2006 18

2006 4 2007 3






(1IAS Fellow)

I1AS NEWSLETTER

12

54
55
55

55

56

56

57

57



52 2006 6 2005
58

53 2007 3 2007
59

2006



2006

2006

4

1

20



2006

2006 4 1
05 07
2004
04.4. 1
04.4.1 * 06. 6.30
$04.4.1
2005
‘£ 05.4.19 ° 06. 9.30
05.6.10 “ 06. 6. 9
06.1. 7 * 07. 1.6

2006



2006

2006 4 1

19



2006

2004

2005

15.1

2005

1,020
4,500

3500

2006

600



2006

2006




1988

IT

II1

v e-learning







10

2006

2001 2002

2002 8 2006



2006

2005

FENETENNE FHMTEMER

BEHAMERS | BEWAoNEES

2006 http//www.iias.or.jp

2000
1800
1600
1400
1200
1000
800
600
400
200

32003 15)
B 2004 16)
02005 17)

10



2006

1998
TLO
TLO TLO

2003 2004






=\

— —
-— —
e e e = -

GdN/CrAs

GaAs/CrAs



Bi2BB’O6

High Te

GaCrN/AIN/GaCrN TMR

ZnCoO



2003

21

2003

2006

2003

2006

2004

2006

2004

2006

2004

2006

2004

2006

2005

2007

2005

2007

10

2005

2006

11

2006

2008

12

2006

2008

13

2006

2008

14

2006

2008

15

19

2006

2008

16

2005

2005

2006

2005

2006

2005

2006

2005

2007

JSPS

2005

2006

(8)

2006

JSPS

2006

2002

2005

2005 2008

2006

03

05

2006

03

05

2006

03

05

2006

03

05

2006

2005

2005

(chD) 2

2002

- -6 27 ()

2006

10 28 () )

2006

2006

2006
2006

2006
5 13

27

0 2 10
10 28 [ 12 24 ()

11




2006

19

1.

1ii.

15

10

12



06-1

2006
Research Project: Law Models of Joint Research Activities

2003 2006 4 )
Term of the Project: 2003-2006 fiscal years (4th year)

Project Leader: Dr. Zentaro KITAGAWA, Vice-Directors, ITAS;
Professor Emeritus of Kyoto University

2002

Objectives:
The research system in universities and research institutes is changing significantly. In 2002

the Japanese Government decided a strategy for intellectual property as a national policy and
established the Basic Law on Intellectual Property. A number of university professors open
businesses to utilize their research results and many universities organize intellectual property
headquarters or technology licensing centers. What kind of influence on our future has
intellectual  property from universities and research institutes?

This research subject is based on the our accomplishment, "ITAS Model for Academia-Industry
Collaboration," which was derived from the rules and regulations for the industry-university joint
research organization (Workshop on Material Science and System Design, the IIAS special
research program), a memorandum, regulation on intellectual property and a regulation on
research record management rules, through the research on Copymart (“Legal Models of
Information Market in the Near Future,” Ministry of Education, Culture, Sports, Science and
Technology; Research for the Future Program). Now we set out the construction of the "IIAS
Model for Research Communities" for the purpose of managing the intellectual property and the
duty of confidentiality.

2005

13



21 8

Achievement:

On the construction of “Law models of joint research activities,” we had advanced the
development research of an "IIAS Model for Academia-Industry Collaboration" with the
cooperation of the Copymart Meijo Institute and Kyoto Comparative Law Center. We were
working on the preparation of the translation to English.

On the research about "Joint research Copymart," the applied research on the Copymart also
had some progress with the theoretical research on the Copymart. First, the joint research on the
Copymart of electron microscopic pictures had been continued. Second, we examined the problem
on academic publication of the IIAS as part of Publication Copymart research.

In addition, our main subject in this year was the study on 21 century civil law model from
comparative law perspective, especially between China and Japan. We hold two international
forums: "Japan-China Civil Law ITAS Forum" in August, 2005 and "The Identity of German and
Japanese Civil Laws in Comparative Perspectives" in March, 2006.

