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American and Japanese Scientists Named as Laureates of 2003 (19¢th) JAPAN PRIZE
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in Medicine

Dr. Ogawa, Seiji

The Science and Technology Foundation of Japan announced
that American and Japanese scientists have been named as
laureates of the 2003 (19th) Japan Prize.

The Japan Prize is awarded to people from all parts of the world
whose original and outstanding achievements in science and
technology are recognized as having advanced the cause of peace
and prosperity for mankind.

The selection committee (Chairman: Dr. Nagao, Makoto
President, Kyoto University) established by the foundation made
the selection.

Dr. Benoit B. Mandelbrot (78) and Dr. James A. Yorke (61) are
the prize winners in this year’s category of “Science and Tech-
nology of Complexity” for the “Creation of Universal Concepts in
Complex Systems - - Chaos and Fractals” and Dr. Ogawa, Seiji
(68) is the prize winner in the category of “Visualizing Techniques
in Medicine” for the “Discovery of the principle for functional
magnetic resonance imaging.”

The Japan Prize laureates will receive certificates of merit and
commemorative medals. There is also a cash award of ¥50 million
for each prize category. The presentation ceremony is scheduled to
be held at the National Theatre in Tokyo on Friday, 25 April 2003.
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JAPAN PRIZE

Science and Technology of Complexity

Contribution: 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.
Modern science has so far been successful in explaining the world
by breaking it down into its constituent elements and then
analyzing their properties. However, there are phenomena which
emerge only when elements are connected into systems, and which
the elements do not have in themselves. Modern science has taken
up the challenge to examine those properties going beyond the
reductionistic approach. This is called the science and technology
of complexity.

Nature is filled with complex geometrical shapes such as
seashore lines, branching patterns of rivers, biological shapes, and
even the curves of currency exchange rates. There is a common
feature in such complex shapes: their self-similarity. This is the
property that, when a part of a shape is enlarged, the same type of
structure appears again. Dr. Mandelbrot discovered that self-
similarity is the universal property that underlies such complex
shapes, and he coined the expression “fractal.” Furthermore, he has
illustrated its properties mathematically and founded a new
methodology for analyzing complex systems.

Numerous time-varying, complex patterns of behavior are found
in dynamic phenomena such as the motion of the planets,
turbulence in water and air, variations of the populations of species
in ecological systems, and many other instances. These patterns of
behavior are described by nonlinear evolution equations. Dr. Yorke
has found the universal mechanism underlying such nonlinear
phenomena. He named it “chaos”, and he has elucidated its
properties mathematically. He has played a leading role further
development of research into chaos, including its controls and
applications.

It is still a challenge to understand complex phenomena. The two
concepts -- chaos and fractal, -- have been established as universal
concepts underlying such phenomena, irrespective of specific
fields. Their applicability has been extended even to modern
technology, the arts, economics and the social sciences.

Dr. Mandelbrot and Dr. Yorke found, respectively, that fractals
and chaos are the universal structures existing in complex systems,
and they elucidated their fundamental properties. They have
furnished us with new frameworks for understanding complex
phenomena, and they have contributed both by establishing
fundementals and by providing us with applications. Therefore,
Dr. Mandelbrot and Dr. Yorke deserve the 2003 JAPAN PRIZE.
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JAPAN PRIZE

Visualizing Techniques in Medicine

Contribution: Discovery of the principle for functional
magnetic resonance imaging

Dr. Ogawa, Seiji (Japan)
Director, Ogawa Laboratories for Brain Function Research,
Hamano Life Science Research Foundation
Born on January 19, 1934 (68)

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.

Part of the recent remarkable progress in clinical medicine and
medical sciences was brought about by the development of
imaging techniques that enable us to visualize physiological and
pathological conditions of organs and whole bodies. The
visualization of functional tissue activities in humans using a
completely noninvasive method, which does not involve the use of
X-rays or radioactive materials and which has no consequent
limitations in patient exposure, became possible by the imaging of
physiologically dependent signals in MRI. The basic principle of
this technology, currently known as functional magnetic resonance
imaging (fMRI), was first established in 1990 by Dr. Ogawa, Seiji
at the Bell Laboratory.

Dr. Ogawa succeeded in using the magnetic susceptibility
change of blood hemoglobin that occurs when it binds to oxygen
and in detecting the MRI image contrast change that arises from
the localized decrease in blood deoxyhemoglobin concentration in
physiologically active tissues in rats. He also demonstrated that
this imaging method, today termed as BOLD (Blood Oxygenation
Level Dependent) contrast method according to his nomenclature,
enables a new noninvasive functional measurement of human brain
activity by first applying the technique to the imaging of visual
responses in the human visual cortex.

Today, we recognize a plentiful harvest of fMRI technology
based on the BOLD contrast principle that was formulated by Dr.
Ogawa; it now dominates functional imaging of the brain in basic
neuroscience research. It has also enabled hospitals around the
world to obtain information about the functional state of the brains
of patients who had a stroke, and those with Alzheimer’s or
Parkinson’s disease, head injuries, and bipolar disorders. It is also
being used in presurgical planning to map (and thus to spare when
possible) vital areas of the brain associated with skills such as
language. Without the pioneering work of Dr. Ogawa, modern
noninvasive functional imaging would not have been developed.



