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Evaluation of the research programs of the Department of Quantum Molecular Devices, the Division of Quantum £l o
Engineering, the Institute of Scientific and Industrial Research (Sanken), Osaka University % )

By Profesgor Ellen D, Williams, University of Maryland  Date September 22, 2006 c:v;t? @

AL Lo : SpY T, 2ol AN

o T

Evaluation item Grade* | Comments >§

Overall A The research efforts in the Department of Molecular Devices, involve the investigation of E;E; E

how mesoscale properties are derived from properties at the atomic level. The research = g_:

draws on the group’s strong instrumental competency in scanned probe imaging capabilities, N

and on a strong intellectual basis of the fundamental properties of crystal growth and iy

molecular interactions. Research activities span a range of materials systems with %

connections established by the instrumentation and intellectual basis. The group has an ;&E

outstanding record in mastering new materials systems, ranging from soft biological systems
to solid state semiconductors. In research directions, both the most fundamental issues,

and potential technical applications of the systems under study are addressed.

Research program I: Step | A While the basic issues of thin film and crystal growth remain important, there are also new
Dynamics and Thermal challenges and opportunities in extending such research to the fabrication, modification and

Shape Transformation of stability of structures with controlled three-dimensional features at the nanometer length

Nano- and Meso-Structures scale. The Department of Molecular Devices is addressing this new research problem for a
number of important solid-state systems, using newly developed, powerful theoretical
approaches. In many ways, the approach being pursued exemplifies the concept of
controlled “self-assembly” that is an important component of nanoscience and
nanotechnology.

One major emphasis in the Department of Molecular Devices has been characterizing the

evolution of nanoscale structures in technologically important Silicon trenches. They have



--------------------- ( demonstrated the necessity of moving beyond continuum descriptions in this problem, and
developed the tools to do so. Particularly interesting was the demonstration and
explanation of trench corning rounding, also a recent experimental discovery of grooving
instability. Other investigations of the use of Si as a template for growth of calcium fluoride
and silicon carbide structures and as the interface to the dielectric oxide have also been
extremely productive and interesting.

Another new emphasis that has been developed is the formation of nanoscale structures on
strontium titanate. The insulating metal oxides are extremely important technologically
but have been considered difficult materials to work with. The Department of Quantum
Molecular Devices has addressed these difficult materials and are able to work with them at
the scale of atomic structure needed to understand their fundamental behavior. They have
made the very surprising and exciting discovery that there is sufficient thermal mobility to
allow nanoscale structures on the surfaces of these materials to equilibrate at measurement
temperatures (700°C) accessible in their advanced instrumentation. They are now carrying

out systematic studies of the fabrication and control of structures down to nanometer

..... dimensions.
Research  program II: | A Many of the basic phenomena in solid-state crystal growth are closely paralleled in the
Crystal Growth of Proteins growth of biological crystals, notably proteins. The growth of proteins is of great

technological importance because of the need to determine molecular structure using x-ray
diffraction. The Department of Quantum Molecular Devices is pioneering the use of in-situ
atomic force microscopy to learn how to control protein crystal growth by observing model
systems under controlled variable conditions. They have carried out detailed studies of
protein, lysozyme, and demonstrated the ability to carry out the difficult measurements,

while quantifying growth speeds and processes. They discovered a beautiful crossover from




Research  program III: | A
Tunneling Electron Induced
Light Emission of
Nanostructures

step-flow growth to 3d nucleation in this system. Now they have proceeded to a new protein
(thaumatin) that allows the direct imaging of the molecular components as well as the
crystalline edges observed with lysozyme. They have observed directly the thermal
fluctuations in this system, and the evolution of nanoscale structures. The continuing work
characterizing the fundamental characteristics of the system as a function of pH,
complementary salts and temperature will provide important information for understanding
the mechanisms of protein-interactions during crystallization.

The characterization of nanoscale structure is most often motivated by the need to develop
sensor response and/or signal transduction capabilities. The Department of Quantum
Molecular Devices has frequently combined their fundamental studies with such related
developments of useful technology including the development of the chemical imaging sensor.
More recently they have begun a fundamental investigation of signal transduction in the
form of light emission that similarly may have technological implications.

This work, scanning tunneling luminescence, also draws on the group’s tradition of
excellence in atomically resolved imaging using scanning tunneling microscopy. In this
case, the localized electron emission from a STM tip is used to induce luminescence from
molecules on a surface. The Department of Quantum Molecular Devices has undertaken
careful studies to determine the mechanism of this process, and has proven the importance of
electrodynamic coupling to surface plasmons is essential to inducing the process.
Continuing work on the spatial localization of the process and the dependence on molecular
structure is important in extending the exciting field of OLEDs to nanoscale structures and

potential biophysical applications.

*Performance may be graded as a: excellent, b: good, ¢ fair, or d: poor.



Evaluation of the research programs of the Department of Photonic and Electronic Materials / Department of Quantum Materials and Devices Characterization, the
Institute of Scientific and Industrial Research (Sanken), Osaka University

Evaluation item Grade* Comments
Overall The Department has carried out excellent research in most of its activities, and it has got an outstanding
Excellent international reputation. In several research fields, as outlined below, it has done pioneering work and
paved the way for new device functionalities and applications.
To enable this Department to perform its pioneering work also in future, [ strongly recommend to make
available substantial additional funding for state-of-the-art new epitaxial growth equipment.
Research program I In the field of GaN-based DMS the Department has carried out pioneering work with outstanding
Diluted magnetic Excellent results. The early work on RE-doped GaN has inspired other international groups to start working on
semiconductors this subject. The recent results of the current work on Cr-doped GaN demonstrate the importance of the
cubic GaN phase for the understanding of the ferromagnetic properties.
The results will pave the way to all semiconductor spintronic devices with novel functionalities.
Research program 11 Alloying I11-V semiconductors with T1 offer the possibility to reduce the temperature-sensitivity of 1.3
Tl-containing semiconductors | Excellent to 1.5 micron laser diodes. The Department has done pioneering work in this field and established a
for temperature insensitive growth technique (gas-source MBE) to grow thin-film heterostructures lattice-matched to InP, which
wavelength LDs show a reduced dependence of both the refractive index and the band gap on temperature and hence
very promising laser characteristics.
Recently, heterostructures lattice-matched to GaAs by additionally incorporating N were successfully
fabricated. The simultaneous incorporation of T1, In, and N in the active region needs to be improved.
Research program I11 Polycrystalline GaN grown on glass and metal substrates showed surprisingly strong light emission
Polycrystalline nitride Excellent intensity due to lower dislocation densities and encouraging field-emission characteristics. After the

semiconductors for photonics

first pioneering work at this Department, the research activities are now directed to GaN nanorods and
to nanorods consisting of GaN/AIN heterostructures with AIN cap to improve the field-emission
characteristics. This is a very promising approach for improved field emissing devices which can
operate in harsh environment.

Research program 1V
Nano-characterizations

Good, can be improved to
excellent after
implementation of the
recommendations

The EXAFS work has certainly been very helpful to understand the properties of GaN DMS.

STM and STS is being applied to characterize nanoscale Si MOS devices. After developing the
technique to prepare longitudinal cross-sections from the device, the first topograhic and current
images from the source-drain and gate region are encouraging. It is recommended to related these STM
and STS results with the actual transistor characteristics. It is further recommended to carry out
simulations of the bias-dependence of the depletion region for realistic interpretation of the observed
current images.

*Performance may be graded as

a: excellent, b: good, c: fair, or d: poor.

15, September, 2006
Prof. Dr. Klaus H. Ploog, Director, Paul Drude Institute, Berlin, Germany




Evaluation of the research programs of the Department Semiconductor Electronics , the Institute of Scientific and Industrial Research

(Sanken), Osaka University
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Evaluation of the research of the Department of Condensed Matter Physics (H. Katayama-Yoshida), the Institute of Scientific and

Industrial Research (Sanken), Osaka University

Evaluation item

Grade®

Comments

Overall

Research

Education

a‘ excellent

a: excellent

a‘ excellent

Prof. Katayama-Yoshida 1s an outstanding scientist with an enormous
productivity and great originality which show up in a large number of
publications and citations. He has a strong international visibility and is a
leading figure in the field of spintronics. He was last year chairman of two large
and prestigious international conferences (Defects in Semiconductors and
Spintech IIT) and of one School (combined with SpintechIIl).

The impact of Yoshida’s research is reflected in numerous invited presentations

at international conferences (of these 6 in 2005) and in nearly 5000 citations.

The Assoc. Prof. Y. Morikawa is well known for his excellent molecular

dynamics work on surfaces and catalysis. He has a very good publication record
and a total of 1400 citations, excellent for his age. He had quite a few invited
talks at international conferences, among them 3 in 2005.

The Yoshida group i1s educating a large number of high quality students in
frontline research. Having in the last year 4 students from Osaka in our
institute at Juelich, I was very surprised about their excellent performance. 1
should mention also national educational activities of Yoshida, in particular the

organization of the bi-annual CMD workshops/tutorials at the ITAS.




Social contribution and
International

collaboration

a: excellent

Katayama-Yoshida and Sato have a large number of national and international
patents. K.-Yoshida is the leader of a successful JSPS Core-to-Core program for
international collaborations. He has very good international contacts, in
particular with many members of the European Psi-k Community, among them

prominently the Research Center Juelich.

*Performance may be graded as a‘ excellent, b: good, c: fair, or d: poor.

Peter H. Dederichs




Evaluation of the research of the Department of Structural Characterization and Design (Y. Hirotsu), the Institute of

Scientific and Industrial Research (Sanken), Osaka University

Evaluation item

Grade*

Comments

Overall

Research

Social contribution and
International
collaboration

A

The research topics being investigated by this department are timely and
important for the development of future nanostructured materials, particularly
related to electronic and magnetic devices. The group has developed unique
capability to understand the structures of amorphous and nanocrystalline
materials, as well as to synthesize an important class of magnetic
nanoparticles. The scientific quality and performance of the group are
The department is performing first-rate research to understand the local
atomic structure of metallic glasses, to fabricate Llo-type magnetic
nanoparticles, and using ion irradiation to synthesize new functional
materials. The experiments are carefully planned and analyzed, and have
resulted in new materials and understanding of their mechanisms of evolution.
The publications resulting from the research are numerous and of the highest
quality. The group has unique experimental capability and expertise that is of
great benefit to the scientific community and is clearly helping to promote
There is continuity in educational training at all levels, with MS, PhD and
post-doctoral researchers working together on research projects. The students
are using novel techniques to fabricate and analyze materials, so they are well
equipped to solve real-world problems. They are also developing important
The nanomaterials being developed in this department have the potential to
make significant contributions to society by providing new and better electronic
and magnetic devices. The group has several long-standing international
collaborations, e.g., with Univ. Tennessee and LANL in the US, that have led to
unique experiments and understanding. The .group has also organized

international conferences on magnetism and bulk metallic glasses for example,
that contribute greatly to assessment and progress in the fields. .

*Performance may be graded as a' excellent, b: good, c: fair, or d: poor.
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Evaluation of the research programs of the Department of Metallic Materials Process, the Institute of Scientific and Industrial Research

(Sanken), Osaka University (Please fill on several pages sheets )

Evaluation item Grade* Comments
Overxall a’ excellent See attached
Research program I a® excellent See attached

Diffusion in metals

Research program I1 a‘ excellent See attached

Porous metals

Research program. 111

*Performance may be graded as a' excellent, b’ good, c: fair, or d: poor.

David C. Dunand

James and Margie Krebs Professor or Materials Science and Engineering
Department of Materials Science and Engineering
Northwestern University, Evanston, II. 60208 USA
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Overall Evaluation

After a thorough on-site evaluation of the Nakajima group on Sept. 6-7, 2006, I can report without hesitation that this group has an

excellent international reputation, scientific productivity and technological relevance for both main research programs.

Evaluation of Research Program I — Diffusion in Metals

Prof. Nakajima has focused since arriving at Osaka U. in 1996, on diffusion in intermetallic compounds. His group has published 34
articles in peer-reviewed journals (as checked on ISI Web of Knowledge), which is an excellent output. Papers have appeared in top
international journals such as Physical Review Letters, Acta Materialia, Materials Science and Engineering and Philosophical
Magazine. His group is one of the rare groups in the world doing high-precision radio-tracer experiments, which provide unique
insights in the fundamental mechanisms of diffusion. He was already an international expert on the topic of diffusion before arriving
to Osaka U., having published about 50 journal articles in the field.

Important leadership activities include: being co-editor of two very large hooks (Diffusion in Materials, 1992), co-author of a textbook on

diffusion to appear in 2006, chapters in textbooks.

Evaluation of Research Program II — Porous Metals

Prof. Nakajima has, in a short time, propelled himself to the top rank in Japan for research on metallic foams. Internationally, [ would
rank his group at the very top, together with the Banhart group in Germany. He has focused on “Lotus metals”, a process that had
been briefly explored by others in the 1990’s. He put this process on solid scientific footing, and produced several important scientific
and technological improvements, including: zone melting approach and continuous casting approach, and demonstration on numerous
new alloys, intermetallic compounds and even ceramics. IHe has also provided a systematic understanding of the physical and

mechanical properties of these new materials.

e —



At the scientific level, the Nakajima group has produced numerous high quality papers on lotus metals. Since 2001, his group has
published about 60 articles in peer-reviewed journals (as checked on IST Web of Knowledge) — this is a very impressive output. He and
his group have also given over 100 presentation at national and international conferences and have produced over 200 publications at
Japanese meetings (with 2 best paper awards)
Prof, Nakajima has also personally a very high visibility in the field of porous metals and metallic foams, because of numerous
leadership activities, including:
Organizer and Chair of Metfoam 2005 in Kyoto, and technical co-chair of Metfoam 2007 in Montreal;
Editor of the Metfoam 2005 conference proceeding volume and editor of a book on medical devices (where porous metals are very
important);
- Guest editor of a Viewpoint Set on porous metals in Scripta Materialias
Owner of a large number of Japanese and international patents;
- Invited author for a review on porous metals to be published in Progress in Materials Science.
Prof. Nakajima has also been extraordinary successful at transitioning his scientific discoveries on lotus metals to industrial
applications. He has demonstrated applications as varied as heat sinks for the computer industry, golf putters for the sports industry
(used by a company), tables for the machine-tool industry and implants for the biomedical industry (tested in animals). He has also
created a company that is commercializing the fabrication of Lotus-metal casters (with one firm order from a large company). His group
has created such a very large metal caster, which is unique in the world and allows him to dominate completely the field of lotus-metals.
Finally, Prof. Nakajima is developing a new process (hollow nanoparticles through oxidation) which holds a promising future and unites

his expertise in both porous materials and diffusion.

In conclusions, I reiterate my assessment that his group is of the highest order of scientific and technological excellence, and that he has

strong momentum to remain at the top of his field for the foreseeable future.

