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Nanotechnology opens up new possibilities in

21st century hardware

Japan’s role in supporting nanotechnology
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After the White House released the NNI (National Nanotechnology
Initiative) strategic plan in 2000, many countries including
Japan and Europe began investing a great deal of money in
nanotechnology R&D. Despite its superiority in nano-devices and
nano-manufacturing, Japan's top position is being increasingly
challenged by other countries. How did this happen and
what is Japan's role in promoting nanotechnology to create
new materials, devices and systems for the 21st century? We
interviewed Professor Ishihara, who works in nano-mechanics
research, and Professor Takamasu, who is engaged in nano-
measurement research and asked about the current situation and
future vision of nanotechnology.
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Sunao Ishihara

Professor Ishihara received BE, ME and PhD degrees in precision engineering from the
University of Tokyo in 1971, 1973 and 1992, respectively. He started working at the
Musashino Electrical Communications Laboratories of Nippon Telegraph and Telephone
Public Corporation (currently Nippon Telegraph and Telephone Corporation, NTT) and
engaged in research on lithography technology. In 1981-82, he spent one year at the
Massachusetts Institute of Technology (MIT) as a visiting scientist. He also served as Director
of the NTT Fabrication Technology Research Laboratories, Director of NTT Engineering
Planning Laboratories, and Director-General of NTT Basic Research Laboratories where he
directed basic research on nano science and technology. After serving as manager/chief
engineer of the NTT Advanced Technology Corp., he was appointed as a professor at the
University of Tokyo in 2005. His research interests lie in nano-mechanics.
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Kiyoshi Takamasu

Professor Takamasu earned his Doctor of Precision Engineering degree at the University
of Tokyo in 1982. That same year he became a lecturer in the Department of Precision
Engineering. In 1987 he was appointed as an associate professor in the Department of
Precision Engineering at Tokyo Denki University after serving as a lecturer. He also worked
as a visiting researcher at the University of Warwick, England from 1990 to 1991. He was
appointed to an associate professorship in the Department of Precision Engineering at the
University of Tokyo in 1993 and he became a professor at the same university in 2001. His
research interests include precision measurement, intelligent nano-measurement, three-
dimensional measurement, and nanometer measurement.
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Front line of nanotechnology research —

Manufacturing, measurement, and sensor development
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— Please tell us about your research history.

Takamasu: | have been researching measurement since my postgraduate
years, even though | studied in the Department of Precision Engineering.
Before World War Il, my department was called “Zouhei”, and used to
research arms production. One of the fundamental technologies of this
research was measurement. Therefore “measurement” has been studied
for a long time at the University of Tokyo.

After | earned my doctoral degree, | served as a lecturer for three years
at the University of Tokyo and worked for eight years at Tokyo Denki
University. The reason why | chose to be an academic is not so altruistic.
I just did not feel like working hard at industrial companies (laughs) . |
also wanted to work on a research field which is not preferred by many
people. The major area of precision engineering is manufacturing, and
comparatively speaking, measurement research is unglamorous and easily
overlooked. However, it is still one of the most important techniques one
can research.

We are currently working on establishing new measurement methods or
techniques for a wide variety of materials, ranging from large to small. It
is relatively easy to measure large materials with a large scale, and small
materials, which require an electron microscope to observe, with a small
scale. The difficulty is in measuring large materials with a small scale. It is
a challenge to correlate small and large domains and measure materials
on multiple scales. For example if you measure Tm materials with a Tum
scale, the degree of accuracy would be 1/1,000,000, or 106, This is possible.
However, if you want to measure 1 u m materials with a 10-¢ degree of
accuracy, a 1pm (pico meter) scale is necessary, which is very difficult. The
difficulty is due to the wavelength of the light which is used as a ruler for
the measurement. Because the wavelength of light is slightly shorter than
1 m, it is inaccurate as a ruler to measure nano-scale materials. We are
now trying to overcome this problem by establishing a new method.

