2012 ..
X Supercritical Institute for Stay for joint research
Tilley Advanced . . -Apr 16, 2012
. reaction Advanced Materials
Materials and
and
Nanotechnolo
ay Nanotechnology
(Associate
Professor)
The Chinese
Lin Gu Academy of Mar 28, 2012  |Short-term stay for
Sciences -Apr 6, 2012 BMG joint research
(Professor)
Ecole des .
Mines Albi, PhD H2 by supercritical ISPS Inv!tatlon
" L Mar 29, 2012 |Fellowship Program
Radu Barna |RAPSODEE, |supercritical water gasification of )
) . -May 26, 2012 |for Research in Japan
CNRS- reaction biomass
(Short Term)
(Professor)
National
Central Research scientist
Shueh-Lin | University . at Tohoku Short-term stay for
Yau (Professor, PhD, Chemistry University (Japan) 1 week joint research
Department of from 1994 to 1997
Chemistry)
. University of North American y
C\zggi?wski Tilinois PhD Editor of 3 days .Sor;gtrtré‘:;g’rsﬁay for
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State of Outreach Activities

- Using the table below, show the achievements of the Center’s outreach activities in FY2011 (number of
activities, times held).

- Describe those activities that have yielded novel results or that warrant special mention in the “Special
Achievements” space below.

- In appendix 7, list and describe media coverage (e.g., articles published, programs aired) in FY2011
resulting from press releases and reporting.

Activities FY2011 (number of activities, times held)

PR brochure, pamphlet 13
Lectures, seminars for general public 22
Teaching, experiments, training for elementary 5
and secondary school students

Science cafe 0
Open houses 5
Participating, exhibiting in events 13
Press releases 28

Special Achievements

- Activities of Outreach Office —

In FY2011, the system of the Outreach Office of AIMR was strengthened. In April 2010, Dr. Susumu lkeda was
assigned as Outreach Manager of AIMR to further promote outreach activities. However, the system was not enough
to fully accomplish our aim to facilitate communication and mutual understanding between AIMR and the public. In
FY2011, therefore, the Outreach Office was placed under the International Relations Unit which was established in
FY2011. Due to this change, it has become easy to get support from the parent
organization, for example for human resources at events. Placing the Outreach Office

= A
under the International Relations Unit is also useful for strengthening international * TOHOKU WPIH
public affairs.

Although the start of outreach activities in FY2011 was delayed because of the ML AU —

Great East Japan Earthquake, the Outreach Office was able to issue volume 4 of the
outreach magazine Tohoku WPI Tsu-Shin within the year. In the same way as the
previous issues, all articles are written in Japanese for public distribution. Volume 4
mainly introduced metallic glasses and outcomes of the metallic glass research in
AIMR. This volume also contained a report of public events. The issue was mailed to
all elementary schools and junior high schools in Sendai City and all high schools in
Miyagi Prefecture. The magazine was placed at Sendai City Information Centers, e

Sendai Science Museum, and Sendai Astronomical Observatory. It was distributed to
participants in scientific events and sent to all researchers of Tohoku University.

- o wEran

Tohoku WPI Tsu-Shin. All articles can be downloaded from the following website: The fourth volume of
http://www.wpi-aimr.tohoku.ac.jp/jp/modules/kenkyu/index.php%3Fcat_id=3.html TOHOKU WPI Tsu-Shin

Moreover, the Outreach Office joined in the following events in FY2011.

Satellite Campus

“The Academic Consortium of Sendai — Satellite Campus” (June 11, 2011)

AIMR participated in the Satellite Campus Project of the Academic Consortium of
Sendai. The Academic Consortium of Sendai was established for higher education
organizations such as universities and for citizens, companies, and administrative organs
to improve each other, to bring about the sustainable development of the academic city,
Sendai, and to manage projects such as the satellite campus. Outreach Manager S. Ikeda
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gave a lecture at the satellite campus entitled “Introduction to materials science — from rocks to state-of-the-art
materials” on June 11, 2011 at Ichiban-cho Lobby of the Tohoku Institute of Technology, Aoba-ku, Sendai. We had 25
participants in attendance. In the first half of the course, a basic lecture was given on materials and materials science,
for example the relationship between stones, and the silicon wafers supporting modern computer society was shown. In
the latter half, the participants enjoyed experiments using polarizing plates and learned how we can distinguish
crystalline materials and amorphous materials using the polarizing plates.