M\——(



Evaluation of the research programs of the Departments of “Atomic Scale Science , and “ Single-Melecular Integrated Devices” the Institute of
Scientific and Industrial Research (Sanken), Osaka University ‘

toward both nano-science
and nanobio-technology
Main subjects are
(1)Function Harmonized
Artificial  Laftices and
nano-Heterostructure . Spin
Device, (2) Atomic Scale
Surface Science, (3) Nano
Bio-tip, and 4)
organic/bio-molecular device
constructed from DNA.

Evaluation item Grade* Comments
Overall The evaluation was made after several one hour presentations from group members.
This research group directs Excellent Based on this and the apparatus park I saw I feel that the work is so good that it can

be classified as very good and even excellent. As a whole I consider the ongoing
research excellent. '

Several impressive works were presented especially about single molecule
manipulation and oxide growth and characterization. Due to the limited time used I
will make a brief description.

1) The Molecular device group used experimental techniques such as scanning
probe microscopy (SPM) to detect and manipulate molecules. I was very impressed
of the SPM systems they had built up. Based on physical insight the electronic
properties on the single molecular level could be revealed.

New methods for connecting single molecules and metal electrodes, using
conductive molecules, were presented. This aim is to make single molecule devices
in a very controlled way. I was very impressed by thee efforts. With such systems
direct measurements of molecular properties can be made.

2) Fabrication of very well controlled oxides films was presented in the Oxide
material group. The goal is to fabricate devices based on oxide materials. Such new
components seem to be made in near future. One goal was to make superlattice
structures. Problems related to the growth hindered a rapid progress. The oxides do
not have the surface self smoothing property so more sensitive control of the
interface is required as compared to the conventional III-V materials. This research
is very challenging and this bottom up technology can generate new devices for
examples in spin electronics and light emitting devices.




...............................

The following are some general comments about whole group.

*There seemed to be a good interplay between experimental and theoretical work
both within the group and with other groups at the institute. With such openness
new physics can be lightened and the theoretical work is important in the
development of new materials and nanostructures.

* The groups cooperate and collaborate internally to promote new cross discipline
work. The groups have an international/national exchange of people/samples with
leading national and international teams in similar fields. The collaboration
involves groups with high class research activities in Asia, Europe and US. As a
result interdisciplinary exchange work may open new scientific and industrial
fields. Such interdisciplinary issues are exemplified by:
e New properties of molecules inctuding the DNA for molecular devices.
o Devices for microwave conductivity or optical properties in single molecule
systems, _
e Work with nanoparticles can open new bottom up methods for nano size
molecular devices. -
o Studies of charge transfer techniques in nano devices may provide new
methods for correct measurements of molecular conductivity.

* As each groups has top class potential and the collaborative wotk can generate
results in nano-scale magnetism, nano-scale fluidity and nano-molecules devices
for examples.

* Evidently a large number of publications in international Journals come out from
the groups. Such publications include many high impact journals in each research
field of Physics and Chemistry. For examples, tens of papers were published in
Applied Physics Letters and many papers were published in top class journals such
as Phys. Rev. Lett., J. Am. Chem. Soc., Angew. Chem., Phys. Rev. B, Phys. Rev. E

and Chem. Communication.

/‘ .
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*Performance may be graded a*{:yexcellent, b: good, ¢: fair, or d: poor.
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Evaluation of the research programs of the Department of Functional Ceramic Materials, the Institute of Scientific and Industrial

Research (Sanken), Osaka University

Evaluation item Grade* Comments

Overall a‘excellent During solution of the research programs a new method of formation of S102/Si
and S102/S1C structure at low temperature of ~ 120 °C has been developed. In
this method, Si (or SiC) is immersed in 40 wt% nitric acid aqueous solutions
followed by immersion in azeotropic mixture (i.e.68 wt% HNOs at 121 °C).
Using this two-step nitric acid oxidation method, thick (e.g. 10 nm) SiO:z layers
with uniform thickness could be formed even on rough poly-crystalline Si films.
This method can be applied to gate oxide formation for thin film transistors and
LSI. The researchers also developed the method of semiconductor defect
passivation using cyanide solutions. This method simply involves immersion of
Si materials in HCN aqueous solutions for a few minutes. Cyanide ions
selectively react with defect states such as Si dangling bonds, forming Si-CN
bonds, and by this way defect states are passivated. Si-CN bonds are not
ruptured by heating at 800 °C and by irradiation, resulting in thermal and
irradiation stability of the cyanide treatment. The cyanide treatment can
improve characteristics of semiconductor devices, e.g. an increase in the energy
conversion efficiency of poly-crystalline and single crystalline Si solar cells.
HCN aqueous solutions can remove metal contaminants from SiO:2 and Si
surfaces, and thus can be applied to semiconductor cleaning method.Research

programs I, IT and IIT are fully original as well as their dominant results.




Research program 1
Development of nitric
acid oxidation of Si and
SiC (NAOS) method and
its application to gate
oxide layers in TFT and
LSI

a‘excellent

Leakage currents flowing through ultrathin silicon dioxide layers is one of the
most serious and urgent problems influencing the number of components in IC
chips. In the frame of the RP I a new method for formation of ultrathin, very
thin and thin silicon dioxide layers by use of nitric acid has been developed.
This method, in the case of Si semiconductor, simply involves immersion of Si in
the 40% or in the azeotropic mixture of nitric acid and water. It is followed by
the post-metalization annealing treatment in hydrogen at 200 °C. Using this
chemical method, for example, the leakage current density of the MOS diods
with ~ 1.3 nm thick silicon dioxide layers becomes 1/4 ~ 1/20 of those for
conventional thermally grown dioxide layers (i.e. ~0.4 A/cm? at forward gate
bias voltage of 1V). Using two step nitric acid oxidation method the
RPI succeeded in the formation of more than 20nm thick SiO2 at 120 °C and so
insluating layers with uniform thickness could be formed even on rough
surfaces, and excellent interfacial characteristics could be obtained. It leads to
lowering to electricity consumption for the TFT operation and improvement of
TFT characteristics. Flexible TET can be achieved by employing polymer
substrates such as PET since high qulity SiO2 gate oxide layers can be formed
at very low temperature of 120 °C. Si02/SiC structure is generally produced by
heating SiC at temperatures above 1100°C in oxygen. Due to high temperature
heat treatment, interfacial properties are degraded and high density of
interface states are usually observed. In the frame of the RPI a new method of
the low temperature formation of Si0O2/SiC structure by use perchloric acid has

been developed. When the SiO2/SiC structures produced by this manner are




heated at 950 °C in nitrogen, the leakage current density is greatly decreased,
and low interface state density on the level 10! cm2eV'! at 0.5 eV below the SiC
conduction band can be achieved.One very important result of the RT I should
be mentioned. XPS measurements under bias voltage, developed in the
Kobayashi’s Labs could observe interface states in almost entire band-gap,
which cannot be achieved using conventional electrical measurements. Using
this unique method, interface states for SiC, i.e. semiconductor with wide
band-gap width energy of 2.9 eV could be possible to observe. Interface spectra
were found to depend on the oxidation method. In the case of wet oxidation,
a broad structure was observed at 2 eV above the edge of the SiC valence band
and it is attributed to Si dangling bonds. In the case of dry oxidation, an
additional sharp peak was observed at 1.8 eV and it was attributed to graphic
carbon. The results of the RP I confirmed that electrical characteristics of
S1C-based MOS diods became poor by the presence of the 1.8 eV interface defect
state maximum, predominantly. TEM observations shown that formed
interfaces are atomicaly flat. In the frame of the RP I bias applied nitric acid
oxidation method for formation of 0.5-1.0 um SiO2 layers at room temperature
on SiC sustrates has been developed, also. I suppose its utilization at device
preparation in very near future. Researchers proved, that the low temperature
nitric acid oxidation process has many advantages in comparison with thermal
oxide preparation while the oxide and interface properties can be better using
suitable choise of treatment procedures after the oxide growth. Results obtained

on the SiC are fully innovative and original.




Research program I1I

of
defect

Development
semiconductor
passivation method by

use of cyanide solutions

and improvement of
semiconductor device
characteristics

a‘excellent

Elimination of interface states present at SiO2/Si interfaces is usually
performed by heat treatment at about 450 °C in hydrogen atmosphere. The
passivation is attributed to the formation of Si-H bonds from Si dangling bonds.
However, Si-H bonds are ruptured above 550 °C and thus heat teatment of
devices cannot be performed after hydrogen passivation. Si-H bonds are also
unstable upon radiation. Researchers in the frame of RP II introduced new
method of passivation of interface states and defect states in Si by cyanide
treatment, which involves immersion of samples in cyanide solutions such as
KCN and HCN ones, followed by rinse in water. RP II proved, that cyanide
treatment enables passivate defect states in other semiconductors such as e.g.
Cu20 and GaAs. All above mentioned results of the RP II led to success in
passivation of defect states in p-i'n amorphous silicon solar cells, p-n Si
crystalline solar cells as well as MOS crystalline Si and MOS poly-crystalline Si
solar cells. Researchers presented for each mentioned type of solar cell
structure increase of energy conversion efficiency by few percents after
treatment in aqueous cyanide solutions.

For example, the initial conversion efficiency of poly-Si pn junction solar cells
was ~8.8%, while after cyanide treatment (passivation of defect states in
poly-Si) the conversion efficiency was increased to ~12.3%. When the similar
procedure was applied on crystalline Si pn junction solar cell, the conversion
efficiency has changed from ~14.5% to ~16%, i.e. 10% improvement. Analysis of
leakage current density vs bias voltage dependences on poly-Si based MOS

diodes led to following conclusions: with no treatment the leakage density was




Research program I11
of

cleaning

Development
semiconductor
method by use of cyanide

solutions.

a‘excellent

high due to the presence of interface states as well as defect states in
semiconductor bulk. The leakage current density was greatly decreased by the
crown ether cyanide treatment. The leakage surrent density in the reverse bias
region was decreased to ~1/100 while that in the forward bias region to ~1/20.
With no treatment, the conversion efficiency was below 8% and after using
cyanide treatment dominant solar cell parameters-open circuit voltage, short
circuit photocurrent density and fill factor, were greatly improved and
conversion efficiency of 12.5% was achieved. It was structure without pn
junction. This research program proved that several unique excellent methods
based on application of liquid cyanide procedures for passivation of MOS
interface and defect states in large class of semiconductors have been
developed. They can be used directly in different device production lines.

In the frame of the RP IlI semiconductor defect passivation etch-less cleaning
method has been developed. Metal contaminants on semiconductor surfaces are
removed by a direct reaction of developed cleaning solution with metal
contaminants to form stable complex ions. Therefore re-adsorption of metal
species 1n the cleaning solution does not occur. It results in almost complete
removal of metal contaminants to surface concentration below 109 atoms/cm?.
Due to large cleaning ability of the solution it can be performed at room
temperatures. In addition, cleaning solution even with concentration of 0.02 %
posses high cleaning ability and as well surface defect states such as Si
dangling bonds are simultaneously passivated during the same proces. It was

proved, that even in the presence of high concentration of metal contaminants




in the cleaning solution, the solution posseses the same ability for the removing
of additional metal atoms of treated surfaces. The solutions can be repeatedly
used in some cases. RP III proved also, that cleaning ability increases rapidly
with an increase in pH of the solution.E.g. setting pH at 10, the level of the Cu
contaminants with surface concentration of 1013 /cm2 can be decreased below
3x109 /ecm? after 10 seconds treatment. The research group of RP III proved that
developed semiconductor cleaning solutions can remove various kinds of metal
impurities such as Cu, Ni, Fe, Co, Mn, Zn, Ca and Na from SiOz and Si surfaces.
The mechanismus of the Cu removal has been clarified.

This program clearly defined advantage of cleaning procedure of SiO2 and Si
surfaces by cyanide solution(s). Extermely low contamination of surfaces by
metal atoms can be reached. The presented cleaning procedures can be
recommended, without any doubt, for their including to different device mass

production lines.

*Performance may be graded as a: excellent, b: good,

Emil Pincik

c¢: fair, or d: poor.

Head of Department of Solid State Physics

Slovak Academy of Sciences




Evaluation of the research programs of the Department of Structural Ceramic Materials, the Institute of Scientific and Industrial Research (Sanken), Osaka

University ~ (Please grade and comment. Total pages may be up to 2-3 pages)

Evaluation item Grade* : Comments

Overall a I have felt that, in overall, this department has performed many high-quality studies on
various ceramic and related materials. Special emphasis can be placed on their
achievements for ceramic-based nano-composites. Ceramic community in the world has
recognized that Professor Niihara and his colleagues have introduced new concept on
ceramic nanocomposites and have contributed the extension to ceramic sciences. I strongly
believe that their achievements have been continuously progressed during the past 5 years
from the provided documents.

Further, recently they have introduced extended ceramic design concept, which could be
found in programs 2, 8 and others. These recent research works are original and top quality
in the world. This can also be verified from the amount of research budget, numbers of
publications, conferences and so on. Another important achievements should be pointed
out is that many PhDs including foreign students have graduated from this department
annually. It is of the equivalent importance to extend science and engineering of ceramic
and nano-materials research in the world as well as to culture excellent young scientists to
society.

In the meantime, much publications would be made as outcomes of some of their research
programs in comparison with the whole budget level.

In conclusion, I evaluate that this department have achieved scientific researches
successfully during the past 5 years.

Research program I; a This group, especially Prof. Niihara, established the new concept on ceramic-based
Design of Nanocomposite Concept nano-composite ceramics and has developed many nano-composite ceramics till now. In
and  Development of  High this meaning, their achievements have been highly appraised world-widely.

Performance Ceramic-based ‘




Research program II :

Design of 3-Dimensional Continuous
Nano-network Structure in Ceramics
and their Hyper-functionalization

Research program III :
Fabrication and Properties
Ceramic/Metal Nanocomposites

of

Research program IV :

Design and Development of Novel
Environmental Barrier
Nanocomposite-Coatings

Research prografn v T
Development of Functional

Ceramic-based Nanocomposites and
Their Properties Improvement

Research program VI :
Design and Development of Novel

Ceramic-Nanocomposites with
Pseudoplastic Deformation
Properties

a
_______________________ ]
a
"""""" b
___________ ]
___________ ey

Many research works on the composites that have electron-conductive behavior are
nowadays carried out intensively in the world. However, this research group has proposed
the original structure design concept, realized the idea by controlling grain-boundary and
composite structures, and systematically developed and investigated many kinds of
composites. For example, electron-conductive AIN ceramics having multi-functionalities
have been produced using well-controlled novel processing. I feel these are new and
original work.

This group has investigated many kinds of ceramic-metal nano-composite materiais for a
long time, alumina-Ni, zirconia-Ni etc are typical examples. These ceramic/metal nano
composites showed improved electrical properties, and some have shown magnetic
characteristics. Some of their publications provided important idea for this type
nano-composites. Although, further improved mechanical and functional properties are
expected from these kinds of materials, I think the work done by this group is leveled on
the first class in the world.