By the way, even if you ask us to measure something in my laboratory,
we cannot do it since we are focusing on finding and establishing the
principle or knowledge of new measurement methods. Recently, we have
been working on a new measurement technique that uses a very short
femtosecond (10-'5 s) pulsed laser. We are also engaged in establishing
national measurement standards (for length, shape, etc.). It is very
important that we are not only measuring materials but also doing so in
accordance with national standards.

Ishihara: After graduating from the same department as Prof. Takamasu
(Precision Engineering), | worked at the research laboratory of NTT
Corporation. | was assigned to NTT's Musashino Electrical Communications
Laboratory and started research on semiconductor manufacturing
technology. Since then, | have been engaged in research and development
of semiconductor fabrication technology, particularly X-ray lithography
systems, for 25 years. | was later appointed to the position of director-
general of the NTT Basic Research Laboratories and started working

O



Large-area thin film surface measurement (right) using the mechano-opto-probe (left).
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Right: Measurement of semiconductor line width using STEM image

on nano and quantum research. After working for NTT basic research,
| decided to dedicate my experience to engineering education in
nanotechnology. | then moved to academia and launched the nano-
mechanics laboratory at the University of Tokyo in 2005.

— Would you please tell us something about your studies?

Takamasu: One example is “Profile measurement of Large-Area Thin Film
Surfaces Using Mechano-Opto-Probe”. This is a way of measuring the
shape of an object on the nano-scale by observing the change in reflected
light when a transparent film with many tiny pillars is brought into contact
with the object. For instance, it is difficult to optically measure the surface
of a photoresist layer since the surface is too soft and too thin. The surface
of a photoresist layer can be measured by touching it with 100 tiny
pillars placed on a 10mm square film. 10mm is an enormous area when
considering the nano-realm. This is a new technology in which the surface
of a thin layer with an enormous area can be measured with high-speed
and high-resolution.

We are also trying to measure pattern width with the image produced
by STEM (Scanning Transmission Electron Microscopy). We have thus far
measured pattern width using a top view obtained using an electron
beam. We cleave the wafer and observe the cross-section and determine
the pattern width by counting the silicon lattices. At the same time, we
estimate measurement uncertainty and try to reduce them to less than
Tnm. We not only measure, but also validate the mesurement methods,
which is a distinctive feature of our study.

Ishihara: We are studying mechanical characteristics of nano-resonators
for application to sensing devices. The essence of nanotechnology lies in
making use of new physical properties, which appear in nanostructures
due to their small sizes. Thus, | have focused on measuring of extremely
small physical quantities using nano-size mechanical structures. For
example, | found research reports that measured magnetic forces on
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the order of one atto-Newton (approximately one electron spin) or
displacements on the order of one femto-meter (approximately one atomic
diameter), both in a high vacuum and low temperature environments.
In my laboratory, we are trying to make these ultimate measurement
technologies available in the atmosphere at room temperature, as should
be done in engineering.

To give more specific examples, we are trying to measure extremely
small masses or forces by observing such variation characteristics
as resonance frequency, amplitude, and sharpness of resonance
(quality factor, or Q value). Ordinarily, resonators used in MEMS (Micro
Electromechanical Systems) vibrate at several hundred kilohertz. But on
the other hand, those used in NEMS (Nano Electromechanical Systems)
operate between several to a dozen megahertz, which are much higher
frequencies. For example, when a small particle attaches itself to a
resonator, the frequency and/or the Q value will change, from which
the particle can be instantly detected. This kind of nano-resonator has
the potential to realize ultra-small and ultra-sensitive sensors like virus
detectors. As another application of mechanical resonator sensing,
we tried to detect a very small amount of charge in an atmospheric
environment. By detecting a slight imbalance between the vibrations in a
finely tuned dual-beam resonator, we were able to detect only about 150
electrons in air. Furthermore, we are studying fabrication technology to
manufacture three-dimensional nano-structures with an electron beam
and an ion beam. Now we can fabricate various kinds of structures; very
complicated ones, thinly pointed ones, or regularly patterned ones.

There are a lot of unknowns in nanotechnology since it covers very basic
and emerging technologies, which makes it all the more exciting and
intriguing for researchers.
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Japan has been a leader in the field of nanotechnology, however,
the U.S. is catching up with its substantial budget.
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— Please tell us about the history of studies on nanotechnology.

