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Conversation

Future prospects of simulation technology
Visualizing invisible phenomena, creating new technologies

Chisachi Kato Professor and Director of the Center for Research on Innovative Simulation Software, Institute of Industrial Science
Satoshi Watanabe Professor of Materials Engineering, Graduate School of Engineering
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Cutting-edge simulation techniques are currently being utilized
in a wide range of fields. For example, they are being used to
calculate the turbulent air flow around automobiles to help
reduce the energy consumption associated with aerodynamic
drag, they provide useful drug discovery tools that clarify the
bonding mechanisms of protein molecules, and they help in
the creation of new devices by shedding light on the properties
of nanoscale materials. To learn about the key roles played by
simulation in the study of the extended nanospace, and the
issues involved with this technology, we spoke with mechanical
engineering professor Chisachi Kato and materials engineering
professor Satoshi Watanabe.
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Chisachi Kato

Professor Kato joined the Mechanical Engineering Research Laboratory, Hitachi Ltd. in
1984 after completing a master's course in mechanical engineering at The University of
Tokyo. From 1988 - 89 he attended Stanford University in the United States, where he
obtained a Master of Science degree in mechanical engineering. He went on to obtain a
PhD in engineering from The University of Tokyo in 1995, after which he worked as a senior
researcher in Hitachi's Mechanical Engineering Research Laboratory. He held this position
until 1998.In 1999, he was appointed as associate professor at the Institute of Industrial
Science (IIS), The University of Tokyo, and in 2003 was promoted to full professor and also
made director of the IIS Collaborative Research Center for Frontier Simulation Software for
Industrial Science. In 2008 he was made director of the IS Center for Research on Innovative
Simulation Software, and was appointed as research director on the preparatory committee
of the RIKEN Advanced Institute for Computational Science in 2009. Professor Kato
specializes in micro energy conversion, the prediction and reduction of aerodynamic noise,
and numerical simulations of unsteady turbulent flow.
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Satoshi Watanabe

Professor Watanabe obtained a PhD in physics from The University of Tokyo in 1989, and
was granted a Japan Society for the Promotion of Science fellowship during 1988 - 89.
From 1989 to 1994 he was a researcher on the Aono Atomcraft Project of the Research
Development Corporation of Japan (now known as the Japan Science and Technology
Agency). From 1994 to 1997 he worked as a visiting researcher at the Advanced Research
Laboratory, Hitachi, Ltd. In 1997, he was appointed as an associate professor of materials
engineering at the School of Engineering, The University of Tokyo, and was promoted to full
professor in 2004. Professor Watanabe specializes in computational materials science, the
electronic states of nanomaterials, and nanoscale electric and thermal transport.
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The capabilities of cutting-edge simulation technology
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Atomic structure model and electron density of Ag,S atomic switch
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Please tell us about the sort of research you're involved in.

Watanabe: |'ve always been involved in simulation, especially the
study of changes in material properties and the behavior of electrons
in nanomaterials. For example, I've used simulations to show how the
properties of materials change when you control individual atoms to
form new structures, to visualize how these structures will appear under
a scanning tunneling microscope, and to understand the operation of
new devices built at the atomic scale. Recently, my research has been
centered around electrical conduction, which plays many important
roles in the operation of devices and systems at the scale of extended
nanospace. My work includes simulating this behavior and using
theoretical analysis to understand the related experimental data.

Most electronic devices are currently made using silicon-based
materials, but now that we are approaching the performance limits
of this technology, research is intensifying in the investigation of how
further increases in performance can be achieved by substituting
silicon with other materials such as carbon nanotubes or graphene (a
sheet of bonded carbon atoms). There are also growing expectations
for the development of devices that use new mechanisms, such as
atomic switches based on oxide and/or sulfide compounds. Simulation
techniques are used for tasks such as predicting the performance of
nanoscale devices. They also aid in designing new devices by providing
researchers with invaluable tools for interpreting the results of basic
device-related experiments, such as the measurement of local electrical
resistances.