Coasting technology is of great important -issue in the industrial application of thermal
system and so on. For this reason there are much research works carried out in the world, I
mean that it is very competitive work. Some advantages and originalities relating to the
nano-composite structure formation and self-healing function of their coating are found in
their results; however, much intensive work may be necessary.

There are so many competitive research works on the functional ceramics. However, based
on their knowledge and technology, this department has investigated many factors to
control nano structures of these materials and further improve mechanical properties and
functional properties as well. Some of these works have brought new ideas and novel
methods, and enrich the research work in this field greatly.

This department has developed machinable ceramic nano-composites using sophisticated
chemical powder processing and controlled sintering technique. In addition they succeeded
to simultaneously realize both good mechanical properties and various functions. Their
achievement on this class of materials including strategy, methodology and processing as
well as mechanism analysis quarity are highly esteemed in the ceramic field.




Research program VII :
Development of High Performance
Organic/Inorganic
Nano-Hybridization Technology

Research program VIII :

Development and
Multi-functionalization of
Low-dimensional Nanotube
Materials

Research program IX : J
Development and Properties of

Layer by Layer Lattice Composites
with Bulky Form

This division seems not to be specialized in a polymer science and chemistry, but their
achievements on the development of organic/inorganic composites are very unique.
Especially pressure sensor material combined with rubber and nano-particles are of great
interesting and seems to be important to provide high-reliable sensor materials into
industry. Besides of these results, publications related to this research area seem not to be
enough. They might need to publish their findings more widely to the society.

Their studies on the oxide nanotubes are quite interesting and original. They have
developed simple and useful chemical processing that provided self-organizing nanotube of
titania. They also have shown its specific advantages as photo-catalyst and valuable
energy-environmental materials performance. Also they have succeeded to make
nano-composites of their oxide nanotubes. These results are inspiring and nanotube
materials would be one of the key nano-materials in the near future. Further extensive and
significant out comings are thus expected.

This department has investigated systematically on the oxide material, which has
super-structures in forms of powder, thin film and single crystal. These materials seem
very interesting due to the origin of super-structure in atomic level as well as nature of
matter, i.e., LiNbOs-based compounds. They have investigated much about synthesis and
characteristic structures including self-organizing pillar-structure (they state as
crystal-composites).  These are very unique, . however, more detailed
physical/optical/electrical properties investigations may be needed.

*Performance may be graded as
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Evaluation of the research programs

Research (Sanken), Osaka University

of the Department of advanced-energy materials, the Institute of Scientific and Industrial

Evaluation item

Grade®

Comments

Overall

Research program I
Excitation-induced

structural instability on

Excellent

The programs “Exciton—induced structural instability on semiconductor surfaces” and
Ultrafast relaxation dynamics of elementary excitations in solids and surfaces” are of the
highest quality. The work is exceptionally well thought out, insightful, and important. Simply
put, these two programs have produced the best work of their kind in the world in both fields.
The experiments are innovative and conducted with a thoroughness meeting or exceeding the
highest scientific standards. Furthermore, the data reduction and discussion is detailed,
clearly expounded, and based on rigorous mathematical analysis. Experiments and analysis
are designed to test basic well-posed hypotheses. This approach has led to many important
new discoveries and is a textbook example of how science should be performed. For example,
the work under project II has established detailed understanding of electronic processes in
wide-gap solids and on their surfaces. The discoveries in this program have forced a complete
revision of the accepted view on electronic defect formation in alkali halides — the prototype
material for understanding radiation damage processes in solids. The work in Project 1
delineates the dynamical mechanism of surface bond rupture under electronic (laser)
excitation. The impact of this work on electronic technology should be great because the
importance of surface and interface structure is ever increasing.

The earliest work in this project displayed three superlative experimental characteristics: a
surface site-specific approach, ultrasensitive resonant laser ionization of desorbed atoms, and

scanning probe microscopy of semiconductor surfaces. An important later innovation is the




semiconductor surfaces

Research program I1
Ultrafast relaxation
dynamics of elementary
excitations in solids and

surfaces

Excellent

use of non-resonant femtosecond laser ionization for simultaneous detection of virtually any
particle species. The use of scanning tunneling microscopy for site-selective desorption is a
“first” that deserves much credit. The data and atomic level resolution is remarkable, and my
impression on first viewing this work presented, some years ago, was that it was truly
beautiful science. The ability to relate desorption from specific surface structures to
well-defined excitation conditions extended our understanding of electronically induced
desorption dramatically. The application of the two-hole localization mechanism, and
development of the mathematically formalism describing the physical mechanism is a great
achievement. The work is notable for the large fraction published (four superb articles) in the
preeminent physics journal Physical Review Letters. Furthermore, this project is clearly
described in an excellent review article that will undoubtedly become the “Bible” of such
processes for all who follow this work.

This project introduced several excellent new techniques for studying the dynamical effects of
valence excitation in insulating materials. Again, the work is characterized by an extremely
thoughtful hypothesis-driven scientific approach, unusually careful experimental work, and
rigorous analysis based on sophisticated mathematical modeling. I am most familiar with the
time-resolved spectroscopic studies of alkali halide crystals and silicon surface electronic
dynamics, and regard this work as seminal. I am also familiar with the SiO2 studies.
Although several excellent “ultrafast” research groups (e.g. the G. Petite and G. Mourou
groups) have made similar measurements, no other group has published such in-depth
studies or analysis. The studies of defect formation in alkali halides are particularly notable
because they have forced a re-evaluation of the “accepted” model on the temperature

dependence of Frenkel pair formation. This finding is particularly important because




radiation studies alkali halides form the basis of much of our understanding of radiation
induced processes. The studies of time-resolved carrier dynamics on silicon surfaces are also
notable due to their novelty and because of their importance to electronics applications. In

total this is a truly impressive body of work.

*Performance may be graded as a‘ excellent, b: good, c: fair, or d: poor.

Wayne Hess

Associate Director

Chemical Structure & Dynamics
Pacific Northwest National Laboratory




Evaluation of the research programs of the Department of advanced-energy materials, the Institute of Scientific and Industrial

Research (Sanken), Osaka University

Evaluation item Grade™ Comments

Overall a: excellent The Tanimura group has been able to strengthen its worldwide leading position
in the field of excitation-induced structural instabilities of semiconductor
surfaces. In addition the group has been very successful in establishing a new,
complementary research program on ultrafast carrier dynamics. The group has

a clear scientific profile and a high international visibility.

Research program I a: excellent Laser-induced phase transitions and laser-induced damage of semiconductor
Excitation-induced surfaces is an important research area at the borderline of materials processing
structural instability on and basic surface science. Prof. Tanimura and Prof. Kanasaki have become the
semiconductor surfaces leading experimentalists in this difficult field. Whereas much of the research in

this area suffers from ill defined surfaces and rather speculative interpretation
of mechanisms, their work stands out by the careful characterization of

surfaces with scanning tunneling microscopy and by the systematic way they

conduct experiments and pinpoint effects.



Research program I1
Ultrafast relaxation
dynamics of elementary
excitations in solids and

surfaces

a: excellent

This is a relatively new research program that Prof. Tanimura has set up. It is
at the forefront of both ultrafast spectroscopy and surface science. There are
several strong activities going on in Germany and the United States, in
particular employing the technique of two-photon photoemission (2PPE). The
Tanimura group has managed to catch up very quickly with the state-of-the art
in time-resolved 2PPE of surfaces. They have conducted pioneering experiments
concerning the dynamics of charge-transfer between bulk and surface states of

silicon surfaces.

*Performance may be graded as a: excellent, b good, c¢: fair, or d: poor.

Prof. Dr. Ulrich Hofer

University of Marburg, Germany




Evaluation of the research programs of the Department of Regulatory Bioorganic Chemistry, the Institute of Scientific and Industrial

Research (Sanken), Osaka University

Evaluation item

Grade*

Comments

Overall

Research program II1

Atexcellent

Atexcellent

Within a short period of time (about one and half year since April 2005), Prof.
Nakatani group has already published five excellent papers and two review
articles. He also have done an excellent job to secure enough amount of research
money for better research programs. Overall, I think that Prof. Nakatani group

has made a wonderful start toward one of the top-class research group.

Prof.
naphthyridin-azaquinolone ligand that selectively binds to CAG repeats. This

Nakatani group designed and synthesized a novel

ligand may be used as a diagnostic tool for the disease related to the

trinucleotide repeat such as Huntington disease.

Prof. Nakatani group also developed a novel molecular ligand, naphthyridine
carbamate (NC) dimmer that binds to CGG/CGG triad. This NC ligand may be

a useful molecule for studying the repeat expansion mechanism.

Prof. Nakatani group has synthesized DANP molecule, which can be used as
an allele specific C-bulge probe by monitoring the fluorescence change of DANP.
It shows one good way for the development of rapid and simple methods of

mutation detection.

*Performance may be graded as a: excellent, b: good, c: fair, or d: poor.

Byeang Hyean Kim



Evaluation of the research programs of the Department of Organic Fine Chemicals, the Institute of Scientific and Industrial Research (Sanken), Osaka University.

Reviewer: Indraneel Ghosh, Department of Chemistry, University of Arizona
Date: September 26t, 2006

Evaluation item Grade* Comments

Overall Good The current scientific program overseen by Professor Kato is in its third year and has made remarkable
Small Molecule Approaches strides. Professor Kato & Associate Professor Ohkanda are primarily involved in the design and synthesis of
for Targeting Proteins with small-molecules to recognize protein surfaces and disrupt protein-protein interactions. Targeting

High Specificity and Affinity protein-protein interfaces with small molecules is a challenging endeavor and has been the subject of

numerous recent reviews. This is clearly an emerging and important area in the pharmaceutical arena as

almost all current small-molecule pharmaceuticals target well-organized crevices at enzyme active sites.

Professor Kato and coworkers have synthesized several diterpene compounds derived from natural products
with potent anti-cancer activity and perhaps more importantly possess novel mechanisms of action against the
emerging class of 14-3-3 proteins intimately coupled to many aspects of signal transduction. Multiple high
quality articles are in preparation that describes a) the biological activity of the natural products; b) elegant
mechanistic details of natural product cyclization; c) identification of novel gene clusters and novel enzymes

that can be transferred to easily grown E. coli culture systems; and d) powerful semi-synthetic approaches

towards creating analogues of Fusicoccin and the biophysical evaluation of their very interesting 14-3-3




Research program |
Natural Product and Natural
Product Analogue based
Modulators of Protein

Function

Excellent

binding properties. Along with these 14-3-3 targeted studies another major thrust is the structure guided
synthesis of novel small molecule agonist and antagonists involved in bacterial quorum sensing that will

provide new reagents/tools as well as possibly new pharmaceutical leads.

In a second major research thrust Professor Kato with Associate Professor Ohkanda have also made
considerable inroads into developing elegant approaches for targeting protein surfaces utilizing a bivalent
approach, where both an active site (peptide or small molecule binding site) and an adjacent surface site on a
protein can be simultaneously targeted. Projects in this area include a) targeting GGTase-| implicated in Ras
mediated cancer progression; b) metal-small-molecule complex mediated enzyme inhibition by targeting
protein surfaces; and c) novel approaches to inhibiting 14-3-3 through peptide/small-molecule chemical
cross-linking strategies. The first two areas have progressed to the point where publications will appear very
shortly whereas the third area complements efforts in the 14-3-3 arena.

The overall progress is viewed as being good/excellent.

[. Fusicoccin derivatives

1. Creation of fusicoccin derivatives with anti-cancer activity.

Many new fusicoccin derivatives have been synthesized that allow for careful elucidation of structure activity
relationships as well as provide new molecular entities for testing their potent anti-cancer activities. In the
absence of these synthetic efforts such complex natural product analogues would otherwise be unavailable to

the biological/pharmaceutical researchers. Several publications are in progress.

2. Reverse chemogenomics with fusicoccin derivatives targeting 14-3-3 functions.
Semi-synthetic approaches towards creating analogues of Fusicoccin and the biophysical evaluation of their




Research program Il
A Modular Assembly
Approach Towards Protein

Surface Recognition

Excellent

very interesting 14-3-3 binding properties utilizing ITC provides a lead into reverse chemogenetic approaches.
These approaches will provide inroads into to the biological mechanism of 14-3-3 action and provide a level of

temporal and spatial control only achieved by small molecules. Publications in this area are forthcoming.

3. Efficient production of fusicoccin derivatives by the combination of synthetic and biosynthetic
methodologies.

Elegant mechanistic details have been elucidated that will lead to an immediate high quality publication.
Moreover, a synthetic understanding of the steps involved in biosynthesis will allow for the synthesis of new
and potent analogues by a combination of synthetic and biosynthesis, especially as the novel gene-cluster for

this family of natural products has now been elucidated.

[I. Agonist and antagonist of bacterial quorum sensing

Previous agonists and antagonists of quorum sensing have typically been unstable with associated activities
that are difficult to interpret. The novel chemically stable antagonists and agonists synthesized in the Kato lab
will serve as valuable tools for dissecting the mechanism of quorum sensing as well as provide new leads in
creating new inhibitors for biofilm associated microbial infections. The synthesis and biological activity of these
compounds will be published shortly.

|. Hybrid GGTase-| Inhibitors Targeting Both Interior and Exterior Protein Surfaces.

Geranylgeranyl transferase-1 (GGTase-|) catalyzes the geranylgeranylation of cysteine residues near the
C-termini of multiple proteins that are intimately involved in signal transduction cascades. Inhibitors of GGTase
have shown promise in the treatment of cancer, smooth muscle hyperplasia as well as parasitic infections,

such as malaria. The bivalent or hybrid approach allows for targeting two sites on a protein thus increasing




both specificity and affinity. This is an elegant approach for creating high affinity inhibitors and

The considerable progress in this research area will lead to a high quality publication in the 1-3 month period.

[I. Combinatorial Library of Metal Complexes and Lead Discovery for Protein Surface Binding.

This is a general approach fro targeting protein surfaces. The initial results are very positive with the creation
of both competitive and non-competitive inhibitor classes.  The exciting ongoing results will be published in
the 3-5 month time frame. The possibility of creating dynamic combinatorial libraries in this area promises to

be of much future interest.

[1l. Molecular Glue-driven Module Assembly Induced by Protein Surface and lts Inhibition Ability Against 14-3-3

Proteins.

This project entails a combination of the major research thrusts and nicely complements the expertise of Prof,
Kato and Prof. Ohkanda. In this area several chemical cross-linking approaches will be utilized to make
template driven low nanomolar inhibitors against the 14-3-3 proteins. The approach involves the covalent
capture of an appropriately functionalized fusicoccin derivative by a thiol containing peptide only in the
presence of the 14-3-3 protein. This project is in its initial stages and results and publications are expected in

the 6-12 month timeframe.

