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Marcelo Gleiser refutes the notion that science and spirituality are irreconcilable. In The

Dancing Universe, he traces mystical, philosophical, and scientific ideas about the cosmos

through the past twenty-five centuries, from the ancient creation myths of numerous cultures to

contemporary theories about an ever-expanding universe. He also explores the lives and ideas

of history’s greatest scientists, including Copernicus, Galileo, Kepler, Newton, and Einstein. By

exploring how scientists have unlocked the secrets of gravity, matter, time, and space, Gleiser

offers fresh perspective on the debate between science and faith.

From Kirkus ReviewsAn attempt to bridge the gap between spiritual and scientific inquiries into

the nature and origins of the universe, from a physics professor at Dartmouth. Actually, Gleiser

believes that the studies of cosmologists such as himself are spiritual; it's just that scientists

seek to prove their intuitions, rather than to rely on faith. He finds the notion that scientists are

cold and objective, rather than passionate, to be ludicrous and even offensive, and his

accounts of the work of Einstein, Copernicus, and Newton wonderfully personalize the

essentially spiritual quests these men made on their paths to discoveries with reproducible

results. Einstein spoke of a ``cosmic religious feeling,'' for instance. To go back a long way

indeed, the Pythagoreans were a monastic order of sorts, their mathematical discoveries a way

of proving order in the universe and, to their minds, a divine intelligence. Sometimes, Gleiser is

hard pressed to find much spirituality at work--in the endeavors of Niels Bohr, for instance.

Nonetheless, the spirituality that is evident in the groundbreaking work of many great scientists

is convincingly illuminated by Gleiser in this rather unique overview. He begins with a survey of

various creation myths, from Hopi to Zoroastrian to Christian, and shows their links to the early

astronomy of the Babylonians and Greeks. He devotes a great deal of attention to the Greeks,

then moves on to the ideas of the ``pious heretic,'' Galileo; the origins and intent of Newton's

laws of motion; the discovery of the laws of thermodynamics; and the turbulent discoveries of

the modern age, beginning with Einstein and progressing through quantum physics and on to

the ramifications of the uncertainty principle. Even if one cares little for Gleiser's spiritual

asides, this is an exceptionally clear summary of 2,500 years of science and a fascinating

account of the ways in which it often does intersect with spiritual beliefs. (30 b&w drawings, not

seen) -- Copyright ©1997, Kirkus Associates, LP. All rights reserved. --This text refers to an out

of print or unavailable edition of this title.Review"Sweeping through twenty-five centuries,

Gleiser examines how mankind's discovery of the connections between mythology, philosophy,

and science brought about new cosmological insights."-- "Natural History" --This text refers to

the paperback edition.Review“I have never read a book that gives to a non-expert a clearer

picture of science evolving within the culture of religion and mythology that gave it

birth.” (Freeman Dyson) --This text refers to the paperback edition.From the Publisher6 x 9 trim.

44 illus. LC 2004-113702 --This text refers to the paperback edition.About the AuthorMarcelo

Gleiser, winner of the Templeton Prize, is the Appleton Professor of Natural Philosophy and

professor of physics and astronomy at Dartmouth College. He is a fellow of the American

Physical Society and a recipient of the Presidential Faculty Fellows Award from the White

House and National Science Foundation. He is the author of several books of popular science,

including A Tear at the Edge of Creation, The Dancing Universe, and The Island of Knowledge.

Gleiser is cofounder of and a regular contributor to the NPR science blog 13.7 Cosmos and



Culture.   --This text refers to the paperback edition.Read more
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the right direction. Rocky Kolb’s influence as a friend, mentor (sorry Rocky, you are not that old,

but …), and collaborator helped shape my career and this book. At Dartmouth, I learned a

great deal from the comments and suggestions of Joseph Harris, Richard Kremer, and Kari

McCadam. From physics to history to poetry, their contributions are reflected throughout this

book. I would also like to thank my editor at Dutton, Deirdre Mullane, for her tireless efforts in

making the original manuscript a more readable book; and my agents, Katinka Matson and

John Brockman, for their advice and support.To my children, Andrew, Eric, and Tali, for

showing me how to always take a fresh look at the world and for injecting me with renewed
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took me to make this book into a reality.Finally, I would like to thank my father for teaching me

to love the beauty around me and within other people.Albert Einstein and Isidoro Kohn, his

host during a visit to Rio de Janeiro in 1925. This autographed photograph, which has

remained in my family since then, became almost an icon as I devoted myself to the study of

Einstein’s contributions to our understanding of the Universe.PREFACE TO THE 2005

EDITIONTo write a book and see it printed is a privilege. To see it go through a new edition is

an honor. I owe the final impetus to write The Dancing Universe to Freeman Dyson. When he

was visiting Dartmouth in the fall of 1995, I asked if he thought a book dealing with creation

myths and modern cosmology was something worth pursuing. At the time, I had written the first

chapter about creation myths. After reading it he told me to go ahead but cautioned, “Don’t add

speculative modern ideas. It will shorten your book’s usefulness, as most of them will probably

be wrong.” I did exactly that, resisting the temptation to write about inflationary cosmology,

superstrings, extra dimensions, dark energy, and other juicy topics, even though they are an



important part of my research (and some of them may be right after all). The book ends

describing the first ideas concerning a quantum origin for the universe, a scientific version of

the “creation out of nothing” mythic narrative from the seventies.This new printing is faithful to

the original version and to Dyson’s advice. Covering over two thousand years of scientific ideas

is enough of a challenge for a few hundred pages. But the effort is well worth it, as these ideas

make for a fascinating story, the story of our quest for meaning in a universe that seems quite

indifferent to our existence.Since its publication in 1997, I have used The Dancing Universe as

the main text in a large physics class for non-science majors. Perhaps the reason why the

students have greatly enjoyed it is that it is not written as a textbook. I present science as a

narrative, a human construction that attempts to reveal the intricacies of the world around us.

As we change, so does the narrative. As the narrative changes, it transforms us. Science

provides an ever-evolving view of Nature. The universe we live in today is very different from

the one Galileo or Plato lived in. It is also very different from the universe that people in the

twenty-second century will inhabit. What is the same is our urge to understand, to make sense

of our lives. As we inch forward, the universe keeps on dancing, carrying us in its arms. And

with eyes wide open we watch in awe as we always have, and always will.PREFACEThis book

surveys the quest for understanding our origins and our place in this vast, mysterious Universe.

For as long as history has been recorded humankind has asked the most fundamental

question that can be asked, that of the origin of all things. As far as we know, every culture,

past and present, has addressed this issue, arriving at various answers. From creation myths

of prescientific cultures to modern cosmological theories, the question as to why there is

something rather than nothing has inspired mythmakers and scientists, the religious and the

atheist.As we retrace the steps of this vast undertaking, we marvel at the manifold ways by

which the human imagination has explained the mystery of creation. Beautiful metaphors and

rich symbolism cross the boundaries between science and religion, expressing a true

universality of human thought. This same universality, however, points to certain limitations of

our imagination. The problem is that the sensorial perceptions and thought processes that we

use to make sense of the world are bound by a polarized view of reality based on opposites

such as day-night, cold-hot, female-male, matter-spirit, etc.; thus they can offer only a few

logical ways to deal with what transcends this polarization, the Absolute from which all comes,

be it conceived as God, a mythic “cosmic egg,” or the laws of physics.Although scientific and

religious approaches to the question of the origin of the Universe have very little in common,

certain ideas are bound to reappear, even if draped in completely different clothes. Thus, I

begin with an analysis of creation myths of various cultures and close with a parallel discussion

of modern scientific ideas concerning the origin of the Universe. By classifying creation myths

and cosmological theories according to how they answer this question, I hope to make clear

both their overlapping points and their marked differences.In between, we will examine how our

understanding of nature and the Universe as a whole evolved hand-in-hand with the

development of physics, from its origins with the pre-Socratic philosophers of ancient Greece,

all the way to the discovery of quantum mechanics and relativity during the first three decades

of the twentieth century, the cornerstones of modern cosmological theories.This book also

looks at the people responsible for shaping our changing view of the Universe. Apart from

explaining their science, I also explore the motivations, successes, and struggles of the many

individuals that played a part in this long drama. As we will see, religion in many guises played

(and plays!) a crucial role in the creative process of many scientists. Copernicus, the reclusive

canon responsible for putting the Sun back at the center of the cosmos, was a reluctant

revolutionary. Kepler, the man who told us that planets circle the Sun in elliptical orbits, was a



rational mystic. Galileo, the man who first pointed the telescope at the stars, was a pious (but

very ambitious) man, who believed he could single-handedly lead the Catholic Church into the

new era of natural philosophy. Newton’s universe was infinite, an embodiment of the infinite

power of God. Einstein wrote that the devotion to science is the only truly religious activity in

modern times.By getting to know these scientists, we will not only better understand their

science, but scientists in general. For this book is also about the way scientists think and feel

about their work. There is no greater misconception of science than the widespread belief that

scientists are cold and insensitive, a group of eccentrics pondering arcane questions no one

else can understand. Science is often regarded as a purely rational activity in which objectivity

reigns supreme as the sole avenue of knowledge. As a result, scientists are sometimes viewed

as insensitive and narrow-minded, prone to strip away all the beauty of nature by approaching

it mathematically. This labeling of scientists in general and physicists in particular has always

bothered me. It misses the most important motivation for doing science, which is precisely our

fascination with nature and its mysteries. Behind the scientist’s complicated formulas, the

tables of data obtained from experiments, and the technical jargon, you will find a person

eagerly trying to transcend the immediate boundaries of life, driven by an unstoppable desire

to reach some deeper truth. Seen this way, science is not so different from art, a process of

self-discovery, as we try to capture the essence of ourselves and understand our place in the