Kato: My specialty is fluid engineering, but more than half of my
research involves experiments rather than only simulations. In particular,
for the last several years | have been more involved in the promotion
of simulation techniques in my capacity as a research representative for
large-scale national projects such as the research and development of
innovative platform simulation software (Research and Development
for Next-Generation Information Technology of MEXT; since 2008) than
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Left: Original fan geometry

Right: Optimized fan geometry determined by numerical calculations
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@ Conversation Chisachi Kato & Satoshi Watanabe

Left: Numerical simulation of airflow around an automobile
Right: Vortex structure at the rear of an automobile
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actually carrying out simulations myself.

My role in these projects is to provide a bridge that allows the results
of basic research at universities to be used by industry. In other words, |
am involved in applying academic results to actual commercial products,
and validating the results of such industry-university collaborations.
This means getting involved in all aspects of the process, including
ascertaining the needs of industrial simulation, matching these needs to
software developed by academics, drawing up detailed specifications for
this software, and setting milestones (business planning). The Institute
of Industrial Science at The University of Tokyo was originally founded
not just for basic research but also to work on industrial applications
and verification, and even though professor Watanabe and | are both
working in the field of simulation, one could say we are approaching the
field from quite different directions.

Incidentally, the simulation field is seeing an exponential rise in
computer processing power, with the performance of simulation
systems increasing from gigaFLOPS (10° floating point operations
per second) to teraFLOPS (10'2) and now even petaFLOPS (10'%). The
HPCI (High Performance Computing Infrastructure), which offers
computer resources based on next-generation supercomputers, received
widespread recognition during the national budget review at the end of
last year. This system forms an important part of the infrastructure that
supports cutting-edge simulations. The Ministry of Education, Culture,
Sports, Science and Technology has designated five fields in which to
promote strategic intensive research using HPCI. One of these is next-
generation manufacturing, and is the central focus at IIS. Our aim is not
only to provide the world with astounding new technologies, but also to
develop design systems that can turn these technologies into products
that people can actually use.

We have already had some success. For example, in partnership with
Toyota, we analyzed turbulent flow around vehicle bodies in detail in
order to optimize their shapes. Transport currently accounts for about
30% of Japan's energy consumption, so there is an urgent need to
make vehicles more fuel efficient. On the other hand, vehicle efficiency
is also a fiercely competitive area. Using cutting edge simulation
technology to achieve results with greater precision, we identified
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vortices that govern a vehicle's aerodynamic drag — which is deeply
related to fuel consumption — and we have developed a vehicle shape
that reduces the occurrence of these vortices. According to model
tests, this should make it possible to cut aerodynamic drag by 7%,
which corresponds to a reduction in fuel consumption of about 3%
on the open highway. It may not sound like much, but a 3% reduction
is actually quite a major achievement in this field. Other studies we've
worked on include reducing the noise generated by the cooling fans in
server equipment and the like, and assisting the development of next-
generation semiconductors by calculating electron states based on
density functional theory (DFT) — which is close to professor Watanabe's
field of research. Within a few years, it may become possible to achieve
simulated results that are just as accurate as the results of wind tunnel
tests.

Current issues and future prospects of cutting-edge simulation technology

KRN IalL—ayORE L ER

YIal—>aroRE kHvohdTL—I7XIL—
IZDVWTHRATLIEE L,

ME—RBIZIE . AR DEIBNA N T A= X
AYE21—FONELSIEETOIIRETIEHRL. ZDf
HOY T Iz T ORELNPKERFEO—DOTT, £,
REOEBIFAEXLARILTOY 7 b7 EEERTHES Y
ThOzT7IZR@3RERE vy THHEDLEE, ALHAR
BOIIa=T4HNTES Y7 b THNIETZ 2T IILH%R
(TH, Y R=MMHILABRCTHLLDTT A, FREES
BWMES ERDBEZI0HDIFIZIEVWEEHA,

g HOTE, ¥Ial—2aryiWAEZTDEDE
FIRMNEHEZT> WD TT A, RETIE, REELT
WAHARECLETHREICI DD > TL B EMELFFH
IZFNPITBIELELHB>TETVLWADT, HIZTHHEN
PTVWY TV T7ERARETHILEIZESONTWLEDIFT
ERcE

