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Welcome

As we stand on the threshold of the third millennium, it
is time to take measure of what has been accomplished
in this, the twentieth century. What immediately comes
to mind is social turmoil worldwide. The last hundred
years are unprecedented in their upheaval and change.
I doubt that there has ever been a more chaotic time in
history, and we do not know what the future will bring.
Indeed, humanity is passing through a transition — a
dangerous passage — as Ambassador George Kennan
has pointed out.

Whenever the past ceases to be the
great and reliable reference book of
human problems — whenever, above
all, the experience of the father
becomes irrelevant to the trials and
searchings of the son — there the
foundations of man's inner health and
stability begin to crumble, insecurity
and panic begin to take over, conduct
becomes erratic and aggressive. These,
unfortunately, are the marks of an era
of rapid technological or social change.

What brought all this about? There is no doubt
that the responsibility ultimately rests with science. The
lofty vision of Francis Bacon was finally universally
accepted as a motto for the modern world: “The true
and lawful goal of the sciences is none other than this:
that human life be endowed with new discoveries and
powers.”

Did science achieve its goal in the last century?
Yes and no. Science has brought about miracles. People
live longer and lead more comfortable lives than ever
before. We have traveled to the moon and are exploring
the surface of Mars. We believe we have finally found
the ultimate constituents of matter. We have managed to
decipher the genetic code and have established
instantaneous electronic communications all over the
globe. Medical science has eradicated diseases plaguing
humans since the dawn of civilization. We have created
worldwide transportation by air, making it possible for
people to travel in a safe and convenient way, thus
allowing for international conferences, like ICUS, to be
arranged. We are beginning to enjoy the wonders of
information technology and are about to enter the age of
genetic engineering.

But, alas, we have also witnessed the most
monstrous misuse of our “mastering of nature.” In this
century millions of people have been killed by means of
modern science. Science produced poisonous gas and

dangerous bacteria to be used in warfare and the atomic
bombs which were dropped on the people of Hiroshima
and Nagasaki. In the name of science, women have been
subjected to sterilization and men to harmful drugs and
ionizing radiation. Pollution of the earth's atmosphere,
waters, and fertile soils, and the prospect of dwindling
natural resources, scare many. Natural beauty has been
spoiled by mindless exploitation. An unknown number
of species have become extinct because of human
activities.

The central plate of Goyas' Caprichos etching
carries an inscription which reads, “El sueno de la razon
produce monstruos.” The dream of reason produces
monsters. But the Spanish word sueno has a double
meaning: dream and sleep: “When reason sleeps,
monsters are produced.” Or as René Dubois put it:
“Imagination deserted by reason creates monstrosities.
United with reason, imagination gives birth to great
marvels and true art.”

Will scientific knowledge be, as Bacon
suggested, “for the benefit of life?”Are we, the
“masters of nature,” behaving like benevolent gardeners
or like mad sorcerers?

This crucial question is intimately connected
with the theme of the twenty-first ICUS: Science for the
Benefit of Humanity, a theme chosen by the Founder
himself. When we in our six committees try to
understand how scientific knowledge is currently used
and can be made useful rather than harmful, I suggest
that we keep the ironic words of Heraclitus in mind:
“Plentiful knowledge does not teach common sense. If
so, it would have taught it to Hesiodos and Pythagoras
and to Xenofanes and Hekataois as well.”

I wish all the participants to this conference
welcome. I feel confident that it will be a success due to
your hard work as paper writers and discussants. As
usual, the small but efficient ICUS staff has made
excellent preparations, for which we are all grateful.

Last, but not least, we thank our generous
sponsors, the Reverend and Mrs. Sun Myung Moon for
their unfailing support, now extending over twenty-five
years. Let us also remember their home country and
pray that the peace and unity of which they have dreamt
for so long will finally come to the Korean people.

