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American and Japanese Scientists
Awarded 2003 (19th) Japan Prize

Their Majesties the Emperor and Empress Attend the Presentation Ceremony
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The Science and Technology Foundation of Japan presented the
2003 (19th) Japan Prize to two American and a Japanese scientist.
The presentation ceremony took place on April 25, 2003, at the
National Theatre in Tokyo.

This year’s laureates were Dr. Benoit B. Mandelbrot, and Dr.
James A. Yorke, in the category of “Science and Technology of
Complexity”; and Dr. Ogawa, Seiji, in the category of “Visualizing
Techniques in Medicine”.

The Japan Prize is presented annually to scientists and
researchers who have made a substantial contribution to the
advancement of science and technology as well as to the peace and
prosperity of mankind.
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Science and Technology of Complexity

Reasons for the Award : Creation of Universal Concepts in Complex Systems
---Chaos and Fractals

Dr. Benoit B. Mandelbrot (United States of America)
Sterling Professor of Mathematical Sciences, Mathematics Department,
Yale University
IBM Fellow Emeritus, TJ Watson Research Center,

International Business Machines Corporation
Born on November 20, 1924 (78)

Dr. James A. Yorke (United States of America)
Distinguished University Professor of Mathematics and Physics,

Institute for Physical Sciences and Technology, University of Maryland
Born on August 3, 1941 (61)

The world we live in is so complex that it is an enormous challenge to
understand the fundamental nature of its complexities. Nature is filled with complex
geometrical shapes. Dr. Mandelbrot discovered that “self-similarity” is the universal
property that underlies such complex shapes, and he coined the expression “fractal.”

Many different, variable complex patterns of behavior are found in dynamic
phenomena. Dr. Yorke found the universal mechanism underlying such nonlinear
dynamic phenomena and summed it up using the term “chaos.”

The two concepts, chaos and fractals, have been established as universal
concepts underlying such phenomena. Dr. Mandelbrot and Dr. Yorke utilized,
respectively, the terms fractal and chaos and elucidated their fundamental
properties. They have provided new frameworks for understanding complex
phenomena, and have defined both their foundations and their applications.
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Visualizing Techniques in Medicine

Reasons for the Award : Discovery of the principle for functional magnetic
resonance imagin

Dr. Ogawa, Seiji (Japan)
Director, Ogawa Laboratories for Brain Function Research,
Hamano Life Science Research Foundation

Born on January 19, 1934 (69)

Dr. Ogawa, Seiji discovered the principle upon which the field of functional and
physiological imaging of the human body, particularly the human brain, is based.
He searched for physiologically dependent signals in magnetic resonance imaging
(MRI), and found BOLD (Blood Oxygenation Level Dependent) signal contrast in
MR images of the brain. This work has proved to be the fundamental basis of
noninvasive functional imaging methodology that is now widely used not only in
many biological and medical sciences, such as neurobiology, psychology and

neurology, but also in many fields of clinical medicine as diagnostic tools.
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OUTLINE

The Japan Prize is awarded to world-class scientists and technologists who were
credited with original and outstanding achievements and contributed to the
advancement of science and technology, thereby furthering the cause of peace and the
prosperity of mankind. In principle. original achievements in science and technology
are given priority dunng the selection process.

No distinetion is made as to nationality, occupation, race, or sex. Only living
persons may be named.

Fields of study for the prize encompass all categorxes of science and technology.
with two categories designated for the prize each year in consideration of developments
in science and technology.

Each Japan Prize laureate receives a certificate of merit and a commemorative
medal. A cash award of ¥50 million is also presented for each prize category. The
‘award is intended for a single person, in principle, but small groups of researchers are
also eligible.
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JAPAN PRIZE

Presentation Ceremony

Address by
His Majesty the Emperor

I would like to congratulate most sincerely the laureates of the
Japan Prize for this year. They are Dr. Benoit B. Mandelbrot and
Dr. James A. Yorke, in the category of “Science and Technology
of Complexity”, and Dr. Ogawa, Seiji in the category of “Visualizing
Techniques in Medicine”.

Dr. Mandelbrot discovered a universal property common to complex shapes
and coined the expression “fractal”. Dr. Yorke observed a universal mechanism
found in time-varying complex phenomena and called it “chaos”. Both
“fractal” and “chaos” are universal principles underlying complex systems, and
they can be applied not only to scientific and technological phenomena but also
to economic or social issues. The two laureates made great efforts to develop
their studies both in basic research and in their application.