Key Word: dJoint research, Intellectual property, Copymart, Academic freedom
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06-2

2006
Research Project: Totipotency of Plant and Animal Cells- Generality and Specificity

2003 2006 4 )
Term of the Project: 2003-2006 fiscal years (4th year)

Project Leader: Dr. Hiroshi HARADA, Professor Emeritus, University of Tsukuba
Project Representative on the IIAS Planning Board

2002 ITAS

Objectives:

This project aims to integrate physiological, developmental and molecular studies of the
totipotency of animal and plant cells. Our study group consists of nearly equal number of plant
and animal scientists, which certainly facilitates meaningful and productive discussion. In this
project, we plan to have a series of presentations and discussions by researchers at the forefront of
both fields and hope to gain a number of interesting and valuable new ideas and insight through

our discussion, in order to unravel totipotency.

2005 4

Achievement:
There has been almost no collaboration between researchers working in the two fields, namely
animal and plant sciences, this is despite the importance and mutual benefit of close cooperation.
This project has brought together two groups of scientists working so far independently with the
plant and animal material to closely cooperate by exchanging ideas in view of elucidating the
complete physiological, morphological and molecular mechanism of cellular totipotency.

Key Word: Totipotency, Differentiation, Chromatin
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06-3

2006
Research Project: The Relationship between Art and Society
The Struggle between Tradition and Reform
in Artistic Expression

2004 2006 3 )
Term of the Project: 2004-2006 fiscal years (3vd year)

Project Leader: Prof. Masako SASAKI,
Professor, Kyoto Saga University of Arts;
Visiting Professor, Kyoto University of Art and Design
Member of the IIAS Planning Board

Objectives:
This year we will discuss the main historical factors that cause changes in artistic expression.

Achievement:
Most of the traditional arts and cultures of Japan employ “ kata.”  We would like to discuss
what kind of role “ kata” plays in various fields and how it is related to artistic expression.

Key Word: tradition, art, expression
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06-4

2006
Research Project: Dynamic Aspects of Biological Evolution The Mathematical
Science Approach for the Consolidation and Diversity of
Structure and Function

2004 2006 3 )
Term of the Project: 2004-2006 fiscal years (3vd year)

Project Leader: Dr. Ichiro TSUDA,
Professor, Graduate School of Science, Hokkaido University
Member of the IIAS Planning Board

2005

Objectives:

We would like to investigate the mathematical modeling at each level of evolution, based on the
results obtained in 2005. Genetic information is transmitted to next generations, not alone, but
with the metabolic systems surrounding it inside a cell. We investigate the possibility of
consolidation of information in such metabolic systems in terms of mathematical modeling. The
issue of the level of selection is discussed in this perspective. A biological significance of
overlapping of generations lies in such a transmission of information by media other than genes.
The development of nervous system must have triggered to make this method be precise and
extensive. From this aspect, we investigate the role of perception and cognition and the
significance of life span in biological evolution. We will pursue a possible role of dynamical
systems with high dimension as a model of evolution, where the subject for studies is the
possibility of structuralization of parameters, which differs from bifurcations.

2005 3
1. genetic assimilation,
heterochrony, hetrotopy DNA
2.
3.
4.
5.
6.

20



Achievement:

The following topics were main subjects for study.

1. The different viewpoint from the evolution by random mutation of genes and natural selection:
genetic assimilation, heterotopy, heterochrony, regeneration of genome as a system by a change of
key DNA. 2. Chemical environments that make primitive form of life possible. 3. A new approach
to the folding process of proteins by non-Go type of model. 4. The structure of evolution theory and
the actual species differentiation. 5. Evolutionary process from the reptile brains to the
mammalian brains. 6.Evolutionary ecology and its mathematical modeling.

From the discussions on these topics, one crucial idea of the future study was derived. It is the
possibility of mathematical modeling for structuralization, which should be different from the
bifurcations in nonequilibrium systems. For example, the study should be to find the
transformation of the rules and the initial conditions in von Neumann' s automaton for
self-reproduction to chemical kinetics, thereby to model regeneration of cells and cell
differentiation. It should be essential to propose the design of experiment, in which the system
maintains a certain structure and function or otherwise collapses, according to a change of a few
system parameters.