Universe. There is much more to physics than solving equations and interpreting data. I

daresay that there is poetry in physics, that physics is a deeply human expression of our

reverence for the beauty of nature.I often think of a scientist writing about science for the

general public as a translator, trying to convey the meaning of certain ideas in a language less

precise than the original. There is no doubt that something will be lost in the translation; some

meanings will be obscured by the simplification. In this book I will often appeal to your

imagination, invoking images from everyday life that may help elucidate certain aspects of a

theory. As with music, you don’t have to know how to read a musical score to appreciate the

beauty of a symphony. My hope is that the translation is still accurate enough that you can

share in my delight at being a scientist, at being part of this wonderful quest for

understanding.PART IBEGINNINGSCREATION MYTHSEvery question possesses a power

that does not lie in the answer.—ELIE WIESELAt first sight, it may seem puzzling that a book

written by a scientist about the evolution of cosmological thought should start with a chapter on

the creation myths of ancient religions, but I have my reasons. First, in their variety these myths

encompass all the logical answers we can give to the question of the origin of the Universe,

including those found in modern theories of cosmology. This is not to say that modern science

is simply rediscovering ancient wisdom, but that, when it comes to the question of the ultimate

origin of all things, there is evidence for a true universality in human thought. The language is

different, the symbols are different, but in their essence the ideas are the same.There is, of

course, a very big difference between a religious approach and a scientific approach to the

origin of the Universe. Scientific theories are supposed to be testable and should be refuted if

they don’t correspond to reality. Even though we are at present far from being able to test any

of the models describing the origin of the Universe, a given mathematical model will only be

seriously considered by the scientific community if it can be tested against experiments. At

present, all we can hope for is that these models will correspond to some important features of

the observed Universe. We will have much more to say about the promise and difficulties of

these models later on. For now, what is important is to keep in mind that creation myths and

cosmological models are both attempts to understand the existence of the Universe.The

second reason to start this discussion with creation myths is more subtle. These myths are



essentially religious, an expression of awe as different cultures face the mystery of Creation. It

is this very same awe that motivates much of the scientific creative process. My point is that

this awe itself is more primitive than the particular way by which we choose to express it, be it

in terms of organized religion or science. For most scientists, the drive comes from looking at

nature as the ultimate challenge, and from a deep belief in the power of human reason to

tackle it. Physics is a game played with nature, where we try to find out what’s inside the box

without being allowed to open it. In the words of Richard Feynman, expressed in his wonderful

Lectures on Physics,Imagine that the world is something like a great chess game being played

by the gods, and we are observers of the game. We do not know what the rules of the game

are; all we are allowed to do is to watch the playing. Of course, if we watch long enough, we

may eventually catch on to a few of the rules. The rules of the game is what we call

fundamental physics.You can interpret this text in two ways. One is to say that physics is plain

fun; the other is to say that physics is more than fun, it is the language of the gods.Mysticism, if

understood as the embodiment of our irresistible attraction to the unknown, plays a

fundamental role in the scientific creative process of many physicists, past and present.

Neglecting this fact is closing our eyes to history and overlooking an essential aspect of

science. In order to understand the roots of what might be called rational mysticism, we now

turn our attention to the creation myths of prescientific civilizations.THE NATURE OF

CREATION MYTHSThousands of years ago, long before the body of knowledge we now call

science existed, nature played a very different role in the fate of our species. Nature both gave

food and warmth, and brought cold and destruction. It was benevolent and generous as well as

ruthless and terrifying. Since humans could not control nature, they tried to appease it. Hoping

that natural disasters such as volcanic eruptions, earthquakes, and hurricanes would not

destroy their homes or kill their animals, and that their harvest would be plentiful, people

worshiped and idolized nature. The ways in which this occurred varied from culture to culture,

conditioned by such factors as the degree of isolation of the group, its geographical location,

and its technological sophistication.In certain cultures a host of gods controlled (or even

personified) several natural phenomena, while in others nature itself was a god, such as the

Mother Goddess. Rituals and offerings were meant to appease the gods (or God or Goddess)

in an effort to insure the survival of the group. Through this relationship with the gods, humans

were trying to order their existence, giving meaning to phenomena that were unpredictable and

mysterious. On the other hand, the relationship with the gods also had a more immediate

social function, serving to impose moral values that were crucial to the cohesion of the

group.This religious relationship with nature went beyond the concrete needs of the group’s

well-being, also encompassing more metaphysical needs. A typical example is the role death

plays in different religions. In some, death is only a gateway into another life, a passage from

one existence into another in a cycle that repeats itself eternally. In others, death represents an

ascension into an Absolute Reality, the promise of a deserved existence in Paradise after the

many tribulations of life. In all cultures the search for a religious understanding of death fulfills

the need to cope with that which is unpredictable and unexplainable. To the believer, this offers

comfort when facing the loss of a loved one, and the certainty that his or her own death is not

the end of existence. To the unbeliever, science may provide some comfort. In the words of

Harvard physicist Sheldon Glashow: “Perhaps, by understanding science, we can more easily

face our own mortality and that of our species and our planet.” Science as an antidote for

fear.Another subject in which religion has traditionally played an important role is the origin of

the Universe, or the question of Creation. This is perhaps the most fundamental question we

can ask about our existence, so much so that I have come to think of it as “the Question.” After



all, you are reading this book because somehow the Universe allows for intelligent life to

develop, so that (at least) one species, inhabiting a small planet orbiting a small star in one of

the hundreds of billions of galaxies in the Universe, can ask questions about its origin. As we

ask about our origin, or the origin of life, we are implicitly asking about the origin of the

Universe, “the origin of origins.” It is then no surprise that modern cosmology exerts such

fascination these days. Due to its very nature, science should offer universal answers,

independent of a particular religious or moral point of view. As scientists address the origin of

the Universe, they play, at least to the society at large, the role of universal mythmakers,

transcending boundaries of race and creed.As soon as we start reflecting about the origin of

the Universe, we realize that we must confront some very fundamental problems. How can we

comprehend the origin of “everything”? If we assume that “something” created “everything,” we

fall into an infinite regression; who, then, created the “something” that created the “everything”?

If we say that “nothing” existed before anything, we are implicitly assuming the existence of the

“everything” that is its opposite. The absurd limit of this is seen in the dialogue between Alice

and the Red King, in Lewis Carroll’s Through the Looking Glass, when the Red King asks

Alice: “What do you see?,” to which Alice answers “Nothing.” The King, impressed, comments,

“What good eyes you have!”When trying to understand the Universe as a whole, we are limited

by our “insider’s” perspective, somewhat like a clever fish trying to describe the ocean as a

whole. This is true both in religion and in science. It is particularly acute in the realm of

quantum cosmology, where quantum mechanics is applied to describe the origin of the

Universe.*In traditional quantum mechanics, the observer has a privileged role. The observer’s

presence, his or her perspective, is somehow responsible for the outcome of a given

experiment. In order to apply quantum mechanics to the Universe as a whole, the role of the

observer has to be modified, roughly speaking, because no one is there to measure anything.

After all, measurement in principle assumes a separation between the observer and the

observed. But we can’t step out of the Universe to measure its properties. Our reasoning

stumbles against an apparently insurmountable barrier, which has its origins in the way we

think and behave socially, the polarization inherent in our perception of reality. Being able to

distinguish between opposites is a basic requirement for ordering the world around us. Our

lives and choices are routinely based in opposites such as night or day, cold or hot, guilty or

innocent, dead or alive, rich or poor. Without such distinctions our values would not make

sense, our agriculture would not be productive, and our species would probably not

survive.The problem is that we pay a price for our survival. Questions that transcend the

distinction between opposites remain unanswered. At least they remain without an answer that

we can consider logical. But this does not detain our curiosity. On the contrary, what is

fascinating is that in all cultures “the Question” was asked. The need to understand our origin

and that of the entire Universe, that is, the problem of Creation, is inherently human, traversing

barriers in time and space. It was with us then, as we gathered inside the cave during a storm,

and it is with us now, if we only find the time to reflect about who we are.Once we ask about

the origin of the Universe, finding an answer becomes very tempting. The road one chooses to

find a solution depends, of course, on who is asking the question. A religious person will look

for answers within the framework of a religion, which may be an established religion or a

collection of personal beliefs. An atheist may look for an answer suggested by scientific

explorations. Religious or not, I am sure that most people settle upon some explanation. The

common vehicle found by prescientific cultures to address this problem was the myth. Myths

are stories that bring meaning and order to our existence, serving as a valuable probe into the

worldview and values of a particular culture.The strength of a myth lies not in its being right or



wrong, but in its being satisfying. In fact, being right or wrong is quite irrelevant. This is never

more true than with creation, or cosmogonical—from the Greek kosmos + gonos (origin)—

myths. Clearly, when a given culture tries to find an explanation for the origin of “everything,” it

must use language that is essentially metaphorical, based on symbols relevant to that

particular culture. Metaphors are also common in science, especially science that explores

phenomena beyond our sensorial experience, such as the world of the very small and the very

fast, the atomic and subatomic realm.This explains why myths of a certain culture may appear

totally meaningless to another. In fact, a common mistake when examining myths of other

cultures is to interpret them with symbols and values of our own culture. An even worse

mistake is trying to interpret a myth scientifically, or giving a myth scientific value. A given myth

is properly understood only within the context of the culture that created it. For example, the

Assyrian myth “Another Version of the Creation of Man” (c. 800 B.C.) starts with five great

gods, Anu, Enlil, Shamash, Ea, and Anunnak, discussing the progress of creation. Without

knowing the importance of these deities to the Assyrian people, the image of five gods talking

up in their heaven seems simplistic. However, once we realize what each god represents, the

myth makes much more sense. Anu symbolizes the sky or air, Enlil the Earth, Shamash the

Sun or fire, Ea water, and Anunnak destiny. For the Assyrians, creation was a process in which

the four elements and time unfold together. Their religion was firmly rooted in rituals that

celebrate the power of nature; the people’s mission was to maintain and increase the power

and fertility of the Earth.Due to their profound nature, creation myths portray more effectively

than any other kind of myth how a given culture perceives and organizes the world around it. In

the myths selected in this book, the goal is not to offer a detailed analysis of creation myths

using tools from cultural anthropology, but to present the answers found by different cultures to