MEE——AT, —OIL¥Ial—yarybn-THIEE
IZEWABROT, MREBAHD,. EOLSHENTHR
ZLTW20h, BEOUBMNBXHAEICTI2LELNH S
DOTIFHELWHEBWET, AERERART 20N, 7LT
DXL%xRAFET 200, ERARUADOANIZLE->THHZ
2LV TRV TERETION. THIZL->TZN
ZNT7TA—FHES, BRAHII, EOTOTP U FTIE
FEROTLITVIL L HIEERISNTWVWEIHMEZH
WTC, V7 bhTxz7ELTEEDBIEZBNELTLE
THL, FUBEBFARDLNEDTT,
EBE—Z5VLOEKRTIE. FAOMRIE. BILL-AESR
EFRAVWEVEFOLIWY 7T TORRICHELT W
HIFEY ERICHET S, FiLLWAERORAREEZBEEL T
WET, EXIF/RT—LDYIaL—3 3 yEEL,
ZIHHEBRAIARSIND LS IChY E LA, mER
EERICEZ2BFANLGEREFRATEYIaL—va v F

— What are the issues currently facing simulation technology, and what
sorts of breakthroughs are needed in this field?

Kato: It's actually not easy to make the best possible use of high-
performance computer systems such as supercomputers, so it's very
important to develop software that helps people do this. There is still a
wide gap between the sort of software that gets developed at the level
of basic research in universities and the software that is used in industry.
Software that is used among research communities often comes with no
documentation or support, but this would be unacceptable for software
made widely available to a large number of users.

Watanabe: It used to be the case that simulations were performed
by experts in the field. Today it is often something that experimental
researchers and industrial technicians do in their spare time, so there is a
growing need for software that anyone can use without difficulty.

Kato: On the other hand, simulation is itself a very wide field, so |
think it's important for researchers to have a clear idea of their own
position with respect to the objectives of their research. They will need
to take different approaches depending on their research methodology,
whether or not they are developing their own algorithms, and whether
or not they want to develop software that can be used by non-
specialists. By the way, the projects | mentioned earlier need to be user-
friendly because we are aiming to develop software using knowledge
of methodologies and algorithms that have already been established to
some extent.

Watanabe: In that sense, | guess you could say my research is aimed
at the development of new methodologies located upstream of the
development of user-friendly software by established methodologies. In
particular, nanoscale simulation methods have been actively researched
over the last couple of decades, but there is still a great deal of work to
be done, such as the establishment of simulation methods for predicting
localized heat generation by electrical currents.

Kato: In a nutshell, the most important requirement of any simulation
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@ Conversation Chisachi Kato & Satoshi Watanabe

is to clarify what it is you want to do, and what sort of phenomena
you want to investigate. This determines the flow of the whole process
— choosing the methodology, building a model, deriving algorithms,
developing software, putting the system together, and tweaking its
performance to get the best results from the available hardware.

— Finally, do you think simulations will some day replace experiments?

Kato: Simulations allow us to understand phenomena by modeling
them mathematically, but they will never replace experimental
observations. For a start, it's impossible to devise mathematical formulae
for phenomena that aren't yet understood. In particular, engineering is
an academic discipline that ultimately provides feedback into people's
lives, so | think it's impossible to do away with testing with regard
to systems that people will actually use. But having said that, the
relative importance of simulation will no doubt continue to increase as
simulations become more accurate.

