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Sciences in Dialectical Nature of Virtual and Physical Duality



The fundamental principles of this book are human wisdoms of our ultimate philosophy, scientific theories 
and empirical knowledge that give birth to Universal Field Theory. Since inauguration, it is now strikingly 
breaking forth systematically from the philosophy of natural laws to the unification of the entire traditional, 
classical and contemporary physics, and gracefully representing the triple essences of: 

1. Laws of universe as Philosophy of Nature, 
2. Framework of nature as Infrastructure of Universe, 
3. Hierarchy of horizon structures as Topology of Physics. 

By exploring the profound principles behind the workings of the nature, we abstract each context of the laws 
philosophically, define their terminologies revelationally, derive the scientific theories mathematically, and testify 
the “artifacts” empirically, shown by the following approaches. 

Chapter I: Abstracts principles of Philosophy of Nature and reveals secrets of Topology of Universe and 
Horizon Hierarchy of Worlds, predominantly Laws of YinYang processes and of Event Evolutions. 
(Designed for philosophers using methodology of “divine inspirations by heart”)

Chapter II: Illustrates how the Infrastructure of Universe is developed as the mathematical framework to 
carry out Universal Field Equations and give rise to the foundations of physical Horizons. 
(Designed for scientists using methodology of “research thoughts by brain”)

Chapter III-VII: Testifies why the theory can unify our modern physics, conclude numerous 
groundbreakings, and declare as Universal Field Theory, prevailing over quantum fields, 
thermodynamics, electromagnetism, gravitation, cosmology and ontology. 	 	 	 	
(Designed for empiricism using methodology of “controlled experiments by technology”)

Therefore, readers will gain their confidences in development of our future sciences concisely. and effectively 
with the methodology of 

Philosophy	 ⇒ 	 Scientific Theory	 ⇐ ⇒ 	 Observation and Experiment 
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Foreword

xi

By exploring the profound principles behind the workings of the nature, 
we abstract each context of the laws philosophically, define their 
terminologies revelationally, derive the scientific theories mathematically, and 
testify the “artifacts” empirically. In other words, it is the knowledge of nature 
that unifies the three branches of the epistemology: theorizing philosophical 
axioms from the principles of nature, composing scientific framework to 
infrastructure of topology, and integrating sensory experience as empirical 
verification. 

Since its inauguration during 2016-2018, the Principles harvest a variety 
of the scientific knowledge and theories systematically, concisely revealing 
secrets of cosmology, ontology, quantum physics, metaphysics and beyond. 
However, because the fundamental concepts are emerged beyond a level of 
the contemporary physics, it becomes urgent and yet critical to understand 
clearly the whole picture of workings of our natural laws, basic terminologies 
and mathematical structures. 

Today, from a scientific perspective, it is pushed to its limits, unable to 
account for the essences that lay beyond the reach of experimentation, cut 
off from the intrinsic nature of matter and life in the universe, and struggling 
with the excessive hype of hypothetical sciences. At a philosophical 
perspective, scientists are seeking the divine inspiration for the original 
revelation of supernatural essence. Because we were born with discrepancy 
of the traditional philosophy and physics, it might have confused and 
disguised us to search for the truth. In fact, this is the first challenge one has 
to promote oneself before perceiving or prevailing further for discoveries of 
our nature. 



In this manuscript, we present how the Principles assemble our human wisdom over five thousand years and 
are breaking forth systematically at the essentials of 

1. Philosophy of Natural Laws,
2. Infrastructure of Horizon Frameworks, Event Evolutions, and Universal Field Equations,
3. Empirical unification of our modern physics, to conclude numerous groundbreakings, and finally 
4. Declaration of Unified Field Theory, newborn Natural Cosmology, and inception of Natural Ontology.

As a result, our theoretical sciences, scoped within or limited in physical space as one of the manifolds in the 
universe topology, are now approaching to its twin for a duality of integrations with the virtual space. This signals 
us that a new era of our scientific matureness is dawning: duality of virtual-physical reality. 

XU, Wei (徐崇伟) 

The 4th Edition, March 2019
wxu@virtumanity.us

Metropolitan Area of Washington DC, USA

* Reference: Xu, Wei (徐崇伟) (4th Ed. 2019) “Universal and Unified Field Theory” ISBN: 9-78099-0520634，
iBook: https://itunes.apple.com/us/book/id1132430779
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PHILOSOPHY OF NATURE,  

UNIVERSAL F IELD THEORY,  

NATURAL COSMOLOGY,  AND 

ONTOLOGICAL EVOLUTION

A PHILOSOPHICAL SCIENCE OF “YINYANG PHYSICS”



Sciences in Dialectical Nature of Virtual and Physical Duality



Philosophy of Nature 

Since the fundamental concepts in this “Universal and Unified Field 
Theory” are emerged beyond a level of the contemporary physics, it becomes 
urgent and yet critical to understand clearly the whole picture of workings of 
our natural laws, basic terminologies and mathematical structures. The 
Natural Philosophy lies at the heart of a few of the basic laws of universal 
foundations, essential to those in query of the truth. In order to grasp the 
forthcoming sciences and to comprehend it properly, the core terminologies 
of nature are presented as the conceptualization to visualize our definitions of 
the philosophical and mathematical frameworks. They are strikingly different 
from neither traditional nor modern perspectives seeded in our physics and 
other sciences. Because we were born with discrepancy of the traditional 
philosophy and physics, it might have confused and disguised us to search 
for the truth. In fact, this is the first challenge one has to promote oneself 
before perceiving or prevailing further for discoveries of our nature. 