“the Question.” Within this narrower focus, we will see that the creation myths chosen exhaust

all the possible answers to the question of the origin of the Universe. That is, after they are

stripped of their often colorful (and beautiful) symbolism the myths can be grouped in

accordance to the way in which they explain the Creation (or its absence!). Later on, when we

discuss twentieth-century cosmology and its attempts to describe the origin and evolution of

the Universe, we will find some traces of these ancient ideas, distant memories perhaps,

lingering evidence of the universality of human thought.A CLASSIFICATION OF CREATION

MYTHSAs we have seen, the fundamental problem in searching for the origin of “everything” is

the limitation imposed by our bipolar perception of reality. The process or entity (or entities)

responsible for the Creation must create the entire panoply of opposites, being thus large

enough to encompass all of them. The solution to this problem is, in most cultures, a religious

one. In general, the existence of an absolute reality, or simply Absolute, is assumed, which not

only includes but transcends all opposites. The Absolute is the central element in all credos,

giving creation myths a deeply religious character. In most cases the Absolute, which

embodies the synthesis of all opposites, exists by itself, independently of the existence of a

Universe. It has no origin, being beyond any cause-effect relationship. This Absolute could be

God, or the realm of many gods, or the primordial Chaos, or even the Void, the non-being. On

the other hand, we live in our polarized reality from where we try to comprehend the essence

of this Absolute. The bridge connecting the all-encompassing Absolute to our structured reality

is the creation myth. Through their creation myths religions proclaim their validity, relating the

comprehensible to the incomprehensible. They portray the origin of the Universe as a

consequence of the disintegration of the unity inherent in the Absolute into the polarized reality

of the world.What are, then, the various answers offered by different cultures to “the Question”?

One example of the strong symbolism used in creation myths is found in the following myth of



the Hopi Indians of the United States:First, they say, there was only the Creator, Taiowa. All

else was endless space. There was no beginning and no end, no time, no shape, no life. Just

an immeasurable void that had its beginning and end, time, shape, and life in the mind of

Taiowa the Creator.Then he, the infinite, conceived the finite. First he created Sotuknang to

make it manifest, saying to him, “I have created you, the first power and instrument as a

person, to carry out my plan for life in endless space. I am your Uncle. You are my Nephew. Go

now and lay out these universes in proper order so they may work harmoniously with one

another according to my plan.”Sotuknang did as he was commanded. From endless space he

gathered that which was to be manifest as solid substance, molded it into forms.Here, as in

many myths, the Infinite creates the finite, giving concrete shape to matter, molding it into

forms. Taiowa represents the Absolute, which is omnipresent (present simultaneously in all

places), omniscient (has absolute knowledge), and omnipotent (has infinite power). The

Universe is created through the action of a “Positive Being,” at a particular moment. That

Creation occurs at a specific moment in time implies that the Universe has a finite age.In other

myths, a very different viewpoint of the role of time is assumed. The Universe was not created

at an exact moment, but has existed and will exist forever. A well-known example comes from

Hindu mythology. Here time has a cyclic nature: Creation repeats itself eternally in a cycle of

creation and destruction symbolized by the rhythmic dance of the god Shiva.In the night of

Brahman (the ultimate reality, the inner essence of all things, infinite and incomprehensible),

nature is inert, and cannot dance till Shiva wills it. He rises from His rapture and, dancing,

sends through inert matter pulsing waves of awakening sound, and lo! matter also dances,

appearing as a glory round about Him. Dancing, He sustains its manifold phenomena. In the

fullness of time, still dancing, He destroys all forms and names by fire and gives new rest.The

dance of Shiva symbolizes all that is cyclic in the Universe, including its own evolution. Through

His dance the God creates the Universe and its material contents, maintaining it during its

existence until the time comes for its destruction. This cycle repeats itself throughout eternity,

without beginning or end. To the Hindus, existence manifests itself through the dynamic

interplay of opposites, life and death, creation and destruction, mirroring the many cyclic

natural phenomena that rule our lives. The dance of Shiva symbolizes not only the rhythmic

nature of time, but also the ephemeral nature of life, helping believers face their own

mortality.As we examine the evolution of cosmological thought and the role rational mysticism

played and plays in the creative process of some of the greatest physicists of all time, we will

seek in these creation myths the basic ideas about Creation lying behind their rich symbolism,

the answers provided by the various creation myths to the problem of Creation, leaving aside

details of the cultures that generated them.The various creation myths can be separated into

two main groups, according to how they address the question of “the Beginning.” Either the

myths assume that there was a specific beginning, a moment of Creation (though not

necessarily an act of Creation), as in the example from the Hopi Indians, or they assume that

the Universe existed forever, as in the case of the dancing Shiva. In the first case the Universe

has a finite age, while in the second case its age is infinite. The reader may argue that in the

case of a cyclic Universe each cycle begins with a Creation, yet the effect of having an infinite

number of cycles is that one cannot speak of a “Beginning,” but must instead speak of infinite

beginnings, none more relevant than the other.Myths that assume a single moment of Creation

can be called simply “Creation Myths.” Myths in which the Universe is eternal, or created and

destroyed an infinite number of times, can be called “No-Creation Myths.” Within each group

there are subgroups, defined according to the way they portray the process responsible for the

existence of the Universe.“Creation Myths” can be subdivided into three groups, depending on



the agent of Creation. The Universe may be the creation of a God, or Goddess, or gods, which

can be called “Positive Being.” The Universe may appear from Nothing, an absolute emptiness,

which can be called “Negative Being” or “Non-Being.” Or the Universe may appear from a

primordial Chaos, where being and non-being coexist. In this case, Creation occurs when

matter coalesces from the tension between being and non-being and proceeds to differentiate

itself into the various shapes of nature and life. All three possibilities share the same idea of a

moment of creation, an instant when time itself comes to be. We can think of time as a straight

line starting at t=0.A CLASSIFICATION OF COSMOGONICAL MYTHSDifferent mythological

responses to “the Question,” the origin of the Universe“No-Creation Myths” can be subdivided

into two groups. Since there is no unique moment of creation, the only possibilities are for

either a Universe that existed and will exist for all eternity, never created and never destroyed,

or for a Universe that is continually being created and destroyed, in a cycle that repeats itself

forever. In the first case, we can visualize time as a straight line that originates infinitely far

away from where we are now. Thus, all points on the line are equivalent, and the beginning of

time becomes subjective, an arbitrary starting point. In the second case, we can visualize time

as a circle, so that it always comes back to its starting point. Again, there is no special point

that we can identify with the beginning of time itself.A pictorial representation of time in several

mythsTYPES OF CREATION MYTHSMyths that assume a beginning are by far the most

common type of creation myths, particularly those that invoke a “Positive Being” in the role of

the Creator. For Western cultures, the best-known creation myth is found in Genesis (c. 400

B.C.):In the Beginning God created the heavens and the earth.The earth was without form and

void, and darkness was upon the face of the deep; and the Spirit of God was moving over the

face of the waters.And God said, “Let there be light”; and there was light.And God saw that

light was good; and God separated the light from the darkness.God called the light Day, and

the darkness He called Night. And there was evening and there was morning, one day.Here

God, the Absolute, creates the world through His word. He orders light into existence, and

separates it from darkness, its opposite. Creation occurs in two steps, the coming into being of

something (in this case light), which is followed by its being separated from its opposite. This is

an example of what some authors call “God the Thinker,” as Creation is in a sense a rational

act, expressed by words. The same idea appears in many other myths, as in the Assyrian myth

with five gods discussed above and the Mayan Popol Vuh, where the gods Tepev and

Guevmatz, symbolizing sun-fire in the middle of the dark waters, say together “Let the

emptiness be filled!”Another example of a Positive Being is that of “God the Great Organizer,”

who creates the Universe by bringing order into the primordial Chaos. A beautiful example

appears in the Metamorphoses, written in A.D. 8 by the Roman poet Ovid, a rare expression of

Roman concern with such questions.Before land was and sea—before air and skyArched over

all, all Nature was all Chaos,The rounded body of all things in one,The living elements at war

with lifelessness;No God, no Titan shone from sky or sea,No Moon, no Phoebe outgrew

slanted hornsAnd walked the night, nor was Earth poised in air.No wife of Ocean reached her

glittering armsInto the farthest shores of reef and sand.Earth, Air, Water heaved and turned in

darkness,No living creatures knew that land, that seaWhere heat fell against cold, cold against

heat—Roughness at war with smooth and wet with drought.Things that gave way entered

unyielding masses,Heaviness fell into things that had no weight.Then God or Nature calmed

the elements:Land fell away from sky and sea from land,And aether drew away from cloud and

rain.As God unlocked all elemental things,Fire climbed celestial vaults, air followed itTo float in

heavens below; and earth which carriedAll heavier things with it dropped under air;Water fell

farthest, embracing shores and islands.When God, whichever God he was, createdThe



universe we know, he made of earthA turning sphere so delicately poisedThat water flowed in

waves beneath the wind …Chaos here does not represent destruction or disorder, but the

potential for the existence of all opposites, though their existence is not yet manifest: “The living

elements at war with lifelessness … Where heat fell against cold, cold against heat—

Roughness at war with smooth and wet with drought… .” And then God, of unexplainable

origin, appears and organizes Chaos, separating the opposites and arranging the basic

elements (fire, air, earth, and water) in their places, in accordance with Aristotle’s dictums.Still

within the Positive Being subgroup, some myths depict God as a craftsman, as in the Hopi

myth seen above, or in the second myth of Genesis, wherein God forms Adam from dust and

the breath of life. Others use a procreation metaphor that appears in many different guises: a

Mother Goddess who literally gives birth to the Earth or to lower gods who fashion the Earth;

male and female gods embrace, giving birth to the Universe as a result; or a single God who

either creates a mate or has a feminine dimension, with which he creates the world. Finally, a