Key Word: fixation of information, genetic assimilation, chemical environment,

evolutionary ecology, self-reproduction, bifurcations and non-bifurcations.
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06-5

2006
Research Project: Border — Phenomenology of Border —
Crossing in Nature, Life, and Society

2004 2006 3 )
Term of the Project: 2004-2006 fiscal years (3vd year)

Project Leader: Dr Mitsuhiro TORIUMI,
Professor, Graduate School of Frontier Sciences, the University of Tokyo;
Project Representative on the ITAS Planning Board

2005
actuality, reality, model 3

200

Objectives:

The Sukima- border — terra incognita is fruitful topos in which creation and emergence take
place frequently. Last year, we proposed a spectrum of border composed with Ma- controlled
border and Sakeme — border having crisis and border between apexes of actuality - reality -
model triad for phenomenological objects. The crude spectrum above means the conceptive
extension of border and it is available for classification of Sukima-border. In this year, we will
discuss relations of hierarchy and the dynamics of Sukima-border in terms of above mentioned
triad structure.

2005

3 actuality, reality, model
3 model model reality

Achievement:

During the last year, we discussed the Sukima in terms of diversity emergence from the
standpoints of mathematical physics, medical sciences, earth sciences, brain sciences, biology,
philosophy, sociology and other disciplines. Researches of Sukima are concerned with the logical
understanding of natural and human phenomena difficult in mathematical sciences. Considering
the triad composed of actuality, reality and model, there occurs a new Sukima among the
Sukima between these apexes, in which actuality is the episode independent on model, reality is
the episode depending on model and model is the rule from reality generalization.

Key Word: Sukima -border, from Ma to Sukima, hierarchy
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06 6
2006

Research Project: Biology of Learning

2004 2006 3 )
Term of the Project: 2004-2006 fiscal years (3vd year)

Project Leader: Dr. Motonori HOSHI, Professor Emeritus, Tokyo Institute of Technology
Member of the IIAS Planning Board

20

40

Objectives:

Human beings are facing to various kinds of serious problems in education and much effort
towards solving them has been made mostly from pedagogical interests. The problem of education
is complicated and relates to various issues, and thus it requires integrative approach to
understand. Although the traditional pedagogical approach is important, it is obvious that more
biological approach has to be incorporated into the discussion on the problem of education. The
reason for this is simply because learning and education are closely and deeply related to the
process of brain development.

Recent progress in brain science, developmental cognitive neuroscience, neuro-ethology and
informatics should be reflected in the improvement of learning and teaching systems. In this
project, firstly we will discuss the learning process in various biological systems from the
viewpoints of evolutionary biology and comparative neuro-ethology. Secondly, we will focus to the
biological mechanisms of learning in our brain from the viewpoints of brain science and
developmental cognitive neuroscience. Thirdly, we will investigate possible applications of
informatics and information technology to learning and educational systems. And finally, we will

25



try to establish a new and more comprehensive concept of education and to find a way to construct
life-time systems for better learning education.

11 3

Achievement:

We have studied “Learning” under the following three topics through eleven study sessions, four

and seven in the FY2004 and FY2005 respectively.

1) Learning as a biological event: For an integrative understanding of Learning, we have been
studying the learning process through discussions from various viewpoints including
evolutionary biology, comparative biology, developmental biology, ethology, neurobiology, brain
science, cognition science, psychology, linguistics, and pedagogics.

2) Learning as a social system: We have studied “Learning” (and education) as a social system
with much emphasis on the present situation in Japan.

3) Learning in Japanese traditional arts: We have been collaborating with another IIAS
research project team “The Relationship between Art and Society: the Struggle between
Tradition and Reform in Artistic Expression” for understanding the “Kata” in Japanese
traditional arts and for exploration of the scientific reason why its learning should be achieved
in boy(girDhood days.

Key Word: Learning Mechanism and Brain Science, Evolution of Learning,

Socio-ecological view of Learning
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06 7

2006

Research Project: Coexistence of Pluralistic Weltanschauung and Its Conditions
From Closed World to Open World

2005 2007 2 )
Term of the Project: 2005-2007 fiscal years (2nd year)

Project Leader: Dr. Fumiyasu ISHIKAWA,
Professor, Faculty of Liberal Arts, Tohoku Gakuin University;
Project Representative on the ITAS Planning Board

2001 2003

18

Objectives:

This project follows the previous project ‘One World and Conditions of its Formation’. It is
intended to 1) research the formation of an open and pluralistic world growing out of the
euro-centric and monistically closed Weltanschauung and 2) try to create a new vision and a new
methodology based mainly on historical efforts of the 18th century.