Ao Qpoguan (loudioty

Tor Ragnar Gerholm
Conference Chair
ICUS XXI (1997)
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The Information Revolution, Higher Education, and Research

Information technologies (infotec) refer to the electronic
means for the generation, storage, transmission and dis-
semination of knowledge, which have been traditional
roles of institutes of higher education and research cen-
ters. Infotec is not only changing the way those institu-
tions function and perform their roles, but also is modi-
fying the economics of higher education and research
and the modality for institutional and personal relations.
The specific purpose of this committee is to
explore how information technologies are affecting high-
er education and research institutions, both institutionally
and operationally, in carrying out their functions, recog-
nizing the challenges posed by the increase in population
(enrollment), the increase in complexity of the educa-
tional and research fields, the emergence of new profes-
sional and social requirements, and the increased cost of
education and research. One consequence appears to be
the need for closer cooperation and complementarity
among those institutions, thereby facilitating relations
between specialists in different fields, for which infotec
has shown to be an important instrument. An interesting
question is whether, as a result of infotec, an inter-
disciplinary and unified form of knowledge is emerging.
Another aspect worth consideration is whether infotec
can help promote an awareness and concern about values
and responsibilities in higher education. Each of these
concerns bear a direct relation with the proposed World
University Federation. Accordingly, the work of the
committee will be organized around three main topics:

1. The impact of information technologies on higher
education and research.

2. Information technologies and inter-institutional
collaboration.

3. A vision for the future: A global network for edu-
cation and research.

It is expected that the conclusions and recom-
mendations reached during the discussions will serve as
guidelines for the proposed World University Federation,
which will be formally established at the time of the
ICUS/ PWPA conference. A more detailed analysis of
the topics follows:

1. The impact of information technologies on higher
education and research.

It is proposed that the technical aspects of infotec, as
they refer to methodologies and procedures in higher

education and research, be examined. In particular the
impact of some technologies already in use, such as
simulation, modeling and interactive systems, as well as
the potential of more advanced technologies, such as
intelligent systems, neural networks, molecular, optical
and quantum computing, etc., will be discussed. How
infotec is affecting relations between students, teachers
and researchers may also be considered.

2. Information technologies and inter-institutional
collaboration.

How infotec facilitates interdisciplinary research, intra-
and inter-institutional relations, complementarity, coop-
eration, institutional networking and tele-education will
be discussed, using case studies whenever convenient.
Two interesting aspects to be considered are "virtual”
universities (which may involve several "real” universi-
ties and are more than the traditional distance learning
programs) and "virtual" laboratories (which comple-
ment, and even replace in some cases, "real" laborato-
ries).

3. A vision for the future: A global network for edu-
cation and research.

Although infotec is modifying how higher education is
delivered and research is carried out, it is also posing
some serious challenges that must be addressed. Will it
be possible for higher education and research institutions
in the world to use infotec in a meaningful and effective
way? Will they be able to afford the required resources?
Will many institutions be left behind? Will infotec con-
tribute to a more unified approach to science and to
knowledge in general? In a world that is increasingly
complex, technological, and globalized, higher education
institutions have the great responsibility of preparing
students in a more comprehensive way, for which new
mechanisms of institutional collaboration are essential.
Will infotec contribute effectively to this collaboration?
Will infotec assist higher education institutions to incul-
cate the students with the proper values and sense of
responsibility needed for performing properly in their
professional lives? Can the answers to these issues be
found by establishing a global interactive network for
education and research? Would this global network con-
tribute to a better understanding among the different
peoples of the world, an essential prerequisite for world
peace?
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Symmetry in its Various Aspects: Search for Order in the Universe

St. Aquinas once observed, "The senses delight in things
duly proportionate.” He could have said, "Humans de-
light in things duly symmetric." Smooth spheres, multi-
faceted gemstones, snow-flakes, or flowers possessing
a variety of symmetries have inspired legions of artists,
architects and musicians, and in less savory ways, nu-
merologists and cultists. Similarly, lack of symmetry can
be readily identified as a source of anxiety. When Gali-
leo reported observations of mountains on the moon, he
was derided by clerics for his faulty vision. And a hun-
dred years later the Alps in Switzerland were still re-
garded by Europeans with some disdain, as aberrations
on an otherwise smooth sphere.