Positive Being may invoke a divine sacrifice to give rise to Creation. The Absolute God dies, or

mutilates him- or herself to give rise to Creation. An example can be found in one of the several

versions of the Chinese myth of P’an Ku (c. third century A.D.):The world was never finished

until P’an Ku died. Only his death could perfect the Universe: From his skull was shaped the

dome of the sky, and from his flesh was formed the soil of the fields; from his bones came the

rocks, from blood the rivers and seas; from his hair came all vegetation. His breath was the

wind, his voice made thunder; his right eye became the Moon, his left eye the Sun. From his

saliva or sweat came rain. And from the vermin that covered his body came forth mankind.A

second kind of Creation Myth assumes that nothing existed prior to Creation. There is no God

or gods, just emptiness, or Negative Being. Creation appears from this nothingness, without

much reason as to why it happens. An example comes from the Hindu Upanishads:In the

beginning this [world] was nonexistent. It became existent. It turned into an egg. The egg lay for

the period of a year. Then it broke open. Of the two halves of the eggshell, one half was of

silver, the other of gold. That which was of silver became the Earth; that which was of gold,

Heaven. What was the thick membrane [of the white] became the mountains; the thin

membrane [of the yolk], the mist and the clouds. The veins became the rivers; the fluid in the

bladder, the ocean. And what was born of it was yonder Aditya, the Sun. When it was born

shouts of “Hurrah” arose, together with all beings and all objects of desire. Therefore, at its rise

and its every return, shouts of “Hurrah!” together with all beings and all objects of desire

arise.The theme of the cosmic egg is very common in creation myths. In one version of the

P’an Ku myth, he appears from inside a cosmic egg. The interesting aspect of this particular

myth is that the egg appears from nothing, and Creation seems to happen spontaneously,

without the intervention of a divine being, by the dissociation of the cosmic egg. The egg in this

myth plays the same role that P’an Ku plays in the myth related above, that of the source of all

things. But here there is no sense of divine sacrifice for the Creation, but simply the familiar

model of an egg hatching. There is no attempt to explain where the egg comes from; it simply

“became” out of a Universe that also came to be.Another example of creation out of nothing

comes from the Maori natives of New Zealand; in the myth, “The Creation”:From nothing the

begetting,From nothing the increase,From nothing the abundance,The power of increasing the

living breath;It dwelt with the empty space,And produced the atmosphere which is above

us,The atmosphere which floats above the Earth;The great firmament above us dwelt with the

early dawn,And the Moon sprung forth;The atmosphere above us dwelt with the heat,And then

proceeded the Sun;They were thrown up above,As the chief eyes of Heaven:Then the heavens

became light,The early dawn, the early day, the midday.The blaze of day from the sky.There is



no Being responsible for this Creation, which appears from nothing, simply due to an

inexorable urge to be.A final kind of Creation Myth states that Creation is the result of the

tension between Being and Non-Being, both coexisting in the primordial Chaos. Unlike Ovid’s

cosmogony, though, there is no God taking charge of Creation; it just happens as order

coalesces out of Chaos, through the dynamic interplay of opposite tensions. In modern

scientific jargon, we could say that complexity emerges from disorder as a spontaneous

manifestation of self-organization. This idea is clearly expressed in a Taoist myth from before

200 B.C.:In the beginning there was chaos. Out of it came pure light and built the sky. The

heavy dimness, however, moved and formed the earth from itself. Sky and earth brought forth

the ten thousand creations, the beginning, having growth and increase, and all of them take the

sky and earth as their mode. The roots of Yang and Yin—the male and female principle—also

began in sky and earth. Yang and Yin became mixed, the five elements separated themselves

from it and a man was formed.The opposites are represented by Yin and Yang, with Yin

representing darkness, passivity, and weakness, while Yang represents brightness, activity,

and strength. Creation results from the interplay of opposites.TYPES OF “NO-CREATION”

MYTHSLet’s now turn briefly to the “No-Creation” myths, such as the rhythmic creation of the

Universe through the dance of Shiva that we’ve already seen. Another example of a myth

depicting an eternal Universe comes from Jinasena (c. A.D. 900), a teacher of Jainism, a

religious faith of India said to have been started by Mahavira, a contemporary of Buddha in the

sixth century B.C. Jinasena completely rejects the idea of Creation in a chain of arguments that

I find quite lucid, despite its ill-tempered tone:Some foolish men declare that Creator made the

world. The doctrine that the world was created is ill-advised, and should be rejected.If God

created the world, where was he before creation? If you say he was transcendent then, and

needed no support, where is he now?No single being had the skill to make this world—For

how can an immaterial god create that which is material?How could God have made the world

without any raw material?If you say he made this first, and then the world, you are faced with

an endless regression.If you declare that this raw material rose naturally, you fall into another

fallacy,For the whole Universe might thus have been its own creator, and have arisen equally

naturally.If God created the world by an act of his own will, without any raw material,Then it is

just his will and nothing else—and who will believe this silly stuff?If he is ever-perfect and

complete, how could the will to create have arisen in him?If, on the other hand, he is not

perfect, he could no more have created the Universe than a potter could… .If he is perfect,

what advantage would he gain by creating the Universe?If you say that he created to no

purpose, because it was his nature to do so, then God is pointless.If he created in some kind of

sport, it was the sport of a foolish child, leading to trouble… .Thus the doctrine that the world

was created by God makes no sense at all.Good men should combat the believer in divine

creation, maddened by an evil doctrine.Know that the world is uncreated, as time itself is,

without beginning and end,And is based on the principles, life, and the rest.Uncreated and

indestructible, it endures under the compulsion of its own nature,Divided into three sections—

hell, earth, and heaven.In this text the Universe is uncreated and indestructible, maintained

and changing according to natural principles. For the Jains, the point was to release the soul

from the Hindu eternal cycle of transmigration into an eternal state of omniscient

inactivity.Thus, we have seen examples of all five types of cosmogonical myths that I have

identified in the diagram on page 12, which I propose exhaust the ways by which creation

myths make sense of the problem of the origin of all things. However, there is one more

alternative, which is to admit that the problem of the origin of all things is not accessible to

human understanding and will necessarily remain a mystery. Thought is derivative of being,



and is thus insufficient to answer questions about the origin of being. This view is clearly stated

in a Hindu Veda, c. 1200 B.C.:When neither Being nor Non-Being wasNor atmosphere, nor

firmament, nor what is beyond.What did it encompass? Where? In whose protection?What was

water, the deep, the unfathomable?Neither death nor immortality was there then,No sign of

night or day.That One breathed, windless, by its own energy:Nought else existed then.In the

beginning was darkness swathed in darkness;All this was but unmanifested water.Whatever

was, the One, coming into being,Hidden by the Void,Was generated by the power of heat.In the

beginning this One evolved,Became desire, the first seed of mind.Wise seers, searching within

their heartsFound the bond of Being in Non-Being.Was there a below? Was there an above? …

Who knows truly? Who can declare it?Whence it was born, whence is this emanation.By the

emanation of this the gods only later came to be.Who knows whence it has arisen? …Only He

who is its overseer in highest heaven knows.He only knows, or perhaps He does not know!In

this account, there is a being responsible for Creation, but the speaker is skeptical of its nature

and essence. The lesser gods are ignorant of the true purpose of Creation, and even the One

may not know. There is no clear answer, for the true nature of Creation is incomprehensible.So,

we have seen how some prescientific cultures have explained the problem of Creation. Next I

will trace the evolution of Western science, from the pre-Socratic philosophers all the way to

twentieth-century physics. As we go along, I will emphasize how our evolving understanding of

natural phenomena changed the way we picture the Universe and our place in it. The gradual

development of a rational approach to nature created an alternative way to address some of

the mysteries that previously were the exclusive province of religion.As more and more natural

phenomena were understood by science, religion slowly gave up its absolute control over the

ways of the world, becoming mostly concerned with the ways of the spirit. This “parting of the

ways” between science and religion did not come without drama. In fact, this drama is still

pretty much alive today, due to unfortunate misuses of both science and religion. As I retell

some chapters of this long story, we will encounter such figures as Galileo, Newton, and

Einstein, exploring not only their science but also their motives and beliefs, which are so often

forgotten. If I am successful, by the end of this book you will regard the popular image of the

creative scientist as a cold rationalist as complete nonsense (if you don’t already!), like most

generalizations. If I am very successful, by the end of this book the practice of science will

mean something quite different from the mere exploration of natural phenomena. Science will

come to represent the focus of very human aspirations, of the need to understand our origin

and our destiny, as we face the vastness of this mysterious Universe.The science-religion

debate is usually restricted to how compatible the two are: Can a person approach the world

scientifically and still be religious? I think the answer is an obvious yes, as long as the inquiries

don’t interfere with each other the wrong way. Scientists should not apply science abusively to

situations where it is still clearly speculative, and claim they understand questions of

theological nature. Religious people should not try to interpret religious texts scientifically, as

they were not written for that purpose. To me, what is truly fascinating is that both science and

religion express our reverence for nature. Their complementarity is manifest in the essentially

religious motivation of many of the scientific heroes of every era. The awe that moved them,

and that moves me into being a scientist today, is in essence the same awe that moved the

mythmakers of times past. As we, in the silent confines of our offices, address the most

fundamental questions about the Universe scientifically, we can hear, under the monotonous

humming of our computers, the chants of our ancestors echoing through time, inviting us to

sing along.__________________*The word quantum refers to the physics of the very small,

the world of atoms and subatomic particles.THE GREEKSThe real constitution of things is



accustomed to hide itself.— HERACLITUSIn his dedication of Advancement of Learning

(1605) to James I, Sir Francis Bacon declared that “of all the persons living that I have known,

your Majesty were the best instance to make a man of Plato’s opinion, that all knowledge is but

remembrance.” Although Plato may have meant this to express his belief in the immortality of

the soul, and Bacon used it as a ploy to obtain the King’s favors (which worked quite well), we

can see in it the tremendous importance that Greek thinking has had in the development of

Western culture. From architecture to sculpture to theater to philosophy, the Greeks provided

lasting foundations.After defeating the Persians in a series of conflicts during the first decades

of the fifth century B.C., Greece entered a century and a half of great splendor, inspired by the

leadership of Pericles, who ruled Athens for over thirty years (461–429 B.C.). Not even the

bitter disputes for power among Athens, Sparta, and other states that triggered the

Peloponnesian War from 431 to 404 B.C. detracted from the remarkable level of sophistication

achieved in this era. In the words of H. G. Wells, “During this period the thought and the

creative and artistic impulse of the Greeks rose to levels that made their achievement a lamp to

mankind for all the rest of history.” That this lamp kept burning through later centuries of

religious intolerance and endemic warfare is our debt to those who believed knowledge to be

above the blindness caused by greed and fear.The first sparks to light the lamp came from the

epic poems of the legendary “blind bard” Homer, the Iliad and the Odyssey, probably written

during the eighth century B.C. By that time there were Greek settlements spread throughout

the Mediterranean, from southern Italy and Sicily to the Black Sea and Asia Minor, now Turkey.