*Performance may be graded as a: excellent, b: good, ¢: fair, or d: poor




Evaluation of the research programs of the Department of Organic Molecular Materials, the Institute of Scientific and Industrial Research (Sanken), Osaka

University
Evaluation item Grade* Comments
Overall A Prof. Yoshio Aso has been doing superb and state-of-the-art research in the area of organic
molecular materials. He is among the very few who are capable of handling such difficult
systems. The chemistry is extremely challenging and beautiful! There is little doubt that the
results obtained in the group will have an impact on future research. The group of Aso is
likely to develop into a major contributor to materials science in the next few years.
Research program (1) | A Prof. Aso has been at the forefront of research on molecular electronic materials. He has
Molecular Electronics prepared ingenious and difficult systems based on substituted thiophenes. The properties of
Materials these new materials are intriguing and likely to lead to new applications.
Research program 2) | A Prof. Aso and his group have also made very strong contributions to the field of molecular
Molecular Wires wires.  With their synthetic expertise, they have prepared what few would have
undertaken, single nanometer sized molecules. The results speak for themselves.
Research program 3) | A This is a new and intriguing aspect of Prof. Aso’s research that I believe will lead to-
Molecular Machines important materials. The use of azobenzene units as complementary complexing units in
cyclodextrins is again very clever. The results obtained so far look very promising.

*Performance may be graded as a: excellent, b: good, c: fair, or d: poor. )
Yves Rubin October 23, 2006
Signatug  Professor of Chemistry  Date




Evaluation of the research programs of the Department Molecular Excitation Chemistry, the Institute of Scientific and Industrial

Research (Sanken), Osaka University Evaluator: Prof. Prashant V. Kamat, Univ. of Notre Dame, USA
Evaluation item Grade* Comments
Overall A. Excellent Prof. Majima has embarked on research projects that are of current interest.

He has put together a research team consisting of Associate Professor, research
associates and visiting scientists. They have published papers in leading
international journals and presentations have been made at many national and
international meetings. Many of the major findings have attracted the
attention of popular press. These efforts clearly show the hard work,
enthusiasm and success of Prof. Majima and his research team.

There are 4 major thrust areas. 1. Multi beam chemistry, 2. TiO, photocatalytic
reactions and 3. Photochemistry of DNA and 4. Photochemical regulation of
enzymes and functionalized DNA and proteins. Using this multiprong
approach Prof Majima has successfully advanced science in this
multidisciplinary area. The quality of published work reflect the innovative
nature and the success of this research team. By maintaining the same pace
and enthusiasm, they should be able to investigate research problems with
greater depth. I strongly recommend continued funding of these research
projects.

Research program I A. Excellent By employing pulse radiolysis and laser flash photolysis the research team has
investigated the reactivity of excited states and free radicals of many organic
compounds. Of particular interest are the detection and characterization of

higher excited states using pump-probe techniques




Research program II A. Excellent By using transient absorption spectroscopy they have established the one
electron oxidation of aromatic compounds during TiO, photocatalysis. Many of
the contributions (e.g., photocatalytic reaction mechanisms of N, S, doped TiO,
particles and TiO, nanotubes) emerging from this projects are noteworthy.

Research program III A. Excellent This program addressed some of the basic issues related to the DNA damage.
Investigation of photosensitizer functionalized DNA has led to the discovery of
hole mediated charge transfer as the primary event. Many interesting

research papers have been successfully published in leading international

journals.

Research program IV A. Excellent Using photoreactive molecules the research team was successful in controlling
the enzyme activity, DNA and proteins were also employed in device
fabrication. The authors have made a significant contribution by publishing
many interesting papers. Continued research activity in this program is likely

to lead many new finding in the area of biophysical chemistry..

*Performance may be graded as a: excellent, b good, c: fair, or d: poor. (signature)

Lokt U fssat®




Evaluation of the research programs of the Department Molecular Excitation Chemistry, the Institute of Scientific and Industrial

Research (Sanken), Osaka University Evaluator: Prof. Miguel A. Miranda, Universidad Politecnica de Valencia, Spain
Evaluation item Grade* Comments
Overall A. Excellent Professor Tetsuro Majima has managed to create an outstanding research

group. Obviously, he has been very successful in selecting the appropriate
members and has guided them towards very original and highly competitive
fields (multi-beam chemistry, photocatalysis, DNA photochemistry, and
photochemical regulation of enzymes and functionalized DNA or proteins.
Overall, the achievements are impressive, both qualitatively and quantitatively.
Besides, the progression demonstrated by the group since 2000 (and very
especially since 2003) is quite clear, even if the starting point was at a very high
level. Two main indicators should be highlighted: 1) the number of publications
in the highest impact international journals (J. Am. Chem. Soc., Angew. Chem.
Int. Ed., Proc. Nat. Acad. Sci. USA, etc) and 2) the frequent invitations received
by Prof. Majima (and occasionally some senior members of the group) to give
plenary lectures at International Conferences. Additional indicators for
excellence are the presence of many famous visiting professors and good
postdocs in the Osaka laboratories, as well as the selection of Prof. Majima’s
articles as VIP or highlighted contributions by the journals.

Research program I A. Excellent By using the two-color two-laser flash photolysis techniques, the group has been

able to generate a variety of excited radicals and higher excited states. These

species are in the origin of novel chemical reactions, which are being




Research program I1

Research program IIT

Research program IV

A. Excellent

A. Excellent

A. Excellent

investigated with remarkable success. The interesting reactivity of xanthone
ketyl radicals in the excited state (J. Am. Chem. Soc. 2005, 127, 3702-3703) is a

nice and recent example of what the group is achieving in this field.

The group has applied laser flash photolysis and pulse radiolysis to investigate
one-electron redox processes involved in the TiO:2 photocatalytic reactions of
aromatic compounds. The use of TiO2 nanoparticles modified by organic and
inorganic species is particularly clever. Single molecule fluorescence imaging is
being applied to the remote in this field are the studies on anisotropic
interfacial electron transfer across a semiconductor-solution interface (Angew:
Chem. Int. Ed 2005, 44, 3591-3594) the of
4-methylthiotoluene in B-cyclodextrin attached on TiOz surface (Chem. Eur. J.
2006, selected by the journal as VIP paper).

and on oxidation

Professor Majima is one of the recognized World leaders in this field. By
applying transient absorption spectroscopy to probe-modified DNA, he has been
able to achieve direct observation of hole transfer in DNA. Here, formation and
decay of the radical cation of the probe moieties has been used for monitoring
purposes. One of the highly visible contributions of the group in this research
area is the article published in Proc. Nat. Acad. Sci. USA (2004, 14002-14006)
on the direct observation of hole transfer through double helical DNA over 100
angstroms. Another remarkable publication is the high yield generation of
long-lived charge-separated state in diphenylacethylene-modified DNA (Angew.
Chem. Int. Ed. 2006, 45, 120-122).

The group has been able to achieve photochemical regulation of enzymatic




acitivity. Peptide bond cleavage has been investigated by introducing
photoremovable, photoisomerizable and photodegradable molecules in specific
positions of the enzymes. The programmable assembly and arrangement of
functionalized DNA and proteins has also been investigated towards
applications such as nano-scale fabrication and device construction. Interesting
contributions showing the potential of this research area are, for example, the
design and synthesis of photochemically controllable caspase-3 (Angew. Chem.
Int. Ed 2004, 43, 5643-5645), the photochemical regulation of the activity of an
endonuclease BamHI (Chem. Comm. 2004, 1240-1242) or the production of
DNA tube structures controlled by a four-way branched DNA connector (Angew:
Chem. Int. Ed. 2005, 44, 3591-3594).

*Performance may be graded as a: excellent, b: good, c¢: fair, or d: poor.

(—’——%

Miguel A. Miranda (signature)




Evaluation of the research programs of the Department Molecular Excitation Chemistry, the Institute of Scientific and Industrial

Research (Sanken), Osaka University Evaluator: Prof. Minjoon Yoon, Chungnum National University, Korea
Evaluation item Grade* Comments
Overall A (excellent)

All the research programs have resulted in the development of many novel and interdisciplnary
methods to study new photophysical and photochemical properties of new organic/inorganic
molecules and artificial biomolecules such as modified DNA and proteins, and have led to a
substantial number of publications in many top journals. The group leader, Prof. Tesuro Majima
is a world leading figure in the respective fields. The management of the research programs has
been very well worked out through strong interactions with visiting scientists in the various
interdisciplinary fields as well as the young members participating, producing many Ph.D.s and
M.S.s who are supposed to learn in the beginning of their scientific careers in the new fields
pursued in the department of molecular excitation chemistry. 1 would like to congratulate the
participants of the project, and is sure that in the near future further important findings will
deepen the understanding in the areas covered by the project. I hope that the more collaborations

at the interface of different fields will be continued and in the future new projects will be further

supported by the Japanese sponsoring agencies.




Research program I A (excellent)
Interesting new method such as the two-color two-laser flash photolysis combining with pico- or

femto-second pulse laser enabled new findings in energy transfer, electron transfer and
bond-dissociation in the higher triplet excited states. These intriguing new methods and
phenomena will contribute to open new directions of research on various organic photochemical
functions, it is now needed to further investigate more detailed manipulation methods of organic

nanomaterials as well as nano gold particles.

Research program II A (excellent)
Investiigating photocataytic reaction of TiO, modified by organic and inorganic species by
single-molecule fluorescent imaging technique and the laser flash photolysis is quite innovative
and original approach, and the findings of the effects of the adsorption and electronic interaction
between organic compounds and the TiO, surface on the efficiency of the one-electron oxidation
seems to provide breakthrough in clarifying the mechanism of the photocatalytic reaction of the

modified TiO,.




Research program II1

A (excellent)

The synthesis of DNA site-specifically modified with probe molecules is excellent
strategy for the hole or electron transfer by using the laser flash photolysis and
pulse radiolysis, and the direct observation of the hole transfer process in DNA
deserves to be attracting many world-wide research groups in DNA
photochemistry. These methods and findings seem to provide material

scientists with the basic information to construct the photoelectronic devices

Research program IV

A (excellent)

Studies on the photochemical regulation of enzymes and functionalized DNA and
proteins are seminal and open up the further understanding in the field of
photobiology. Besides this a very important arsenal of methodologies has been
applied for the application toward nano-scale fabrication of biomolecules useful
for photoelectronic devices, and promises further important achievements in the
near future if the use of these methodologies is well focused. It might also be
very interesting to apply the extremely powerful methods to well chosen

biological important topics.

*Performance may be graded as a: excellent, b: good, c: fair, or d: poor. (signature) % %377




Evaluation of the research programs of the Department of Synthetic Organic Chemistry,

the Institute of Scientific and Industrial Research (Sanken), Osaka University
(Research program (25317 73l AN 2 2 >80, T F=e P72 o580 EHR E L, #)

BIEMRE £ T)

Evaluation item

Grade®

Comments

Overall

Research program
I

Chiral SPRIX ligand
and related chiral
spiro compounds
including ionic

liquid

Research program
11
Dual

catalysts

activation

Research program
I

New methods for the
immobilization of

asymmetric catalysts

excelllent

excellent

excellent

excellent

The group has focused on several key issues in
asymmetric catalysis for couple of years. With good
facilities and budgets as well as good organization,
several achievements in following three programs
and chiral helical polymers with great impact have
been made

Design and synthesis of chiral 7 ligands with new
structural features are always the most important
theme in asymmetric catalysis. The spiro ligands
designed by this group have a unique structure.
Excellent asymmetric induction has been revealed in
a tandem cyclization reaction of dialkenylalcohols.
The ability of structural adjustment of these ligands is
also showed in a synthesis of chiral ionic liquid based
upon the spiro framework.

Dual activation is a new concept in asymmetric
catalysis. Its power has been showed by a lot of
examples. This group has made great contributions in
develop of the concept. Several ligands with
bifunctional have been developed by this group,
using which as ligand or catalyst, some reactions,
including oxidative coupling reaction of 2-naphthol
and aza-Morita-Baylis-Hillman reaction, proceeded
in high enantioselectivities.
Tmmobilizaion or self-assembly of inorganic and
organic substance to a highly active, recyclable
catalyst system is a new trends in asymmetric
catalysis. This group is one of pioneers in develop of
this strategy. Several catalyst systems, such as metal

bridged polymer, micelle derived nano-particle,




MPC, dendritic molecules, using this strategy have

been made and used in asymmetric reactions.

*Performance may be graded as a® excellent, b: good, c¢: fair, or d* poor.

N Loy MHou

Xue Long Hou, Ph.D.

Professor & Vice Director of State Key lLaboratory
of Organometallic Chemistry

Shanghai Institute of Organic Chemistry
Chinese Academy of Sciences

354 Fenglin Road

Shanghai 200032

China

E-mail: xlhou@mail.sioc.ac.cn

Phone: +86 21 54925144

Fax: +86 21 54925100




Evaluation of the research programs of the Department of Synthetic Organic Chemistry, the Institute of Scientific and Industrial

Research (Sanken), Osaka University

Evaluation item Grade* | Comments

Overall a Prof Hiroaki Sasai has achieved a great deal since he joined the Institute of Scientific and Industrial
Research (Sanken), of Osaka University. His research topics cover a broad range and they are in
areas of high actuality in organic synthesis.

Research program I | a | The development of a highly asymmetric Morita-Baylis-Hillman reaction is impressive. Prof Sasai
Development of uses his expertise in dual activation of two reaction partners and extends this to a successful novel
multifunctional asymmetric organocatalytic reaction where the catalyst is derived from a readily available precursor
asymmetric catalyst (binol)

Research program I1 a Unlike oxazolines; oxazoles and isoxazolines have not been developed previously into efficient chiral

Development of chiral ligands. H. Sasai breaks new ground here using two heterocycles joined by a stereogenic center. These

spiro bis(isoxazoline) SPRIX ligands, in combination with Pd, have been successfully applied to tandem cyclizations and

ligands (SPRIX) aminocarbonylations. The only drawback at this time is the lack of an efficient asymmetric synthetic
route to the enantiopure ligands. No doubt that this will follow.

Research program 111 a This referee is no expert in catalyst immobilization but the routes taken and probed by the Sasai

Development of new
immobilization method

for asymmetric catalysts

group appear sound and they are successful. It is particularly nice to see that catalysts in this
approach are anchored to the surface of the immobilization agent and are not partly hidden in the
interior. This immobilization of homogeneous, efficient, chiral catalysts is of fundamental importance

in the development of sustainable processes.

*Performance may be graded as a: excellent, b: good, c: fair, or d: poor.

The above evaluation is based on following Prof Sasai’s work over the past 5 years and on the impressions gained on my visit to
SANKEN on November 13, 2006.