Science Day

“The City of Academia Sendai-Miyagi Science Day 2011 (July 10, 2011)

AIMR opened a booth at the “City of Academia Sendai-Miyagi Science Day 2011”
held at Kawauchi North Campus in Tohoku University on July 10, 2011. Participants
enjoyed investigating the properties of light and materials with polarizing plates.
Materials can be divided into two groups. One is crystalline materials in which atoms or
molecules are regularly arranged. The other is amorphous materials in which atoms or
molecules are arranged randomly, glasses being the typical instances. Using the
polarizing plates, we can distinguish between crystals and amorphous materials. First,
we studied the properties of the polarizing plates and properties of light. In the next step,
we inserted the various thin samples between the two polarizing plates and observed the
difference among them. Participants also learned that there are many kinds of materials,
for example metallic glass as one of the promising amorphous materials.

The “Science Day AWARD” program was created this year to praise exhibitors at
Science Day. On this occasion, Prof. Yoshinori Yamamoto, Director of AIMR,
established the “WPI-AIMR AWARD” to praise the exhibitors from AIMR’s
perspective.

“Tohoku University Open Campus 2011 (July 27-28, 2011)

Tohoku University Open Campus was held on July 27 and 28, and AIMR opened a
booth in the Physics-A Building, Aobayama Campus, to show Tohoku University’s
activities to high school students. About 200 participants, mainly high school students,
visited the AIMR booth during the two days. At the booth, an introduction of AIMR
was offered using posters and magazines, following which participants enjoyed small
experiments. In AIMR, not only crystalline materials but also amorphous materials such
as metallic glasses are important targets for our investigation. At our booth, participants
learned how to distinguish crystalline materials and amorphous materials using
polarizing plates. They also learned the properties of light and polarizing plates.

“Katahira Festival 2011” & “WPI-AIMR Open House” (October 8-9, 2011)

Katahira Festival (Katahira Matsuri in Japanese) was held at Katahira Campus of
Tohoku University on October 8 and 9. Since 1998, Katahira Festival has been held
every two years and organized by Tohoku University’s six research institutes and
research center (Institute for Materials Research, Institute of Development, Aging and
Cancer, Institute of Fluid Science, Research Institute of Electrical Communication,
Institute of Multidisciplinary Research for Advanced Materials, and Center for
Northeast Asian Studies). It is for the first time that AIMR joined Katahira Festival.
This Festival is held to promote public understanding for the research outcomes of
Tohoku University in the scientific field. Besides this, Tohoku University Archives
introduces Tohoku University’s history and traditional buildings. AIMR opened 9
booths under the theme “Nano Expo” at the AIMR main building completed at the end
of July. These events are managed by AIMR young and foreign researchers. About
2,500 participants enjoyed events together with staff members and listened attentively to
their explanations, and they also asked several questions concerning the mechanism. As
one of the official events of Katahira Festival, the Special Lecture by Prof. Toshio Nishi
(AIMR) was held on October 8. In his lecture entitled “Science of Rubber Bearings for
Seismic Isolation”, Prof. Nishi talked about the fundamentals and applications of rubber
bearings and showed many examples of how the rubber bearings work at the moment
earthquakes strike. About 60 people attended this lecture, and they asked many
questions after the talk.
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#2011 Tohoku University Festival” (November 3, 2011)

AIMR opened a booth at the “2011 Tohoku University Festival” held at Kawauchi
North Campus in Tohoku University. At the booth, an introduction of AIMR was offered
using posters and magazines, following which participants enjoyed small experiments.
Through the experiments, they learned about the properties of light and materials using
polarizing plates. Participants could also see actual bulk metal glass samples and have
fun with a machine for high repulsion of metallic glass (golf-club heads) and a miniature
golf course for testing golf clubs made from metallic glass. This event was supported by
BMG group of AIMR.

“WPI 6 Institutes — Joint Symposium ‘Cutting-Edge Sciences and Your Future
(November 12, 2011)