Ishihara: The birth of nanotechnology is considered to be a talk given by
Richard Feynman at the 1959 meeting of the American Physical Society,
so the technology is now more than 60 years old. However, in the year
2000, nanotechnology received worldwide attention when former U.S.
president Clinton delivered a speech outlining the science and technology
policy that the U.S. would take the initiative to support nanotechnology
by doubling the national budget for nanotechnology research. In this
speech, the former President said, “Just imagine... shrinking all the
information housed at the Library of Congress into a device the size of a
sugar cube” to explain the potential of nanotechnology. Inspired by his
speech, European countries as well as Japan followed suit. In September,
2001, Japan worked out a ‘Promotion Strategy for Nanotechnology and
Materials’. At the time, | was with NTT and served as a member of the
Council for Science and Technology Policy.

Nanotechnology is a group of technologies providing cutting-edge
ways of hardware innovation. The Promotion Strategy emphasizes a basic
research on nanomaterials and infrastructure technology development,
and provides powerful technologies to the fields of IT, life-science, and
environmental science, which are specified as primary prioritized R&D
areas in the National Science and Technology Basic Plan. In other words,
nanotechnology is a Technology Infrastructure for Innovation'. It consists
of fundamental technologies such as metrology, characterization,
fabrication, numerical analysis, and simulation. Mechanical engineering
has one of the most important roles to support hardware R&D for
innovation.

The role of GMSI overlaps with this national strategy. In the GMSI
program, we call the realms of nano and micro ‘Extended Nano Space’,
and we are working to establish high-level science and technology by
creating an interdisciplinary, revolutionary, and innovative mechanical

system. This is the very aim of GMSI.
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— Ten years have passed since nanotechnology received public attention.
What is the current situation ?

Ishihara: The U.S. has developed a strong system of collaboration among
industry, government and academia, and has passed laws to provide
financial resources for nanotechnology. With funding from the national
budget, they have steadily achieved results. In Japan, on the other hand,
nanotechnology has been applied to a variety of fields such as electronics,
photonics, and bionics, but | think less effort has been made in the
field of mechanical engineering. Methods and technological activities
in nanotechnology, especially mechanical engineering, are somewhat
less eye-catching so it's difficult for students, officials, and laypeople
to understand. We strategically tried to make nanotechnology more
prominent. However, the Fourth S&T Basic Plan, which begins this year, has
been set up to take only two objective strategies of ‘green innovation’
and ‘life innovation’. Unfortunately, the word ‘nanotechnology’ has
vanished from this plan.

Takamasu: The expression ‘nanotechnology’ was first suggested in 1974
by Japanese professor Norio Taniguchi of Tokyo University of Science. It
has been a strong field for Japan, so we should be concerned about the
present situation. The U.S. has been using the expression ‘Science and
Engineering’, placing emphasis on science. Japan should compete in
the field of technology, and we should introduce nanotechnology into
mechanical engineering, in line with the GMSI concept.

Ishihara: | agree. The field of nanotechnology, especially devices and
materials, was once far more advanced than in the U.S. Before the
announcement of the NNI, the U.S. National S&T Advisory committee
dispatched inquiry commissions for nanotechnology to both Japan and
Europe. They visited universities such as The University of Tokyo, national
laboratories, and some private research institutions. They realized that they
were far behind Japan in the fields of nano-devices and nano-materials,
and they therefore allocated a large amount of money to nanotechnology
R&D. Ten years later, the U.S. is now the leader in nanotechnology applied
to many fields.

Take Control of Innovative Technology and Win Global Competitions
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— Japan was once the leader in the semiconductor business.

Ishihara: They say that you can be in the leader in a specific industry
for only 30 years. | myself saw Japan's rise and fall in the semiconductor
business while | was working at the NTT Research Laboratory. In the latter
half of the 1980s, the most impressive period for Japan, we produced
more than 50% of the world's semiconductors, and six of the top ten
semiconductor manufacturing companies were Japanese. However, in
the 1990s, Japan's share of the world market suddenly dropped. Now it
is only at 20%. Nowadays, the business competence of semiconductor
manufacturing strongly depends on the investment capability to buy high
performance equipment and machines for production. This is one of the
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@ Conversation Sunao Ishihara & Kiyoshi Takamasu

reasons that Taiwan and Korea, which have plenty of money to invest in
such equipment, have taken the lead.