Watanabe: Another important role of simulation is visualizing
phenomena that are impossible to observe experimentally. For example,
it's impossible to see the turbulent air flow around vehicles that
professor Kato mentioned earlier, and nanoscale phenomena are often
difficult to observe. By using simulations to visualize these phenomena,
we can gain a deeper understanding of what is happening in our
experiments. Sometimes, simulated visualization leads to the discovery
of new phenomena that had not been predicted. For nanoscale
phenomena in particular, simulation techniques are being developed
based on the sound foundations of quantum mechanics, so if the
simulation precision can be increased then we should stand a greater
chance of making these sorts of discoveries. One of the great things
about simulation is the way it helps us to understand things that were
previously unexplained.

Kato: Nanoscale simulation is also expected to make a large contribution
to the field of medicine.

One of the things we are currently using HPCI for is all-electron
simulation of proteins. For example, the blood sugar levels in our bodies
are regulated by insulin, which forms a hexameric structure comprising
six molecules. When people with diabetes are given insulin, it has to take
on a dimeric or monomeric form before being absorbed by the body,
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The role of simulation in GMSI

which means that these people can't eat straight away after taking
insulin. To help develop a faster-acting drug, we are using quantum
chemical calculations to ascertain the electron orbitals of insulin in order
to elucidate the molecular clustering mechanism. The same method
can help clarify the bonding mechanisms of all sorts of proteins, which
will be useful for improving the efficacy of existing medicines as well
as developing new ones. Furthermore, quantum chemical calculations
could be said to play a crucial role in advancing the frontiers of human
knowledge by shedding light on viral mutations and the workings of
anticancer agents.

Watanabe: However, even the fastest supercomputers aren't yet
powerful enough to obtain quantum mechanical solutions for chemical
reactions like these. For this reason, systems such as proteins that
contain large numbers of atoms and electrons are currently analyzed as
static systems in which the movements of the atoms are ignored; real
chemical reactions are dynamic processes that require a vast amount of
computation.

Kato: That's right. The insulin analysis | mentioned earlier is based on
static calculations of molecules in a vacuum state; dynamic processes
aren't included. In terms of reaction pathway analysis, we've made a
start at analyzing what sort of reactions are liable to take place, but
if dynamic processes were included then we would probably need
over a million times as much processing power. And no matter how
fast our supercomputers become, we won't ever be able to take full
advantage of their capabilities unless we can get data in and out of
them fast enough. Compared with the rapid progress of computers,
telecommunications networks still have some way to go. Specifically, in
addition to working on the development of methodologies, algorithms
and software to get the best performance out of supercomputers and
the construction of networks that can handle vast amounts of data,
we need to work towards a paradigm shift in the style of research and
development and the role of HPCl in this work.
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—Tell us about the role of simulation at the Global Center of Excellence
for Mechanical Systems Innovation and your involvement with this
technology.

Watanabe: Simulation plays an important role in most fields of
engineering, and here at GMSI it's a particularly vital research tool for
dealing with the extended nanospace. One of the core lecture courses
in the educational program offered to RAs (PhD candidate research
assistants) at GMSI is “Mechanical Systems Innovation 1", which is
mainly about project-based learning. This course includes simulation
exercises as part of the students' preparation for working on projects,
and these are based on the importance of simulation. This is because
knowledge of simulation techniques helps to broaden one's approach

)
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@ Conversation Chisachi Kato & Satoshi Watanabe

to research, even for non-specialists. In this way, GMSI is pro-active not
only in research but also in the education of young researchers.

Kato: As computers develop in the future, | think there will be more and
more situations where engineering will be required in nanotechnology
and biotechnology fields, but at present we don't yet have the
education plans or academic systems set up to transfer our findings
to later generations. So as for the direction that engineering will take
in the future, | think GMSI is playing an important role in presenting a
comprehensive vision of the field of engineering. In research, | don't
think it's so difficult to do things that are useful to society, but it
assessing the direction that engineering will take as it encompasses an
increasingly broad scope is very challenging. | think we need to provide
education with a clear vision and a helping hand.