The WPI 6 Institutes Joint Symposium “Cutting-Edge Science and Your Future” was
held under the auspices of the International Institute for Carbon-Neutral Energy Research
(I’CNER) of Kyushu University at the Fukuoka Bank Hall in Fukuoka City. The
symposium was attended by more than 600 participants, high school students, and the
general public, mostly from the Kyushu/YYamaguchi areas. The day officially began with
opening remarks from Dr. Setsuo Arikawa, President of Kyushu University, and a
keynote lecture presented by Dr. Toshio Kuroki, WPI Program Director, sending an
encouraging message to the young audience. Then, Prof. Petsos Sofronis, Director of
I’CNER, gave a lecture, followed by lectures of the representatives from the six WPI
research centers (I’CNER, AIMR, IPMU, iCeMS, IFReC, MANA). In the presentations,
Prof. Motoko Kotani, a deputy director of AMIR, in her lecture entitled “Giving Shape to
Your Dreams”, presented in an easy-to-understand manner how human beings have
invented new materials and made use of them for society, taking an example of the space
shuttle. The panel discussion was held after six WPI research center presentations,
coordinated by Ms. Junko Edahiro, an environmental journalist, and there were active
questions and answers between the 12 panelists, high school students, junior high school
students, and lecturers. In the area of the booths, the posters of research activities of the
WPI 6 institutes were put up, and lecturers and the staff provided explanations and
demonstrated to young people. Many young people asked lead scientists many questions
and communicated with them. MANA and AIMR set up a joint booth with materials
science under the theme “Let’s Experience with Pleasure! — Familiar Materials Science”,
and Outreach Manager S. Ikeda demonstrated the experimentation on “Investigation of
Materials’ Properties Using Polarizing Plates” to many young people. Some high school
students who were interested in the lecture by Prof. Kotani eagerly asked her about
mathematics. The advertising campaign for “ldea Contest — Challenger to the Future”
was also conducted in the course of the event.

“Science and Technology Festa in Kyoto” (December 17-18, 2011)

For two days on December 17 and 18, 2011, “Science and Technology Festa in Kyoto
2011” was held at Kyoto International Conference Center. The Science and Technology
Festa aims at giving opportunities of presenting and exhibiting various outcomes of
Japan’s cutting-edge science and technology to the public so that they will become more
familiar with science and technology through direct conversation with scientists or
persons involved in science and technology. Following last year’s Festa, WPI centers ran
a joint booth involving the cooperation of all the centers. As far as AIMR was concerned,
we manned a booth that introduced our institute profile and activities displaying posters
and videos, and also provided an area where visitors could try experiments. After
enjoying the experiments with polarizing plates that identify the difference between
crystals and glasses, visitors listened to explanations on the structure of metallic glasses
and composites to familiarize themselves with the “Science” of Materials. More than 600
people enjoyed the AIMR booth and had a chance to look closely at real metallic glasses.
On the 17th, Minister of State for Science and Technology Policy Motohisa Furukawa
and Minister of Education, Culture, Sports, Science and Technology Masaharu
Nakagawa visited the event hall. They came over to the AIMR booth and asked many
questions ranging from general to technical topics to the staff. Throughout the two-day
period, the Festa had over 5,000 participants and ended with great success.
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“ldea Contest — Challenger to the Future”

MANA and AIMR co-organized “ldea Contest — Challenger to the Future” under the
theme of materials science. The history of human beings has so largely depended on the
development of materials, such as earthenware, bronze ware, and ironware that the
inventive ideas of a new materials science are an important key to the sustainable future
of the earth. With this in mind, the aim of this contest is to provide young people, who
will lead the future of our society, with the opportunities to reflect on the materials and
to develop the capacity of future scientists through educational activities. A total of 320

works were submitted and ten winners were chosen through a rigorous screening process.

A commendation ceremony for this contest was held at the National Museum of Nature
and Science, Tokyo, on March 24, 2012, attended by the recipients of the Award for
Excellent Challenger, as well as their families and guests. The ceremony started with an
opening address by MANA Director General Masakazu Aono, who afterward with
AIMR Center Director Yoshinori Yamamoto presented the award certificates, medals,
and extra prizes to each winner and honored their achievements. Furthermore, the
Special Recognition Awards were presented to two works filled with dreams, and two
other works containing technically feasible options that could contribute to society. The
members of the screening committee individually made comments and sent messages
with expectations to the young people who will build a future. At the end of the
ceremony, AIMR Center Director Yamamoto delivered a closing address. After the
ceremony, the attendants moved to the exhibition space on the first floor of the Global
Gallery in the National Museum of Nature and Science and watched the award-winning
works. The works were displayed for one month after the ceremony.

“2012 AAAS Annual Meeting”

Japan’s science ministry and the six WPI centers presented their activities at the 2012
American Association for the Advancement of Science (AAAS) Annual Meeting held at
the Vancouver Convention Center in Vancouver, BC, Canada, from February 16 to 20.
The WPI booth was open from February 17 to 19 in the Japan Pavilion (organized by
JST) constructed at the exhibition hall, and about 2,700 audience members visited the
Japan Pavilion. This was the first outreach event to which outreach members from the
six WPI centers went to attend an overseas meeting. Under the leadership of main
manager (Kyoto Univ. iCeMS) and co-manager (Osaka Univ. IFReC), we prepared
materials for exhibition such as posters, videos, and FAQs. Fortunately, thanks to the
large effort by the main manager, many outreach members could obtain press badges,
enabling them to enter all events and symposiums and even attend the press meetings.
Our outreach team gained a fruitful experience which will be useful in our future
outreach activities.

