1

The Theory o




Discovering the spacetime towards grand unification

The Theory of Quaternity

Kunming Xu

Environmental Science Research Center
Xiamen University
Fujian Province, 361005
P.R. China

Xiamen University Press / Xiamen



# f 55 BIFI A R AL

[ e

J

BERID I

R F
BT TREFF AT

JEITREE H At



Xu, Kunming
The Theory of Quaternity

The first release of original work
ISBN 7-5615-2346/0.135

Copyright © 2005 by the author

All rights reserved, whether the whole or part of the material is concerned, specifically the
rights of translation, reprinting, reuse of illustrations, recitation, and broadcasting. No part
of this book may be reproduced by any mechanical, photographic, or electronic process,
or in the form of a phonographic recording, nor may it be stored in a retrieval system,
transmitted, or otherwise copied for public or private use without written permission of
the author.

Printed in the People’s Republic of China



BBERSB (CIP) # 1

WK/ R E. —RIT E IR R, 2005. 1
ISBN 7-5615-2346-7

T.m9- M. I.8Z=-8ie V.o0412.1
R ERR A E 1 CIP 3 # 5 (2005) 58 001209 &

B TRFE R RR T
Guii E1K%¥  HB4 :361005)
http://www. xmupress. com
xmup @ public. xm. fj. cn
&1 HT B R G EN A BR A ] En R
20054 3 A 1AE 20054 3 A% 1 KEPRI
FA.787X960 1/16 EB3.9.5
FH.215 FTF EPH.0001—1 300 B
FE A :30.00 7T
AEMANFERBAEREERKEDFik



SESEP

AFAREERY b, RGN T 0 H 5 219069 LT 5 W i 45
MAFAE, SRR T OEREL, 58892 F. itibid
FRF G —, FeCATFEAELET &6 b F ik fosk 542, 32
&Tna%%%ﬁ%%mﬁﬁﬂ,ﬂ%%iﬁ%ﬁ%%%ﬁﬁﬁ%%
%ﬁ%%&%ﬁ%oé#%ﬁﬁﬁ%A?,%*%%ﬂﬁﬁﬁﬁﬁ#
&#ﬁ%@ﬁ?ﬁi%%@ﬂﬂ‘%%%@ﬁﬁ%‘%%%%#%?
%%,Ei?ﬂﬂﬂi#%%§%%%,ﬁ575ﬁ&#\2&#&
B AEKRR, FoH5 A TLEHRBIEL K TH—HE Y
RAEN T RATHRMY, RRT OARBERELEN S, GitFialf
83 & 3L,



To the human civilization of the twenty-first century



Preface

Science is not merely about experiment, but about inspiration, insight, logic,
and theory. The development of quaternity has spanned a decade since I was a
graduate student at the University of Delaware at Lewes. Americans were on the
wheels. A wheel inspired me to study the geometrical properties of a circle and a
sphere; a swirl in the Indian River gave me much imagination; and the ebb and
flow of the sea left me deep impressions of oscillations and waves. I gradually
comprehended the approach of examining the world from the perspective of
harmonic oscillation and space/time symmetry. With this consciousness and
intuition, I reviewed critically classical electromagnetism and other advanced
physics and tried to demonstrate a new science with mathematical logic. Chapters
one, two, four, and six of this book were written in Dallas, Texas in 2000, but the
draft has been modified several times over the years as more material was
gathered and vague ideas became distinct concepts upon reflection over and over.
It was after working at Xiamen University in the early 2002 that I spent most of
my leisure time trying to organize many sporadic thoughts together and theorize
them into this monograph, which presents a fresh spacetime concept of electronic
orbitals and displays a snapshot of my worldview.

This book is intended for professional researchers as well as the general
public who are interested in fundamental sciences. Although the text is short and
the math is simple, the mindset is singular and unconventional. Before embarking
on the journey of quaternity, it is better for readers to keep an open mind and be
patience to absorb new proposals. For example, my preliminary research indicates
that the world is symmetry about space and time, contrary to the principle of
equivalence by Einstein, and particles such as electrons within a stable atom are
orbiting around well-defined tracks according to their rotation rule analogous to
planetary orbits, in contrast to the principle of uncertainty by Heisenberg.
Although the theory of quaternity can be established without challenging the
authority, I hope readers would forgive me when I do so for balance because I
knew that some conservative scientists on the authority side would reject my
thoughts flatly without hesitation.

