


190 In Indian philosophy, the main terms used by Hindus and
The Buddhists have dynamic connotations. The word Brahman is
Tao of derived from the Sanskrit root brih—to grow—and thus
Physics suggests a reality which is dynamic and alive. In the words of

S. Radhakrishnan, The word Brahman means growth and is
suggestive of life, motion and progress.'3 The Upanishads refer
to Brahman as 'this unformed, immortal, moving',4 thus
associating it with motion even though it transcends all
forms.

The Rig Veda uses another term to express the dynamic
nature of the universe, the term Rita. This word comes from
the root ri—to move; its original meaning in the Rig Veda
being 'the course of all things', 'the order of nature'. It plays
an important role in the legends of the Veda and is connected
with all the Vedic gods. The order of nature was conceived by
the Vedic seers, not as a static divine law, but as a dynamic
principle which is inherent in the universe. This idea is not
unlike the Chinese conception of Tao—The Way'—as the
way in which the universe works, i.e. the order of nature. Like
the Vedic seers, the Chinese sages saw the world in terms of
flow and change, and thus gave the idea of a cosmic order an
essentially dynamic connotation. Both concepts, Rita and Tao,
were later brought down from their original cosmic level to
the human level and were interpreted in a moral sense; Rita
as the universal law which all gods and humans must obey, and
Tao as the right way of life.

The Vedic concept of Rita anticipates the idea of karma
which was developed later to express the dynamic interplay
of all things and events. The word karma means 'action' and
denotes the 'active', or dynamic, interrelation of all phenomena.
In the words of the Bhagavad Gita, 'All actions take place in
time by the interweaving of the forces of nature.'5 The Buddha
took up the traditional concept of karma and gave it a new
meaning by extending the idea of dynamic interconnections
to the sphere of human situations. Karma thus came to signify
the never-ending chain of cause and effect in human life which
the Buddha had broken in attaining the state of enlightenment.

Hinduism has also found many ways of expressing the
dynamic nature of the universe in mythical language. Thus
Krishna says in the Gita, 'If I did not engage in action, these
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It is probably true quite generally that in the history of human
thinking the most fruitful developments frequently take place
at those points where two different lines of thought meet.
These lines may have their roots in quite different parts of
human culture, in different times or different cultural environ-
ments or different religious traditions: hence if they actually
meet, that is, if they are at least so much related to each other
that a real interaction can take place, then one may hope that
new and interesting developments may follow.

Werner Heisenberg



PREFACE TO THE
FOURTH EDITION

This book was first published twenty-five years ago, and it origi-
nated in an experience, as described in the following Preface, that
now lies thirty years in the past. It seems thus appropriate that I
should say a few words to the readers of this new edition about
the many things that have happened in those years—to the book,
to physics, and to myself.

When I discovered the parallels between the world views of
physicists and mystics, which had been hinted at before but never
thoroughly explored, I had the strong feeling that I was merely
uncovering something that was quite obvious and would be com-
mon knowledge in the future; and sometimes, while writing The
Tao of Physics, I even felt that it was being written through me,
rather than by me. The subsequent events have confirmed these
feelings. The book was received enthusiastically in England and
the United States. Though it had only minimal promotion or ad-
vertising, it spread rapidly by word-of-mouth and is now available
in more than two dozen editions around the world.

The reaction of the scientific community, predictably, was more
cautious; but there, too, the interest in the broader implications of
twentieth-century physics has been increasing. The reluctance of
modern scientists to accept the profound similarities between their
concepts and those of mystics is not surprising, since mysti-
cism—at least in the West—has traditionally been associated,
quite erroneously, with things vague, mysterious, and highly unsci-
entific. Fortunately, this attitude is now changing. As Eastern
thought has begun to interest a significant number of people and
meditation is no longer viewed with ridicule or suspicion, mysti-
cism is being taken seriously even within the scientific community.

The success of The Tao of Physics has changed my life dramati-



6 cally. My professional career has broadened from that of a physi-
The cist (involved in theoretical research in particle physics) to that of
Tao of a systems theorist, philosopher of science, and writer. Over the
Physics past twenty-five years, I have traveled extensively, discussing the

philosophical and social implications of contemporary science
with professional and lay audiences around the world. In doing so,
I have consistently explored a single theme: the fundamental
change of worldview that is occurring in science and in society at
the end of our century—a change that is nothing less than the
unfolding of a new vision of reality—and the social implications of
this cultural transformation for the centuries to come.