For details of these events, please visit the “Public Events” page of our website.
http://iwww.wpi-aimr.tohoku.ac.jp/en/modules/newsinfo/index.php%3Fcat_id=3.html

- Outreach activities performed by researchers of AIMR

Appendix 6

Idea Contest

Individual researchers were encouraged to make a great effort to disseminate their research activities to the public.

Typical examples are shown as follows.

Lectures and seminars for the general public

1) Public lecture, “Draw a map of the Universe -mathematical knowledge to measure unmeasurable things-" at the

65th “Enjoy Science Class”, Tokyo, Oct. 15, 2011

2) Public lecture, “World of atoms” at The Japanese Society of Microscopy, Fukuoka, May 15, 2011

3) Public lecture of 'YC2011 (international year of chemistry 2011) at The International Society of Electrochemistry,

Niigata, Sep. 15 2011
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4)

5)

Appendix 6

Public lecture, “History of technologies” at Micro-Nanomachining Seminar, Sendai, Aug. 2-4, 2011

Public lecture, “Science and technology for future” at World of Photo-Catalyst and Mechatronics, Sendai, Aug. 8,
2011

Lectures and seminars for researchers in general

1)

2)

3)

4)

5)

6)
7)
8)
9)
10)

11)

12)
13)

14)

Technical guidance to Japanese Fine Ceramics Center, April 2011 - March 2012

Tutorial about Spintronics at the 72™ Fall Meeting 2011 of the Japan Society of Applied Physics, Yamagata, Aug.
29, 2012

Tutorial about Spintronics at the 59" Spring Meeting 2012 of the Japan Society of Applied Physics, Tokyo, Mar.
15, 2012

Four lectures about spin and magnetism, Summer School in ASPIMATT meeting, Villa Denis, Diemerstein /
Kaiserslautern, Germany, Wednesday, Aug. 24-26, 2011

Lecture, “Tetragonal Manganese Alloys for Magnetoresistive Memory Application,” Seminar in Institute of
Physics, University of Goettingen, Goettingen, Aug. 19, 2011

Tohoku Univ. Micro System Integration Center Symposium 2011, Sendai, Nov. 9, 2011

MEMS intensive course in Kyoto, Aug. 9-11, 2011

4th Workshop on microsystem fusion, Sendai, Sep. 8, 2011

10th meeting on promotion of industry-academia-government collaboration, Tokyo, Sep. 22, 2011
Tohoku University Symposium on international industry-academia collaboration, Tokyo, Oct. 27, 2011

Japan-Germany symposium on micro-nano application technologies “7th Fraunhofer symposium in Sendai”,
Sendai, Nov. 8, 2011

Micro system integration R&D center (uSIC) symposium, Sendai, Nov. 9, 2011
2nd International Symposium on Integrated Microsystems (1SIM2012), Tsukuba, Feb. 13, 2012

5th Workshop on microsystem fusion, Sendai, Mar. 8, 2012

Lectures for university students

1)

2)

Lecture of learning of applied physics for master course students in the Department of Applied Physics in Tohoku
University, subsequently joined by about 30 students for the lab-tour in Miyazaki-Mizukami Lab and Prof. Dr.
Chen’s lab.

Tohoku University Day: Dalian University of Technology-Tohoku University Joint Symposium Nov. 23-25, 2011,
Dalian, China. Speakers: Naoki Asao + 7 Researchers. Lecture Title: “Nanoporous Gold as an Effective and
Reusable Catalyst for Molecular Transformations”

Teaching, experiments, training for elementary and secondary school students

1)

2)

Demonstration of a machine for high repulsion of metallic glass (golf-club heads) and miniature golf course,
and display of actual bulk metallic glass samples at 2011 Tohoku University Festival, Kawauchi North Campus,
Sendai, Nov. 3, 2011

Faculty of Science 100 years anniversary event
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3) 2nd International Contest on Application of Nano-Micro technologies (iCAN'11), Beijing, Jun. 5-8, 2011

4) FIRST Science Forum 2 *“Young people. Talk with top scientists on future of science and on Japan”, Sendai, Feb.
5, 2012

5) Fukui Science Festa ”Focusing to fusion of technologies for value added integrated circuit”, Fukui, Feb. 19, 2012