These epics, together with the Olympic Games, offered a common cultural reference to the

many small villages separated by ocean, mountains, and even race. Based on stories about

the barbarian conquests of the Greeks around the time of the Trojan War (twelfth century B.C.),

the poems served to link the many tribes by language, ancestry, and values. The Universe was

described as an oyster-shaped Earth (like the shield of the great hero Achilles), surrounded by

an ocean-river, as in earlier Babylonian cosmologies. In the Odyssey, Homer describes the

starry heaven as made of bronze or iron, supported by pillars. There are references to several

constellations, like Orion and the Pleiades, and to the phases of the Moon.These concepts,

however, certainly do not compare with the level of sophistication achieved by Babylonian

astronomers, who a thousand years earlier had compiled detailed tables of planetary motion

extending over decades. The Venus tablets of Ammizaduga (c. 1580 B.C.) detailed the risings

and settings of Venus over a period of twenty-one years. These tablets were calendars used for

organizing group activities, such as farming and religious ceremonies, and for astrological

forecasting. But, notwithstanding the remarkable achievements of the Babylonians in

astronomy, their Universe did not differ from Homer’s in that it was also populated and ruled by

gods. The Babylonian creation myth, the Enuma elish, or “When above,” describes the origin of

the Universe and the subsequent appearance of order as the work of several gods. There was

no attempt to understand the cause of the heavenly motions, as mythic explanations were

perfectly satisfactory. This situation would change, at least temporarily, two centuries after

Homer, during the so-called pre-Socratic period of Greek philosophy, spanning roughly one

century of Greek thought from the early sixth century to the birth of Socrates c. 470 B.C. The

gods were then (mostly) banned from the picture, for explanations of natural phenomena were

sought within nature itself, with physical reasoning replacing myth.THE IONIANSBy the sixth

century B.C. trade among various Greek states had grown in importance, and wealth led to the

improvement of their cities and lifestyle. In those days the center of activity was Miletus, a city-

state located in southern Ionia, now the Mediterranean coast of Turkey. It was here that the first

school of pre-Socratic philosophy flourished, marking the starting point of the great intellectual



adventure that led, two thousand years later, to the birth of modern science. According to

Aristotle, Thales of Miletus was the founder of Western philosophy. The Alexandrian

chronographer Apollodorus (second century B.C.) placed his birth in 624, while the great

Greek historian Diogenes Laertius (third century A.D.) placed his death during the fifty-eighth

Olympiad (548–545) at the age of seventy-eight. His reputation was legendary. He is said to

have once used his astronomical and meteorological knowledge (most probably borrowed from

the Babylonians) to forecast an excellent olive crop for the following year. Being a practical

man, he then raised money during the winter to rent all the olive presses in the region. When

summer arrived, the olive growers had to pay him for pressing their olives into oil, making

Thales a fortune in the process.He is also supposed to have predicted an eclipse of the Sun,

on 28 May, 585 B.C., which ended a war between the Lydians and the Persians. When asked

to define what was difficult in life, he answered, “To know thyself.” When asked what was easy,

he answered, “To give advice.” No wonder he was known as one of the Seven Wise Men of

Greece. He was not always practical, though. One day, while lost in abstract speculation, he fell

into a well, failing to notice the hole in the ground. This accident apparently hurt the feelings of

an attractive Thracian slave girl standing nearby, who remarked that Thales was not even able

to see what was at his feet (i.e., her), because celestial matters were of more importance to

him. The veracity of these and other stories surrounding Thales is much debated, as nothing

written by him survived, which is true of many pre-Socratic philosophers. The evidence that is

available to us comes secondhand from scarce fragments preserved by authors who wrote

centuries after the death of these philosophers, from Plato in the fourth century B.C. to

Simplicius in the sixth century A.D. A case in point is Aristotle’s tendentious discussion of pre-

Socratic ideas found in his Metaphysics or in De Caelo, “On the Heavens.” While his writings

must be used as a basic source of information, we should keep these limitations in mind as we

explore the work of these philosophers.The main concern of the Ionian philosophers was the

composition of the cosmos. What is the basic stuff the Universe is made of? Thales’s answer

was that all was water. It is probable that apart from being influenced by Homer and by the

great civilizations of the Near East, his choice of water as the basic substance was due to its

inherent mutability; water cycles from sky to land to ocean to sky in a continuous flow,

changing from liquid to vapor and back. As we and most living forms are nourished by water,

so was the Universe, itself considered by Thales a living organism.This organic view of the

cosmos was quite remarkable in that it attempted to unify the way nature works and our own

physiology. When Thales said that “all things are full of gods,” or that magnetism can be

attributed to the material having a “soul,” he was arguing intuitively that the many natural

phenomena are due to some inherent tendencies within the objects themselves. In fact, the

word soul here must be understood as a sort of life principle by which all things are animated,

and not in its modern religious sense. Simplistic as these ideas may seem to us, their

importance cannot be overstated. Thales asked a new kind of question, and tried to find an

answer without invoking mythical gods or other supernatural causes. In trying to explain the

complicated workings of nature by searching for a unifying principle within nature itself, Thales

set himself apart from the past, inaugurating the Western philosophical tradition.Thales’s

immediate successor was Anaximander, also of Miletus, roughly fourteen years his junior. He

carried Thales’s ideas to a higher level of sophistication, postulating that the Universe was

infinite in extension and duration, with a cylindrically shaped Earth placed at its center floating

in air. He even went as far as claiming that the ratio of the diameter to the height of the cylinder

was one-third. The Sun was a hole in a huge wheel surrounding the Earth with fire inside its

rim. As the wheel turned so did the hole, explaining the motion of the Sun around the Earth.



Eclipses were due to partial or total covering of the hole. The same basic explanation was used

for the phases of the Moon, also a puncture in another cosmic wheel. Finally, the stars were

tiny holes in a third cosmic wheel, which Anaximander curiously placed closer to the Earth

than the Sun and Moon.Bizarre as this imagery is, it represents the first attempt at a

mechanical model of the Universe. In the words of Arthur Koestler, the driving mechanism was

now viewed as “the wheels of a clockwork.” According to Anaximander, the raw material of the

Universe was not water or any other familiar substance but something intangible, the

Boundless, “from which come into being all the heavens and the worlds in them.” Note the use

of plural; indeed, since the Universe was infinite in extension and duration, an infinite number

of “worlds” had already existed before ours, only to be dissolved into the primary matter before

others appeared. This dynamic picture of an infinitely old Universe where matter forever

appears and disappears reminds us of the Hindu myth of the dancing Shiva. However, here

there is no Creator, no God or gods responsible for the eternal cycle of creation and

destruction. For Anaximander, the Universe danced alone.Anaximander’s disciple was called

Anaximenes. In the true spirit of the Ionian school, Anaximenes also postulated the existence

of one basic substance responsible for all change, while remaining unchanged itself.

Challenging his masters, he believed that air was the raw material of the Universe. As its

density changed, air composed different substances. Thus, when very rarefied it made fire,

when thicker it became wind, then water, earth, and stones as its density increased. He is also

credited with the idea that the stars were attached to a crystalline sphere that turned around

the Earth. Being transparent, crystal spheres were a more plausible explanation for the

heavenly motions than Anaximander’s punctured wheels, which, of course, nobody could see.

(Anaximander explained that they were perpetually surrounded by mist.) These crystal spheres

would become a key component in astronomical models for another two thousand years.The

Milesians (this trio of philosophers from Miletus) were not the only ones asking questions about

the Universe at this time. Besides other Greek thinkers that we will soon review, Siddhartha

Gautama (the Buddha) in India was preaching on the ways to purge the self from greed in

order to achieve Nirvana, while in China Lao Tse was transcending our polarized perception of

reality in the mystical unity of Tao, and Confucius was establishing moral principles of

government and life in society. The sixth century B.C. was a turning point in the history of

civilization. A wind of awakening was blowing across the planet, calling the human mind to

contemplate the inner workings of the soul and of the Universe.The last Ionian thinker of

importance to us was Heraclitus of Ephesus, who flourished around 500 B.C. Although Miletus

was destroyed by the Persians in 494 B.C., the ideas of Thales and his followers reached