I have published the results of my research in several books,
some of them coauthored with colleagues and friends. In The
Turning Point (1982) I broadened my focus from physics to the
other sciences, showing how the revolution in modern physics
foreshadowed an imminent revolution in biology, medicine, psy-
chology, and economics, as well as a transformation of our world-
view and values. Two years later, Charlene Spretnak and I
published Green Politics (1984), which analyzes the origins and
rise of the Green Party in Germany.

In Uncommon Wisdom (1988) I described my dialogues and
personal encounters with some of the leading thinkers who helped
me shape the theme of The Turning Point. Belonging to the Uni-
verse (1991), coauthored with Brother David Steindl-Rast, ex-
plores the parallels between the new thinking in science and
Christianity.

EcoManagement (1993), coauthored with Ernest Callenbach
and other colleagues, promotes ecologically conscious manage-
ment and sustainable business. Steering Business toward Sustain-
ability (1995), coedited with Gunter Pauli, is a collection of essays
by business people, economists, and ecologists who outline practi-
cal approaches for moving toward ecological sustainability in busi-
ness and society, including in the media and in education.

In my latest book, The Web of Life (1996), I returned to science.
Starting from the conceptual framework presented in The Turning
Point, the book offers a synthesis of recent discoveries in some of
the most advanced areas of the life sciences, including chaos and
complexity theory. I hope that this synthesis will develop into a
coherent new theory of living systems that will serve as the con-
ceptual foundation of the ecological vision of reality.



During the past twenty-five years I have often been asked how 7
my exploration of systems science has affected my views on phys- Preface
ics and mysticism, and where I see the greatest potential for future
work. I have tried to answer these questions in a special afterword
to the present edition of this book, titled "The Future of the New
Physics." In addition, I would like to add a few comments here
about the broader context of the relationship between science and
spirituality.

When I wrote The Tao of Physics I believed that the new physics
could be a model for the other sciences and for society in general,
just as the old Newtonian physics had been, for many centuries, a
model for other sciences and for social organization. During the
1980s, however, my view on this question changed completely. I
realized that most of what we encounter in our environment is
alive. When we relate to our fellow human beings, to the living
nature around us, to human organizations, and to the economy,
we are always dealing with living systems. Physics cannot say much
about these living systems. It can provide knowledge about mate-
rial structures, energy, entropy, and so on, but the very nature of
life is something that eludes physics.

Thus, I have come to believe that ecology is really the overarch-
ing framework for the emerging new vision of reality. There are
many manifestations of ecology, from the science of ecosystems,
to ecological lifestyles, value systems, business strategies, politics,
and, finally, philosophy.

The latter is a specific philosophical school, known as "deep
ecology," which was founded in the early 1970s by the Norwegian
philosopher Arne Naess. Deep ecology does not see the world as
a collection of isolated objects, but rather as a network of phenom-
ena that are fundamentally interconnected and interdependent. It
recognizes the intrinsic value of all living beings and views hu-
mans—in the celebrated words attributed to Chief Seattle—as just
one particular strand in the web of life. This is a philosophy that
engenders a very profound sense of connectedness, of context, of
relationship, of belonging.

At this deep level, ecology merges with spirituality because the
experience of being connected with all of nature, of belonging to
the universe, is the very essence of spirituality. On the other end
of the spectrum, ecology is grounded scientifically in the theory
of living systems. So, the question naturally arises: What can the



8 emerging scientific theory of living systems tell us about spiri-
The tuality?
Tao of Well, systems science says little about spirituality. But, interest-
Physics ingly, it can say something about the nature of the human spirit.

Part of that new theory of living systems is a radically new under-
standing of mind and consciousness, which I discussed in some
detail in The Web of Life. In a nutshell, the new theory asserts that
cognition (the process of knowing) is identical with the process of
life at all levels of living systems. According to this theory, known
as the Santiago theory of cognition, mind is not a thing but a proc-
ess. Mind is the process of cognition, which is none other than
the process of life, and consciousness is an elaborate form of this
process.

The Santiago theory provides, in my view, the first coherent
scientific framework that fully overcomes the Cartesian split be-
tween mind and matter. Mind and matter no longer appear to
belong to two separate categories but are seen as representing two
complimentary aspects of the phenomenon of life: the process
aspect and the structure aspect. Mind is the process of life, the
process of cognition. The brain (and indeed the entire body) is the
structure through which this process manifests itself.

This is a profound new insight, and, interestingly, it is also a very
old insight. When we turn to ancient cultures and their philosophi-
cal and spiritual traditions—in the East as well as in the West—we
see that the traditional distinction was not between body and
mind, but between body and soul, or spirit.