Kyoto, Nov. 13, 2006

S o zc:‘,z;/

E. Peter Kiindig

Professor of Organic Chemistry, University of Geneva




Evaluation of the research programs of the Department of Synthetic Organic Chemistry, the Institute of Scientific and Industrial

Research (Sanken), Osaka University

Evaluation item Grade* . | Comments
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Research program I

Development of a
multifunctional
asymmetric catalyst

Research program 11

Development of chiral

o . a
spiro bis(isoxazoline)
ligands (SPRIX)
‘Research program 111 | |
Development of new o

immobilization method

for asymmetric catalysts
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Montreal, October 12, 2006

Professor Tomoji Kawai

Director

Institute of Scientific and Industrial Research
Osaka University

8-1 Mihogaoka

ibaraki, Osaka

567-0047 JAPAN

Please find enclosed the evaluation of professor Mizoguchi’s research laboratories.

Should you require any further information, please do not hesitate to contact me at

J afchﬁeline Bourdeau
Professor
I.ICEF Research Centre

pi.
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EVALUATION OF PROFESSOR MIZOGUCHI’S RESEARCH LABORATORIES

This document presents an overall evaluation of the achievements of Professor Mizoguchi’s research
laboratories at the Sanken Institute, Osaka University, for the last five years: Department of Knowledge
Systems and Department of Nano-Bio Intelligent Systems Science.

I understand that Professor Mizoguchi has been leading two labs with a team composed of one associate
professor, two research associates, support staff, as well as graduate and undergraduate students. The
Knowledge Systems Lab research program covers topics from basic ontological science to applications of
ontological engineering in various fields. The Nano-Bio Intelligent Systems Lab focuses on
methodologies and tools to support content management and promote creative design in this field.

My evaluation is mainly based on data such as publications, realizations, received grants and awards as
well as reputation and recognition. The highlights of this evaluation are the following;:

‘1- Well-balanced research programs. The research programs show an excellent balance between basic and
applied research, between science and engineering, between pure academic activities and collaborations
with industry, and among various application fields.

2- Leading edge research. In this highly competitive arena, Professor Mizoguchi’s team positions itself at
the forefront of knowledge science and engineering and often paves the way for further developments at
the international level. Topics and projects are audacious yet they always include a well-calculated level
of risk. Professor Mizoguchi’s book on ontology building consists of pioneering work in the field, as is
also his tutorial inthe New Generation Computing Journal.”

3- Highly productive. The list of publications from both laboratories is impressive in quality and quantity,
both in English and Japanese (although I cannot appreciate the Japanese contents). For example, a single
paper published in 2001 in the International Journal of the AIED Society has been cited 118 times as of
today (source: Google Scholar, Oct. 9, 2006).

4- Intensive involvement in scientific activities. Professor Mizoguchi is very active as chair of learned
societies (e.g. AIED, Japanese Al Society), member of editorial boards (e.g. AIED Journal, Japanese Al
Society, Web semantics, Applied Ontology) and program comimittee member of several international
conferences (e.g. ICCE, AIED, Semantic Web, IEE-Wireless). As far as I know, his contribution is
particularly appreciated by members of the scientific community.

5- Well-considered work. The realizations of both labs make them attractive to both the academic and the
industrial worlds, as shown by the success story of the Functional Design project. Professor Mizoguchi is
highly respected by the international scientific community and is a sought guest speaker. The teams he
leads receive a considerable quantity of grants, indicating funding agencies and private companies’
confidence in his work.

As a conclusion, my overall evaluation of Professor Mizoguchi’s work is quite positive and I recommend
that the support for both labs and their research activities be maintained.



Evaluation of the research programs of the Department Intelligent-Media, the Institute

of Scientific and Industrial Research (Sanken), Osaka University

Evaluation item Grade* Comments

Overall A I carried out this evaluation based on
publications, annual reports, and a visit to
the laboratory.

Their research topics include mnot only
fundamental research into computer vision and
image media but also cover the very important
aspect of their application to fields such as
security and safety, medical engineering and
digital entertainment. Their research is
highly evaluated worldwide.

The professbr is a pioneer of real-time
omni-directional sensing with catadioptrics.
The quality of the sensors he has developed are
very high, and most practical for use. The
laboratory started in 2003:

The publications it has generated have been
published in the highest level of academic
journals such as PAMT and TJCV. As well, the
budget has been maintained at a high level.
The research activity there is of the highest
quality. In particular, I highly evaluate

Research program T A The wide angular field of view HMD technology
Digital Entertaiment was evaluated as a VRST Honorable Mention
Award. An invited lecture was presented at the
international conference SIGGRAPH2004. A
project, “Dive into the Movie” , has
technology with which an audience can become a
hero in the movie. Tt brings with it the
possibility that it can produce a new stream of
movie technology. If so, it will have a large

impact on society.




Research program II

Medical Enginering

Research program III

Visual Surveillance

T have the feeling that practical use will not
be far away because an omni—directional
endoscope overcomes the important problem of a
limited field of view; and the safety and
practical use aspects have already been
validated in animal experiments.

Creating a safe society is an important global
issue. Gait recognition is one way to add a
personal identification function to wide—area
monitoring  systems. Moreover, wearable
surveillance is a plan for new surveillance

technology that goes beyond stationary

surveillance of the environment. It represents

an important new Japanese technology.

#Performance may be graded as a: excellent, b: good, c¢: fair, or d: poor.

o=l

HongBin Zha

Professor of Center for Information Science

Vine Dean of School of Electronics Engineering

and Computer Science, Peking University



Evaluation of the research programs of the Department of Architecture for Intelligence, the Institute of Scientific and Industrial

Research (Sanken), Osaka University

Evaluation item

Grade*

Comments

Overall

Research program |

Inductive Logic Programming
and Datamining

Research program 11

Constructive Adaptive User
Interface and Intelligent
Tutoring Systems

a

From 2003 to 2005, the department had been quite active in applications of
Artificial Intelligence and Machine Learning. It conducted a lot practical
researches. It appears to be in the phase of relating these results with more
fundamental and theoretical research in Artificial Intelligence. This new
phase is more demanding in terms of the depth of experiments, the need for
apparatus, graduate students and support staffs. Its research environment
has been quite good because of the funding it had received. The reviewer
hopes that similar types of fund will continue in the future.

The work on inductive logic programming and its applications are of
international standard, notably the proposed learning mechanism from data
with multiple parts. In this research, the department has published full
papers in some major conferences, such as ICML (International Conference on
Machine Learning), and journals.

The department had published many papers, in both international conferences
and journals, on Adaptive User Interfaces applied to Intelligent Tutoring
Systems by using technologies in Machine Learning during the three years
period. I was informed that they are now combining this line of research with

a sensor network containing electroencephalograph to obtain brain waves. This

will be an interesting development.




Research program II1

Sensor Network Analysis

The department has pursued this line of research more recently and T am glad
to see that they have already constructed a sensor network including infrared
sensors, web cameras, electroencephalograph and other types of sensors.
Although it has not reported any good results yet, the reviewer expects that it

will publish some interesting results in next few years.

*Performance may be graded as a: excellent, b: good, ¢: fair, or d: poor.

Kai Ming Ting




Evaluation of the research programs of the Department of Advanced Reasoning,

the Institute of Scientific and Industrial Research (Sanken), Osaka University

External Evaluator
Professor Saso Dzeroski
Scientific Councillor & Deputy Head of Department
Jozef Stefan Institute,

Department of Knowledge Technologies, Slovenia



*Performance may be graded as a: excellent, b: good, c: fair, or d: poor.

Evaluation item Grade* Comments
Overall Grade: A Comments: Very high quality work on several interesting topics
of practical importance.
‘Research program I~ | Grade:A | This laboratory proposed graph mining techniques named AGM (complete search of
frequent general subgraphs from a given graph data set), AcGM (complete search of
Knowledge discovery frequent connected subgraphs from a given graph data set) and B-AGM (a generalized
from graph structured approach of AGM to complete search of frequent general subgraphs/connected
data subgraphs/unordered trees and paths from a given graph data set). We also proposed a

graph based classification techniques named DT-GBI (graph structured feature based
decision tree) and DT-CIGBI (graph structured feature based decision tree using beam
search without vertex chunking).

Comments: Given the increase of data in the form of graph structures, the topic of
graph mining is rightfully attracting a lot of research effort. The group has produced

several important algorithms in this area.




Research program 1l Grade: A This laboratory proposed some approaches to discover scientific law equation formulae
under experimental environments and given scientific quantitative measurement data
Discovery of law sets. SDS is an approach to discover a feasible candidate law equation representing the
equations from data first principles under experimental environments based on scale-type constraints of
variables. SDS+SSF is to discover a feasible candidate set of simultaneous law
equations under experimental environments based on the scale-type constraints and
minimum over-constrained subsets of the equations. They have been further extended
to discover law equations under given observed data sets respectively. Finally, they
proposed SCALETRACK consisting of methods to identify state variable numbers
required to represent the objective system of the observed time series data, to reason the
scale-types of state variables based on the scale-types of observed variables, to search
candidate simultaneous time differential equations governing the state variables and to
evaluate the accuracy of the searched candidate equations have been established. Their
abilities have been confirmed to discover law equations representing various types of
complex systems including chaotic systems.

Comments: The topic of equation discovery is of high importance and has the potential
for many practical applications. This is one of the few goups performing research in the

area. The produced work is of high quality and visibility
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Research program 111

Derivation of association
rules for data with

numerical attributes

Grade: A

Basket Analysis is to derive frequently co-occurred symbolic features and the relations
among them, i.e., association rules. However, its applicability is limited to some narrow
field since most of practical data are mixtures of symbolic and numerical features. In this
regard, the extension of Basket Analysis to make it applicable to the data containing
numerical features is expected to highly extend the application area of data mining. Along
this line, this laboratory has proposed QFIMiner for quantitative frequent itemset mining. It
does not use any pre-discretization in advance, and search dense clusters and their
associations simultaneously in attribute subspaces. The performance achieved the world top
level in terms of both accuracy and efficiency where its efficiency is higher in an order of
magnitude than the other programs developed up to date. Moreover, the classification
approach based on the quantitative frequent itemset mining has been implemented as a tool
program named L.SC-CAEP. The significant performance of this tool in both accuracy and
interpretability has been confirmed through many realistic data in comparison with
conventional classification approaches.

Comments: The topic of mining frequent itemsets has been the most popular research
topic in the data mining community over the last decade. However, very little work has
been done on exploiting this paradigm in the context of continuous data: the work of

this group is a noteworthy example.
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Research program [V

Information retrieval
under various data

format

Grade: B

Massive data having various formats such as text, movie, sound, coded data and data
specific to each application are being accumulated in computers and their networks.
However, information retrieval systems such as search engines remain within the keyword
based text search approach. Though some new retrieval methods specific to each data
format such as movies and sounds have been proposed, these new retrieval methods can
hardly handle many data formats newly born year by year. This laboratory has started
developing a new generic retrieval approach that is independent of data format. The
principle is based on the use of the fast Fourier transform having a mathematical nature of
transformation invariance which enables the robust retrieval against the various similar
byte sequences to be retrieved. The retrieval algorithm based on this principle has been
applied to the keyword based retrieval on text data files and the binary data based retrieval
on binary data files of a word processor. It has been further extended to enable binary data
having two dimensional structures such as picture image data. A collaborative research has
been conducted with an industrial company to remove spam mails from a massive set of
e-mail data by retrieving only spam mails which have a large variety of unformatted
documents based on the aforementioned techniques.

Comments; An interesting and important work. Its potential, however, still has to be

fully developed.
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Evaluation of the research programs of the Department of Structural Molecular Biology/Nanobiology (Tanizawa Lab), the Institute

of Scientific and Industrial Research (Sanken), Osaka University

By Dr. Moon-Hee Sung (Professor, College of Natural Sciences, Department of Bio & Nanochemistry, KOOKMIN UNIVERSITY,

Korea; Project Manager ‘Innovation Cluster for Biomaterial Technologies’, Date: September 20, 2006

Evaluation item Grade* Comments
Overall In the department of structural molecular biology, very unique and cutting edge

a researches have been performed, and this laboratory is certainly one of the
leading groups in the protein and nano-biology research area.

Research Budget/Facilities a Appropriate funding and excellent facilities for the research performance.
Research program [ Structural and Functional Study of Enzymes and Cofactors:

a The structural and functional studies of enzymes and their cofactors are
considered academically important and excellent. Especially the study of
cysteine-tryptophylquinone (CTQ) is very innovative. Moreover, the study of

| mano-biodevices is a very competitive research.
Research program I1 Nano-Particle Study for Delivery of Genes:

a The gene delivery system using bio-nanoparticles may be a promising method

for the development of therapeutic drugs. Targeting to hepatocytes and
... |ephitheliumis considered very important for drug delivery.
Research program I11 a Signal Transduction Study of Molecules Interacting with Protein Kinase C:

Other comments

Functional analysis of novel intracellular signaling molecules interacting with
_protein Kinase is also an excellent basic research.

Because the laboratory spaces are separated, the centering of the lab spaces may
be needed for the efficient research activities in future.

*Performance may be graded as a: excellent, b: good, c: fair, or d: poor.
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Evaluation of the research programs of the Department of Single-Molecule Biophysics, the Institute of Scientific and Industrial

Regearch (Sanken), Osaka University

Evaluation item Grade* Comments ‘
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Prot. Shimon Schuldiner
Mathiida Marks Kennedy
Professor of Biochemistry

Alexander Silberman Institute
of Life Sciences

Dept. of Biologlcal Chemistry

o'5wi7'a n3pn NPIDIAIINIIRD ¢
The Hebrew University of Jerusalem jﬂ

September 23, 2006
To WHOM IT MAY CONCERN

It is a real pleasure and honor for me to write the evaluation of the work of
Prof AkihitoYamaguchi in the past five years. | have been following part of his
work in detail and | am very impressed by Prof. Yamaguchi’'s achievements.
In addition, | have recently visited his lab and met several of his associates
and students and learnt about the pioneering work that the group is doing.

In the past five years Yamaguchi’'s lab has published 29 original papers,
several of them in high visibility journals. In addition 13 reviews and 2
chapters in books and one patent were published. The work of the lab was
presented in an impressive number of conferences at the national and
international level.

In summary, Prof. Yamaguchi's contributions are very high standard, the lab
is very productive and it has high visibility worldwide.

| am attaching a detailed evaluation of his work.

| will be glad to provide more details, if necessary.

Sincerely

S. Schuldiner, Ph.D.
Professor

X190 . TIMIR hTp
oY nya:

91904 Do WM
02-6585992 .5v
02-5634625 .0pD

Edmond J. Safra Campus
Givat Ram

Jerusalem 91904 Israel

Tel. 972-2-6585992

Fax. 972-2-5634625
Shimon.Schuldiner@huiji.ac.il
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Evaluation of the research programs of the Department of cell membrane biology, the Institute of Scientific and Industrial Research (Sanken), Osaka
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University
Evaluation item Grade* Comments
Overall A Prof Akihito Yamaguchi is well known for his excellent work on the proteins involved in drug transport

(transporters) and the regulation of their expression and activity. In the past five years he has reported
several groundbreaking findings, namely the two high-resolution structures of AcrB, the major multi drug
transporter (MDT) of E. coli. In addition to these unique findings, Prof. Yamaguchi has made also important
contributions to understanding the regulation of several drug transporters and has started an ambitious
project to identify the function of orphan mammalian homologues of the bacterial drug transporters.