History repeats itself in various fields. Human’s research on space and time
conception extending from the Euclidean geometry and the Newtonian time is
like the continental expedition across the Atlantic from Europe in the 15%
century. We had Albert Einstein who bravely sailed so far from the coast of the
Euclidean until he could not see the land. But without finding another new
continent on the boundless ocean, which was frightening, he had to return back
bringing his venture record concerning space and time known as the theory of
relativity. During the last century, although there have been a lot of scholars
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navigating the same voyage, they gained little new insight and produced more
controversies and misinterpretations than what it was envisioned. After finishing
the final version of this book in August 2004, I told my former academic advisor,
Dr. Stephen Dexter, that I had discovered a spacetime continent in science just
like Columbus’s discovery of American continent, consequently leading the
world into a new era of exploration and colonization. But whether what I describe
here is really a solid continent or is only a mirage in the ocean, I hope serious
scholars can give me some feedbacks. Thank you!

Kunming Xu
September 2004
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PART I. THEORETICAL BASIS

Scientific research in its various branches seeks not only to record particular
occurrences in the world of our experience, but also to discover the general laws
hidden behind the apparent phenomena. Although natural laws are independent of
the observers, people watching a specific event from different perspectives or in
different contexts usually arrive at different depths of understandings and
explanations. Some accounts are more fundamental than the others. Newton’s
perception on a falling apple in the presence of gravity was more fundamental
than other people’s casual observations. This treatise describes my thrilling
discovery of the theory of quaternity, which is so wonderful and fascinating that I
believe it reflects nature on its utmost fundamental level.

The theoretical basis of quaternity lies in the novel conception of space and
time. In the Euclidean geometry, it is difficult to understand a system with more
than three dimensions of space. When describing the motion of an object, we tend
to treat the object as a point particle and record its position in X, Y, and Z
directions at every instant of time. Such a three-dimensional curve is known as
the world-line of the point particle. This traditional approach does solve a lot of
classical mechanics problems, but it assumes uniformity of time and hence is not
feasible to characterize the oscillation of electrons where multiple levels of time
and space are involved. Instead of using X, Y, and Z orientations as axes, the
theory of quaternity adopts a new set of coordinates such as displacement,
velocity, and acceleration, etc. where each axis has a different space and/or time
dimension so that the coordinates define electronic motions at multiple spacetime
profiles simultaneously.

The first part of this book explains the basic rationale of quaternity through
the description of electronic orbitals within inert atoms. The first chapter
introduces the principle of space and time symmetry in the two-dimensional
sphere of a helium atom where space and time are dynamically represented by
two electrons. The second chapter provides a geometrical model of four-
dimensional spacetime with the electronic octet in neon shell as a material
instance. The distinctive approach of quaternity is that it regards space and time
as inherent physical properties that cannot be divorced from physical objects
themselves, and the description of electronic wavefunctions naturally constitutes
an illustration of canonical spacetime properties. Three orientations of X, Y, and
Z do not mean three dimensions automatically, but rather each dimension is
associated with a real electron. Quaternity space takes the size of points into
considerations and can be conveniently extended to multiple dimensions through
dimension curling up mechanism. The third chapter discusses quantitative
dynamic equilibrium and spacetime structure of electrons within an argon atom,
which set the stage for unfolding advanced features of multi-dimensional



spacetime in chapter five as we formulate wavefunctions for 3d-and 4f-orbitals by
super-complex functions. The fourth chapter unifies quantum theory and special
relativity under the framework of quaternity view, and hence demonstrates the
great capacity of the new science. By the principle of rotation operation, we
formulate a precise wavefunction for every electron in various inert atoms with
continuous and layered spacetime structure. These five chapters establish
quaternity spacetime step by step through rigorous mathematical logic. In
particular, the discoveries of dimension curling up mechanism and rotation
operation principle lay the keystones of the theory of quaternity.

Maotif 1. Circle, sphere, convolution, pupil, portal, and perception.