Takamasu: The machines they use are made in Japan, and are currently
manufactured by Nikon and Canon. It takes hundreds of billions of yen to
set up semiconductor production lines with production and measurement
equipment. Japan wasn't able to invest that amount of money, and this
has resulted in these other countries taking the lead.

For example, there is a company called Hon Hai Precision Industry in
Taiwan. They assemble computers and deal with machining, processing,
and injection molding. They presently employ about 1,000,000 people and
their sales are about 8 trillion yen. They are a huge enterprise. One of the
reasons they have grown to such a size so rapidly is that they take orders
from Apple and machine the bodies of the iPhone and iPad. They accept
many orders from Apple because they are capable of doing such difficult
production processes. They bought 10,000 machine tools from a Japanese
company called Fanuc. This means that Japan takes an important role
in the manufactuing industry, but unfortunately, no Japanese small or
medium enterprises have enough capital for the purchase of as many as
10,000 machine tools.

Ishihara: What Hon Hai Precision Industry is doing is not manufacturing
but taking the orders of outsorced fabrications, and what's more, many of
its fundamental technologies come from Japan. Recently, talented young
Japanese engineers have been recruited by companies in Taiwan and
Korea, which is a matter of considerable concern.
Takamasu: Be that as it may, excellent Japanese small and medium
enterprises manufacture the first prototype models. Only Japanese
companies can manufacture prototypes, even though they are eventually
mass-produced in China, and that means Japan has more advanced
technology. Fundamental engineering, such as the mechanics Prof.
Ishihara is working on or the measurement research | am working on, is
probably the strongest advantage Japan has.
Ishihara: That is why, we must compete in cutting-edge technologies.
There is an opinion that Japan's way is ‘innovative R&D at home and
large-scale production abroad’. In other words, we must continue to
create and develop the most advanced technologies. It might be very
challenging but in fact, it can be also thrilling and worthwhile to take the
lead in advanced technologies.
Takamasu: | feel the same way. We must utilize technology that is one step
ahead in order to develop innovative products. It is a real delight to create,
and Japanese researchers of younger generations should realize the joy of
it.

Reported and written by: Madoka Tainaka

Photographs by: Yuki Akiyama
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Research Assistant
Takuma Shiga

SE HhE

| stayed at Prof. Gang Chen's laboratory of Massachusetts Institute
of Technology from November 1st, 2010 for three months. During this
international internship program, | was engaged in the analysis of phonon
conduction in thermoelectric materials from first-principles using lattice
dynamics and perturbation theory. Prof. Chen's group was a huge group
consisting of more than 30 people including M.Sc./Ph.D candidates and
Post-Docs. Thus, the research progress was rapid, and new interesting
topics were presented almost every day.

To become a leader in any research field, it is important to progress one's
own research and contribute to a new research topic, and this requires
strong communication skills. Before starting the internship, | thought |
knew the importance of the communication skills. However, | found that |
lack the skills as | faced many problems during my stay, and a three-month
stay was not enough to improve them. | really realized the importance of
communication skills, so | will participate in future international events to
further develop these skills.

I would like to thank Prof. Gang Chen, Dr. Keivan Esfarjani, Associate Prof.

Junichiro Shiomi, and the GCOE office for their help and support.

International Internship
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Research Assistant
Keisuke Oku
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Structure formation dynamics of low molecular
weight organic semiconducting molecules
during solution evaporation

BHBBBIEL 51T 3 EDFHRLBEOMEEI &
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Organic light emitting diodes (OLEDs) have been attracting much

attention as new displays and room lighting devices because of their
physical flexibility, high luminance and low energy consumption. Recently,
wet coating is getting attention as the fabrication process of choice
for organic thin films. However, the fabrication of organic thin films by
the coating process is still challenging because the electric and optical
properties of the organic thin layers are often inferior to those obtained in
a vacuum process. To solve this problem, understanding the film formation
kinetics during coating is indispensable.