Living organisms are constantly exposed to a host of harmful chemicals from the environment. Because of
the diversity of these xenobiotics, cellular survival mechanisms must deal with an immense variety of
molecules. Multidrug transporters (MDTs) supply one such strategy. These ubiquitous membrane proteins
recognize a wide array of compounds and actively remove them from the cell in an energy-dependent
manner. As a consequence, the concentration of the offending compound is lowered within the cell, so the
compound loses its effectiveness against its cellular target and the cell becomes resistant to it. Such a
survival strategy for the individual organism poses serious problems for the treatment of infectious disease
or cancer. Resistance to antibiotics is an epidemic that is here to stay. For every new antibiotic that enters
the market, there will be a resistance mechanism somewhere in the world that will rapidly spread to make
this antibiotic practically useless unless proper care is taken.

The purpose of Prof. Yamaguchi's laboratory is to elucidate the molecular structures, mechanisms and
regulations of MDTs and to possibly identify other unknown physiological roles of these transporters in cell
functions. As explained above, this is without doubt a central topic in basic biology with important clinical

relevance as well.
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Research program | A AcrB is a major MDT from Escherichia coli that has many close relatives in other pathogenic bacteria and

Crystallographic and that confers drug tolerance to these bacteria. AcrB functions in a complex with two accessory proteins —
protein engineering TolC and AcrA — to export a wide variety of substrates. AcrB determines the substrate specificity of the
analysis of multidrug complex, and is also the site where energy is used. The structure reported by Murakami, Yamaguchi and
exporters. colleagues last month in Nature is consistent with the first one they published in that it has three-fold

symmetry with three large subdomains. The functional unit is composed of three identical AcrB units
(protomers), each with a transmembrane domain, a so-called porter domain and a TolC-docking domain.
The porter domain faces the periplasmic space between the plasma membrane and the outer membrane,
where the substrate enters into the substrate-binding pockets. The TolC-docking domain has a central
funnel that collects the substrate from each protomer and delivers it to the TolC protein located in the outer
membrane.

The structure described by Murakami ef al. shows a noteworthy deviation from symmetry that could not be
detected in the previous structures: in the AcrB—drug complex, each of the three protomers has a different
conformation. The bound substrate is seen in only one of the three protomers. Exit from one of the vacant
binding sites is open towards the TolC funnel, suggesting that this protomer is the form present just after
extrusion of the substrate (the ‘extrusion’ protomer). The other vacant binding site may be the state just
before substrate binding (the ‘access’ protomer).

What causes this asymmetry and how it is connected to proton movement (the energy source) remains
unclear. However hints are provided by differences between the three protomers in the transmembrane
region where three residues were previously suggested to be involved in proton transport. In the ‘access’
and the ‘binding’ protomers, a positively charged lysine (Lys940) is connected by salt bridges to two
aspartic acids (Asp407 and Asp408). By contrast, in the ‘extrusion’ protomer Lys940 is turned nearly 45°
towards a threonine (Thr978) in the transmembrane region TM11 of the protein and the salt bridges are
abolished. This change may cause the twisting of two transmembrane helices that would influence the

movement of other subdomains including those in the porter domain.
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The structure suggests a mechanism whereby drugs enter the binding domain, move through the uptake
channel and bind in the large internal pocket. At this point, exit from the binding site is blocked. In the
extrusion state, however, the entrance closes and the exit opens. The bound drug is pushed out into the
funnel by distortion of the binding pocket. These changes are probably coupled to proton movement across
the membrane, and may be induced by protonation and deprotonation of Lys940, Asp407 and Asp408 in
the transmembrane domains.

This ordered binding mechanism, termed functional rotation by Murakami and Yamaguchi, is similar in
principle to the ATP breakdown/synthesis mechanism of the F{F,-ATPase enzyme, except that in AcrB
there is no mechanical rotation. It is possible that this is a remnant of the evolutionary process that led to
the development of true rotary molecular machines.

The AcrB structure also provides a neat explanation of how the cell increases the effectiveness of the
system, because one TolC molecule is sufficient to remove xenobiotic substrates from three monomers that
may be removing three different chemical species. How the substrates are removed from the cytoplasm is
not yet clear, though. There is compelling evidence that AcrB removes many substrates directly from the
periplasmic space before they even enter the cell, but it is very likely that it can also expel xenobiotics that
have entered the cytoplasm.

Extensive studies will be needed to understand the transport mechanism fully, but Murakami et al provide
some of the ins and outs of the overall process. The structures may prove essential tools in tackling the
serious problems posed by drug resistance and the diseases caused by mutations in the human versions

of these transporters.

Research program Il A In the E. coli genome 37 putative drug exporters. In a very detailed study Yamaguchi's lab showed that 20
Studies on the can actually function as drug exporters. Most of them are silent under the normal laboratory condition and
regulatory networks some are induced by the bacterial two-component signal transduction systems. In addition, some of them

and the physiological are also induced by intercellular signal molecules such as indole. For example, md{EF, is controlled by
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functions of multidrug
exporters in E. coli and

S. typhimurium

Research program |l
the

physiological roles of

Investigation of
orphan transporters in
mammalian

homologues of drug
and
the
exporters
the

exporters

identification of
unknown
that mediate
secretion of lipophilic
signal transducing

molecules.

multiple independent signaling mechanisms including two-component systems, indole, growth phase,
catabolite control and p-lactams. Although Salmonella typhimurium does not produce indole in its
metabolism, it can sense indole and induce some drug exporters including AcrAB, which is interestingly not
induced by indole in E. coli. These findings suggest that drug exporters are regulated by a variety of signals

and they may participate in other yet unknown physiological roles in addition to drug resistance.

This is the most recent project of Prof. Yamaguchi's lab. Although this is certainly a high-risk project it may
also provide important rewards. The project aims to identify the substrates of several orphan mammalian
transporters homologous to bacterial MDTs. Most of the secretion machineries for hydrophobic signal
molecules such as lipid mediators, steroid hormones, and others have not yet been identified. The
drug export mechanisms are just consistent with the expected mechanisms for the secretion of these
hydrophobic signal molecules. The hypothesis is that these signal molecules are secreted by the
machineries homologous to drug exporters. Testing this hypothesis is quite a difficult task but the
strategy used in Yamaguchi's lab promises to yield some results. A given gene is cloned from cDNA
libraries and the tissue localization is studied using in situ hybridization. In some cases antibodies were
successfully raised and used to further localize the protein within the cell. Generation of knockout mice and
careful examination of their phenotype follow these studies. Using this approach Yamaguchi and his
colleagues have obtained already some hints about possible roles of ABCAS5, a transporter from the ABC
family. Immunohistochemical studies revealed expression in the lysosomes and late endosomes in
brain, testis and thyroid grand. ABCA5 knockout mice exhibited symptoms similar to those of several
lysosomal disease in heart. Therefore, it seems that ABCAS5 is a protein related to a lysosomal disease
and may play important roles in the above tissues. In addition, evidence was presented that sphingosine
1-phosphate (S1P) is released from platelets by a specific transport system and experiments are now

carried on towards the identification of the sphingosine 1-phosphate (S1P) transporter(s) in platelets.

*Performance may be graded as a: excellent, b: good, ¢: fair, or d: poor.
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Evaluation of the research programs of the Department Accelerator Science, the Institute of Scientific and Industrial Research (Sanken),

Osaka University

Reviewer: Dr. Kwan-Je Kim,

Director of the Argonne Accelerator Institute, Argonne National Laboratory

Professor, Department of Physics and Enrico Fermi Institute, The University of Chicago

e-mail: kwangje@aps.anl.gov

Evaluation item Grade* Comments
Overall a Professor Isoyama’s group refurbished an old linac so that it can be used for basic accelerator
physics study and user operation, has been developing a novel wiggler concept, and continues to
improve the linac performance. Professor [soyama has been the leading accelerator physicist
helping the Siam light source project. These are all very substantial achievements. It is
remarkable that Prof. [soyama could accomplish all these in spite of the small size and funding
of the group.
‘Research programI | a | Refurbishing an old linac to make it suitable for current research takes a significant effort,
Remodeling of the L-band linac extensive knowledge, as well as ingenuity. Prof. [soyama’s succeeded in this difficult task; The
beam jitter is now drastically reduced so that the linac can be routinely operated for research.
‘Research program Il | a | SASEisanimportant beam physics topic not only due to its application for x-ray FELs, but also
Basic Study on SASE in the because it is a fascinating beam dynamics process involving the interaction of the electrons and
Infrared Region the optical modes. Prof. Isoyama took advantage of the fact that experimental study of the
SASE process is easier for an infrared system, for which his linac is suitable, than for an x-ray
system. His group has already observed and characterized the second harmonic spectrum,

Rl 3cil=o 7 —a - 5&
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Research program II1
Development of a High

Performance Wiggler for SASE

Research program IV
Production of the Highly Brilliant
Electron Beam and Measurement of

its Characteristics

Research program V

Design, Construction, and
Commissioning of the Siam Photon

Source

Wiggler i1s the other half of the system necessary for producing SASE, and needs to satisfy
several requirements including focusing. In the usual scheme, a wiggler needs to be
interrupted for quadrupole insertions, making it longer and complicated. The edge focusing
scheme Prof. Isoyama proposed is simpler and shorter. The group has constructed several
prototypes, and the last one is ready for full test.

The basic requirements of a linac for research and user operation are the reliability and
stability, which were addressed in Research Program 1 in the above. The performance is
sufficient for current needs. For more challenging applications in the future, Prof. Isoyama 1is
launching an improvement, including higher brightness. The first phase of such a program is
installation of more diagnostics, which is well underway. Much more work, resources, and
support from University, will probably be necessary to complete the full program.

Prof. Isoyama has been traveling to Thailand for last several years, providing much needed
expertise in all parts of the accelerator complex, staring from the gun, booster, main ring, and
transfer lines. The project has demanded patience as well as familiarity with accelerator
equipments because the system was put together from parts of an old system, many of which

were broken. I congratulate him that he was finally able to bring the project to a success.

*Performance may be graded as a: excellent, b: good, ¢! fair, or d: poor.




Evaluation of the research programs of the Department of Beam

Materials

Science the Institute of Scientific and Industrial

Research (Sanken), Osaka University

Evaluation item Grade* Comments

Overall a Being one of the most advanced laboratories in the
world in the subject area, the department has made
excellent progress in its research programs as is
evident in its publication record.

Research program1 | | This is one of the major research area where both |

Pulse Radiolysis Studies | a basic and applied research are being done by the
program unit.

Research programII  |a | The studies in this area are application and |

Radiation Chemistry of technology oriented and excellent progress has

Polymers been made in international standard.

Research programIII  |a | This is a unique research area where only a few |

Beam-Induced
Nanospace Reactions

laboratories are contributing globally. The program
deserves rich accolade.

*Performance may be graded as a:

Tulsi Mukherjee

excellent, b: good, ¢ fair, or d: poor.
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Evaluation of the research programs of the Department of Artificial Nanomaterials for Bio-Information Systems

, the Institute of Scientific and Industrial Research (Sanken), Osaka University

Evaluation item

Grade*

Comments

Overall

Research program I
Development of

Spintronics

Research program II
Expansion Relaxor
Ferroelectric Materials
into Ferroelectric and
Ferromagnetic

(Multiferroic) Materials

Research program III
Photoinduced
Magnetization in Spinel
and Garnet Ferrite Thin

excellent

excellent

Very good

excellent

This research programme is challenging and at the edge of scientific
developments in oxide electronics. Only a few groups in the world can handle
this at a high scientific level. Tabata and his co-workers have shown that they
can deal with these high demands. In the past as well as with the results

shown in this project underline the quality of the group.

The use of widegap oxide semiconductor (doped) ZnO in spintronics is an
important choice and excellent subject to investigate. The results, e.g.
showing that the origin of the ferromagnetism that has been observed is
intrinsic is important. The fabrication of (Mg rich) strained MgZn0/Zn0O MQWs
is an excellent result and shows the (almost ) possibilities of these magnetic

oxides.

The novel materials under investigation Ba(ZrTi)O3 as well as Ba(HfTi)O3 are
very interesting. This holds for the understanding of the relaxor phenomena in
ferroelctrics as well as for their application. The next step using multiferroics
looks logical, but is a very hard and demanding task. Their results so far looks
very promising. Maybe it will not come to a direct application, but to exploire
this field is very important in the understanding of the ferroelectric and

ferromagnetic behaviour and their mutual influence in multiferroics

For novel magneto-optical devices new materials have to be suggested and
investigated. In this project the choice for spinel and garnet ferrites is very
good. Both materials systemsshows potentials, although not easy to fabricate

in thin film form. The group has excellent infrastructure and thin film facilities

BlSR2EIMY bl - AL (1 L2 7L

O/ 4L LFREER

—
KN

— &



e e

to ‘do the job’ in a correct and reproducible way. Results up to now are very

promising and first applications are close to reality.

Research program IV Very good The developments in nanotechnology find its most successful way in the

Direct Detection of DNA direction of Nano-medicine. To use ISFET’s in detection of DNA is a nice

using ISFET based PNA example of this. The IS-FET as shown its capability to be used in chemical
environment. Despite the fact that stability of these FET's is still an issue, the
application suggested in this research programme does not be negatively
effected by this. The first results show an improvement in detection limits.
Improvements could be made by using different gate insulators or using novel
interface effects.

Research program V excellent This is a very innovative and demanding project. The nano-imprint is very

DNA Nano-patterning successful in a number of other fields. The collaboration with Kawai’s is a very
strong point.

Research program VI Very good This more technological programme is up and running. The use of the

Electrical Measurement of
Nano-structured
Molecules by
Top-contacted Geometry
Electrode.

technique developed in Mizutani’s group at AIST and Matsumoto’s group at
Kawai’s lab is a perfect choice. The non-contact method and the lack of photo

resist and electro-beam lithography will show its benefits.

*Performance may be graded as a: excellent, b: good, c: fair, or d: poor.

Name Dave H.A. Blank

Affiliation: University of Twente, Netherland
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Evaluation of the research programs of the Departments of “Atomic Scale Science , and “ Single-Molecular Integrated Devices” the Institute of
Scientific and Industrial Research (Sanken), Osaka University

toward both nano-science
and nanobio-technology
Main subjects are
(1)Function Harmonized
Artificial  Lattices and
nano-Heterostructure  Spin
Device, (2) Atomic Scale
Surface Science, (3) Nano
Bio-tip, and 4)
organic/bio-molecular device
constructed from DNA.