Participating, exhibiting in events

1) Demonstration of machine for high repulsion of metallic glass (golf-club heads) and display of actual bulk
metallic glass samples at the WP1 6 Institutes - Joint Symposium, Fukuoka Bank Hall in Fukuoka, Nov. 12, 2011

2) Demonstration of a machine for high repulsion of metallic glass (golf-club heads) and display of actual bulk
metallic glass samples at Science and Technology Festa in Kyoto 2011, Kyoto International Conference Center,
Dec. 17-18, 2011

3) Booth exhibition at Tohoku University Innovation Fair 2012 TOKYO, Tokyo, Mar. 15, 2012
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FY 2011 List of Project’s Media Coverage

- Select main items of coverage, and list them within these 2 pages.

2011

Shimbun

No. Date Type media Description
(e.g., newspaper, television)
1 March 30, Nikkan Kogyo Formation of consortium for supercritical fluid technology on
2012 Shimbun nanomaterials (Tohoku University, JCII).
5 February 9, Nikkan Kogyo Tohoku University develops apparatus for mass production of
2012 Shimbun nanoparticles.
February 9, . Capable of Mass production of hybrid nanoparticles (10
3 2012 Kagaku Kogyo Nipou metric ton/year).
January 16, . (Editorial article) Gaining expectation of support for
4 2012 Kagaku Kogyo Nipou supercritical fluid technology.
December 6, Nikkan Kogyo - . .
5 2011 Shimbun ITEC corp. distributes nanoparticulate materials.
6 ggﬁmber 4 Yomiuri Shimbun “Impurities Super-Structure formed in Ceramics”
7 November 25, | The Science News Success in giving mass to the massless Dirac fermions
2011 (Kagaku Shimbun) giving
8 glg:\L/fmber 18, Kagaku Kogyo Nipou |Development of application of cubic-shaped cerium oxide.
9 November 17, Nihon Keizai Shinbun “Discover of Super Planar Structure which dominates
2011 Mechanical Strength of Ceramics”
10 ggllimber 17, Chuniti Shimbun “Super Ceramics reinforced by Impurities Array?”
11 November 17, - |Nikkan kogyo “Impurities Array affects Ceramics Properties”
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November 17,

12 2011 Tokyo Shimbun “No Brittle Ceramics? Reinforcement by Impurities Array”
November 9 Tohoku University makes a contract with German research
13 2011 ’ Kahoku Shinpoh institute and promotes to exchange activities in high
technology.
14 November 9, Nikkei Sangyo “Atomic-Scale Observation of Piezoelectric Materials by using
2011 Shimbun Special Microscope”
November 5, . o Tohoku University, New facility for Micro Electro Mechanical
15 2011 Nihon Keizai Shinbun Systems collaborating with German research institute.
The structural feature of the nano oxide which exists in
16 October 28, Nikkan Kogyo "oxide-dispersion-strengthened (ODS) steels" which is a
2012 Shimbun composite material with high intensity and can be used for
nuclear reactors under high temperatures was clarified.
17 October 21, Kagaku Koavo Nioou Formation of consortium for nanomaterials with contrariety
2012 9 9y P functions by using supercritical fluid technology.
18 September 13, |Fuji-Sankei Tohoku University is high in favor with prototyping facility and
2011 Business-eye promotes local activities with MEMS.
August 22, Nikkei Sangyo L . .
19 2011 Shimbun Success in giving mass to the massless Dirac fermions
Auaust 11 R&D hub for super hybrid materials in Tohoku University;
20 20%1 ' Kagaku Kogyo Nipou |Fusing supercritical fluid technology to conventional
technology and creating new industry in area of distress.
21 July 22, The Science News Direct observation of pseudo-gap in iron-based
2011 (Kagaku Shimbun) |superconductors
S Very fast observation of surface condition of semiconductors
22 ‘;lél:){llg’ gl;]krknel; S:mgyo in one second by new microscope. Contributions to
imbu micro-fabrication technique.
23 July 14, Nikkei Sangyo Direct observation of pseudo-gap in iron-based
2011 Shimbun superconductors
Toshiba Company has developed fundamental technology of MRAM,
24 July 4, Tech-On which was strongly assisted by Miyazaki Gr. in Tohoku Univ., AIST,
2011 (Nikkei electronics) Oosaka Univ. and Electro-Communication Univ. in the framework of
NEDO spintronics nonvolatile devices project.
May 18, Nikkan Kogyo . . _ N
25 2011 Shimbun Direct observation of electron spin in topological insulators
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