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<HiEk - 9E - £ - FH>
< Earth, Material, Life, Space>

10:00—10:30
WAARDBEKRHIEIZF S
“Learning from the Huge Earthquake in the East Japan”
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Kazuo Oike (International Institute for Advanced Studies, Director)
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The Japanese Archipelago is located on the deformation belt containing four plates.
The nature of this Archipelago is essentially characterized by earthquakes, eruptions
and tsunamis. Let us consider the Earth based on this nature.

The mechanisms of the 2011 Tohoku Earthquake are discussed. The whole earth
watches the East Japan through pictures just after the earthquake. Huge earthquake
of this kind was registered a magnitude of 9.0. This natural phenomenon could be

observed once a thousand of years over a half of the main island of Japan. I will try to



explain this massive earthquake in popular language using accumulated knowledge of
the earth sciences.

The earthquake has caused great disasters. To understand the background of these
resulting disasters, I wish you would understand the mechanisms of this earthquake.
For people living in the 21st century, there are so many serious problems such as
resources, energy and global environment. It is meaningless to consider these
problems without knowledge of the Earth itself. It is difficult to understand life
without thinking about the Earth, because life originated on this Earth. As an
example of the vast phenomena happened in the Earth in the past, we should start to

learn more about our Earth.

10:30—11:00
HAEEHORERE—7— P

“Origin of Interactions— Gauge Principle”

L K— (BB R T A BT IE T )
Taichi Kugo (Yukawa Institute for Theoretical Physics, Kyoto University,
Particle Physics)
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The fundamental forces or interactions in our maerial world have their origin in a
very simple principle, called Gauge Principle, which says that everything can be
measured locally at any spacetime point referring to arbitrarily chosen local coordinate
system, and the natural law takes the same form irrespectively of the referring
coordinate system. The establishment of the Standard Model of elementary particles in

1970-80s brought about such a simple understanding to us.



11:00—11:30
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“Right and Left in the Living World”
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Noriko Fujii (Research Reactor Institute, Kyoto University, Radiation Life

Science )
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Our surrounding world shows oppositions such as right and left. Most animal
bodies are symmetrical, whereas snail shells show either right-handed or left-handed
structures. The problems of right-handedness versus left-handedness are deeply
related to our usual life. Even molecules form right or left-handed structures.
Consider proteins of living organisms; their components, amino acids, show right
(D-amino acids) or left-handed (Li-amino acids) structures. It is considered that before
the emergence of life, L-amino acids and D-amino acids were synthesized in equal
numbers. As evolution continued D-amino acids were eliminated and all living
organisms were then composed of only L-amino acids. Nobody knows why, where or
how nature selected L-amino acids, or whether the selection of L-amino acids had a
logical reason or was a chance occurrence. However, it is clear that only one of the

enantiomers (L-amino acids in this case) could be selected because polymers which



consists of many diastereoisomers of amino acids would not be able to be folded into a
proper structure to form proteins. Therefore, homochilarity is essential for life. Once the
L-amino acid world was established, D-amino acids were excluded from living systems.
For this reason, the presence of D-amino acids in living organisms has not been studied
in the life sciences for a long time. However, D-amino acids were recently detected in
various living organisms in the form of free amino acids, peptides, and proteins. Free
D-amino acids were observed in mammalian tissues related to developmental stages,
while some D-amino acids in proteins were considered to be a result of racemization
during aging. The appearance of the isomers can induce the partial unfolding of the
corresponding proteins, leading to a diseased state such as cataracts and Alzheimer’s
disease. Here we describe the recent advances in the study of D-amino acids in protein

of our living body.
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"Cosmogenesis—Problems and Prospects"
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Junichi Yokoyama (Graduate School of Science, University of Tokyo,
Astrophysics)
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Our Universe, whose dimension extends more than 10 billion light years with diverse
hierarchical structures consisting of stars, galaxies, and clusters of galaxies, was said to
have created with Big Bang at 13.7 billion years ago. Contemporary cosmology, however,
has revealed that our Universe experienced inflationary expansion era before the big
bang, and even the Universe before cosmic inflation is now under investigation. I

discuss several thoughts and ideas on cosmogenesis.
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<World of Cell and Water>

13:30—14:00
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“Artificial Muscles — Soft and Wet Engine of the Next Era”
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Yoshihito Osada (Advanced Science Institute, Riken, Soft & Wet Science)
J.P Gong (Advanced Life Science, Hokkaido University)
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We report new-type of bio-machine reconstructed from the chemically cross-linked
muscle protein: actin—-myosin and microtubule-kinesin gels (Nanobiomachine) both
fueled by an adenosine triphosphate (ATP). This might be the first man-made
biomachine gels fueled by ATP. Since these gels are originated from cytoskeleton
proteins which are characterized by their high hierarchical structure with three
dimensional structure, they can exhibit so-called “emergent function” such as
self-healing, switching, memory, and self-oscillating through reversible sol-gel
transition across the hierarchies which are becoming one of the central interests of life
science now-a-days.