Evaluation item Grade* Comments
Overall The evaluation was made after several one hour presentations from group members.
This research group directs Excellent Based on this and the apparatus park 1 saw I feel that the work is so good that it can

be classified as very good and even excellent. As a whole I consider the ongoing
research excellent.

Several impressive works were presented especially about single molecule
manipulation and oxide growth and characterization. Due to the limited time used I
will make a brief description.

1) The Molecular device group used experimental techniques such as scanning
probe microscopy (SPM) to detect and manipulate molecules. I was very impressed
of the SPM systems they had built up. Based on physical insight the electronic
properties on the single molecular level could be revealed.

New methods for connecting single molecules and metal electrodes, using
conductive molecules, were presented. This aim is to make single molecule devices
in a very controlled way. I was very impressed by thee efforts. With such systems
direct measurements of molecular properties can be made.

2) Fabrication of very well controlled oxides films was presented in the Oxide
material group. The goal is to fabricate devices based on oxide materials. Such new
components seem {0 be made in near future. One goal was to make superlattice
structures, Problems related to the growth hindered a rapid progress. The oxides do
not have the surface self smoothing property so more sensitive control of the
interface is required as compared to the conventional III-V materials. This research
is very challenging and this bottom up technology can generate new devices for
examples in spin electronics and light emitting devices.

T T e T o g gy g
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The following are some general comments about whole group.

*There seemed to be a good interplay between experimental and theoretical work
both within the group and with other groups at the institute. With such openness
new physics can be lightened and the theoretical work is important in the
development of new materials and nanostructures.

* The groups cooperate and collaborate internally to promote new cross discipline
work. The groups have an international/national exchange of people/samples with
leading national and international teams in similar fields. The collaboration
involves groups with high class research activities in Asia, Europe and US. As a
result interdisciplinary exchange work may open new scientific and industrial
fields. Such interdisciplinary issues are exemplified by:
e New properties of molecules including the DNA for molecular devices.
¢ Devices for microwave conductivity or optical properties in single molecule
systems, _
e Work with nanoparticles can open new bottom up methods for nano size
molecular devices.
o Studies of charge transfer techniques in nano devices may provide new
methods for correct measurements of molecular conductivity.

* As each groups has top class 'potential and the collaborative work can generate
results in nano-scale magnetism, nano-scale fluidity and nano-molecules devices
for examples.

* Evidenily a large number of publications in international Journals come out from
the groups. Such publications include many high impact journals in each research
field of Physics and Chemistry. For examples, tens of papers were published in
Applied Physics Letters and many papers were published in top class journals such
as Phys. Rev. Lett., J. Am. Chem. Soc., Angew. Chem., Phys. Rev. B, Phys. Rev. E
and Chem. Communication,

Signature /.(\';"“M ’!"79/\/

*Performance may be graded aE' a’ excellent, b: good, ¢: fair, or d: poor.
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Evaluation of the research programs of the Department Molecular Excitation Chemistry, the Institute of Scientific and Industrial
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Research (Sanken), Osaka University Evaluator: Prof. Prashant V. Kamat, Univ. of Notre Dame, USA
Evaluation item Grade* Comments
Overall A. Excellent Prof. Majima has embarked on research projects that are of current interest.

He has put together a research team consisting of Associate Professor, research
associates and visiting scientists. They have published papers in leading
international journals and presentations have been made at many national and
international meetings. Many of the major findings have attracted the
attention of popular press. These efforts clearly show the hard work,
enthusiasm and success of Prof. Majima and his research team.

There are 4 major thrust areas. 1. Multi beam chemistry, 2. TiO, photocatalytic
reactions and 3. Photochemistry of DNA and 4. Photochemical regulation of
enzymes and functionalized DNA and proteins. Using this multiprong
approach Prof Majima has successfully advanced science in this
multidisciplinary area. The quality of published work reflect the innovative
nature and the success of this research team. By maintaining the same pace
and enthusiasm, they should be able to investigate research problems with
greater depth. I strongly recommend continued funding of these research
projects.

Research program I A. Excellent By employing pulse radiolysis and laser flash photolysis the research team has
investigated the reactivity of excited states and free radicals of many organic
compounds. Of particular interest are the detection and characterization of

higher excited states using pump-probe techniques
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Research program 111

A. Excellent

A. Excellent

By using transient absorption spectroscopy they have established the one
electron oxidation of aromatic compounds during TiO, photocatalysis. Many of
the contributions (e.g., photocatalytic reaction mechanisms of N, S, doped TiO,
particles and TiO, nanotubes) emerging from this projects are noteworthy.

This program addressed some of the basic issues related to the DNA damage.
Investigation of photosensitizer functionalized DNA has led to the discovery of
hole mediated charge transfer as the primary event. Many interesting
research papers have been successfully published in leading internmational

journals.

Research program IV

A. Excellent

Using photoreactive molecules the research team was successful in controlling
the enzyme activity,. DNA and proteins were also employed in device
fabrication. The authors have made a significant contribution by publishing
many interesting papers. Continued research activity in this program is likely

to lead many new finding in the area of biophysical chemistry..

*Performance may be graded as a: excellent, bt good, ¢: fair, or d: poor.

(signature)
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Evaluation of the research programs of the Department Molecular Excitation Chemistry, the Institute of Scientific and Industrial

Research (Sanken), Osaka University Evaluator: Prof. Miguel A. Miranda, Universidad Politecnica de Valencia, Spain
Evaluation item Grade® Comments
Overall A. Excellent Professor Tetsuro Majima has managed to create an outstanding research

group. Obviously, he has been very successful in selecting the appropriate
members and has guided them towards very original and highly competitive
fields (multi-beam chemistry, photocatalysis, DNA photochemistry, and
photochemical regulation of enzymes and functionalized DNA or proteins.
Overall, the achievements are impressive, both qualitatively and quantitatively.
Besides, the progression demonstrated by the group since 2000 (and very
especially since 2003) is quite clear, even if the starting point was at a very high
level. Two main indicators should be highlighted: 1) the number of publications
in the highest impact international journals (/. Am. Chem. Soc., Angew. Chem.
Int. Ed., Proc. Nat. Acad. Sci. USA, etc) and 2) the frequent invitations received
by Prof. Majima (and occasionally some senior members of the group) to give
plenary lectures at International Conferences. Additional indicators for
excellence are the presence of many famous visiting professors and good
postdocs in the Osaka laboratories, as well as the selection of Prof. Majima’s

articles as VIP or highlighted contributions by the journals.

Research program I A. Excellent By using the two-color two-laser flash photolysis techniques, the group has been

able to generate a variety of excited radicals and higher excited states. These

species are in the origin of novel chemical reactions, which are being
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Research program I1

Research program III

Research program IV

A. Excellent

A. Excellent

A. Excellent

investigated with remarkable success. The interesting reactivity of xanthone
ketyl radicals in the excited state (J. Am. Chem. Soc. 2005, 127, 3702-3703) is a

nice and recent example of what the group is achieving in this field.

The group has applied laser flash photolysis and pulse radiolysis to investigate
one-electron redox processes involved in the TiO2 photocatalytic reactions of
aromatic compounds. The use of TiOs nanoparticles modified by organic and
inorganic species is particularly clever. Single molecule fluorescence imaging is
being applied to the remote in this field are the studies on anisotropic
interfacial electron transfer across a semiconductor-solution interface (Angew:
Chem. Int. Ed 2005, 44, 3591-3594) the of
4-methylthiotoluene in B-cyclodextrin attached on TiOg surface (Chem. Eur. J.
2006, selected by the journal as VIP paper).

Professor Majima is one of the recognized World leaders in this field. By

and on oxidation

applying transient absorption spectroscopy to probe-modified DNA, he has been
able to achieve direct observation of hole transfer in DNA. Here, formation and
decay of the radical cation of the probe moieties has been used for monitoring
purposes. One of the highly visible contributions of the group in this research
area is the article published in Proc. Nat. Acad. Sci. USA (2004, 14002-14006)
on the direct observation of hole transfer through double helical DNA over 100
angstroms. Another remarkable publication is the high yield generation of
long-lived charge-separated state in diphenylacethylene-modified DNA (Angew:
Chem. Int. Ed. 2006, 45, 120-122).

The group has been able to achieve photochemical regulation of enzymatic
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acitivity. Peptide bond cleavage has been investigated by introducing
photoremovable, photoisomerizable and photodegradable molecules in specific
positions of the enzymes. The programmable assembly and arrangement of
functionalized DNA and proteins has also been investigated towards
applications such as nano-scale fabrication and device construction. Interesting
contributions showing the potential of this research area are, for example, the
design and synthesis of photochemically controllable caspase-3 (Angew. Chem.
Int. Ed. 2004, 43, 5643-5645), the photochemical regulation of the activity of an
endonuclease BamHI (Chem. Comm. 2004, 1240-1242) or the production of
DNA tube structures controlled by a four-way branched DNA connector (Angew.
Chem. Int. Ed. 2005, 44, 3591-3594).

*Performance may be graded as a: excellent, b: good, ¢: fair, or d: poor.

(——————aéé'%‘_,

Miguel A. Miranda (signature)
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Evaluation of the research programs of the Department Molecular Excitation Chemistry, the Institute of Scientific and Industrial

Research (Sanken), Osaka University Evaluator: Prof. Minjoon Yoon, Chungnum National University, Korea
Evaluation item Grade* Comments
Overall A (excellent)

All the research programs have resulted in the development of many novel and interdisciplnary
methods to study new photophysical and photochemical properties of new organic/inorganic
molecules and artificial biomolecules such as modified DNA and proteins, and have led to a
substantial number of publications in many top journals. The group leader, Prof. Tesuro Majima
is a world leading figure in the respective fields. The management of the research programs has
been very well worked out through strong interactions with visiting scientists in the various
interdisciplinary fields as well as the young members participating, producing many Ph.D.s and
M.S.s who are supposed to learn in the beginning of their scientific careers in the new fields
pursued in the department of molecular excitation chemistry. [ would like to congratulate the
participants of the project, and is sure that in the near future further important findings will
deepen the understanding in the areas covered by the project. [ hope that the more collaborations

at the interface of different fields will be continued and in the future new projects will be further

supported by the Japanese sponsoring agencies.
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Research program 1 A (excellent)
Interesting new method such as the two-color two-laser flash photolysis combining with pico- or

femto-second pulse laser enabled new findings in energy transfer, electron transfer and
bond-dissociation in the higher triplet excited states. These intriguing new methods and
phenomena will contribute to open new directions of research on various organic photochemical
functions, it is now needed to further investigate more detailed manipulation methods of organic

nanomaterials as well as nano gold particles.

Research program II A (excellent)
Investiigating photocataytic reaction of TiO, modified by organic and inorganic species by
single-molecule fluorescent imaging technique and the laser flash photolysis is quite innovative
and original approach, and the findings of the effects of the adsorption and electronic interaction
between organic compounds and the TiO, surface on the efficiency of the one-clectron oxidation
seems to provide breakthrough in clarifying the mechanism of the photocatalytic reaction of the

modified TiO».
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Research program IIT

A (excellent)

The synthesis of DNA site-specifically modified with probe molecules is excellent
strategy for the hole or electron transfer by using the laser flash photolysis and
pulse radiolysis, and the direct observation of the hole transfer process in DNA
deserves to be attracting many world-wide research groups in DNA
photochemistry. These methods and findings seem to provide material

scientists with the basic information to construct the photoelectronic devices

Research program IV

A (excellent)

Studies on the photochemical regulation of enzymes and functionalized DNA and
proteins are seminal and open up the further understanding in the field of
photobiology. Besides this a very important arsenal of methodologies has been
applied for the application toward nano-scale fabrication of biomolecules useful
for photoelectronic devices, and promises further important achievements in the
near future if the use of these methodologies is well focused. It might also be
very interesting to apply the extremely powerful methods to well chosen

biological important topics.

*Performance may be graded as a: excellent, b: good, ¢: fair, or d: poor. (signature) %/ %fw
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Evaluation of the research programs of the Department of Structural Molecular Biology/Nanobiology (Tanizawa Lab), the Institute

of Scientific and Industrial Research (Sanken), Osaka University
By Dr. Moon-Hee Sung (Professor, College of Natural Sciences, Department of Bio & Nanochemistry, KOOKMIN UNIVERSITY,

Korea; Project Manager ‘Innovation Cluster for Biomaterial Technologies’, Date: September 20, 2006

Evaluation item Grade* Comments
Overall In the department of structural molecular biology, very unique and cutting edge

a researches have been performed, and this laboratory is certainly one of the
leading groups in the protein and nano-biology research area.

Research Budget/Facilities a Appropriate funding and excellent facilities for the research performance.
Research program 1 Structural and Functional Study of Enzymes and Cofactors:

a The structural and functional studies of enzymes and their cofactors are
considered academically important and excellent. Especially the study of
cysteine-tryptophylquinone (CTQ) is very innovative. Moreover, the study of

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, nano-biodevices is a very competitive research.
Research program 11 Nano-Particle Study for Delivery of Genes:

a The gene delivery system using bio-nanoparticles may be a promising method

for the development of therapeutic drugs. Targeting to hepatocytes and
.| cphithelium is considered very important for drug delivery.
Research program 111 a Signal Transduction Study of Molecules Interacting with Protein Kinase C:

Other comments

Functional analysis of novel intracellular signaling molecules interacting with
_protein kinase is also an excellent basic research.

Because the laboratory spaces are separated, the centering of the lab spaces may
be needed for the efficient research activities in future.

*Performance may be graded as a: excellent, b: good, c: fair, or d: poor.
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Evaluation of research programs of Department of Beam Science and Nanofabrication, Division of Beam Science for Nanotechnology,
The Institute of Scientific and Industrial Research (Sanken), Osaka University

Prof. Sergey V. Anishchik
Institute of Chemical Kinetics and Combustion SB RAS
Novosibirsk, Russia. Tel(+7838)333-1561, Fax(+7383)330-7350

Signature %'/ﬁ , Date __ 2006 /10/10

Femtosecond electron beam

generation and beam science

Evaluation item Grade* | Comments

Overall a All works are very interesting, promising, and high-quality. Excellent grade is the
most exact.

Research program I: a The new ideas like electron pulse compression with magnetic field and careful their

performances have allowed reducing the time length of electron pulse from picosecond

to femtosecond time scale. It is a very big achievement in the pulse radiolysis.

RS T — A -LE 0 £
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Research program II:
Femtosecond pulse radiolysis
and ultrafast reaction analysis
for nanofabrication

Research program III:
Radiation chemistry in ionic

liquids

Research program IV:
IMRT based on photocathode
linear accelerator

Research program V-
New radiation effect of very
short pulse electrons

Use of femtosecond electron pulse in radiolysis requires new methods of detecting.
Some of adequate methods were developed up to now and others are in work now.
Thorough taking into account of the all influencing factors allows significantly improve

time resolution.