And when we look at the ancient words for "soul" and
"spirit"—the Sanskrit atman, the Latin an/ma and spiritus, the
Greek psyche and pneuma, the Hebrew ruach—we see that they
all have a common meaning. They all mean "breath." The ancient
intuition conceived of spirit as the breath of life.

This is fascinating to me. When the new systems science sees
mind, or cognition, as the process of life, and an ancient tradition
sees spirit as the breath of life, they are really expressing the same
insight—one in the technical language of science, the other in the
poetic, metaphorical language of spirituality. Spirit is the breath of
life. Our spiritual moments are the moments when we feel most
alive. In those moments we are also totally aware of our environ-
ment. We feel alive with a profound sense of belonging to the
whole.



The text of this book was updated by including results from re- 9
cent research in subatomic physics. I did this by slightly changing Preface
certain passages in the text to make them more consistent with the
new research, and by adding a new section at the end of the book,
entitled "The New Physics Revisited," in which the most impor-
tant new developments in subatomic physics are described in
some detail. It has been very gratifying for me that none of these
recent developments has invalidated anything I wrote twenty-five
years ago. In fact, most of them were anticipated in the original
edition. This has confirmed the strong belief that motivated me to
write the book—that the basic themes that I use in my comparison
between physics and mysticism will be enforced, rather than inval-
idated, by future research.

Moreover, as I document in the afterword to this edition, I now
feel that my thesis rests on much firmer ground because the paral-
lels to Eastern mysticism are appearing not oiily in physics but also
in biology, psychology, and other sciences. It is becoming ever
more apparent that mysticism, or the "perennial philosophy," as
it is sometimes called, provides a consistent philosophical back-
ground to our modern scientific theories.

Berkeley Fritjof Capra
May 1999



PREFACE TO THE
FIRST EDITION

Five years ago, I had a beautiful experience which set me on a
road that has led to the writing of this book. I was sitting by
the ocean one late summer afternoon, watching the waves
rolling in and feeling the rhythm of my breathing, when I
suddenly became aware of my whole environment as being
engaged in a gigantic cosmic dance. Being a physicist, I knew
that the sand, rocks, water and air around me were made of
vibrating molecules and atoms, and that these consisted of
particles which interacted with one another by creating and
destroying other particles. I knew also that the Earth's atmo-
sphere was continually bombarded by showers of 'cosmic rays',
particles of high energy undergoing multiple collisions as they
penetrated the air. All this was familiar to me from my research
in high-energy physics, but until that moment I had only
experienced it through graphs, diagrams and mathematical
theories. As I sat on that beach my former experiences came to
life; I 'saw' cascades of energy coming down from outer space,
in which particles were created and destroyed in rhythmic
pulses; I 'saw' the atoms of the elements and those of my body
participating in this cosmic dance of energy; I felt its rhythm
and I 'heard' its sound, and at that moment I knew that this
was the Dance of Shiva, the Lord of Dancers worshipped by
the Hindus.

I had gone through a long training in theoretical physics
and had done several years of research. At the same time, I
had become very interested in Eastern mysticism and had
begun to see the parallels to modern physics. I was particularly
attracted to the puzzling aspects of Zen which reminded me
of the puzzles in quantum theory. At first, however, relating



12 the two was a purely intellectual exercise. To overcome the
The gaP between rational, analytical thinking and the meditative
Tao of experience of mystical truth, was, and still is, very difficult for
Physics me

In the beginning, I was helped on my way by 'power plants'
which showed me how the mind can flow freely; how spiritual
insights come on their own, without any effort, emerging from
the depth of consciousness. I remember the first such experience.
Coming, as it did, after years of detailed analytical thinking, it
was so overwhelming that I burst into tears, at the same time,
not unlike Castaneda, pouring out my impressions on to a
piece of paper.

Later came the experience of the Dance of Shiva which I
have tried to capture in the photomontage shown on page 224.
It was followed by many similar experiences which helped me
gradually to realize that a consistent view of the world is
beginning to emerge from modern physics which is harmonious
with ancient Eastern wisdom. I took many notes over the years,
and wrote a few articles about the parallels I kept discovering,
until I finally summarized my experiences in the present book.

This book is intended for the general reader with an interest
in Eastern mysticism who need not necessarily know anything
about physics. I have tried to present the main concepts and
theories of modern physics without any mathematics and in
non-technical language, although a few paragraphs may still
appear difficult to Che layperson at first reading. The technical
terms I had to introduce are all defined where they appear
for the first time and are listed in the index at the end of the
book.