Achievement:

According to our original plan our research was concentrated on various historical cases of
philosophical, cultural and religious coexistence or communication of heterogeneous world regions.
As a result it brought fresh, unexpected facts to light, such as an influence of Chinese philosophy
on European philosophy, a relation between Chinese and Islamic philosophy, a pluralistic
Weltanschauung in European literature and so forth.

Key Word: Pluralistic World, Open World, Intercultural Communication

2005
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06 8

2006

Research Project: A Model System for the Utilization of Academic Information
in Research Institutes

2005 2007 2 )
Term of the Project: 2005-2007 fiscal years (2rd year)

Project Leader: Dr. Zentaro KITAGAWA, Professor Emeritus, Kyoto University;
Vice-Director, IIAS

Objectives:

Though the utilization of academic information is important, especially in case creating a new
academic field to solve modern society problems, there are many difficulties in making use of
academic information.

The recent progress of information technology make possible to manage information in various
kinds of way. In this project we attempt to construct various system models of academic
information in research institutions through applying the theory of copymart that is a model
which harmonizes the progress of technology and the copyright by the contract and enables
smooth circulation of digital contents.

We will construct IIAS (International Institute of Advanced Studies) academic publications
copymart which is a part of research community model design of ITAS. In addition, we will develop
this model for other forms of academic information.

2005

30



Achievement:

Our study in the FY2005 can be distinguished in two aspects, 1) the ideal way of the academic
information system, and 2) construction of the IIAS academic information system.

As to the former, we had one study session and discussed especially focusing on the electronic
journal. The latter, we had one keynote study session and regular meetings for specific problems.
Then we renewed the ITAS Website [tentative version] which is a base of the IIAS academic
information system.

Key Word: Academic Information, Copymart, Business Model
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06-9

2006
Research Project: Core Executives and Civil Service in Japan

2005 2006 2 )
Term of the Project: 2005-2006 fiscal years (2nd year)

Project Leader: Dr. Michio MATSUMURA,
Professor, Department of Political Studies, Gakushuin University
Project Representative on the ITAS Planning Board

Objectives:

The purpose of this research is to analyze the nature of the core executives in Japanese
Government in comparison with those in Britain. As RAW Rhodes described the weaknesses in the
literature concerning British politics, the existing research is theoretically weak, conservative in
methods, and leaves many questions unanswered. The most conspicuous argument of our research
that addresses these problems is that we relate the core executive more closely to the civil service
system, an aspect missing from previous research. There are many reasons in Japan to focus on
bureaucracies for this research on core executives.

2006 11 11 12

Achievement:
In the first year of this project, the first meetings were held from November 11 and 12,2005.
Ellis Krauss, Ethan Scheiner, Naoto Nonaka, Hisasi, Harada, Michio Muramatsu presented

32



discussion papers. Hiroaki Inatsugu was not able to participate in the meetings, but presented
paper. Based on the discussions and papers, we decided the following two subjects as the second
year research. First, Nonaka,Harada, and Inatsugu will make a comparison among civil
servants of three countries, that is Japan, France and Germany. Secondly, Krauss, Scheiner and
Muramatsu will focus on the analysis of the time series interview data on the Japanese policy
actors.

Key Word: Bureaucracy, Core Executive Politicians Cabinet Parliament

1976 3

Krauss, Ellis University of California, San Diego
Scheiner, Ethan Assistant Professor, University of California, Davis
2007 3 23 24

2006
3
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06 10

2006

Research Project: Building up New and Appropriate Social Norms
corresponding to the Development of Life Sciences and
Technology

2006 2008 1 )
Term of the Project: 2006-2008 fiscal years (1t year)

Project Leader: Dr. Ryuichi IDA, Professor, Graduate School of Law, Kyoto University;
Member of ITAS Planning Board

Objectives:

The rapid and tremendous advancements in contemporary life sciences and technology surely
brings us unprecedented welfare and happiness on human being and its life. Human genomic
research and individualized medicine, human embryo and stem cell research and regenerative
medicine, cloning technology, as well as organ transplantation are some of these examples.
However, they give us also fundamental questions to be reexamined on human life and human
value; “What is the human being?”, “What is the human life?”, “What is the value of human being
and its life?” This situation in which we are today represents a deep instability of the value to be a
human being, and therefore an uncertainty of social norms concerning human being and human
life.