Watanabe: That is why professor Kato is currently orchestrating the
creation of a new textbook. It really is important to have someone at
the center to organize everything into a systematic whole. | get the
feeling that simulation technology would also benefit from this sort of
systematic treatment, even though the individual methodologies have
not yet been developed to an advanced stage.

Kato: Well, the laws of thermodynamics clearly show that things
naturally tend to become more disordered! Somebody has to try and
keep the entropy levels down. It's vitally important to consider where
society is heading in the future, not just with regard to engineering. As
things become more diversified, | think it will become more and more
important for us to offer education while carefully selecting material
that can be covered in the limited time available. In the same way, I'd
like to see young researchers dreaming up their own visions of how they
want the world to be in the future, and pushing forward to realize these
dreams.

Reported and written by: Madoka Tainaka
Photographs by: Yuki Akiyama
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GMSI International Lectures are organized by inviting active leading
researchers in various research fields. They deliver a series of lectures on
their area from basics to cutting-edge researches.

The 4™ International Lecture was delivered by Prof. Sangtae Kim (UC
Davis) once a week from June 23, 2010 to July 21, 2010, and five slots
in total were allocated. His lecture was entitled “Defect Chemistry of
Interfaces and Nanoionics”. The research field of Prof. Kim is nanoionics,
and is leading directly to fuel cells that recently attract much attention
both scientifically and technologically. In addition to students majoring
in material science, a lot of students in other fields attended his lecture,
which showed their high interest in nanoionics.

The contents of his lecture are of course very interesting and stimulating,
but here, | would like to mention his lecture style. His lecture was
interactive. Specifically, students were highly involved into his lecture by
answering questions asked by him. This style is rarely seen in Japanese
classes, where the lecture style is passive and students just listen to what
the lecturer says. The interactive style encourages students to participate
in lectures actively. Since most Japanese students are not accustomed to
this style of lecture, some of them were intimidated at first. It was, however,
a great experience for us to join a world-class lecture. | would like to say
to the students who did not attend the lecture of Prof. Kim - Don’t miss
the next chance to attend an international lecture and have a realistic
sensation of such a world-class lecture!

Lecture by Prof. Sangtae Kim

The 4th International Lecture



Young researchers shouldering the future
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Left: Example of Small UAV - Mitsubishi MARSO7AF
Right: Small UAVs Flying in Formation (concept)
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@ Young researchers shouldering the future
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Path Planning of Small Unmanned Aerial Vehicle
Formations

INBY SR\ P22 4 OD R R O R B A

In recent years, many researches and developments have been done on
unmanned aerial vehicles (UAVs). This is because UAVs can efficiently
perform missions which are too dangerous or costly for manned
aircraft to perform. Out of the many UAVs being researched, UAVs
with wingspans of around 1m (small UAV) have high operationability,

as they do not require runways to take-off/land. However, small UAVs
have a short cruise range and small payloads, therefore their fields of
application are quite limited.

One way to overcome this limitation is to fly small UAVs in tight
formations. As often demonstrated by flocks of migrating birds, aircraft
can also reduce the amount of drag by flying in tight formations. With
the formations, small UAVs would be able to accomplish missions in
areas they could never reach before, or, perform the same mission while
consuming less energy than before. For example, if there are multiple
mission target points in the same direction, the amount of energy
required to accomplish the missions can be dramatically reduced by
flying to the targets in a formation.

In my current research, | am focusing on the path planning problem
of small UAV formations. In my method, the target points are grouped
by cluster analysis, and then actual paths are calculated using potential
fields. The main feature of the proposed method is that it takes into
account the fact that aircraft must avoid obstacles when planning
not only the path of a single aircraft but also the path of the entire
formation.

