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Preface

No, you re not thinking; you re just being logical.

Niels Bohr to Albert Einstein

He utters his opinions like one perpetually groping, and never like one
who believes he is in possession of definite truth.

Albert Einstein on Niels Bohr

There is a hole at the heart of physics.

The hole is characterized by a schizophrenic disorder, which has
stymied the search for the Holy Grail of science. The dream of physicists
is to combine the four known forces of nature—gravity, electromagnetism,
and the strong and weak nuclear forces—into one fundamental interaction:
a unified theory of everything. At the core of this crisis—in this author’s
view—is our inability to solve the enigma of time. This problem will
remain unresolved, until we are able to answer the question “What is time?”’
At present, there is not even one research program focused on this subject
and in this book, I propose an answer to this question.

So why is this a problem?

This brings us to the schizophrenic part. Most of the science that has
been developed over the last one hundred plus years is represented by just
two theories: Albert Einstein’s general theory of relativity and quantum
mechanics as originally developed under the auspices of Einstein’s
contemporary philosophical adversary, Niels Bohr. General relativity is
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Xiv THE MEANING OF TIME

our most successful theory of gravity, and describes motion on planetary to
cosmological scales. Quantum theory, on the other hand, deals with motion
on the microscopic scale of electrons and protons. But this correspondence
is the limit of their similarity.

The general theory of relativity is deterministic, as is classical New-
tonian physics. In other words, every physical event in general relativity is
causally determined by an unbroken series of prior events; this idea is also
at the core of classical mechanics. Until the 1920s, it was widely held that
all natural laws shared the determinism of classical mechanics. Quantum
theory, on the other hand, is the antithesis of Newton’s deterministic classi-
cal mechanics. In the murky quantum realm, uncertainty and indeterminism
reign. Quantum physics can only provide the probability that an elementary
particle (an electron, for example) will be found within a certain volume
of space. More importantly, this indeterminacy does not arise from a lack
of adequate information about the physical situation, but instead is a fun-
damental feature of the theory. Einstein, for one, never accepted that this
interpretation could reflect the fundamental physical world. As a result, he
and Bohr sustained a long-running public discourse over the proper inter-
pretation of quantum theory—a theatre of the sublime, acted out on the
world stage for the highest of stakes: our understanding of reality itself.

One of the most widely recognized symptoms of this personality
disorder is the manner in which each theory describes gravity. In gen-
eral relativity, the gravitational force is considered to be a consequence
of the geometry of spacetime; matter and energy induce a curvature in the
coordinates themselves, so that the shortest path between two points is no lon-
ger a straight line. This phenomenon is analogous to the way in which airplanes
fly along curved trajectories—on a spherical surface, the shortest path between
two points is always along the largest possible circumference connecting them.
Because general relativity is usually applied to large-scale structures, however,
the uncertainty and indeterminism inherent to quantum mechanics—anathema
to Einstein’s geometric approach—can easily be ignored.

In the quantum realm, the accepted theory of fundamental particles
and forces is the Standard Model. In the Standard Model, interactions
between subatomic particles such as electrons, protons, and quarks are
always represented by the exchange of bosons, which are a separate
category of force-carrying particles. Photons, for example, are the bosons
that transmit the electromagnetic force. Because the idea of representing
forces as particles works so well for electromagnetism, as well as for the
strong and weak nuclear forces, it is theorized that the gravitational force
should also be mediated by the exchange of bosons known as gravitons.
The hypothetical graviton has yet to be detected, but there are difficult
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technical issues that make this unlikely for the moment. Thanks to the
extreme weakness of gravity, however, the Standard Model can fully
embrace quantum uncertainty and successfully treat the other three forces
while completely ignoring gravity.

So quantum mechanics is insignificant on the scales where gravity
is strong, and gravity is insignificant on scales where the other forces are
most important. In this manner each theory remains insulated from the
other, and the two are thereby able to maintain a peaceful coexistence.
So far, physicists have been unable to reconcile the quantum mechanical
view and the general relativistic view; a consistent and testable theory of
quantum gravity remains beyond their reach. This is the source of the afore-
mentioned personality disorder, which has plagued the physics community
and blocked progress in the search for an all-encompassing theory.

A critical symptom of this inconsistency can be found in each theory’s
treatment of time, where important differences have not been adequately
acknowledged. In this author’s view, this dissimilarity has been the ultimate
source of physics’ inability to solve this crisis. The scientific community,
however, seems conflicted about time’s true role in the physical world.
There is a certain ambivalence among physicists regarding the problem of
time in both relativity theory and quantum theory.