Ephesus, located slightly to the north. Known from fragments of his teachings quoted by other

authors, including Aristotle and Plato, Heraclitus wrote mostly in riddles that were notoriously

hard to understand, and he became known as “the dark one.” His style was often sarcastic and

critical of other authors’ ideas and intelligence. By the end of his life he had become a hermit,

entirely withdrawn from the world. Falling ill of some edematous swelling, Heraclitus went to the

village doctors to ask for help. Instead of simply stating his problem, he started to discourse in

riddles that the doctors couldn’t understand. Discouraged, Heraclitus buried himself in manure,

hoping that the heat would evaporate the swelling. His treatment didn’t work and he died, alone

and dirty, at the age of sixty.Although much of Heraclitus’s thought is available to us only in

fragments, his fame lies mostly in the teaching that “all things are in flux and nothing is stable,”

as Plato wrote in Cratylus. In his most famous utterance he stated that it is not possible to step

in the same river twice. Extending this idea from nature to human life, he emphasized the

importance of tension between opposites and their complementarity as the driving force behind



all things, in such statements as these:Beginning and end, on a circle’s circumference, are

common.In us the same is living and dead, awake and asleep, young and old, for these,

transformed, are those, and those, transformed, are these.Men do not understand how, being

pulled apart, it is in accord with itself: a harmony, turning back on itself, as in the bow and the

lyre.Balance is achieved by the necessary complementarity between opposites, which he

called Logos, as the bow that must be arched back to propel the arrow forward. With some

liberty, we could call Heraclitus a Greek Taoist, although one must be careful interpreting these

fragments out of context.For Heraclitus the basic substance was fire, possibly due to its power

to transform things, to put them in motion. However, his primary focus was on the change

generated by the tension between opposites, while for his fellow Ionians change was a

secondary manifestation of the primal substance. In this Heraclitus disagreed with the

teachings of Thales and his followers. His universe was eternal, uncreated, and in a perpetual

state of flux: “This cosmos was made by no god or man, but always was and is and will be:

ever-living fire, kindling in measures and quenching in measures.” The objects in the heavens

were bowls containing fire, with the Sun the hottest and brightest. As the bowl containing the

Sun turned its back to us, eclipses occurred. The phases of the Moon were due to the slow

turning of its containing bowl. Though it is not clear from the fragments if Heraclitus really

meant these ideas as a true model of the skies, his perception of nature as a dynamic, ever-

changing entity played an important role in later Greek thought.THE ELEATICSWhile

Heraclitus was teaching that all was change, completely opposite ideas were being developed

in the southern Italian city of Elea. Parmenides (c. 515–450 B.C.) stated instead that change is

illusory, that what is cannot change, for if it does it becomes what it is not. He dismissed the

Milesian ideas rooted in the continuous transformation of the primal material into the myriad

forms of matter appearing in nature as relating to a superficial reality. The true reality was static

and immutable, the all-pervading, continuous Eon, or Being. No holes or gaps could exist in the

true nature of Being, since they would be equivalent to Non-Being. An image that comes to

mind to represent this philosophy is that of the surface of a perfectly still lake stretching in all

directions.Whereas the Milesians searched for knowledge on the basis of empirical

observations of natural phenomena, from the outside in, Parmenides’s approach was from the

inside out. In trying to understand the true essence of reality, he used abstract logical

reasoning to arrive at the conclusion that the answer was not in everlasting change, but in the

absence of change, the static plenitude of Being. Parmenides wrote that the absolute Being

“neither was nor will be, because it is in its wholeness now, and only now.” Thus, Eon could not

have been created by something, for this assumes the existence of another Being, or even

from nothing, as this would be Non-Being, which cannot exist. Eon just is.But how did

Parmenides and his followers, known as the Eleatics, reconcile their monistic doctrine of no

change with the continual changes in nature? Actually, they didn’t; instead they tried to prove

that movement or change was an illusion of the senses. Perhaps the best illustrations of this

effort are the paradoxes of Zeno, a disciple of Parmenides. His method is known in the

scientific circles as “infinite regression.” The reason for this name will become clear in a

moment.The most famous of Zeno’s arguments against the reality of continuous motion

involves Achilles (the hero from Homer’s poem) and a turtle. Zeno postulated that if the turtle

starts ahead of Achilles in a race, then he will never be able to reach and pass the turtle to win

the race. Since it is motion that would lead Achilles to an eventual victory, if he can’t win the

race by moving faster than the turtle, motion doesn’t exist. This is how his proof goes: By the

time Achilles covers the initial distance between himself and the turtle, the turtle has moved

farther away. As Achilles races to cover that new distance, the turtle moves farther away, and



so on ad infinitum. It would take an infinitely long time for Achilles to reach the turtle!This is a

very disturbing conclusion that, at first, leaves us uneasy. How can reason be so obviously

contradicted by the senses? The simplicity of Zeno’s arguments must have given his

adversaries many headaches. But fortunately, they are flawed: Even though mathematically we

can divide the distance between Achilles and the turtle into smaller and smaller segments, in

order to describe motion we should also divide time into smaller and smaller segments. It is the

ratio between distance and time, the velocity, that is important here. And if you divide a small

number by another small number, the result is not necessarily a smaller number. For example,

4/2 = 2, but so does 2/1 = 2, and 0.2/0.1 = 2, and so on. Since Achilles’s velocity is greater

than the turtle’s, he will cover a greater distance in the same amount of time, and beat the

turtle. Motion is an illusion only in the abstract world of the Eleatics.Nonetheless, modern

physics and science in general owe a great deal to the Eleatics’ principles. The task of physics

is to find universal laws that describe natural phenomena we observe in everyday life and in

the laboratory. By calling these laws universal, we are assuming that they are valid everywhere

in the Universe and since the beginning of time. This assumption is rooted in our belief that

nature is indeed immutable at some deeper level, that the laws we conceive to understand its

behavior do not change.* Like Parmenides’s Eon, they exist independent of all change they

promote. This immutability of the fundamental laws of physics is what makes a rational

approach to the study of nature possible. An Eleatic philosopher would probably say that by

uncovering the laws of physics we are uncovering the essence of Being and would welcome

modern scientists to walk inside the fortified walls of Elea and discuss the many facets of the

One. I wonder if Zeno would agree to a race… .THE PYTHAGOREANSPythagoras is perhaps

the most legendary philosopher of antiquity. Shrouded by mystery, considered by some of his

followers to be a demigod capable of superhuman feats, such as working miracles, talking to

demons, and descending into the Underworld (and coming back to tell others about it),

Pythagoras and his pupils forged a comprehensive synthesis of philosophy and religion, of the

rational and the mystical, that is one of the greatest achievements of human civilization. His

religious philosophy has influenced some of the greatest philosophers and scientists of history,

including Plato and Kepler. Some authors consider him the founder of science as we know it, or

more broadly, the founder of Western European culture. As such, the Pythagorean legacy

plays a very important role in the rest of this book.Pythagoras was born between 585 and 565

B.C. on the island of Samos, located between Miletus and Ephesus. His father was a jewel

engraver, from whom he must have learned the importance of geometrical forms and

proportions and their association with symmetry and beauty. It is believed that he studied under

Anaximander, and hence that he knew of the Ionians’ search for a common substance

underlying all that exists, and of the fiery-wheel model of the solar system with the cylindrical

Earth in the center. He traveled extensively in Greece, Asia, and Egypt, and must have learned

of the various Eastern religions, and of the Babylonian mathematical tradition. By 530 B.C. he

had settled in the southern Italian colony of Croton, where he founded a religious brotherhood

that quickly became a dominant spiritual and political force in the region. Because of its

notoriously antidemocratic flavor, this local supremacy ended tragically about 495 B.C., when

Pythagoras was forced to move to Metapontum and most of his followers were either exiled or

killed. But by then “the word of the Master” had spread through several colonies around Croton,

making its way into Athens by the fourth century B.C.In order to understand the tremendous

reputation surrounding Pythagoras, we have to examine his ideas free of modern notions that

rule out the mixing of science with mysticism as utter nonsense. For the Pythagoreans there

was no distinction between the two, one serving as a vehicle to the other. The basis for this



union was their belief that “all is number,” in a sense replacing the Ionian common primal

substance with the search for numerical relationships between all aspects of nature and of life.

But contrary to the Ionians, this search was not merely rational but also mystical. If all things

have form, and forms can be described by numbers, then number becomes the essence of

knowledge, the gateway to superior wisdom. If knowledge is the pathway to apprehend the

divine, numbers become the bridge between human reason and the divine Mind.The aim of the

Pythagoreans was to achieve catharsis, a purging of the soul, an intoxication of the spirit by the

beauty of numbers, with their infinite power to transcend the limitations of everyday existence.

In order to reach this stage, the members of the brotherhood had to follow strict ascetic rules of

behavior, which included dietary and social restrictions such as not eating beans or meat,

shunning butchers and hunters, and absolute loyalty and secrecy. As they progressed in their

ascending path to ultimate knowledge, the disciples were initiated into the magical secrets of

mathematics, in its pure abstract beauty.Where does this curious and completely novel

association of mathematics with the divine come from? One of the first discoveries of the

Pythagoreans, usually attributed to Pythagoras himself, was that musical intervals can be

expressed as numerical proportions. The basic intervals of Greek music can be expressed by

simple ratios between the integer numbers 1, 2, 3, and 4. The tone of a plucked lyre string held

at the middle is one octave higher than the tone of the whole string; at the two-thirds point it is

a fifth higher; at the three-quarters point it is a fourth higher. Thus, numbers and simple

relationships between them were behind the pleasing sounds that lifted people’s spirits.