I am currently working on a static problem, when the environment
does not change during the mission, but in the future | would like to
expand the method so that it can be applied to dynamically changing
environments as well. In addition, preparations for flight tests to
evaluate the actual merits of formation flying are currently underway.

Ny = 43.67

No = 34.32

Left: Paths to Targets with No Formation Flying
Right: Paths to Targets with Formation Flying
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Super-resolution Optical Inspection Using
Structured Light Shift

RRWA> 7 b ZRAVICEREAFREHIFE

Microfabricated structures such as semiconductors and MEMS keep

shrinking as nanotechnology advances, and demands for measuring
microfabricated structures have increased. Optics and electron beams
have been mainly used for that purpose, but the resolving power of the
optics is limited by the diffraction limit, and it is generally low for defects
of sub-wavelength geometries. On the other hand, the scanning electron
microscope needs vacuum and induces contamination in measurement.
In order to find a solution to these problems, we have proposed a novel
optical inspecting method for microfabricated structures using standing
wave shift.

The following is the procedure of our proposed method. The standing
wave illumination is generated by two-beam interference. The standing
wave illumination is scattered by the sample surface, and the scattered
light is focused on a CCD imaging surface through the imaging lens. The
standing wave is shifted on a nanoscale by the phase difference between
the two beams in the illumination. The scattered light is then modulated
by the shift of the standing wave illumination. A super-resolution image of
scattering efficiency can be calculated from multiple images by the super-
resolution image reconstruction algorithm.

We carried out a fundamental verification of this method by computer
simulation and experiments. On verification by simulation, we created a
100 nm L&S pattern sample with multiple short circuits and broken wires.
As the result of super-resolution reconstruction, the structure of the line
& space pattern and positions of short circuits and broken wires were
detected.The result of this super-resolution experiment demonstrated that
a structure having a 200 nm L&S pattern with attached foreign particles
and carbon contamination, which could not be resolved by uniform
illumination (diffraction limit : 590 nm), was successfully distinguished.
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2010 GMSI Summer Camp
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@ 2010 GMSI Summer Camp
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The 2010 GMSI Summer Camp was held at the Izu-Kogen Club located
in Ito, Shizuoka Prefecture for four days from 28™ July 2010. A total of
76 people participated in this event including 46 RA students from The
University of Tokyo and 30 PhD candidates from all over the world.

The main objective of the summer camp was to improve participant’s
international communication skill and leadership through group
discussions. First, the participants were divided into 10 teams, and then
each team was given a different topic and asked to propose an innovative
idea about it. We also had to give a presentation about our proposal.

The final presentation was planned on the third day, and we had to
prepare for it. The time we had for substantial discussion was only one
day. However, one of our team members from England showed strong
leadership, and we appointed him as our team leader. As a team, we all
did our best to make the event successful. The brainstorming sessions
and discussions with them were so exciting. | realized that there are
many things | have to learn - for example, | was shy and sometimes
I could not get into the discussion due to lack of my English knowledge.
Even in such cases, team members were patient and helped me a lot.
When we prepared for the final presentation, each member contributed
to the work playing his/her role. We finished preparing the presentation at
the very last minute, but we were content with our work. | learned various
things and experienced a lot of things through this summer camp. It was

an exciting and valuable experience.

2010 GMSI Summer Camp participants
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Every year more than 70 exceptional Ph.D. students from the world’s
top universities (e.g. MIT, Stanford, Cambridge, EPFL, etc.) gather to discuss
their current projects and the potential influences of their results. This
year’s camp was held at the Izu-Kogen Club, Mitsubishi Heavy Industries,
Ltd., in Ito, Shizuoka Prefecture, Japan from July 28 to July 31,2010.In order
to adapt to the international nature of the conference or workshop, all
discussions and presentations were conducted in English, proving to be
quite a challenge for non-native speakers. Furthermore, all participating
members were divided into groups of approximately ten people and
tasked with the overall judgment and comprehensive evaluation of all
projects. These groups discussed each project theme, results, and any
realistic implementation of the aforementioned results in the hopes of
determining the camp’s best team.