The great mathematical physicist Hermann Weyl
gave a definition of symmetry: "A thing that is symmet-
rical," he said, "...if there is something that you can do
to it, so that after you have finished doing it, it still looks
the same as it did before you did it." As simple minded
as it sounds, this definition is general enough that it de-
scribes symmetrical shapes where the operations of
translation, rotation and reflection leave the object indis-
tinguishable. And it also describes symmetry in physical
laws, where symmetry with respect to translation, rota-
tion, time (or change, parity, etc.) leaves the mathemati-
cal form of the law unchanged. In this context, there are
higher connotations of conservation of linear momentum
in the case of translation, conservation of angular mo-
mentum in the case of rotation, conservation of energy
in the case of time, etc.

In nature we observe symmetric shapes at the
microscopic level both in animate and inanimate objects.
At the microscopic level beyond the capabilities of our
natural senses, and at the supramicroscopic, some of the
same shapes, symmetries, and regularities prevail. The
cross-section of the micro tubules in the heliozoan, mag-
nified one-hundred thousand times, displays in the same
spiral shape as do the horns of the ram, and multiplied
another hundred billion billion times, that of the structure
of a spiral galaxy. At one extreme the observing appara-
tus may be an electron microscope, and at the other, and
optical or radio telescope.

With crystals, electron diffraction technology
reveals certain symmetries which also manifest them-
selves at the microscopic level. Crystallographers iden-
tify possible Bravais or space lattice types in two dimen-
sions, and fourteen types, in three dimensions. All of the
two dimensional and some of the three are found in
Man's artistic creations, in his art and architecture. A
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millennium before crystallography became a science,
Moorish artists - Sunni Moslems, forbidden to produce
likenesses of humans - were instead creating magical
calligraphy and geometric designs displaying intuitive
understanding of the space lattices. This is nowhere more
dramatically illustrated than in the stone carvings at the
Alhambra Palace in Granada, and in the tiles of the Blue
Mosque in Istanbul.

Just as symmetry can produce a sense of har-
mony, balance and proportion, foo much symmetry in
certain contexts, such as in an endless line of row
houses, can have negative emotional impact. And con-
versely, just as asymmetry can produce a sense of dis-
cord and lack of proportionality, in some instances, such
as in the shape of an egg, (in distinction to a smooth
sphere), can generate a positive emotional impact - a
sense of release and freedom. Thus, released from preju-
dice of viewing only perfect symmetries as ideal, the
Alps can be seen as magnificent. Likewise, the finest
examples of visual art and music are anything but end-
lessly regular. Indeed, the notion of "the monotonous"
is one of artistic or social aversion. Subtleties in the laws
of nature often involve recognition of asymmetries or
broken symmetries. Physical reality melds elements of
symmetry and asymmetry. Total symmetry would re-
quire absolute and endless homogeneity. Total asymme-
try would mean complete chaos, or total absence of or-
der.

In sciences there exists a stratification. Physics,
as the most fundamental of sciences, underlies chemis-
try. Above chemistry come the life sciences, and beyond
them, the social sciences. Underlying it all, however, is
mathematics - not itself a science but a vehicle providing
the logic and the language of the sciences. The nutrients
of mathematics move upward through the sciences, in a
process akin to osmosis. This paradigm is perhaps useful
in explaining why physicists often use the mathematics
developed by mathematicians a generation earlier, why
chemists adopt the techniques of physicists, again devel-
oped somewhat earlier, and so on. The organization of
papers will reflect the aspects of symmetry and asymme-
try as they pertain to the sciences ascending roughly
from the most fundamental to the most complex.