20034 (3519M0) HAERE R EBiL 2 #ES & filfE
FLAHERT TROLBYRAMLET, FEMIcoXF LCIEY
MHAE TBMWEbLELEE N,
HEE  SERGI54E 4 B23H (k) 14:00~16:30
WP . BAREEREAE A5V CAN F— v
18 /7 -B-<rvsiy7so—jEt
V=LA A I—rfEt
2% AR 1E+

JAPAN PRIZE

2003 (19th) Japan Prize Commemorative Lectures

Three Laureates will deliver commemorative lectures to the general
public with the following schedule.

Date: Wednesday, 23 April 2003 14:00-16:30
Venue: Miraican Hall, National Museum of Emerging Science and Innovation
Lecture I Dr. Benoit B. Mandelbrot
Dr. James A. Yorke
Lecture II Dr. Ogawa, Seiji
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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 during the selection
process.

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

Fields of study for the prize encompass all categories 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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Categories Selected for
The 2004 (20th Anniversary) Japan Prize

The Science and Technology Foundation of Japan announced
the three categories for the 2004 (20th Anniversary) Japan Prize,
and determined their definition as follows.

In commemoration of the 20th Anniversary of the Japan Prize in
2004, the Foundation has decided to give awards to three fields of
studies.

Prize Categories and Definition of Concepts

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.

Category II
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.

Category I
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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JAPAN PRIZE

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

@ & B FE AR

£

E Bif (BAnRg)

139[H 1 A23H (k) IxILE—

WEEORES MEEAERRARMMEEER

140[@] 2 258 (X) HE X AB— =& H IR 2 RERR

WA EF MITBEN ELEE - REMZER
MRARREEIEMEER

141[8] 3 A25H () E R/ LICDWT

ok BCERERS / LEEEHRMRE I —7
AR e A

142[Ex | 5 B16H (£) Za—hkUJIZDNT

NRER REAFRELR

1438 | 6 B24A () | 50\t

A=I8—aAYEax1—% —HWHRIIal—4—

BT BAERERN e 52—
b b5 SR el B P B D R

¥142E D BIERFRST E14:00~16:00C T

A by VRIVLERETFME I F—NFEIRE
J=NIVEFREX. EL EICHE

FERR BB R, A7 = —F ¥ HER S AT
L —_XWVHEPHET S, A v 27 0L EBEEFER
I F— (SIYSS) ICHADNLHE—2EZIRELTVE
T o AEITHHRFDFHM S A & HOL KO EH WAL T
EATT. UTRBZADLE—FTY,

FL7zBiE, 20024120 4 HA22H10H F CHIME S 427
B ANy 78NV AEEBEERS%ELIF— (Stockholm
International Youth Science
Seminar, SIYSS) &ML %
li#zs

ZINE I HREE D 5 ®'ITH
T22ANDHFHET, ANy 7 KN
LTAERIE, oL b, /
—NVEZEEOME T H\
D, /—~NVEREREZNIC
FlEfmCMBERICHEE LN T
L, BRIZTE WL B
BEGRBRETHILNTEE
L7co ZMBICERIZBE LYV ECALE o/ TT A, £
FDIFIA VT ENOBIRIZINZ T, MOEOSFERLIICd
EOERER - TBY), REGESEZITE L,

% BB H ® Nobel Reception Tld. HEAAZEEZTH S
IREK - HHRRGE ) —NVEZEHRLEEEARDT LY
TE, ZEEOFMIINT 2 ERRBEICIEFITHELE L
yoay

BRI T AR A I IS L2720 T . ANEANEDOR
WOBEREMES FEE L2 LHAMTLA,

Japanese students attend the Nobel Prize
Award Ceremony — JSTF sends two students to STYSS —

Each year, The Science and Technology Foundation of
Japan sends two Japanese students to the Stockholm
International Youth Science Seminar (SIYSS), sponsored by
the Swedish Federation of Young Scientists and supported
by the Nobel Foundation. This year, it sent Mr. Ashida, Go
of Kyoto University and Ms. Miyamura, Aiko of The
University of Tokyo to the SIYSS. Their report follows;

We participated in the 27th Stockholm International Youth
Science Seminar (SIYSS) last December. We had the great
privilege of attending the Nobel
Lectures given by the Laureates,
the Nobel Ceremony, and the
Nobel Banquet together, with 24
other student participants
selected from all over the world.

Most of the other participants
were younger than we are, but
they were keen to learn about the
cultures and languages of other
countries, as well as having a
broad interest in science.
Their attitude impressed us
greatly.

At the Nobel Reception,
held on the day before the
Ceremony, we  were
fortunate enough to have an
opportunity to talk with
some of the Nobel Laureates
including the Japanese
Laureates, Dr. Koshiba and
Mr. Tanaka. We were greatly struck by their earnestness as
regards science.

During the week we were there, we renewed our notion of
what science is about, and we came to recognize the importance
of building good personal relations.