Chapter 1
Space, Time, And Duality

1. 1 Conventional spacetime concept

Since antiquity, human creatures have believed that they know about space
and time because of their direct experience, but scientific conception of space and
time turns out to be elusive. While their meanings seem intuitively clear, attempts
to define them encounter remarkable difficulty. This is not because space and
time are so complex but rather they are so fundamental that there is not a single
preceding rule for their reference. Space and time are the foundation and
background of all sciences. They are the stage of an act, the theme of a song, and
the context of a paragraph. The importance of them can never be overestimated.
How we define them actually determines our perspective and standpoint, from
which we gain our worldview of the surrounding environment. It goes without
saying that any heavy-duty successful theories must cope with space and time
concepts properly. Significant examples are the Newtonian mechanics and
Einstein’s relativity.

The ancient Egyptians learnt to measure lands and constructed pyramids
thousands of years ago. By Newton's time, people had been getting pretty good at
elementary Euclidean geometry such as finding relationships between lengths and
angles in triangles and other polygons, calculating the surface areas and volumes
of cones, and modeling three-dimensional space using the Cartesian coordinates.
But what about time? Time is more mysterious than space. For the kids, it is a
stretching uncertainty and expectation in the future. For the adults, it seems to be
an immaterial stream that mercilessly sweeps them towards oldness and death,
fearing it or not. Can we model time using some version of the Euclidean
coordinate system? Isaac Newton thought about this and defined that “Absolute,
true and mathematical time, of itself, and from its own nature, flows equably,
without relation to anything external.” Given such a postulate, he developed three
laws of motion that formed the core of classical mechanics. Simple as it was, yet
it has been the most practical and fruitful interpretation of space and time since
then.

Space and time were customarily considered to be separate quantities until
1900s when Minkowski proposed a four-axis spacetime continuum, in which a
time dimension is coupled together with three dimensions of space through events.
Minkowski’s four-axis coordinates became the framework for Einstein’s special
theory of relativity!'. The theory explained that space is relative, and time is
relative, too. They are relative in the sense that when an object travels at a high
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speed, its time dilates and length contracts compared with those of rest objects.
Such an unusual conclusion was demonstrated by Lorentz’s transformations
connecting an inertial reference frame and another frame moving at a constant
velocity relative to it. In his general theory of relativity, Albert Einstein further
proposed that time curves in the space around stars and other massive objects and
came up with an equation relating the curvature tensor of the distance function to
the distribution of matter and energy in spacetime. This set the tone for later
scholars of all kinds of interests to explore the physical properties of topological
space.

In 1919, Theodor Kaluza unified Maxwell's electromagnetism and Einstein's
theory of general relativity and gravity by adding a fifth dimension. He suggested
that the fifth space dimension normally curls up and is hidden from direct
visualization. Modern string theories inherited the coiled dimension idea and
further proposed that spacetime was composed of 10 or 11 dimensions of space
and one dimension of time. Although there are many versions of string theories
now and many people are fond of it, none of them is convincing. Up to now, the
theory of relativity has been the most well regarded spacetime theory where space
is three-dimensional and time is one-dimensional, both forming a four-
dimensional spacetime continuum where the spacelike and timelike directions are
distinguishable. In any current theories, time is assumed to be one-dimensional
and hence is not considered to be the counterpart of or in symmetry to space.

Despite all progress, our conception of spacetime still originates from and is
limited by intuitive observations that are framed by the Euclidean geometry and
the Newtonian time. We see three-dimensional objects occupying our
surroundings, and we feel the passing of time in each day. But have we grasped
the most fundamental aspect of space and time in physics? Does the Euclidean
geometry reflect the reality in its essence? I don’t think so. The Euclidean
geometry does not incorporate time axis into three-dimensional space framework.
Time remains isolated from space. Moreover, the mathematical abstraction of
three-dimensional space normally disregards the size of geometrical points, which
deviates from real world objects.