Figure 1 shows the effect of drying rate on the device's electrical
properties. The drying rate in the drop casting was about ten times slower
than in the spin coating. We found that devices formed by drop casting
showed a lower threshold in electrical field than that by the spin coating
process for the rapid increase of current density. This is a typical effect on
device properties for the wet coating process. One of the objectives of our
research is to clarify the relationship among the coating process, the film
structure, and the device properties by understanding the dynamics of
film formation during solvent evaporation.

The most important issue regarding control of the film structure and
properties is clarification of the phase transition dynamics of solute from
the “solvated” state to the “precipitated” state (solidification) during
the solvent evaporation. In the drying process, both the condensation
of the solute and the temperature change due to evaporation influence
the solubility of the solute. To observe the variation in temperature and
the concentration during the drying process, we developed an in situ
measurement system for the wet coating processes as shown in Fig.2.
Using this system, we succeeded in obtaining a variety of information on
the phase transition of solution.
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Fig. 1 Effect of coating process on the electrical properties Fig. 2 In situ measurement system of wet coating process
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Fig.1 Maximum principal stress distribution
obtained by image-based finite element analysis
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Prediction of fatigue crack location in aluminum
die cast

PLIFTAHRAMDOESEHRUEDFHA

The use of aluminum casting alloys is widespread in different fields of

applications such as automobile, aerospace, etc. The fatigue performance
of these alloys is strongly influenced by the presence of gas pores which
are introduced during the casting process. Therefore, it is important to
know how the fatigue failure of the component is affected by the content
of the pores, their distribution and location, and the geometry of individual
gas pores.

The purpose of my research is to develop a prediction model for fatigue
crack initiation and to quantify the threshold values for the various
parameters. Since there are many parameters such as defect size, geometry,
location, notch radius etc.,, which affect the fatigue life, it is necessary to
carry out a systematic study of each of these parameters regarding casting
defects and incorporate them into a single simple model.

It has been proposed that maximum principal stress can be used
to locate the fatigue crack initiation point. In the first step, interaction
between a pair of ideal gas pores was studied using finite element analysis
calculation and an empirical prediction model was developed to show the
variation of stress concentration factors with different sizes of pores, inter-
pore distances and orientations of pores to loading direction. This model
was then applied to the multi-pore system and subsequently to actual gas
pores in a die cast test piece. The complicated curvatures of the gas pores
were also studied.

Fatigue tests were conducted on aluminum die cast test pieces
containing various level of porosity. Some X-ray CT images were obtained
to get three-dimensional geometrical reconstruction of actual gas pores.
The reconstructed model was then used in image-based finite element
analysis in meso scale to obtain the maximum principal stress (Fig.1),
and the value obtained was compared to the one obtained by using
the proposed empirical prediction model. There was a good agreement
between the results obtained by the finite element analysis and the
proposed empirical prediction model (Fig.2), and this suggests the
usefulness and effectiveness of the proposed method.

T T
FEM  Prediction Eq.(3a)
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Fig.2 Variation of stress concentration factors with
inter pore distance by prediction model

Young researchers shouldering the future



Domestic Internship
BRSA > y—r>v7

Fusion Splicer

2010 £ 10 BXH 5 2:BE. GMSI 7O 75 LDXED
beE, BRIV —>y TIZBMUT, MBI T 741N
LYY DOERARZT I EDHIEARHKT IO TIC
IEL, EESEMICTEBZT >/, EESEMIITE
BHEAEMICMEBL. 51 AFEAX— MLIZE L REREE
HIZIE, BEXRKT 74 \BEEOMERAEIR, BIEMHR
HEB I,

Ay —ry 7OENO—2I. HEHRERTERT S
K7 7ANOEEBEEX RS THoTo BEEMRT
AL2HEBEOER (ZOBEIEXT 7M1 NORERE) %
Mo TWLWBLPASBWHATIE, ASHDEVLEDH S EEZ
TWhh b, Avd—>r2y IS, ERIZZDE
Dotz b ER LTz X7 7ANDOENZEWIZEITEER
ERZARLEZIITRS, BEOEBBPHAEIFICEEELR
W7 7 A NERDOTEEHICOVWTHRRETEIEATE
120