This research project intends to analyze in a constructive and interdisciplinary way the
normative framework for an adequate development of life sciences and technology with the
understanding and the support of the society, and to propose a set of just and appropriate social
norms acceptable for both the scientific and medical community and the human society.

Key Word: Bioethics, Life sciences, Human dignity

10 20
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06 11
2006

Research Project: Skills in Organizations

2006 2008 1 )
Term of the Project: 2006-2008fiscal years (1st year)

Project Leader: Dr. Tetsuo SAWARAGI,
Professor, Graduate School of Engineering, Kyoto University;
Project Representative on the IIAS Planning Board

36



Objectives:

The general theme of this special interests group (SIG) of “Skills for Organizations” concerns
discussing interdisciplinary research and works dealing with aspects of interpersonal skills and
social skills in organizations.

In any types of the organizations and/or communities, all types of skills, which in essentials
depend on one’s personal experiences, are so difficult to be completely codified into and transferred
through any explicit descriptions like documents. However, it is much required to share such
individuals’ expertise and/or skills within the organizations efficiently so that companies can
develop their own technical capabilities and maintain their competitiveness in the markets. On
the other hand, investigation and analysis of the circumstances surrounding current major
accidents have revealed that basic faults in organizational structure, climate and procedures may
predispose an organisation to an accident. That is, preserving safety culture is heavily dependent
upon the skills in organizations. Skills cannot exist without being affected by the individual
community cultures. Skills cannot be overt without interpreters’ proactive commitment. Skills
cannot be an isolated storage item, but can only exist in relations with human conceptions and
with awareness about their sources.

Characteristics of skills in organizations are their cognitive and social aspects: skills in
organizations are abilities of “sensemaking”. Organizations should interpret information about
the environment in order to construct meaning about what is happening to the organization and
what the organization is doing. Organizations should create new knowledge by converting and
combining the expertise and know-how of their members in order to learn and innovate. During
such a sensemaking process, individuals get to experience different levels of subjects;
intra-subjective, inter-subjective, generical subjective, and extra-subjective. The relation among
those levels is not static, but is dynamical and evolving; individuals are apt to change moving from
one level to another, which determines the macroscopic dynamics of the organizational behaviors.

In this SIG forum, we explore how skills in organizations are developed and maintained, and
how organizations learn to adapt to external change and to foster internal growth. We bring
together the research in engineering science, organization theory, information science,
management science, psychology and sociology for understanding the richness and complexity of
skills in organizations. We specially focus on their developing, emergent and self-organizing
properties of skills commonly identified within any types of and any scales of organizations. Topics
will address the trends and issues of application of the potential of advanced automation and/or
information technologies to the full benefit of humans and organizations. The other related
interdisciplinary fields such as complex system science, robotics, engineering psychology, brain
science, ethology, architecture, human-machine interfaces, semiotics, and system biology are also
addressed in the forum.

Key Word: Human-machine systems, Organizational theory, Knowledge creation

6
2
International Workshop on Human Skills
and Knowledge in Organizations
Prof. D. BRANDT
Prof. H. ERBE Prof. W. BRUNS Prof. Thomas
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06

2006

Research Project: Mathematical Brain Science of Subjectivity in Cognition
and Motion

2006 2008 1 )
Term of the Project: 2006-2008 fiscal years (1t year)

Project Leader: Dr. Yasuji SAWADA, Professor, Tohoku Institute of Technology;
Professor Emeritus of Tohoku University;
IIAS Fellow;
Project Representative on the IIAS Planning Board

self

39
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Objectives:

Many brilliant works on the function of neural networks have been produced in the field of
mathematical brain science and computational brain science. In addition a new research step may
be due which connects the function of microscopic neural network and macroscopic behavior of
individuals including mind, with help of vast amount of experimental data of recent imaging
technology. This research project intends to construct a theoretical framework of studying
subjective behavior of cognition and motion as a brain function.