Mathematics was thus associated with aesthetics, numbers with beauty.This discovery is of

tremendous historical importance. For the first time mathematics was used to describe a

sensorial experience, as a vehicle to the workings of the human mind. From time immemorial

music has been used as a medium to induce trancelike states in which the listener is lifted to a

higher level of awareness. For the Pythagoreans the key to this phenomenon was the magic of

numbers. Harmony was not simply due to pleasing sounds to the ear, but to numbers dancing

according to mathematical relationships. Numbers also had form. For example, the number 4

was a square (think of the four vertices of a square), while the number 6 was a triangle (think

of the three vertices of a triangle, and then add one point to the middle of each line joining the

vertices). Adding square numbers produces square or rectangular numbers, as 4 + 4 = 8, and

the series of square or rectangular numbers is obtained by adding odd numbers in succession,

1 + 3 = 4 + 5 = 9 + 7 = 16 + 9 = 25, and so on.These relations led to the discovery of the

famous Pythagorean theorem of right-angled triangles: The sum of the squared length of the

two smaller sides is equal to the squared length of the longer side. (Curiously, Pythagoras

himself was probably not involved with the proof of this theorem.)The magic number for the

Pythagoreans was 10, called the tetraktys (meaning roughly “fourness”), obtained by adding

the first four numbers, 1 + 2 + 3 + 4 = 10. That these numbers are also involved in the musical

scales is no coincidence to the Pythagoreans. For it is the sacred number that describes true

harmony. In another tremendous insight, the Pythagoreans extended this conception to the

harmony of the heavenly spheres.* Surely, they argued, the Sun and the planets in their

majestic beauty must satisfy the same harmonic rules that induce the musical communion with

the divine. Thus, the distances between the planets would fall into the same ratios as the

simple ratios of the musical scales. As the planets move along their orbits around the Earth-

centered Universe, they would create music, a giant instrument playing God’s melody, the

harmony of the celestial spheres. Apparently only the Master himself could hear the celestial

music. To the obvious criticism that this privilege provoked, the Pythagoreans answered, “What

happens to men, then, is just what happens to coppersmiths, who are so accustomed to the



noise of the smithy that it makes no difference to them.”The crucial point here is that the

Pythagoreans started a new tradition in Western thought, the search for relationships between

numbers in order to describe natural phenomena. This search is, in essence, what the physical

sciences are all about. That they did this in order to ascend to a divine level of awareness is

something that many later repudiated as empty mysticism. But there have been, throughout

history, those who shared in this religious fascination with numbers and their magic power to

inspire order in the apparently chaotic workings of nature, those I refer to as rational mystics in

Chapter 1. The Pythagorean legacy inspired, directly or indirectly, some of the great giants who

helped shape our modern view of the Universe. In understanding its historical importance, we

must differentiate between the individual motivations of scientists, which may have traces of

Pythagoreanism, and the final results of their research.The contributions of the Pythagoreans

to astronomy did not stop at extending musical harmony to the heavenly spheres. Later

Pythagoreans would boldly propose not only that the Earth moved, but also that it wasn’t the

center of the Universe. The first crucial step in this direction was taken by Philolaus of Croton,

who around 450 B.C. narrowly escaped an attack by a pro-democracy mob that virtually ended

the Pythagorean influence in southern Italy. He settled in the Greek town of Phlious, just west

of Corinth, where he founded his own small Pythagorean circle. According to Philolaus, the

Earth revolved around the “central fire,” the “hearth of the Universe.” This was supposed to be

the source of all vigor and life, the altar from whence came even the Sun’s heat. The Sun

would merely distribute this heat to all the other luminaries. The central fire was invisible to us,

since it was always opposite to the inhabited portion of the Earth, as shown on page 36. (Once

we remember that we always see the same face of the Moon, this idea becomes a little less

crazy.) Between the Earth and the central fire Philolaus proposed the existence of yet another

celestial body, the antichton, or counter-Earth. This would also be inaccessible to the human

eye, being always diametrically opposed to the inhabited parts of the Earth. After the Earth

came the Moon, the Sun, the five known planets (Mercury, Venus, Mars, Jupiter, and Saturn),

followed by the sphere carrying the fixed stars.Philolaus may have had practical reasons for

proposing this system. To an observer on Earth, the Sun and the planets seem to have two

kinds of completely different motions. They turn daily around the Earth, like the stars; but

contrary to the stars, which remain fixed in their relative positions, they have a motion of their

own, turning at different rates around the zodiac, the narrow belt divided into the twelve

constellations familiar from horoscopes. While the Sun takes approximately 365 days to

complete one revolution, the periods for the planets vary from 88 days for Mercury to 29 years

for Saturn. By making the Earth turn daily around the central fire, Philolaus could disentangle

these two motions. As the Earth turned one way around the central fire, the whole sky would

appear to turn the other way, like an observer on a merry-go-round who sees the whole fair

turning backward. This would explain the daily rotation of the sky. Of course, the exact same

effect is obtained by making the Earth spin around its axis, like a top. But this breakthrough

would have to wait a little longer.The system of Philolaus: night on EarthAccording to the

historian of science Theodor Gomperz, “Nowhere else do we find a picture of the Universe at

once so genial and sublime.” Everything revolves around the central fire, the “citadel of Zeus,”

an expression of the Greek deep sense of symmetry and awe for a Universe ruled by divine

power. There has been some debate as to why the counter-Earth has to be part of the model.

Aristotle contemptuously remarked that Philolaus only invented it to bring the number of

objects in the Universe to ten, the Pythagorean sacred number. Others have argued that the

counter-Earth helped explain the large number of observed lunar eclipses, as it cast its shadow

on the Moon’s surface. Debates aside, the central fire of Philolaus was the first serious step



toward proposing that the Sun is the center of the Universe.THE ATOMISTSIf we now

recapitulate the main ideas of the three pre-Socratic schools discussed so far, we see that we

are set for a head-on collision. In one corner stand the Ionians, proposing that in its essence

nature with all its manifestations can be reduced to a single material principle, be it water for

Thales, the Boundless for Anaximander, or air for Anaximenes. Heraclitus then proposes that

change is the true fundamental principle, being a consequence of the perpetual strife between

opposites in their search for ultimate balance. For him, fire, this mediator of change, is the

primal substance. In the other corner stand (as they can’t move anyway) the Eleatics, arguing

that change is illusory and that the true essence of all things is Eon, the all-pervading, static

Being. Oblivious to the fight, the Pythagoreans dance to the divine harmony of numbers,

immersed in their abstract mathematical mysticism.It is clear that the pressing issue to be

addressed by the philosophers of the mid fifth century B.C. is the problem of change. What is a

young aspiring philosopher to do? Instead of picking sides and risking assault, perhaps the

best way out is to try to reconcile these ideas into one all-encompassing scheme. This is

precisely what Leucippus and Democritus, the founders of the atomistic school, chose to do,

with brilliant results.There is some confusion as to where and when Leucippus was born, and

with whom he was associated. Probably he was from Miletus, like Thales, although some

sources place his birth in Elea and others in Abdera, Thrace, the birthplace of Democritus (c.

460–370 B.C.), his most famous pupil. It is fairly certain that he was active between 450 and

420 B.C., and that he was Zeno’s pupil. Note that these dates place Leucippus’s prime and

Democritus’s birth after the birth of Socrates, making them the last of the pre-Socratic

philosophers. Aristotle and his pupil Theophrastus credit Leucippus with the atomistic, or

corpuscular, hypothesis, although his contributions are hard to distinguish from those of

Democritus. In any case, Leucippus is usually credited with the main ideas behind atomism,

and Democritus with their more detailed elaboration.The great insight of the atomists was that

change is not incompatible with the Eleatic ideal of an immutable Being. It is possible to

describe the obvious changes observed in the world by assuming that the fundamental entity

promoting those changes is itself unchangeable. This is where the idea of the atom, from the

Greek atomon, meaning “that which cannot be cut,” stems from. According to Leucippus and

Democritus, the world is composed of an infinite number of indivisible, indestructible, and

perfectly dense atoms, of an infinite number of shapes, that move aimlessly in the Void, or

vacuum. As the atoms wander, they collide with each other, sometimes just recoiling from the

collision and sometimes, if their shapes match, binding together to form all the complex forms

of matter we observe. The atoms themselves are inert, passive Being, having no properties of

their own. For example, the atoms of water and iron are in essence the same, differing only in

shape; whereas the atoms forming water are smooth and round and thus cannot bind to each

other, the atoms of iron are rough and uneven, explaining why they can conglomerate into

solids. The importance of geometry in explaining the variety of forms in nature is a clear

reference to the Pythagorean mathematical tradition. More important, by postulating the

complementary existence of Being (the atoms) and Non-Being (the Void), the atomists

achieved a beautiful synthesis of permanence and change, of being and becoming.The

atomistic hypothesis is, in a sense, the longest-lived of all pre-Socratic ideas. We all know from

high school that the chemical elements are made of atoms, and that these atoms are

themselves made of protons, neutrons, and electrons. Yet carrying the analogies with the ideas

of Leucippus and Democritus to modern atomic theory too far can be misleading. True, the

basic insight of the atomists, that matter is made of fundamental building blocks, is amazingly

modern. However, modern atoms have very little to do with their pre-Socratic cousins. They are



not infinite in number, and they are not indivisible. Atomic physics is an experimental science

based on firm conceptual foundations, while the idea of experimental validation of physical

concepts was completely foreign to the Greeks. Also, interpreting modern atoms as little billiard

balls moving in empty space is essentially incorrect, as we will see later. If we extend the

billiard ball analogy to the individual particles that make up the atom, the difficulties become

even worse. The scientific importance of the Greek atomistic concept is mainly historical. It

served as a source of inspiration to scientists trying to understand the structure of matter all

the way into the early twentieth century. Nonetheless, with that proviso, there is indeed a path

extending from Leucippus’s insightful speculations to Rutherford’s discovery of the nucleus and

beyond.Democritus proposed an interesting, though somewhat confusing, model describing

the origin of worlds based on his atomistic hypothesis. First, atoms moved randomly in all

directions. Due to this motion, collisions between atoms occurred, creating large vortices, or

whirlpools, which were mainly composed of similar atoms. It seems that Democritus used

circular motion as a kind of filter to group atoms of similar qualities together. As more and more

like atoms conglomerated into a whirlpool, worlds were formed. Since there were infinitely

many atoms, and as the Void itself was infinite, an infinite number of worlds existed at different

levels of evolution and decay, ours being only one of them.According to Diogenes Laertius,

Democritus was one of the most prolific writers of antiquity. His works included not only the

writings on physics and cosmology we have been discussing, but also zoology, botany,

medicine, warfare, and ethics. He extended the atomistic idea to encompass the way we feel,

see, taste, and even behave. An acid taste is composed of angular, small, thin atoms, while a

sweet taste of round, larger ones. The sensation of white is caused by flat and smooth atoms

that cast no shadow, while black is caused by rough and uneven atoms. Emotions are caused

by atoms impinging on the atoms of the soul, and so on. There is a Grand Plan behind all this,

which is ultimately to free humankind from the fear and superstition caused by the belief in

gods and the supernatural. There is no purpose or design in nature, all basically boiling down

to atoms randomly moving in the Void. Once we understand this simple fact, Democritus

guarantees we will purge our soul of all heaviness, blissfully living in a state of “cheerfulness.”