CETOLEBEORBREBL L, 1y -2y T
DEMNTH>T-o RLERMNIZo72DIE, HARISHT 28
HAREE RETIEFAVIZER> TV I e, ZhidX
FREWNATORBERT, L53PCERTELLRS,
KRR 7V ISOTERTHLLW I 74 N\ Y DBME
IZHEE S BT Lo Z WA, B oRT. TR EE
BT BADOEBELDIEZFEIIERLDIELEERLT,
ZTOEWIZ EFEHAICERIITZRL00E Lk,

A05—rIyTEBLTRARLILIR, BEHOMAD

BE IIHBMBIIODLWTHKHET S, HEWIEEEMA
1727213 Th, IERREL LTHEIND L ZADH D
EWD T e, O LBELARRESZ TS -1
BRRIS, RULICRREER L EFouw,

@ Domestic Internship

Research Assistant

Daichi Wada
A Ky

| stayed at Fujikura Ltd. for two weeks from the last week of October in
the framework of the GMSI domestic internship program. | collaborated
with Fujikura Ltd. on the topic of optic fiber sensors, and worked at the
Sakura plant in Sakura city, Chiba prefecture. There was a cafeteria and
many facilities for R&D and manufacturing of optic fibers at their large site
measuring 515,000 square meters.

One of my goals in this internship was to see the manufacturing process
of optic fibers, which | always use for my own research. | always thought
that knowing the background of the components must make a difference
in my work. | found that it was true. | learned how to treat the fibers, and
I realized how much potential they have beyond my understanding and
also beyond my research area.

Having an experience of working in a company was another goal of this
internship. The most impressive thing | found there was a difference of
research motivation between a company and a university. | think that this
difference can be understood only by experience in both domains.

During my stay, | was given a chance to make a new fiber sensor.
Through many trials, evaluations and discussions, | obtained a keen sense
of difference of the viewpoints we have, which might define “industry”
and “academia”.

A lesson | learned through this internship was that there is a lot of
behind-the-scenes work going on in addition to your research, and an
experience to know it well or even taking a glance at it would help you to
become a better engineer or researcher. | greatly appreciate all of those
who provided me with this precious opportunity.

Optics and Electronics Laboratory
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Research Assistant

Toki Saito
Bk E

The GMSI Project-Based Learning (PBL) curriculum was designed to teach
Ph.D. candidates how to define and solve problems in interdisciplinary
research using examples provided by companies, and the students were
expected to cultivate their leadership though team management. This
year, the students were divided into 6 teams so that the specialties of
the team members were different, and each team was provided with
a topic from a company. All teams spent 5 months from October to
tackle the problems. On February 23", 2011, final presentations were
given by all teams at Takeda Hall of the University of Tokyo. Each team
gave a 15-minute presentation, and they were evaluated by companies,
professors and students. Fortunately, the team | belonged to was awarded
the best PBL award.

There are two things | learned through PBL. First, we have to clearly
recognize what we are able to do, what we want to do, and when it should
be done. When a problem occurs, the members should discuss it and solve
it quickly. Second, we have to share the purpose and shouldn't hesitate to
express an opinion when we discuss.

During the PBL work | experienced the difficulty of collaboration among
people in different research areas, but now | feel | can make the best use of
this experience when | will be in a similar situation in the future.

I would like to express my appreciation to my team members, companies,
professors and the GMSI office. Thanks to their support, | enjoyed the PBL
work and finished with good results.

Team 3 members

GMSI PBL @



The 3rd GMSI International Symposium
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@ The 3rd GMSI International Symposium

Research Assistant
Shinatora Cho
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The GMSI International Symposium is an annual joint symposium
hosted by GMSI.This international symposium consists of lectures given by
prominent researchers from various countries and poster presentations by
the GMSI Research Assistants. This year, the 3rd GMSI symposium was held
from March 3rd to March 4th at Tetsumon Memorial Hall in Hongo Campus
of the University of Tokyo. The scope of the symposium was “Designing
the Future by Multiscale Engineering”, with an emphasis on cutting-edge
research presentations.