14:00—15:30
IR DRI 72 A Ay
“The Secret Life of Water: £ = H2O’

Gerald H. Pollack, Ph.D. (V> ho R, AW IT5)
http:/faculty.washington.edu/ghp/
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School children learn that water has three phases: solid, liquid and vapor. But we
have recently uncovered what appears to be a fourth phase. This phase occurs next to
water-loving (hydrophilic) surfaces. It is surprisingly extensive, projecting out from the
surface by up to millions of molecular layers.

Of particular significance is the observation that this fourth phase is charged; and,
the water just beyond is oppositely charged, creating a battery that can produce current.
We found that light recharges this battery. Thus, water can receive and process
electromagnetic energy drawn from the environment — much like plants. The absorbed

light energy can then be exploited for performing work, including electrical and



mechanical work. Recent experiments confirm the reality of such energy conversion.

The energy-conversion framework implied above seems rich with implication. Not
only does it provide an understanding of how water processes solar and other energies,
but also it may provide a foundation for simpler understanding natural phenomena
ranging from weather and green energy all the way to biological issues such as the
origin of life, transport, and osmosis.

The lecture will present evidence for the presence of this novel phase of water, and
will consider the potentially broad implications of this phase for physics, chemistry and
biology, as well as some practical applications for engineering.

(Public lecture: http://www.youtube.com/watch?v=V7;KL2-B0QA&feature=related)

<EBF. ZZAHADHR>
< Education and World of Mind >

16:00—16:30
LEHBEOBE—FETNEBANTH
“Rebuilding of Moral and Education”
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Kazuo Nishimura (Research Institute of Economics, Kyoto University

Complex Systems Sciences of Economics)
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The relaxed education policy started around 1980 in Japan. I am against the so-called
“relaxed education,” because students study only with the smaller number of exercises
in their textbooks, or attend the less number of lessons at school?

Japan Youth Research Institute lately reveals that more than 50% of Japanese high
school students do not study at a supplementary school nor do their homework at home.
This result is extremely serious in comparison of 13% in the USA and 8% in China.

It is not only the case with education but I would think that problems come from
systems or policies rather than people’s thoughts.

The members of my economic research group carried out a thirty-minute quiz at
universities in their first meeting of the lecture on economics in April, 1998.

A quiz covered 21 questions to make total 25 points among which five simple
calculations at an elementary school level were included. It was carried out informally
only at private universities at the time.

We compared the mathematical ability between those who had chosen mathematics
and those who hadn’t in their entrance exams. And it was revealed that around 30% of
the students at a faculty of humanities gave a wrong answer to at least one of the first
five questions at the elementary school level.

Let us take a look at the history of juvenile delinquency. It started to place the
importance on school reports in Tokyo in 1967. Ten years later domestic violence
emerged in 1978 and then school violence followed. Bullying subsequently became
known at schools nationwide.

The Ministry of Education, Culture, Sports, Science and Technology worked out a new

policy of a school report to make a rating evaluation of “eagerness, interest, attitude,”



and several other activities. Unfortunately it was around its implementation that

violence at school broke out twice as much as before.

In order to increase the academic level and the recover the moral standard of children,
I propose the improvement of the textbook used and teaching children a few basic rules

in homes and public schools.
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“The Surface and Depth of Consciousness—Depths as a Common Ground”
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Tadashi Nishihira (Graduate School of Education, Kyoto University,

Human Education)

17:00—17:30
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“Outside World Versus Inside World”
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Carl Becker (Kokoro Research Center, Kyoto University,
Moral Philosophy)
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<BHRDOBHE>
<Science of Complex Systems >

10:00—10:30
BT AT B~DFR A

“A viewpoint for emergence of a system”

HEFHZ (AT 272 TRERT:, FR. ANLAEE
Hideyuki Nakashima (Future University Hakodate, President)
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What is a real emergence? Just like life itself, the interaction between internal force
and environment is considered to cause emergent phenomena. Traditionally, however,
researchers such as those in the field of artificial life have picked up interesting
phenomena from an external viewpoint. In this talk, I try to account for the
importance of the adoption of an intra-system viewpoint, and then I apply the view to

the emergent system.
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“Web as a new framework for understanding the mind”
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Takashi Ikegami (Graduate School of Arts and Sciences, University of

Tokyo, Complex Systems Sciences)
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The Web started as a mere cluster with four nodes has now become a vast, evolving,
complex system that perceives, memorizes and develops its own structure. Recently,
Graham and Rockmore have proposed to use Internet as a new metaphor for the brain.