Because of the great success of Newton’s laws, can we take it for granted
that all entities from atoms to the whole universe have the same space and time
properties as our living environment? I would not do so. Such an extrapolation is
potentially dangerous because it goes beyond what the evidences warrant. For
example, classical mechanics works perfectly on the ground, but it breaks down
when applied to a large astronomical distance. Objects are no longer traveling in a
straight line as predicted by Newton’s first law of motion, instead geodesics
represent the paths of freely falling particles in a given cosmic space. Relativity
becomes meaningful in explaining the discrepancy. Thus the extension of
classical mechanics to curved space is invalid. Moreover, turning our focus to
microscopic world, the principle of uncertainty precludes the applications of
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Newton’s laws either. Quantum mechanics has to be called for to characterize the
behavior of electrons. However, quantum mechanics uses statistical probability to
describe electronic orbitals, and this approach is radically different from that of
classical mechanics. Currently, relativity and quantum physics remain detached
and must be unified. Since space and time are the most relevant quantities in all
physical motions, the drawbacks of the Euclidean space and the wanting
unification of relativity and quantum mechanics prompt us to search for new
space and time concepts on a more profound level.

1.2 Two-dimensional spacetime

If we admit that somewhere in the particle microcosm or in the universe,
space and time might be different from what we are used to, then we need to be
cautious on any presumptions that we have inadvertently introduced for none of
us sees the world with pristine eyes. Let’s discard every antecedent belief and
premise except saying that space and time are a pair of fundamental physical
quantities. There may be many relevant quantities in a system, but I just call the
pair of the most fundamental ones space and time. The rationale of choosing two
rather than one or three can be justified from our knowledge of philosophy.

Our common sense inclines to support two first-degree physical quantities,
which may refer to up and down, positive and negative, yin and yang, male and
female, on and off, yes and no, etc. Looking at the symmetry of a leaf, of a
cashew nut, of a human body, and of the earth, there must be at least two sides or
two poles in them. Physically, Newton’s third law indicates that for every action,
there is an equal and opposite re-action. All suggest the existence of two
polarities. ‘

Technically, to describe a certain property, one needs to establish a reference
first, e.g. up position is relative to down, and male is in contrast to female. Hence
at least two quantities are needed anyway as fundamental quantities. Using one
quantity as the reference, the other as a ruler, these two quantities can sufficiently
measure everything in the world. Any third quantity could be derived or
computed from the two through certain combinations or transformations, which is
not so fundamental as the two. We have seen that binary numbers can actually
describe everything that a computer or a robot does, the capabilities of which
appear unlimited. Given these considerations, it is reasonable to assume that there
are exactly two fundamental and basic quantities, namely space and time. From
this reasoning, the definition of space and time is relative, i.e. if the first one is
designated as space, then the second one as time, or the other way around, even
though we tend to associate space with volume and time with flow. Nevertheless,
both quantities are coupled intimately since a dynamic volume flows away and a
flow naturally leads to a reservoir volume.



To expatiate on what space and time are, we notice that there are two
electrons within a helium atom. We may associate space with one electron, and
time with the other, or in a more general manner as will be introduced. Both
electrons are stable and should best represent the two basic quantities. It is by this
approach that we explore the property of space and time through the description
of the atomic structure as follows.

A

space
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|
|
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Figure 1.1 Oscillation movement of an electron within a helium atom where its time
factor is determined by the rotation of o angle and space factor by the rotation of f angle.

Let’s consider the motion of electrons in a helium atom. An electron may
have space and time properties, or say that an electron lives in a two-dimensional
spacetime. As shown in Figure 1.1, an electron is confined to a space sphere as
well as to a time sphere. But space and time are inseparable. They are inherently
coupled together, holding the electron like an envelope. In other words, the
electron possesses space component as well as time component as it is orbiting
around the nucleus. When the electron is occupying space, space bulges but
meanwhile exerts a compressing force on the electron. Similarly, when the
electron is living in time, time plumps up and puts a shrinking force on it. The
magnitude of the forces is proportional to the space or time quantity that the
electron occupies. Under these conditions, the motion of the electron is best
described by a harmonic oscillation. The stable oscillation without damping can
be expressed as:

d*¥

dt?
where W is time component of the electron and @ denotes angular velocity.
One is tempted to compare this equation with Schrodinger’s equation, which is
much more complicated. But bear in mind that we are dealing with two-
dimensional spacetime where space and time have non-classical meanings.
Actually the formulation of Schrddinger’s equation also started from the
rudimentary idea of harmonic oscillation with the shape of equation (1.1). The
complexity of Schrédinger’s equation beyond equation (1.1) is unnecessary in the

o™ (L.1)
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