For these ideas he was known as the “Laughing Philosopher.” Nowhere is the social role of the

atomistic hypothesis better expressed than in the wonderful poem De rerum natura, “The

Nature of the Universe,” by the Roman poet Lucretius (c. 96–55 B.C.):This dread and darkness

of the mind cannot be dispelled by the sunbeams, the shining shafts of the day, but only by an

understanding of the outward form and inner workings of nature. In tackling this theme, our

starting point will be this principle: Nothing can ever be created by divine power out of nothing.

The reason why mortals are so gripped by fear is that they see all sorts of things happening on

the Earth and in the sky with no discernible cause, and these they attribute to the will of a god.

Accordingly, when we have seen that nothing can be created out of nothing, we shall then have

a clearer picture of the path ahead, the problem of how things are created and occasioned

without the aid of gods.Or, a little later,For the mind wants to discover by reasoning what exists

in the infinity of space that lies out there, beyond the ramparts of this world—that region into

which the intellect longs to peer and into which the free projection of the mind does actually

extend its flight.
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Ebook Tops Reader, “Deserves a wide readership. It is one of the strangeness of modern

culture that our live presumes the benefits of science, without being literate in science. Gleiser

provides a passionate history of science which makes it possible for a lay person to participate

in the adventure of scientific understaning. He places the story of science in the context of the

human story, so that science is conceived of in a humanistic and even spiritual manner. It is an

enjoyable read.  Michael Tan Creti”

Andrea Maria derta, “A very interesting history of physics. What I most appreciate is the fact

that the writer is honest about the fact that science does not have answers to everything, at

least until now.”

K. D. Oakley, “Very Accessible and Well-written!. I would highly recommend this book to anyone

who loves reading about Physics, but presented in a way that is easy to understand and helps

to make some sense of understanding the various viewpoints of creation and life - and even

the meaning of life.”

Gee M, “Awesome!. Awesome and I truly loved this product!!!”

Flavio M F Guimaraes, “Excellent book from Marcelo Gleiser!. Marcelo Gleiser has the rare gift

of explaining with the needed extention and profoundness - in understandable terms and texts

for the common interested people - physics and its interest to our lives.The texts are written in

agreeable and simple manner, based on his large knowledge of the science, history,

philosophy and myths.Highly recommended!”



Carol. Noble, “The Hobo Philosopher. The Dancing UniverseFrom Creation Myths to the Big

BangBy Marcelo GleiserBook ReviewBy Richard Edward NobleMarcelo Gleiser is a scientist

and a professor of Physics and astronomy at Dartmouth College. He also dabbles in theoretical

Cosmology and speculative particle physics. He was born in Brazil and lives in New

Hampshire.He is a great writer and "translator" of the scientific class and their

"jargon."Professor Gleiser begins this work with a brief review of some ancient myths

concerning the origins of this Universe. He divides these myths into "Creation Myths" and "No-

Creation Myths."The Creation Myths imply a beginning to the Universe and lead the reader into

the notions of God, theology, religion, mysticism etc.The No-Creation Myths are those that

imply that the Universe always was and always will be in one shape, form or another - more

Hindu or Buddhist or A-theistic than Judao-Christian.He then gets into Philosophy and the

ancient Greeks. This is a prime area of interest to me and I always enjoy refreshing my

memory in this area.This book is basically a synopsis of the evolution of what we call

"science."We begin with the ancient myths, then proceed to the Greek and Roman

philosophers as we explore the root thoughts on the possible answers as to how we have this

universe around us. We explore all the early suggestions with professor Gleiser as our guide

and interpreter.I have decided to use this book as my workbook on improving my knowledge of

the evolution of cosmological thought.I have already started looking up each and every name

brought forward by the professor and have been reading and researching more about each of

them. The professor tells us briefly what each has to say and the value of their contribution. But

this subject interests me and I would like to know more.I have now read and reviewed two

books by Professor Gleiser "A Tear at the Edge of Creation" and this one. I have enjoyed both

immensely.The author deals with and discusses religious and theological thoughts and its

influences on this subject but make no mistake, this is a "secular" work and in no way a

defense of any religious point of view."How necessary is this separation between science and

religion? Very. It serves as a protective device against subjectivism in the practice of science,

insuring that it remains a common language in a very diverse community. The scientific

discourse is, and should be, devoid of any theological content. Invoking religion to fill in the

gaps of our scientific understanding today is, in my view, an anti-scientific attitude. If there are

gaps in our knowledge (and there are plenty of them!) we should try to fill them with more

science and not with theological speculation."He makes this distinction clear throughout the

book.The book and the Professor should stimulate any reader in deeper thoughts.A few of my

thoughts:1) It is becoming more and more clear to me how science is so easily spun back into

religion and mysticism. Cosmology, for example, is so very speculative and hypothetical that

the door to Voo-doo is left wide open.2) The science of light ... it is a big problem but very

interesting area for more research on my part.3) Newton posited God and His invisible hand in

the regulation of the Universe to solve his problem with motion and other discrepancies in his

theory of gravity. God supposedly threw the initial stars and planets into the sky. Einstein has a

similar problem trying to justify his theory's shortcomings - the cosmological constant. And now

we have Hubble's Constant. All of which points out the hidden personal agenda of even the

supposed objective scientists. Readers therefore must always be critical of whatever and

whoever they are reading. Skepticism comes with the territory.4) I feel even Professor Gleiser

may have his own deity and Cosmological constant permeating his blanket acceptance of the

Big Bang Theory. I still haven't bought the idea.5) Unlike Stephen Hawking who stated that

Philosophy is dead, professor Gleiser gives due credit to Philosophy and blends the

Philosophers into his story. A much more realistic and historically accurate point of view in my

opinion.6) Page 306: "Nothingness": "However what is meant by nothingness here, as well as



in all other examples of quantum creation of the Universe that followed Tryon's inspiring idea

must be understood in terms of "quantum mechanical nothingness" and not absolute

nothingness as in complete emptiness." FINALLY someone addresses this issue. Bottom line

the Universe did not and could not have started from "nothing" as defined philosophically. This

has been driving me nuts for years. I have already ordered this author's other work. It has been

a long time since I have been so involved in a book as to write in the margins. But I did with this

one.The Dancing Universe (re: Ocillating Universe - expanding/contracting) is written for the

non-scientist and I must repeat, the author does a wonderful job in this respect. Although much

of science/math is above my head, this author is able to bring these lofty concepts and

thoughts down to my level. He knows how to talk to the regular guy. He has a third book, The

Prophet and the Astronomer - A Scientific Journey. It is on my list. This is a wonderful,

wonderful book, for the science student and amateur, scientific explorer.The Hobo Philosopher,

Richard Edward Noble is the author of: "That Old Gang of Mine."”

Esther Nebenzahl, “Religion and science tracking the same objectives. Starting with ancient

myths, going across the history of philosophical/physical science to our present day, Marcelo

Gleiser demonstrates how there is a common language and purpose uniting human thought.

There is no sense in maintaining a bi-polarity, a separation between spiritual and scientific

inquiries. The quest for the Absolute Reality transcends the distinction between religion and

science and each one serves as inspiration for the other. This becomes evident in the arena of

the origins of the universe where there is a link between ancient myths and modern

cosmology. Mysticism has been a source of inspiration for many scientists and the concept of

a "cold, materialist" scientist is totally out of context.Marcelo Gleiser dedicates an extensive

chapter on the Greeks, continues his journey into neo-Platonism during the Middle Ages,

Copernican revolution, Galileo, Newton, all the way to present optics, thermodynamics,

relativity and quantum mechanics. The closer he moves into contemporary science the more

technical his language becomes, but overall it is quite an accessible reading which does not

require substantial background in major scientific developments.For the author the beauty of

science is that it brings us closer to nature; it would be a benefit to each and everyone if

science were to be taught with a less emphasis on its cold, rational, "operative" objective.

Gleiser also explains how we are slaves to our rational mechanisms (language fails to fully

explain the quantum phenomena), how our finite brain attempts to reach the infinite and

trascend our bipolar reality.Marcelo Gleiser draws a parallel between myths of creation and

cosmological models for the origins of the universe, classifying them into temporal myths with

the corresponding theories of the Big-bang or Lemaitre primordial atom, and "atemporal"

myths and the corresponding models proposed by Bondi, Gold and Hoyle, or the "Phoenix

Universe." He makes use of an informal narrative, with an outspoken enthusiasm, removing

the aura circumscribing physics and physicits. In the process he sacrifices technicality for the

benefit of a wider scope of readers.”

Ebook Tops Reader, “The dancing universe. The creation of universe has long attracted the

attention of religions, ancient myths, and more recently science. The author discusses these in

detail. He intentionally stops at standard Big Bang. Some of more recent theories such as

inflation, multiverse, string theory landscape are not discussed.”

Jolu, “INTERESANTE, EN PARTICULAR LA PRIMERA PARTE.. Considero que es una obra

de interés pluridisciplinar, con una exposición clara e informativa sobre los mitos de la creación



en las civilizaciones antiguas y sus analogías, a veces algo forzadas, con las ideas más

actuales de la física. Eso es lo que más me ha gustado de la obra; lo más flojo, en mi opinión,

es la exposición de las teorías actuales de la física, que considero algo incompleta y no

demasiado ilustrativa, aunque en general lo expuesto es correcto. La valoración global de la

obra es  bastante positiva.”

Florinda Gilsanz Rodriguez, “La visión científica en la evolución de la historia del hombre. Me

lo recomendó mi nieta confinada en Río  de janeiro”

The book by Marcelo Gleiser has a rating of  5 out of 4.3. 30 people have provided feedback.
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