It is a very competent radiation chemical investigation of the important and perspective

with scientific and practical points of view systems.

It is a real and very promising development. The work could have very important

practical applications.

Very new and interesting idea. It can have fantastic achievements in the case of
practical realization. But, in my humble opinion, it needs a more careful theoretical

consideration the many fermi particle problem.

*Performance may be graded as a: excellent, b® good, ¢ fair, or d: poor.




— Lal —

Evaluation of the research programs of the Department of Quantum Beams for Nanotechnology, the Institute of Scientific and

Industrial Research (Sanken), Osaka University

Reviewer: Dr. Pradeep Kumar Pujari, Scientific Officer (G)
Radiochemistry Division, Bhabha Atomic Research Centre, Mumbai, 400 085 India
Phone 91-22-25595326, Fax 91-22-25505151, e-mail: pujari@magnum.barc.ernet.in

Evaluation item Grade® Comments

Overall Excellent The work carried out has a wide range, from reconfiguration & maintenance of
LINAC to development of positron moderator/guidance system enabling the
pulsed positron beam facility as well as associated basic research. The direction
of the fundamental research initiated/carried out using conventional and slow
positron beam ( a recognized tool for studying nano scale phenomena and even
nano devices) is very interesting and the pulsed slow positron beam facility is
one of the best in the world. Considering the spread of the work and the
manpower, the output is reasonable although there is (as always) scope for

improvement.

Research program 1 Excellent It pertains to reconfiguration of LINAC and maintenance that are critical to
utilization of beam for research. It often involves large volume of work not

necessarily resulting in publications. Keeping in mind the infrastructural

constraints the progress reported is in line with expectation.
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Research program I1 Excellent The development of an intense & pulsed slow positron beam (290 ps) is an
excellent achievement that happens to be one of the best in the world. The
associated measurement techniques such as AMOC and coincidence Doppler
renders the laboratory unique so far as infrastructure is concerned. New
direction in basic research along with a positron diffraction facility as envisaged
(being tried) has the potential to make it a centre of excellence in positron
research.

Research program I11 Excellent AMOC measurements in polymers and the correlations are interesting.
Characterisation of nanoscale defects in resist materials has considerable scope
for new developments. The studied influence of functional groups on Ps
formation is very interesting because of the fact that radiation chemical
processes in Ps formation has been indexed to obtain potentially new
information on the electron beam resist behaviour. The inference drawn on the

dissociative electron attachment process through Ps formation systematics(spur

model) is really an unique direction of thinking and provides a wide scope for

research.

*Performance may be graded as a: excellent, b good, ¢! fair, or d: poor.




Evaluation of the research programs of the Department of Beam
Processing for Nanotechnology, the Institute of Scientific and Industrial
Research (Sanken), Osaka University

Comments

Evaluation item Grade*
Overall a

Basic Research on a
Processes and

Materials for
Lithography

beyond 32 nm

|mode.

This particular research item has tremendous
amount of global importance. Equipped with
excellent facilities, the Department of Beam
Processing for Nanotechnology at ISIR, is
addressing this technological challenge in very
efficient manner.

*Performance may be graded as a: excellent, b: good, c: fair, or d: poor

Tulsi Mukherjee

— 129 —
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Evaluation of the research programs of the Departmenit of Nanomaterials and Environmentally Conscious Technology (Prof. Katsuaki Suganuma), the

Institute of Scientific and Industrial Research (Sanken), Osaka University

Evaluation item

Grade*

Comments

Overall

K o i ek e v e S e ke ama wew v o] e

Reﬁeax ch

a: excellent

a: excellent

a; excellent

Prof. Katsuaki Suganuma-has displayed outstanding research leadership in interconnect science and

technology with an impressive number of excellent papers of the highest scientific quality in

international journals. He is & pioneering scientist in lead-free soldering technology and has had an
impact on the successful implememation of lead-free soldering by the microelectronics industry

worldwide. In addition to his academic achievements, Professor Suganuma has led significant

national research projects, including three METI projects. He is an internationally recognized leader
in the field of elestronics packaging organizing key intérnational Symposia, Ainciuciing the TMS

Annual Meeting (Phase Stability, Phase Transformations, and Reactive Phase Formation in
Electronic Materials), the MRS Spring .Meeiihg (Symposium E: Pb~Free‘ and RoHS-Compliant
Materials and Processes for Microefectmnics}, and ECTC (Electronics Components and Technology
Conference, IEEE) in America and the CIMTEC (International Ceramics Congress) and ESTC ¢
Electromcs System Intcgmllon Confcrcnca. £ L{“) in Ilumpe

Lead-free soldering technology raquxrcx an interdisciplinary suentaf' ¢ and engineering appmach

encompassing material science and engineering, electronics and electrical engineering, mechanical

eng@neering and chemistry. The Suganuma Laboratory’s researchers have shown the ability to span
these wide academic fields in understanding new scientific phenomena and in developing new
intércoﬁnect technologies. This is clearly evident in the significant number of highly cited papers and
in the ;mportant contributions they has made to the electronics mdustry

The Suganuma Labom!ory has made a great contribution to education, as evident by its many post

graduate students, who have been working ‘;uccess{'ully for world leading materials and electronics
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........................................................

Social comrlbutton and | a: excellent

International collaboration

.................................................................................................................

enterprises in the fields of macroeiectromcs and electronic packaging. His laboratory has also
educated many industry researchers working in the field of electronics packaging. In addition,
Professor Suganumé’s Labaratory has run a popular lead-free technology website, world-renowned
for its useful FAQ on lead-free soidering technology. This website has been supported and updated

for mdny years and continues to be accessed frequently worldwide.

~The Suganuma Laboratory has made enormous scientific and technological contnbutsons to the state

of knowledge and to industrial practice through its cutting-edge scientific research, Professor
Siuganuma’s Laboratory has been conducling more than ten projects with universities and companies
worldwide for rhany years. These collaborations include Chalimers University (Sweden), Chemnitz
University (Germany), Shanghai Jiao Tong University, Harbin Institute of Technology (China), and
National Tsing Hua University (Taiwan). A new research program under the Fulbright US-Japan
collaboration has started in his laboratory with an excellent scientist from College of William and

Mary. Thus, his laboratory has made outstanding contributions not only to domestic science and

' technology, but also to the world wide academic community and industrial practice in the field of

electronics and electronic packaging.

*Performance may be graded as a: excellent, b: good, ¢ fair, or d: poor.

Canpl. O New Lnerbias-

Signature
Carol A. Handwerker
Professor of Materials Engineering

Purdue University

(0-2.-0b
Date




Evaluation of the research of the Department of Computational Nano-materials Design (H. Katayama-Yoshida), the Institute of

Scientific and Industrial Research (Sanken), Osaka University

Evaluation item Grade® Comments

—¢El —

Overall a® excellent Prof. Katayama-Yoshida i1s an outstanding scientist with an enormous
productivity and great originality which show up in a large number of
publications and citations. He has a strong international visibility and is a
leading figure in the field of spintronics. He was last year chairman of two large
and prestigious international conferences (Defects in Semiconductors and
Spintech II1) and of one School (combined with SpintechlIIl).

Research a: excellent The impact of Yoshida’s research is reflected in numerous invited presentations

at international conferences (of these 6 in 2005) and in nearly 5000 citations. In

the field of spintronics his Research Associate K. Sato could establish himself as

a leading junior researcher, who with 34 years has already more than 70
publications with over 800 citations.

Education a' excellent The Yoshida group is educating a large number of high quality students in
frontline research. Having in the last year 4 students from Osaka in our
institute at Juelich, I was very surprised about their excellent performance.
Here I should mention also national educational activities of Yoshida, in

particular the organization of the bi-annual CMD workshops/tutorials at the
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Social contribution and
International

collaboration

a: excellent

Katayama-Yoshida and Sato have a large number of national and international
patents. K.-Yoshida is the leader of a successful JSPS Core-to-Core program for
international collaborations. He has very good international contacts, in

particular with many members of the European Psi-k Community, among them

prominently the Research Center Juelich.

*Performance may be graded as at excellent, b: good, c: fair, or d: poor.

Peter H. Dederichs
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Montreal, October 12, 2006

Professor Tomoji Kawai

Director

Institute of Scientific and Industrial Research
Osaka University

8-1 Mihogaoka

Ibaraki, Osaka

567-0047 JAPAN

Please find enclosed the evaluation of professor Mizoguchi’s research laboratories.

Should you require any further information, please do not hesitate to contact me at
any time.

Je%q/ucline Bourdeau
Professor
IICEF Research Centre

P

— 134 —



TELUQ

L'université & distance 100, rue Sherbrooke Ouest, Montréal (Québec) H2X 3P2, CANADA
de F'UQAM Téléphone : (514) 843-2015 Télécopie : {514) 843-2160 WWW.TELUQ.UQUEBEC.CA

EVALUATION OF PROFESSOR MIZOGUCHI’S RESEARCH LABORATORIES

This document presents an overall evaluation of the achievements of Professor Mizoguchi’s research
laboratories at the Sanken Institute, Osaka University, for the last five years: Department of Knowledge
Systems and Department of Nano-Bio Intelligent Systems Science.

1 understand that Professor Mizoguchi has been leading two labs with a team composed of one associate
professor, two research associates, support staff, as well as graduate and undergraduate students. The
Knowledge Systems Lab research program covers topics from basic ontological science to applications of
ontological engineering in various fields. The Nano-Bio Intelligent Systems Lab focuses on
methodologies and tools to support content management and promote creative design in this field,

My evaluation is mainly based on data such as publications, realizations, received grants and awards as
well as reputation and recognition. The highlights of this evaluation are the following:

1- Well-balanced research programs. The research programs show an excellent balance between basic and
applied research, between science and engineering, between pure academic activities and collaborations
with industry, and among various application fields.

2- Leading edge research. In this highly competitive arena, Professor Mizoguchi’s team positions itself at
the forefront of knowledge science and engineering and often paves the way for further developments at
the international level. Topics and projects are audacious yet they always inciude a well-calculated level
of risk. Professor Mizoguchi’s book on ontology building consists of pioneering work in the field, as is
also his tutorial inthe New Generation Computing Journal.”

3- Highly productive. The list of publications from both laboratories is impressive in quality and quantity,
both in English and Japanese (although I cannot appreciate the Japanese contents). For example, a single
paper published in 2001 in the International Journal of the AIED Society has been cited 118 times as of
today (source: Google Scholar, Oct. 9, 2006).

4- Intensive involvement in scientific activities. Professor Mizoguchi is very active as chair of learned
societies (e.g. AIED, Japanese Al Society), member of editorial boards (e.g. AIED Journal, Japanese Al
Society, Web semantics, Applied Ontology) and program comunittee member of several international
conferences (e.g. ICCE, AIED, Semantic Web, IEE-Wircless). As far as 1 know, his contribution is
particularly appreciated by members of the scientific community.

5- Well-considered work. The realizations of both labs make them attractive to both the academic and the
industrial worlds, as shown by the success story of the Functional Design project. Professor Mizoguchi is
highly respected by the international scientific community and is a sought guest speaker. The teams he
leads receive a considerable quantity of grants, indicating funding agencies and private companies’
confidence in his work.

As a conclusion, my overall evaluation of Professor Mizoguchi’s work is quite positfve and 1 recommend
that the support for both labs and their research activities be maintained.
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Evaluation of the research of the Department of Advanced Nanostructural Characterization (Y. Hirotsu), the Institute of
Scientific and Industrial Research (Sanken), Osaka University

Evaluation item

Grade*

Comments

Overall

Research

Social contribution and
International
collaboration

A

Overall, the performance of this department is excellent, with a number of
important contributions being made te the understanding of nanomaterial
behavior and electron microscopy.

The research being performed by this department is impressive, and unigque in
terms of the techniques being applied to understand the fundamental behavior
of materials. The research is being published in high-quality journals and
adding significantly to the understanding of important materials such as Sb-
based alloys, which are a critical component of DVD recording media, for

*Performance may be graded as a: excellent, b: good, c: fair, oxr & poor.

So, (A 2/
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Evaluation of the research programs of the Department of Photonic and Electronic Materials / Department of Quantum Materials and Devices Characterization, the
Institute of Scientific and Industrial Research (Sanken), Osaka University

Evaluation item Grade* Comments
Overall The Department has carried out excellent research in most of its activities, and it has got an outstanding
Excellent international reputation. In several research fields, as outlined below, it has done pioneering work and
paved the way for new device functionalities and applications.
To enable this Department to perform its pioneering work also in future, I strongly recommend to make
available substantial additional funding for state-of-the-art new epitaxial growth equipment.
Research program I In the field of GaN-based DMS the Department has carried out pioneering work with outstanding
Diluted magnetic Excellent results. The early work on RE-doped GaN has inspired other international groups to start working on
semiconductors this subject. The recent results of the current work on Cr-doped GaN demonstrate the importance of the
cubic GaN phase for the understanding of the ferromagnetic properties.
The results will pave the way to all semiconductor spintronic devices with novel functionalities.
Research program II Alloying III-V semiconductors with Tl offer the possibility to reduce the temperature-sensitivity of 1.3
Tl-containing semiconductors | Excellent to 1.5 micron laser diodes. The Department has done pioneering work in this field and established a
for temperature insensitive growth technique (gas-source MBE) to grow thin-film heterostructures lattice-matched to InP, which
wavelength LDs show a reduced dependence of both the refractive index and the band gap on temperature and hence
very promising laser characteristics.
Recently, heterostructures lattice-matched to GaAs by additionally incorporating N were successfully
fabricated. The simultaneous incorporation of T1, In, and N in the active region needs to be improved.
Research program II1 Polycrystalline GaN grown on glass and metal substrates showed surprisingly strong light emission
Polycrystalline nitride Excellent intensity due to lower dislocation densities and encouraging field-emission characteristics. After the

semiconductors for photonics

first pioneering work at this Department, the research activities are now directed to GaN nanorods and
to nanorods consisting of GaN/AIN heterostructures with AIN cap to improve the field-emission
characteristics. This is a very promising approach for improved field emissing devices which can
operate in harsh environment.

Research program IV
Nano-characterizations

Good, can be improved to
excellent after
implementation of the
recommendations

The EXAFS work has certainly been very helpful to understand the properties of GaN DMS.

STM and STS is being applied to characterize nanoscale Si MOS devices. After developing the
technique to prepare longitudinal cross-sections from the device, the first topograhic and current
images from the source-drain and gate region are encouraging. It is recommended to related these STM
and STS results with the actual transistor characteristics. It is further recommended to carry out
simulations of the bias-dependence of the depletion region for realistic interpretation of the observed
current images.

*Performance may be graded as

a: excellent, b: good, c: fair, or d: poor.

15, September, 2006
Prof. Dr. Klaus H. Ploog, Director, Paul Drude Institute, Berlin, Germany
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