Key Word: Subjectivity, Mathematical brain science

10 Discussion

12
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06 13

2006
Research Project: Globalization and the Civil Society

2006 2008 1
Term of the Project: 2006-2008 fiscal years (1t year)

Project Leader: Prof. Dr. Kazuhiko NISHINA,
Trustee/Vice President of Osaka University;
Project Representative on the ITAS Planning Board

(Global standard)

Objectives:

It goes without saying that the development of globalization has significant influences on the
social behavior of citizens including culture and value premises. Under the title of Globalization
and the Civil Society, this project investigates the influences on social behavior by the
development of globalization. Taking the fact that those influences are essentially complex and
diversified into consideration, we do not think an approach based on a single discipline like
economics or political science be promising.

We will begin the investigation by the discussion among researchers in various disciplines
without binding them to predetermined issues. Before the commencement, we do not have a clear
view of the methods as well as procedures of the project, however, we will tackle such problems as,
Do institutions or rules called global standards exist? Does the globalization lead human societies
to converge into a universal unique figure? What are we able to evaluate the overall influence of
globalization?

Key Word: globalization, interdisciplinary approach, multi-dimensional evaluation
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06 14

2006 19
Research Project: A Comparative Study on the Idea of International Order
in 19th Century East Asia

2006 2008 1 )
Term of the Project: 2006-2008 fiscal years (1st year)

Project Leader: Dr. Tadashi YOSHIDA, Professor Emeritus, Tohoku University;
IIAS Fellow

Objectives:

The idea of a central fully civilized country vs surrounding barbarian countries had
traditionally defined the minds of intellectuals among the three countries of East Asia, China,
Japan and Korea. Having encountered with the new modern idea of the international order among
the nations, they had to experience the conflict between the old traditional idea above and the new
idea brought from the West.

43



This study tries to shed a new light, through comparative studies, on the various facets of these
experiences that intellectuals from the three countries in East Asia had.

Key Word: the idea of a central civilized country vs surrounding barbarian countries,
the idea of international order

KANG Dongkook

2006 8
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06 15 1

2006

Study Group: Women Researchers for Future of Science

2005 2006 2 )
Term of the Group: 2005-2006 fiscal years (2nd year)

Group Leader: Dr. Atsuko ITO, Professor Emeritus, Ochanomizu University
ITAS Fellow

Objectives:

Participation of women is highly desirable for future promotion of science and technology. We
need to (1) expand the population of innovative scientists, (2) evolve sciences according to unique
point of view of women, (3) respond to the social demand to protect the young population in science
and technology from the rapid decline of general population, etc. In the present situation, the
women’s potential is scarcely utilized and preserved like a large gold mine. In this study group, we
will investigate the following issues. (1) What circumstance and atmosphere motivate women to
become scientists. (2) What effort should be made to prepare the social environment, in which
woman scientists can come forth in great numbers. (3) What effort is necessary to achieve a large
population of women with a “spirit of science”. We will then suggest concrete plans for
approaching toward the solution of these problems.

2005

Achievement:

In fiscal 2005, we surveyed the science and technology policy of the Japanese government, and
the recent discussion aiming at establishing a gender-equal society from an international point of
view. In parallel to the above, we have discussed what kinds of projects and means may be
effective to increase a number of women scientists in the future. As materials for our discussion,
we sent out a questionnaire to women graduated from departments of natural sciences on their
career after graduation. The survey is characterized by obtaining information from those who
changed their jobs, left jobs or were reemployed, together with those who work by holding on their
original several courses. In addition, we asked them about their suggestions for increasing the
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number of women oriented toward science, and for coping with a declining birthrate in Japan. We
have briefly reported on part of the replies, and further details are under analysis.

Key Word: Advanced science and technology society, woman researcher, research environment
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06 15 2
2006

Study Group: Evolution and Syntax

2005 2006 2
Term of the Group: 2005 2006 fiscal years 2nd year

Group Leader: Dr. Osamu FUJIMURA, Professor Emeritus of Ohio State University:;
IIAS Fellow
Dr. Izumi NAKASHIMA, Professor, Research Institute for Life and Health

Sciences, Chubu University;
ITAS Fellow

Objectives:

The hierarchical organization of sentences are mapped into highly variable sound shapes of
speech, and the mapping relation suggests an inherent property of the biological species in
evolution. The syntactic principle of language may play a substantive role in interpreting the
genomic codes that characterize humans. This study group has compared observed instances and
underlying concepts in studies of biological and linguistic emergence. In the next stage of this
project we shall attempt to propose specific research approaches toward deciphering hereditary
information in relation to our understanding of linguistic structure.