Some of the topics addressed will be "What are
symmetry and asymmetry in general, and what do they
mean in particular at the various levels?" Symmetry as
a unifying concept. Symmetry in seeking order. One
significant issue in this context will be, "Why do the
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a unifying concept. Symmetry in seeking order. One
significant issue in this context will be, "Why do the
same patterns appear at vastly different scales - such as
in the logarithmic spirals at the microscopic scale and
again at the supra-microscopic - when undeniable there
exists an asymmetry of physical laws with respect to
scaling up and down?" The same machine or the same
mountain cannot be built at wildly disparate scales.
Different forces of nature act differently at different
scales. It is not the purpose of this study to simply make
an exhaustive inventory of examples of natural and
artistic phenomena which demonstrate these same

Honorary Chair

Yuval Ne'eman

Wolfson Distinguished Professor of
Theoretical Physics

Tel Aviv University

Tel Aviv, Israel

patterns, but rather to scrutinize the symmetries and
patterns at a fundamental level, to analyze the possible
forces which might produce similar shapes at wildly
disparate scales, to review the notion of aesthetics, and
the mathematical underlying aesthetics. By studying the
interdynamics of art and science, and to a lesser extent,
a modicum of the psychology underlying the human
affinity for symmetry. This last message, however, will
be regarded as a tacit one, since any serious cogitation's
on the psychology of art summons forth a picture of
fishing in muddy waters.

Organizing Chair

Bulent Atalay

Department of Physics

Mary Washington College
Fredericksburg, Virginia USA

Session I: Mathematics
Tuesday, November 25, 2:00 - 4:00 pm

1. Hidden Symmetries in Topology and Hamiltonian
Physics

Anatoly Fomenko

Department of Math and Mechanics
Moscow State University

Moscow, Russia

Yuval Ne'eman

Wolfson Distinguished Professor of
Theoretical Physics

Tel Aviv University

Tel Aviv, Israel
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Session II: Physics
Tuesday, November 25, 4:30 - 6:30 pm

1. The Physics of Weak Interactions

Joseph Weber

Senior Research Associate
University of Maryland
College Park, Maryland USA

2. Symmetries in Astrophysics

Peter J.T. Leonard

Science Support Center
NASA/Goddard Space Flight Center
Greenbelt, Maryland USA
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Session III-A: Chemistry
Wednesday, November 26, 8:30 - 10:30 am

1. Symmetry Considerations in Chemistry

Jack Dunitz

Organic Chemistry Laboratory

Swiss Federal Institute of
Technology

Zurich, Switzerland

2. Quasicrystals

Daniel Shechtman

Department of Materials
Engineering

Technion

Haifa, Israel

Session IV-A:
Wednesday, November 26 11:00 - 1:00 pm

1. In the Genome, Symmetry Seems to Code
Symmetry

Guido Pincheira
Professor of Genetics
University of Chile
Santiago, Chile

2. Symmetry in Art and Nature: The Two Leonardos

Bulent Atalay

Department of Physics

Mary Washington College
Fredericksburg, Virginia USA
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Session V: Social Sciences
Thursday, November 27, 8:30 - 10:30 am

1. Issues of Symmetry and Unity in Musical
Performance

Julia Cheek

Professional Musician
Little Rock, Arkansas USA
and

John A. Cheek

Professor of Music
Concordia University
Bronxville, New York USA

2. Aesthetic Pleasure of Beauty and Its Implications

for Teaching and Learning

Bryan Wijeratne
Research Associate
University of Cambridge
Cambridge, England

3. Introduction to the Wave Principle of Human
Social Behavior

Robert R. Prechter, Jr.
President

Elliot Wave International
Gainesville, Georgia USA
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Session VI
Thursday, November 27, 11:00 - 1:00 pm

1. The Cultural Salience of Symmetry: A Perceptual
Perspective

Dorothy Washburn
Lecturer and Author
Liberal Arts Division
Maryland Institute
Baltimore, Maryland USA

2. Symmetry and Social Order: The Tlinglit Indians
of Southern Alaska

Margaret Holmes Williamson
Department of Anthropology
Mary Washington College
Fredericksburg, Virginia USA

Summary Session
Thursday, November 27, 2:30-4:00 pm

Closing Plenary Session
Thursday, November 27, 4:30 pm Ballroom West
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Discussants