Dr. Ogawa discovered the basic principle of magnetic resonance imaging
(MRI) for functional imaging of visual, auditory and cognitive brain responses,
on the basis of changes in the blood oxygenation level. The medical imaging
technology based on Dr. Ogawa’s discovery has contributed greatly to the
advancement of brain science and psychology, and has also been applied to the
diagnosis and treatment of neurological diseases.

The discoveries made by these three scientists have significant impact on the
solution of important current issues, beyond the respective areas in which they
were originally developed. I strongly feel the importance of cooperation among
researchers in different academic disciplines.

I would like to conclude my remarks by wishing that science and technology
will continue to develop through cooperation beyond national boundaries and
specialized areas, so as to contribute to the happiness of mankind.

Their Majesties the Emperor and
Empress attended the presentation
ceremony, as did some 900 prominent
guests. They included H. E. Mr. Watanuki,
Tamisuke, The Speaker of the House of
Representatives, H. E. Mr. Kurata,
Hiroyuki, The President of the House of
Councilors, H. E. Mr. Machida, Akira, The
Chief Justice of the Supreme Court, and H.
E. Mr. Hosoda, Hiroyuki, Minister of State
for Science and Technology Policy and H.
E. Mrs. Toyama, Atsuko, Minister of
Education, Culture, Sports, Science and
Technology, and eminent scholars and
researchers; representatives from civil
service, the world of science and industry; and the media.

The ceremony began with a rendition of Overture Japan performed by The
Tokyo Philharmonic Orchestra (Conductor: Mr. Omachi, Yoichiro). Dr.
Kondo, Jiro, the Foundation’s Chairman, delivered the opening address. Dr.
Nagao, Makoto, Chairman of the 2003 (19th) Japan Prize Selection Committee,
introduced the three laureates and spoke about their achievements. The
chairmen of the two selection panels outlined the reasons for their choices, and
thereafter the Foundation’s President Dr. Ito, Masami presented the three
laureates with a certificate of merit, a commemorative medal and cash awards
of 50 million yen for each category.

Highlights of the laureates’ acceptance speeches:

Dr. Benoit B. Mandelbrot: “Being a maverick scientist often made me lonely
but my wild dream has now been completely fulfilled. It is a great honor and
privilege to be offered this splendid prize, and a delight to accept.”

Dr. James A. Yorke: “The Japan Prize has a special meaning for me. I hope
and expect it will enable me to do more research in new areas, and that it will
give added confidence to my work.”

Dr. Ogawa, Seiji: “I am deeply honored to receive this Japan Prize. This
honor is especially precious for the one who spent most of his career life abroad
and kept wishing to return to his land some day.”

His Majesty the Emperor gave a congratulatory address honoring the three
laureates. Finally, a congratulatory speech by Mr. Watanuki, Tamisuke, The
Speaker of the House of Representatives, was delivered.

After the ceremony, The Tokyo Philharmonic Orchestra performed the
commemorative concert.
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JAPAN PRIZE

Banquet

Following the presentation ceremony, a
banquet was held at The Akasaka Prince Hotel in
Tokyo on the evening of April 25, in the
presence of Their Majesties the Emperor and
Empress with approximately 200 distinguished
guests in attendance.

An opening address by the Foundation
President Dr. Ito, Masami preceded the dinner,
after which His Majesty the Emperor honored
the three laureates with a congratulatory toast. H.
E. Mr. Kurata, Hiroyuki, The President of the
House of Councilors and H.E. Mr. Machida,
Akira, The Chief Justice of the Supreme Court,
made further congratulatory speeches.

The banquet continued with congratulations
from H. E. Mr. Howard H. Baker, Jr., Ambassador
Extraordinary and Plenipotentiary of the United
States of America.

The end of the evening was marked by a choir
performance by the Matsushita Chuo Chorus. To
close the banquet, Dr. Mandelbrot, Dr. Yorke
and Dr. Ogawa delivered speeches of thanks.
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Selection of Laureates Begins
for the 2004 (20th Anniversary)

Japan Prize

The categories for the 2004 (20th
Anniversary) Japan Prize are “Chemical
Technology for the Environment” “Food
Production Based on Ecosystem Concepts”
and “Science and Technology for Conser-
vation of Biodiversity”. Candidates have been
recommended through numerous letters of
nomination received by the foundation from
around the world. The 2004 (20th Anniversary)
Japan Prize Selection Committee will be
established in the Foundation and the results
will be announced in December 2003. The
presentation ceremony will take place in
April 2004,
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Category I  Chemical Technology for

the Environment

Innovations in the environmentally benign
materials technology and in the science and
technology for environmental conservation are
indispensable for the sustainable development of
advanced societies.