In line with their study, we propose to use the Web as a new framework for

10



understanding the mind. The Web has begun a new phase consisting of two structures;
search engines such as Google making an enormous amount of public data easily
accessible and Social Network Services (SNS) such as Twitter helping people exchange
private information. By referring to the former as semantic memory and the latter as
episodic memory, we argue for the states of the Web and discuss how that can be used to

understand the mind.

11:00—11:30
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“Communicating brains: Is it origin of mind?”
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Ichiro Tsuda (Research Institute for Electronic Science, Hokkaido

University, Complex Brain Sciences)

<HDEY OBREE L EERE>
< Environment and Health Effects>

13:00—13:30
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“Fragmentation of Science & Technology, and Perspectives for Sustainability”
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Masumi Yamamuro (Graduate School of Frontier Sciences, University

of Tokyo, Biogeochemistry)
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We have been confronted with a crisis for our sustainability such as global warming
and a population explosion. A great cause of this crisis is the development of science and

technology. On the contrary, it is science and technology that could give us solutions to

11



those problems. This talk will, first, summarize the present view of science and
technology in Japan. Then, I will discuss how to develop science and technology in order

to keep up our sustainability.

13:30—14:00
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“Biological effect of environmental electromagnetic field”
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Tsuyoshi Hondou (Graduate School of Science, Tohoku University,
Physics)

Hidetake Miyata (Graduate School of Science, Tohoku University,
Biophysics)

Masami Ishido (National Institute for Environmental Studies,

Environmental Sciences)
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We have studied the biological effect of electromagnetic field using biological cells
such as MCF-7 and HUVEC. In this talk, we will present our results and recent
progress in the field by focusing on the close relationship between environmental
electromagnetic field and living organisms, and discuss the implication of the scientific

results.

12



14:00—14:30
DNA $8 15 D fet B 2%
“Health effects of DNA damage”
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Kiyoshi Miyagawa (Center for Disease Biology and Integrative Medicine,
University of Tokyo)
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It 1s well known that health effects, particularly cancer risks, arise when DNA
damages are not repaired. Chromosome instability syndromes, for instance, have
provided us important insights into the relationship between DNA damage and diseases,
and have contributed to the development of medical science, with serving as models in
this field. There arises a general question whether men and women without such
specific syndromes have some adverse effects due to DNA damages. A small amount of
DNA damage can be repaired correctly, so that it is very difficult to understand the real
effects. To address this problem, it is necessary to consider the environmental factors

that could cause DNA damage. Proposing some hypotheses, I will discuss this problem.

<BFELala=r—var>

< Science and Communication >

15:00—15:30
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“Science Communication” as a link between science and society

— Personal Background and Current Situations”
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Hiromi Yokoyama (Graduate School of Science, University of Tokyo)
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I wished to work for the communication between science and society when I was a
junior high school student. I happened to be interested in physics through papers and
books, and then wrote my reports about their contents. I had enjoyed learning sciences
and writing their contents. I really wished to do such efforts as a career. When I was
a student and a graduate student of University, I studied experiments on elementary
particle physics. I also wrote scientific news. Now, I am doing research and education
on the explanation of sciences and science communication. Starting from my own
experiences as a junior and high school student, I talk on the present situations of the
science communication. I also try to talk about what scientists must consider

especially after May, 11, 2011.

15:30—-16:00
KBGEE) & FH R T
“Solar Activity and Space Weather”
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Kazunari Shibata (Kwasan and Hida Observatories, Director)
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Recent observation on sun has revealed that there are so many explosions. The
resultant solar flares attack surrounding space including upper air layer of the Earth.
Satellites are always susceptible to be damaged, and astronauta spacemen are also
susceptible to be irradiated due to solar explosions. It is now known that there are
additional damages on various systems such as aircraft navigation systems, microwave
communication systems, substation transformer systems and pipelines. It is the
forecast of solar activity or space weather that must be the urgent topics.

This talk will, first, deal with recent observations of sun, and then will discuss the

present situation of solar activity and its future.
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