I also hope to find among my readers many physicists with
an interest in the philosophical aspects of physics, who have
as yet not come in contact with the religious philosophies of
the East. They will find that Eastern mysticism provides a
consistent and beautiful philosophical framework which can
accommodate our most advanced theories of the physical
world.

As far as the contents of the book are concerned, the reader
may feel a certain lack of balance between the presentation of
scientific and mystical thought. Throughout the book, his or
her understanding of physics should progress steadily, but a



comparable progression in the understanding of Eastern 13
mysticism may not occur. This seems unavoidable, as mysticism preface

is, above all, an experience that cannot be learned from books.
A deeper understanding of any mystical tradition can only be
felt when one decides to become actively involved in it. All I
can hope to do is to generate the feeling that such an involve-
ment would be highly rewarding.

Drring the writing of this book, my own understanding of
Eastern thought has deepened considerably. For this I am
indebted to two men who come from the East. I am profoundly
grateful to Phiroz Mehta for opening my eyes to many aspects
of Indian mysticism, and to my T'ai Chi master Liu Hsiu Ch'i for
introducing me to living Taoism.

It is impossible to mention the names of everyone—scientists,
artists, students, and friends—who have helped me formulate
my ideas in stimulating discussions. I feel, however, that I owe
special thanks to Graham Alexander, Jonathan Ashmore,
Stratford Caldecott, Lyn Gambles, Sonia Newby, Ray Rivers,
Joel Scherk, George Sudarshan, and—last but not least—Ryan
Thomas.

Finally, I am indebted to Mrs Pauly Bauer-Ynnhof of Vienna
for her generous financial support at a time when it was
needed most.
London, Fritjof Capra
December 1974
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Any path is only a path, and there is no affront, to oneself
or to others, in dropping it if that is what your heart tells
you ... Look at every path closely and deliberately. Try it
as many times as you think necessary. Then ask yourself,
and yourself alone, one question ... Does this path have
a heart? If it does, the path is good; if it doesn't it is of no
use.

Carlos Castaneda, The Teachings of Don Juan



1 MODERN
PHYSICS
A Path with a Heart?

Modern physics has had a profound influence on almost all
aspects of human society. It has become the basis of natural
science, and the combination of natural and technical science
has fundamentally changed the conditions of life on our earth,
both in beneficial and detrimental ways. Today, there is hardly
an industry that does not make use of the results of atomic
physics, and the influence these have had on the political
structure of the world through their application to atomic
weaponry is well known. However, the influence of modern
physics goes beyond technology. It extends to the realm of
thought and culture where it has led to a deep revision in
our conception of the universe and of our relation to it. The
exploration of the atomic and subatomic world in the twentieth
century has revealed an unsuspected limitation of classical
ideas, and has necessitated a radical revision of many of our
basic concepts. The concept of matter in subatomic physics,
for example, is totally different from the traditional idea of a
material substance in classical physics. The same is true for
concepts like space, time, or cause and effect. These concepts,
however, are fundamental to our outlook on the world around
us and with their radical transformation our whole world view
has begun to change.

These changes, brought about by modern physics, have
been widely discussed by physicists and by philosphers over
the past decades, but very seldom has it been realized that
they all seem to lead in the same direction, towards a view of
the world which is very similar to the views held in Eastern
mysticism. The concepts of modern physics often show sur-
prising parallels to the ideas expressed in the religious philo-



18 sophies of the Far East. Although these parallels have not, as
The yet, been discussed extensively, they have been noticed by
Tao of some of the great physicists of our century when they came in
Physics contact with Far Eastern culture during their lecture tours to

India, China and Japan. The following three quotations serve
as examples:

The general notions about human understanding ... which
are illustrated by discoveries in atomic physics are not in
the nature of things wholly unfamiliar, wholly unheard of,
or new. Even in our own culture they have a history, and
in Buddhist and Hindu thought a more considerable and
central place. What we shall find is an exemplification, an
encouragement, and a refinement of old wisdom.1

Julius Robert Oppenheimer

For a parallel to the lesson of atomic theory ... [we must
turn] to those kinds of epistemological problems with
which already thinkers like the Buddha and Lao Tzu have
been confronted, when trying to harmonize our position as
spectators and actors in the great drama of existence.2

Niels Bohr

The great scientific contribution in theoretical physics
that has come from Japan since the last war may be an
indication of a certain relationship between philosophical
ideas in the tradition of the Far East and the philosophical
substance of quantum theory.3