The Japan Prize for 2004 will be awarded for
outstanding achievements in the chemical sciences
and technologies for materials and processes which
significantly contribute to the improvement of the
environment and hence the sustainable development
of society.

They range from chemical sciences and
technologies related to new energies and prevention of
global warming, to processes and materials with
minimized environmental impact (green chemistry),
and to materials, processes and systems for
environmental clean-up, conservation, and monitoring.
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Category I  Food Production Based
on Ecosystem Concepts

It is indispensable for the survival of mankind to
develop sustainable food production systems based on
ecological concepts and to look beyond conventional
food-related research fields and production methods.
The concept of ecological food production here refers
to the creation of new, sustainable production systems
which are harmonious with the natural environment.

The prize for 2004 will be awarded for outstanding
achievement in the development of food production
which explores ways of using such concepts of
ecosystems as the food web and material cycling to
promote ecosystem conservation and management.
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CategoryIl  Science and Technology for
Conservation of Biodiversity

Conservation of biodiversity, which has developed
and been maintained through the 4 billion year history
of the Earth, is essential for sustenance of human
beings and the ecosystem at a global level.

“Science and technology”, here, means basic and
applied sciences relating to biodiversity (genes,
species and ecosystems) and technologies for its
conservation and restoration.

For example, it includes: investigations on the past
refugia and the present hot spots of biodiversity;
rapidly developing sciences dealing with the
ecological and evolutionary mechanisms for
persistence and resumption of conservationally
important species and ecosystems; technologies for
conservation and restoration of regional or local
biodiversity.
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Photo recollections of laureates
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This picture was taken when Dr. Mandelbrot
- was about 5 years old. From the left, his
younger brother, uncle, mother, himself and
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His mother (at left), himself, his brother, ,
and an aunt on the way to the park.
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Professor Yorke in a bad mood. He was 2 and 8
~'~—— months old.
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Dr. Yorke married his wife Ellen in June 1963
when he graduated from Columbia University.
He was 21 years old.
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A top student at least up to the
1+ elementary school.
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Young days, joining at a lab picnic in

Pittsburgh (1963, thought to be still
in the extended honey moon period
from 1962 wedding) .
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Dr. Mandelbrot with his
wife Aliette and their son
Laurent in 1960.
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The artwork behind him was meant to be a
fractal but a programming error made it into
just another very nice pattern.
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All his family dressed in red to
celebrate his 60th birthday. It
- seems that Yorke’s family
happened to have a tradition
. similar to the Japanese tradition.
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In 1998, a Chaos Group in the
Washington area from 8 univer-
sities and laboratories got togeth- =~ 4
er in front of the Math building at
the University of Maryland.

A e g

WEICESDE AT EGTY
T 92 8 =970 )1 B3t BB AF 22 PR O
A% E—HEIC,

Posing with colleagues in the
lab of HLSRF. -
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Welcome Reception, April 22
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Joint Press Conference, April 22

many events.
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Commemorative Lectures, April 23
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Japan Prize Week
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The week of April 21 to 28, 2003, was
designated as “Japan Prize Week” with
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Academic Discussions, April 26
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Courtesy Call on The Japan Academy, April 24
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Courtesy Call on the Prime Minister, April 24
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2003 Science and Technology Seminar for the General Public

To promote the study and knowledge of science and technology,
the Foundation holds a monthly seminar, inviting an eminent
scientist to give a lecture. The seminar is open to the general public
without charge. (The monthly seminar is held every 4th Tuesday at
18:30~20:30, at Ginza Gas Hall, 9-15, Ginza 7-Chome, Chuo-ku,
Tokyo) For details, please contact us at 03-3432-5951
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BHS Announcement

19984F (4514[0]) HAREPEE [EELEONA ST 7 /09— | 4 We deeply regret to inform you of the death of Prof. Dr. Jozef S. Schell in
WEEHEY a7 S ¥ VEA20034E 4 HIZ67TmTHIELRD April 2003 at the age of 67. He was the 1998 (14th) Japan Prize laureate in
KD F Lo CEFEZBHIHHBELLETE S, the category of “Biotechnology in Agricultural Science”.