In the symposium, 17 lectures were organized for 3 themes: Recent
Development in Extended Nano Space Engineering & Science, Nano/Micro
Element Technology for Mechanical System Innovation, and Analysis
& Synthesis for Innovation Mechanical Systems with Applications. In
addition, a panel discussion was held by the lecturers to discuss the future
prospects of Multiscale Engineering. Researchers and GMSI Research
Assistants from various fields participated in the symposium and had
fruitful discussion.

In the poster session, 66 posters in total were presented by the PhD
candidates from 6 different departments. The researchers, visitors, and
presenters had vigorous discussions, and at the end of the symposium
awards were given to the five best poster presenters, as selected by a vote
of all participants.

| had the opportunity to join the Research Assistant committee for
organizing the symposium. It was an excellent experience to learn how
to organize a symposium and make it productive for all participants.
Moreover, | was deeply impressed by the enthusiasm and leadership of
other committee members and other Research Assistant volunteers.

Panel discussion
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@ International Symposium

2011.03.03-2011.03.04 The 3rd GMSI International
Symposium

@ Open Seminars

2010.09.22 The 64th GMSI Open Seminar
Lecturer: Masako Yudasaka (Nanotube Research
Center, National Institute of Advanced Industrial
Science and Technology (AIST) / Dr.)

Moderator: Shigeo Maruyama (Department of
Mechanical Engineering / Professor)

Title: Potential Application of Carbon Nanohorns for
Drug Delivery Systems

2010.10.01 The 65th GMSI Open Seminar

Lecturer: Velayutham Murugesan (Department of
Chemistry, Anna University / Professor)

Moderator: Tatsuya Okubo (Department of Chemical
System Engineering / Professor)

Title: Catalysis by Porous Materials for Fine Chemicals
Production

2010.10.19  The 66th GMSI Open Seminar
Lecturer: Jifi Cejka (J. Heyrovsky Institute of Physical
Chemistry, Academy of Sciences of the Czech
Republic / Senior Research Fellow)

Moderator: Tatsuya Okubo (Department of Chemical
System Engineering / Professor)

Title: Challenges in Zeolite Synthesis, Adsorption and
Catalysis

2010.10.05 The 67th GMSI Open Seminar
Lecturer: Kostas Kostarelos (Nanotube Research
Center, AIST & Nanomedicine Lab, Centre for
Drug Delivery Research, The School of Pharmacy,
University of London, JSPS Invitation Fellow /
Professor)

Moderator: Shigeo Maruyama (Department of
Mechanical Engineering / Professor)

Title: Engineering the Pharmacology and Toxicology
of Nanomaterials: The Case of Carbon Nanotubes

2010.11.15 The 68th GMSI Open Seminar
Lecturer: Suk Bong Hong (Department of Chemical
Engineering, School of Environmental Science and
Engineering, Pohang University of Science and
Technology (POSTECH) / Professor)

Moderator: Tatsuya Okubo (Department of Chemical
System Engineering / Professor)

Title: Zeolite Syntheses via a Charge Density
Mismatch Approach

2010.10.19  The 69th GMSI Open Seminar
Lecturer: Hui Gu (State Key Laboratory of
High Performance Ceramics and Superfine
Microstructures, Shanghai Institute of Ceramics,
Chinese Academy of Sciences / Professor)
Moderator: Yuichi lIkuhara (Engineering Research
Institute / Professor)

Title: Evolution of Intergranular Film to Initiate Grain
Growth in Ceramics
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2010.11.01  The 70th GMSI Open Seminar
Lecturer: Jin Zhang (Center for Nanochemistry,
College of Chemistry and Molecular Engineering,
Peking University / Professor)

Moderator: Shigeo Maruyama (Department of
Mechanical Engineering / Professor)

Title: Controlled CVD Growth and Fabrication of
Single-Walled Carbon Nanotubes Array on Surface