Werner Heisenberg

The purpose of this book is to explore this relationship
between the concepts of modern physics and the basic ideas
in the philosophical and religious traditions of the Far East.
We shall see how the two foundations of twentieth-century
physics—quantum theory and relativity theory—both force
us to see the world very much in the way a Hindu, Buddhist
or Taoist sees it, and how this similarity strengthens when we
look at the recent attempts to combine these two theories
in order to describe the phenomena of the submicroscopic
world: the properties and interactions of the subatomic
particles of which all matter is made. Here the parallels between



modern physics and Eastern mysticism are most striking, and 19
we shall often encounter statements where it is almost im- Modern
possible to say whether they have been made by physicists Physics
or by Eastern mystics.

When I refer to 'Eastern mysticism', I mean the religious
philosophies of Hinduism, Buddhism and Taoism. Although
these comprise a vast number of subtly interwoven spiritual
disciplines and philosophical systems, the basic features of
their world view are the same. This view is not limited to the
East, but can be found to some degree in all mystically oriented
philosophies. The argument of this book could therefore be
phrased more generally, by saying that modern physics leads
us to a view of the world which is very similar to the views
held by mystics of all ages and traditions. Mystical traditions
are present in all religions, and mystical elements can be found
in many schools of Western philosophy. The parallels to modern
physics appear not only in the Vedas of Hinduism, in the /
Ching, or in the Buddhist sutras, but also in the fragments of
Heraclitus, in the Sufism of Ibn Arabi, or in the teachings of
the Yaqui sorcerer Don Juan. The difference between Eastern
and Western mysticism is that mystical schools have always
played a marginal role in the West, whereas they constitute
the mainstream of Eastern philosophical and religious thought.
I shall therefore, for the sake of simplicity, talk about the
'Eastern world view' and shall only occasionally mention other
sources of mystical thought.

If physics leads us today to a world view which is essentially
mystical, it returns, in a way, to its beginning, 2,500 years ago.
It is interesting to follow the evolution of Western science
along its spiral path, starting from the mystical philosophies of
the early Creeks, rising and unfolding in an impressive develop-
ment of intellectual thought that increasingly turned away
from its mystical origins to develop a world view which is in
sharp contrast to that of the Far East. In its most recent stages,
Western science is finally overcoming this view and coming
back to those of the early Creek and the Eastern philosophies.
This time, however, it is not only based on intuition, but also
on experiments of great precision and sophistication, and on
a rigorous and consistent mathematical formalism.



20 The roots of physics, as of all Western science, are to be
The found in the first period of Greek philosophy in the sixth
Tao of century B.C., in a culture where science, philosophy and
Physics religion were not separated. The sages of the Milesian school

in Ionia were not concerned with such distinctions. Their aim
was to discover the essential nature, or real constitution, of
things which they called 'physis'. The term 'physics' is derived
from this Greek word and meant therefore, originally, the
endeavour of seeing the essential nature of all things.

This, of course, is also the central aim of all mystics, and the
philosophy of the Milesian school did indeed have a strong
mystical flavour. The Milesians were called 'hylozoists', or
those who think matter is alive', by the later Greeks, because
they saw no distinction between animate and inanimate, spirit
and matter. In fact, they did not even have a word for matter,
since they saw all forms of existence as manifestations of the
'physis', endowed with life and spirituality. Thus Thales declared
all things to be full of gods and Anaximander saw the universe
as a kind of organism which was supported by 'pneuma', the
cosmic breath, in the same way as the human body is supported
by air.

The monistic and organic view of the Milesians was very
close to that of ancient Indian and Chinese philosophy, and
the parallels to Eastern thought are even stronger in the
philosophy of Heraclitus of Ephesus. Heraclitus believed in a
world of perpetual change, of eternal 'Becoming'. For him, all
static Being was based on deception and his universal principle
was fire, a symbol for the continuous flow and change of all
things. Heraclitus taught that all changes in the world arise
from the dynamic and cyclic interplay of opposites and he
saw any pair of opposites as a unity. This unity, which contains
and transcends all opposing forces, he called the Logos.

The split of this unity began with the Eleatic school, which
assumed a Divine Principle standing above all gods and men.
This principle was first identified with the unity of the universe,
but was later seen as an intelligent and personal God who stands
above the world and directs it. Thus began a trend of thought
which led, ultimately, to the separation of spirit and matter
and to a dualism which became characteristic of Western
philosophy.