In general relativity, measurements of time and distance (spacetime)
are in the foreground, and these measurements are warped and deformed
by the presence of massive bodies such as the Sun and the Earth. In gen-
eral relativity time is treated as a (fourth) dimension on equal footing with
space, if slightly different. In reality, however, time in both special and
general relativity is a mathematical abstraction that, as I will demonstrate,
simply quantifies the correct causal structure of the universe. Within this
causal framework, the notions of past, present and future as we intuitively
understand them are no longer absolute but are assigned to each spacetime
point and thereby deny the uniqueness of anyone s time. The twin theories
also posit that motion and the effects of a gravitational field slow time but
then leave time itself undefined.

In quantum theory, time resides quietly in the background and reliably
preserves the pace of physical processes. In quantum theory time is treated
as a simple duration that evolves in the context of a flat, unchanging back-
ground known as Minkowski spacetime. In one of the most speculative
iterations of quantum theory, however, something unexpected happens. In
an equation that describes the quantum evolution of the universe and holds
the promise of unifying general relativity and quantum theory, time simply
disappears from the equation. This has led some to speculate that any final
theory of everything will be timeless.
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So what is the solution?

In The Meaning of Time—A Theory of Nothing, I will examine time
in an unusual but not wholly unprecedented fashion. In my approach,
I shall ascribe a dual role to time. Specifically, I will demonstrate that
gravity and time are intimately related, and that this relationship is the
source of time’s dual nature. In this model, the distinction between past,
present and future as discrete dimensions—what [ will logically refer to as
dimension time—is manifest. At the quantum level, however, I will intro-
duce a physical process—what I refer in as duration time—that is akin to
an internal clock inherent in all massive objects. The distinction between
dimension time and duration time (as opposed to coordinate time in special
and general relativity) lies at the heart of the theory of nothing, and will
form the basis of a consistent quantum theory of gravity. The most salient
point that will be scrutinized, however, is how dimension time and duration
time are interconnected. Discovering the mechanism that controls this pro-
cess, or equivalently providing an answer to the question “What is time?”
is the primary objective of this book.

The search for a theory of nothing will be carried out on three levels.
The first is personal. On this level a reborn intellect will grapple with
the relationship between reality and consciousness, from the perspective
provided by the radical innovations of quantum theory. This portion of the
book will be an effort to gain insight into how our minds are related to
the matter from which we are constituted. The context for this discussion
will be provided in the first chapter, and each subsequent chapter will
introduce its more substantive material with a personal perspective. In the
last chapter, I will synthesize my personal perspective with the theory of
nothing to create a physical approach towards the relationship between
time, reality, and our consciousness of reality.

The second level of inquiry involves the metaphysical aspects of this
journey. As will be indicated in the first chapter, my search for the theory
of nothing began not as a search for a physical theory, but rather as a quest
for spiritual connection with the universe and God. In pursuing a belief
system, I discovered a disconnect between science and spirituality. In the
second chapter, this tension between science and religion will be reviewed
from a historical perspective. Early in each subsequent chapter, I will pose
a provocative rhetorical question that will generally serve to illuminate the
issues surrounding this subject. The final chapter is a highly speculative
attempt to resolve the differences between science and spirituality within
the context of the theory of nothing.
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The final and most important level is that of physical theory, and in
the third chapter I will introduce these issues and outline their scope.
This book will cover quantum theory and the special and general theories
of relativity in some considerable depth, the former primarily from the
perspective of Bohr and Einstein’s ongoing debate on the subject that lasted
right up to Einstein’s death in 1955. However, the theory of nothing will be
based on my own unique interpretation of these theories. The theory will be
presented in a largely non-mathematical fashion (with some exceptions),
and within a historical context that will serve to compare and contrast our
present state of knowledge about the universe with the theory of nothing.
Simple examples will be used to explain complex topics, and these exam-
ples will be supplemented by graphics—figures, charts and diagrams—for
reasons of both aesthetics and clarity. In the second section of the book the
notion of time as a dimension will be discussed, and in the third section a
similar treatment of quantum duration time will be presented. In the four-
teenth chapter, all the concepts introduced over the course of the book will
be synthesized into their final form—the theory of nothing.

As the curtain rises on this drama and the action begins, the story
underlying the theory of nothing will unfold and the temporal duality that
has now been introduced will be fully developed. From this analysis, I will
draw fresh and startling conclusions about the nature of time: conclusions
that will shed new light not only on the question of time but will also pro-
vide answers to even more fundamental questions of existence. In the end
I will show that, in the final analysis, the theory of nothing might just well
be—a theory of everything.
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