Michael Atalay

Research Associate
Massachusetts General Hospital
Brookline, Massachusetts USA

David Fisher
Civil Engineer and Attorney
Vero Beach, Florida USA

Shin Hitotumatu

Visisting Professor of Math and Computer Science
Tokyo Denki University

Saitama, Jaan

Lloyd Motz

Professor Emeritus of Astronomy
Columbia University

New York, New York USA

Debbie Sauder
Department of Chemistry
Hood Colledge

Frederick, Maryland USA

John J. Shea, Jr.
Director, Shea Clinic
Memphis, Tennessee USA

Neil Tanner

Department of Nuclear Physics
University of Oxford

Oxford, England

Ali Ustay
Architect/Civil Engineer/Builder
Istanbul, Turkey
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Human Universals and the Biological Foundations of Art

We should take seriously the oft-repeated notion
that, like science, the arts constitute an international
language and serves to unify the world's many diverse
cultures. Truly, when one society directs its attention to
the creativity of another the result almost invariably is
that affinity is promoted, hostility and alienation are
reduced. But such international appreciation could only
be possible if our aesthetic propensities were founded on
the deep-set biological and cultural unity of humankind.
One indication of this species-wide identity is the ease
with which we can appreciate the art of cultures sepa-
rated from our own in terms of space, time and cultural
development. Indeed, this seems to work best with peo-
ple not yet introduced to the cosmopolitan civilization of
today with its international codes of transmission. Elitist
art requires training and acculturation, but traditional
narratives and art forms often require little more than
translation in order to enjoy almost immediate access to
new audiences the world over. Indeed, they do so more
readily than other aspects of society, and this is espe-
cially true with children. This facility of access exists,
although these arts were originally composed for local,
adult audiences.

One reason for international transmissibility and
reception of traditional arts is that, despite the bewilder-
ing variety of aesthetic expression, to a significant extent
art tends to concern itself with the same things. The
major works of world art bear moral significance sug-
gestive of absolute values - a consideration which ac-
counts for their customary use in pedagogy. Indeed, the
classical themes and methods of art generally accord
with human universals demonstrated to bear adaptive
significance. These include such values as identity, affin-
ity, justice, altruism, duty, social order, conflict resolu-
tion and meaning. Despite eons of geographical differen-
tiation, our art, viewed from an ethological perspective,
gives indications that we share an ancient and common
heritage, that we create and consume aesthetic objects as
we do because to do so contributes to our communal
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social viability. Furthermore, our art both provides in-
sight into our shared human nature and outlines parame-
ters for our future development. It is a major index to
our spontaneously arising spiritual contours and, there-
fore, is an invaluable guide to policy-making.

Artistic composition is an alternative form of cogni-
tion. Our values are significantly shaped, not just pre-
served and transmitted, by the artistic forms which con-
vey them. It is quite possible that our aesthetic sensibil-
ity, which has been shown to have a genetic basis, is
intimately intertwined with our cognitive and moral ca-
pacities, if only because it is a useful guide to reproduc-
tive success of the group. We may posit an actual link
between truth, beauty, morality, and biological viability.

Our perspective may seem to be self-evident. It is
based on findings of the Biological Foundations of the
Arts Committee at ICUS XX. However, in many ways
it is opposed by a large portion of contemporary modern-
ist aesthetics. Our plan is to test and, as appropriate,
demonstrate this new approach with sufficient evidence.

Our major contribution will be to oppose and possi-
bly overturn opinions presently predominant in the hu-
manities regarding the nature of aesthetics. In addition,
our committee will make a substantial, possibly decisive,
contribution to the on-going debates on (a) the applica-
tion of scientific methods to scholarship on the humani-
ties, especially on values, (b) genetic bases for human
behavior, (c) the utility of the arts, (d) the long-standing
issue of cultural transmission and reception, (e) the exis-
tence of human cultural universals. Individual papers will
shed more light on the culture of each of the four focus
areas, as well as provide material for comparison with
unlisted areas. They will provide valuable, sometimes
unique, insight on such issues in the arts of international
currency as identity, affinity, justice, altruism, conflict-
resolution and meaning. Furthermore, this joint effort
will demonstrate both how science can influence arts
scholarship and, in turn, how humanists can point out
under-appreciated avenues for scientists to pursue.