2010.11.17 The 71st GMSI Open Seminar

Lecturer: David Tucker (U.S. Department of Energy,
National Energy Technology Laboratory (NETL) / Dr.)
Moderator: Naoki Shikazono (Institute of Industrial
Science / Professor)

Title: Hybrid SOFC/Turbine Integration and Controls
Research at NETL

2010.12.09 The 72nd GMSI Open Seminar
Lecturer: Klaus Van Benthem (University of California,
Davis / Professor)

Moderator: Yuichi Ikuhara (Engineering Research
Institute / Professor)

Title: Imaging Nanofunctionality: Field Assisted
Sintering and Dielectric Breakdown in the TEM

2011.01.18 The 73rd GMSI Open Seminar
Lecturer: Matthew P. Cartmell (Mechanical
Engineering, University of Glasgow / Professor)
Moderator: Shigehiko Kaneko (Department of
Mechanical Engineering / Professor)

Title: Space Tethers and Space Webs 1996-2011

2011.02.24 The 76th GMSI Open Seminar

Lecturer: Ze Zhang (Department of Materials Science
and Engineering, Centre of Electron Microscopy,
Zhejiang University / Professor)

Moderator: Yuichi Ikuhara (Engineering Research
Institute / Professor)

Title: Strain Induced Large Plasticity of Nanowires
from Intrinsic Brittle Materials

@ Evening Seminars

2010.09.30 The 19th GCOE Evening Seminar
Lecturer: Taketoshi Machida (GE Oil & Gas / Asia
Pacific North Pole Leader)

Moderator: Shigehiko Kaneko (Department of
Mechanical Engineering / Professor)

Title: Working for GE. Introduction to GE Energy / Oil
& Gas business

2010.10.21  The 20th GCOE Evening Seminar
Lecturer: Hitoshi Kunitaka (Space Transportation,
ISAS (Inst. of Space and Astronautical Science) Japan
Aerospace Exploration Agency (JAXA) / Professor)
Moderator: Nobuo Takeda (Department of Advanced
Energy / Professor)

Title: Powered Flight of Hayabusa Asteroid Explorer
by lon Engines

2010.11.12 The 21st GCOE Evening Seminar
Lecturer: Masaaki Maruyama (Freelance, Editor)
Moderator: Toyohisa Fujita (Department of
Geosystem Engineering / Professor)

Title: Introduction to Making Advanced Business

2010.12.20 The 22nd GCOE Evening Seminar
Lecturer: Felix Moesner (Science & Technology Office
Tokyo, Embassy of Switzerland / Head)

Moderator: Toshiro Higuchi (Department of Precision
Engineering / Professor)

Title: R&D and Educational Collaboration Activities
Between Switzerland and Japan

2010.12.20 The 22nd GCOE Evening Seminar
Lecturer: Wendelin J. Stark (Chairman of the Micro-
and Nanoscience Platform, Chairman of the Institute
for Chemical and Bioengineering, Head of the
Functional Material Laboratory, ETH / JSPS Fellow,
Professor)

Moderator: Toshiro Higuchi (Department of Precision
Engineering / Professor)

Title: Industrial and Medical Applications of
Nanotechnology - Linking Mechanics to Chemistry
and Biology

2011.01.14 The 23rd GCOE Evening Seminar
Lecturer: Yoshikazu Goto (Office for University-
Industry Collaboration, Osaka University / Deputy
Head, Professor)

Moderator: Toshihiko Koseki (Department of
Materials Engineering / Professor)

Title: Creation of New Industries and Required Talent
toward Globalization and Sustainable Society

@ Workshop Series

2010.09.12-2010.09.19
The First GSISH - GMSI Summer School

2010.11.30-2010.12.2
The Third Asian Pacific Workshop on Structural
Health Monitoring (APWSHM)

2011.01.31-2011.02.01
The 3rd Aerospace Innovation Workshop

2011.02.14-2011.02.19
2011 GMSI International Workshop on Micro-scale
Multiphase Flow Heat Transfer

2011.03.06-2011.03.13
2011 GMSI International Workshop on Synthesis and
Modelling of Nanoscale Materials

2011.03.24-2011.03.30
2011 GMSI International Workshop on Biomicro-
Nanofluidics
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