Key Word: Structure of Sentence, Hereditary Code, Evolution

11
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06 15 3
2006
Study Group: Retrieve of Submerged High Technologies for Measurements

2005 2006 2 )
Term of the Group: 2005-2006 fiscal years (2nd year)

Group Leader: Dr. Mitsuhiro MOTOKAWA, Professor Emeritus, Tohoku University;
IIAS Fellow

10

100

Objectives:

The budgets for science and technology in Japan have been increasing for more than 10 years
following the suggestion of the Council for Science and Technology Policy (CSTP). Most parts of
these budgets have been financed through the competition among researches in industries,
national institutes and the universities. As a result the researches in these fields have been
clearly activated much more than before. Aside from physics or mathematics that are considered
to be a sort of “Culture”, however, most of the results of these researches are not necessarily useful
for development of the industries in our country. This is considered to be due to the fact that
many important results are put in a dead storage while the projects are not unsuccessful. The
reasons might be sought in low demand, high cost, poor commercial strategy. In some cases,
economical and political problems are also involved. The purpose of present project is to retrieve
the submerged excellent technologies, to give opportunities to encounter some other applications

49



that were not intended initially, and to apply their new ideas to various measuring systems. This
may make them possible to revive.

On the other hand, there have been many technologies, developed for a long time in our country,
that were abandoned because they are uneconomic. For example, the facility, which provided
microgravity circumstance by means of free-fall in a deep hole left in an old coal mine, was closed
a few years ago. This facility, unique in the world, had been used by many researchers for
fundamental science under microgravity as an alternative to do them in the space, but no support
from the government is given now because it does not directly contribute to any industry.
Another example is that Hitachi Company, that have been developing and constructing ultrahigh
voltage electron microscope for a long time, has gave up to produce high tension cable, and then it
becomes difficult to continue the development. The problem common to these examples is only
that they are unprofitable. The historical values that cultivated fundamental technique is
completely neglected. There must be many potential technologies that are still useful even now
and in the future. The other purpose of present project is to find these abandoned technologies
and to look for new opportunities to use them.

It is important to regard these problems as one of the fields of sociology not only from technical
point of view but also from economical and political.
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Achievement:

The problem of electron microscope was picked up as the first subject to be discussed. The
electron microscope is one of the products of which Japan has the high level technology, and
Japan’s commercial share in the world has been considerably large. Recently, however, foreign
companies are developing the share and the domestic companies have to quickly solve some
problems such as the aberration. We held a small symposium at IIAS on August 12, 2005, to
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discuss what we should to in 2005, to prevent Japanese electron microscope from submerging.
We commonly recognized that the Japanese electron microscope technology is no longer high as
used to be. The problems are summarized as follow: To improve the resolution, the ultra high
voltage electron microscopes have been developed in our country and its technology has been very
high, while it was very expensive. On the other hand, a sort of concave lens was invented abroad
to reduce the aberration and the resolution became very high at low price. Unfortunately nobody
has had this concept in our country. This is not necessarily due to the dereliction of industries
and partly ascribed to the education in the universities, where fundamental sciences such as
geometrical optics or electron beam physics are no longer in curriculum and the universities
supply no young people who are interested in development of new technology in this field.
Another issue pointed out at the symposium is that the electron microscopes produced abroad are
now well computerized and much more user-friendly than domestic ones. This means that only
skillful person can use Japanese electron microscopes. Japanese technology is inferior in this
point. Nevertheless, in the past, the Japan-made electron microscope had 70% commercial share
in the world. This is because there have been many excellent scientists who used domestic ones
in Japan despite these inconveniences. But because of the technological gap, the share has
decreased and is now below 70%. To improve resolution further, some novel techniques are
proposed, but there is no industry or engineer who makes effort for practical use of them and no
support from the government at present. It is strongly recommended to solve these difficult
problems by means of coalition among industries, the government and the universities.

Another subject to be adopted in 2005 is the superconducting magnets. Japanese industries
produce high quality superconducting wires and export them to many countries, while a lot of
superconducting magnets are imported. These problems will be discussed at the meeting which
will be held at ITAS on March 10 and 11, 2006.

Key Word: High technologies for measurement systems, Submerge of developed technology,
Investigation of submerged technologies
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