e
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Honorary Chairperson:

Frederick Turner

Founders Professor of Arts and
Humanities

University of Texas at Dallas

Richardson, Texas USA

Session I: Native American
Tuesday, November 25, 2:00 - 4:00 pm

Opening Comments by Frederick Turner and Brett
Cooke

1. Traditional Arts: Keys to an Understanding of
Human Social and Cultural Behavior

Kathryn Coe

Office of Community and
Behavioral Health

Arizona Dept. of Health Services

Phoenix, Arizona USA

2. Disturbances in the Dreamtime: Ethnocentrism,
Xenophobia, and the Ethnic 'Others' as Animals in
Traditional Oral Narratives

= Wayne E. Allen

Executive Director

Treaty Site History Center
Saint Peter, Minnesota USA

Organizing Chairperson
Brett Cooke

Associate Professor of Russian
Texas A&M University
College Station, Texas USA

Session II: New Guinean
Tuesday, November 25, 4:30 - 6:30 pm

1. Aesthetic Universalism and Analogy

Denis Dutton

School of Fine Arts
University of Canterbury
Christchurch, New Zealand

Ellen Dissanayake
College of Fine Arts
Ball State University
Muncie, Indiana USA

3. The Sociobiology of Amulet Art

Jan Baptist Bedaux
Art Historian
Utrecht, The Netherlands
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Session III-A: Australoid and African
Wednesday, November 26, 8:30 - 10:30 am

1. The Dragon and the Origins of Art

Christopher Knight
Department of Anthropology
University of East London
London, England

2. Gender Ambiguity in Khoisan Ritual/Mythologi-
cal Contexts: A Paradox for Darwinian Theory

Camilla Power

Department of Anthropology
University College of London
London, England

Session IV-A: Russian
Wednesday, November 26, 11:00 am - 1:00 pm

1. On the Origins of Russian Verbal Art: A
Darwinian Perspective on Proverbs

Brett Cooke

Associate Professor of Russian
Texas A&M University
College Station, Texas USA

2. Laughter and Anti-behavior in Russia: Human
Universals Versus National Specificity

Alexander Kozintsev

Senior Researcher

Museum of Anthropology and
Ethnography

St. Petersburg, Russia
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3. Grammatical Cases and Neuro-cultural
Organization of Symbolic Behavior: Executive
Dysfunction as a Module in Russian Grammar,
Folklore, and Literature

Gary Cox

Director, Russian Studies
Southern Methodist University
Dallas, Texas USA

Session V: Literate Popular Culture
Thursday, November 27, 8:30 - 10:30 am

1. A Mermaid's Tale: The Archetypal and Partic-
ularin Hans Christian Andersen's Story

Nancy Easterlin

Department of English
University of New Orleans
New Orleans, Louisiana USA

2. Aesthetic Empathy as a Universal: A Definitional
Enquiry and Pilot Study

Brian Hansen

Professor Emeritus of Theatre and
Dance

University of New Mexico

Albuquerque, New Mexico USA

3. Art and Human Universality: The Films of
Charlie Chaplin and a Unification Theory of Art

Lloyd Eby

Assistant Senior Editor
The World & I Magazine
Washington, D.C. USA
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Session VI: Non-linear Perspectives
Thursday, November 27, 11:00 - 1:00 pm

1. De-trivializing Art: The Case of 'Folk Art'

Koen DePryck

President

Institute of Knowledge Manage-
ment

Dilbeek, BELGIUM

2. What If the Natural Classicist Won the Culture
War?

Alexander Argyros

Professor of Arts and Humanities
University of Texas at Dallas
Richardson, Texas USA
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3. Self-Organization, Evolution, and the Caduceus

Frederick Turner

Founders Professor of Arts and
Humanities

University of Texas at Dallas

Richardson, Texas USA

Summary Session
Thursday, November 27, 2:30-4:00 pm

Closing Plenary Session
Thursday, November 27, 4:30 pm Ballroom West

Discussants

Tong-Choon Shin

Professor of English Literature
Sun Moon University

Seoul, Korea