A few of us were participants of last year’s summer camp, so this year
it was our responsibility to help organize the event, as well as decide
upon effective group compositions, project themes, and methods
of presentation. After much thought and preparation, a successful
methodology for realizing the goals of all participants was implemented.
During the four-day camp, various cultures from all around the world met,
conversed, and bonded through research, discussion, and a desire to push
the limits of scientific knowledge for becoming internationally recognized
leaders.

This camp also provides Japanese with a great opportunity to observe,
and hopefully learn from, the presentation style of western students.
Japanese tend to give presentations without charisma or energy, thus
making it difficult to get their audiences involved. At this summer camp,
it is possible to improve yourself as a scientist, by learning how to think
critically, discuss, design an attractive presentation and possibly incite
audience participation. If Japan really wants to become a world power
on the forefront of modern technology, then these are skills that must be
obtained by our upcoming generation.

My team members before our presentation

2010 GMSI Summer Camp @
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Final presentation

@ International Space University Space Studies Program 2010
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The International Space University (ISU) was founded to educate
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promising young leaders in the space sector. Every year the ISU organizes
a nine-week summer school named Space Studies Program (SSP).
The participants in the SSP study various fields related to space (e.g.,
engineering, biology, medicine, law and sociology) through lectures,
workshops and team projects. SSP10 was held from June 28" to August
27",2010 at the main campus in Strasbourg, France. The number
of participants was 120 from 29 countries. | think it is important to
understand other cultures for working in an international environment.
Therefore, | applied for SSP10, where | found opportunities to have
international experiences.

During the school, active participation of the other students had
impressed me. We had 10 minutes for a Q&A session after every lecture,
but there were too many questions to answer within 10 minutes. In
Japanese universities there is not usually a Q&A session for lectures, and
even if lecturers ask for questions, only a few students raise their hands.
Not only in the SSP lectures but also in team projects, the participants were
active; they proposed a collaborative organization and played the roles of
manager, leader, secretary and editor. | also contributed to our team as one
of the presenters at the final presentation and had fruitful international
experiences.

Finally I would like to thank the GMSI staff and the ISU staff for supporting
me to attend the SSP10. | also thank the other participants for sharing a
wonderful time.

Opening Ceremony
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A special session was organized by GMSI Prof. Yasuyuki Yokono during
the 2010 Mechanical Engineering Congress to promote collaboration among
GCOE programs and discuss Ph.D. education. The session was entitled “Ph.D.
program to foster young researchers with international competence”, and
the leaders of 7 GCOE programs in the field of mechanical engineering
joined the session. They introduced the educational strategy in their
program, and many questions were asked about career possibilities for
Ph.D. students. They all agreed that GCOE educational activities, which
are to foster young leaders in both academia and industry, should be
disseminated to the society, especially people in industry. Two pages
of advertisement on an interview with the CEO of a large cooperation
and Ph.D. candidates of the 7 GCOE programs were run in two major
newspapers—The Nikkei Shimbun and Nihon Keizai Sangyo Shimbun—on
Nov. 8™, 2010.

In addition, “Conference for Future Creation” was organized by
young researchers from 14 GCOE programs in the fields of mechanics,
construction and others. More than 50 young researchers from all over
Japan participated to the conference held on Sep. 24t and 25t. After
having two keynote lectures on future technologies, the participants
were divided into groups of 5-6 persons and discussed possible future
technologies that may bring breakthroughs and innovations. All of the
participants are in the field of Engineering, but the research topics are very
different from each program. It was very stimulating to exchange opinions
with young researchers of the same generation, and it was nice to create
a future vision together with them. We hope to continue this conference
series to create a community of young GCOE researchers and students.
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