From Bohr’s declaration “Everything we call real is made of things that 
cannot be regarded as real”, to Feynman’s claim for the “existence of the rest 
of the universe”, to Hawking’s statement “'philosophy is dead” “philosophers 
have not kept up with modern developments in science, particularly physics”, 
the search for a new philosophical science to overcome physical uncertainty 
is today’s key mission to the unresolved problems of contemporary physics. 

XU, Wei (徐崇伟）	 1

CHAPTER 1



Modern physics is a  positive  science characterized by the scientific method as an empirical method of 
knowledge acquisition since at least the seventeenth century. It involves careful observation, formulating 
hypotheses, experimental testing of deductions drawn from and refinement of the hypotheses. 

Interpretation	 ⇐	 Theory	 ⇐ ⇒ 	 Observation and Experiment	 (1.1.1)
This methodology, establishes a solid, practical foundation of theory and technique for the exploration and 
explanation of physical reality, existence, knowledge, and measurements to support the continuous advance of 
human civilization. As a result, however, hypotheses become a primary vehicle that presupposes a philosophy. 

Similar to the apocryphal story of the elephant and the three blind men, this classical approach has relied on 
methods of observation and mathematics to discover the principles of nature in the regime of the “sensible” 
macro-objects. At the scope of the dark energy and elementary particles towards the virtual regime, no amount of 
careful empirical approach or mathematical models can replace the intrinsic roles, for the modes of philosophy 
have always been distinct fundamentally. The vagueness of mathematized physics has been gone awry and 
pushed to extreme at the “collapsed” physics for a forty-year search on a Theory of Everything or Unified Field 
Theory, followed by another sixty-year period wasted on String or Superstring Theory, M-Theory, and other fairy-
tale physics. It was excessive hyper among the traditional disciples that, time and again, led metaphysics to 
pseudoscience. Today, contemporary physics is on the same track.

While consistent with common human experience, the divine inspiration pursues a mythological formulation of 
the hypothetical sciences that explores our inner world based on the ancient compendium of over five millennia of 
inquiry as a part of metaphysics. Because the process of the enlightenment method is relied on divine inspiration, 
explanatory principles are in doctrines as reasoning causes and occult essences, without testable hypotheses, 
empirical evidence, quantitative experiments and controlled mathematics. As a result, it became mired in 
superstitions and was outstripped by the newborn experimental culture of the scientific methodology. 

2

Chapter 1 Philosophy of Nature

1. Methodology in Search of Truth



There are clearly differences between modern physics and classical metaphysics. Although it seems obvious at 
the use of mathematics, the constitutive cause might actually be hidden at or implies to the way of knowledge 
acquisition: research thoughts by brain or mind inspirations by heart, or both. The methodology of searching for 
truth must dawn on natural philosophy driving and refining scientific theories to empirical verifications.  

Philosophy	 ⇒	 Theory	 ⇐ ⇒ 	 Observation and Experiment	 (1.1.2)
In other worlds, it is vital that one should not construe philosophy from scientific theories based on the empirical 
observation and experiment. Therefore, we outline the fundamental terminologies of our universe philosophically 
as the preliminary laws of our nature. Throughout the manuscripts, we abstract each context of the laws 
philosophically, define their terminologies revelationally, derive the scientific theories mathematically, and testify 
the “artifacts” empirically. 

Chapter 1. Philosophy of Nature  Section 1- Methodology in Search of Truth

3



Matter is defined normally as the set of states, which consists or is composed of any element, object, 
substance, subject, or situation. Its existence is operated by the event actions that can appear as virtual, or 
physical, or both. States are mutational and transformable variables of the appearances or characteristics in either 
virtual or physical, or both. In other words, matter is an existence in the form of states or events in general, virtually 
and/or physically. The universe is a supernatural environment structured for the totality of existence in the form of 
states as the formational variables of matter. By grouping the states into virtual or physical, or both, we define the 
virtual and physical worlds as simultaneous or coexistent. In fact, states of a matter are overlaid with 
transformations across and transportations transverse multiple worlds. 

Aristotle famously contends that every physical object is a compound of matter and form. This doctrine has 
been dubbed “hylomorphism”, a portmanteau of the Greek words for matter (hulê) and form (eidos or morphê). In 
the Physics, to account for changes in the natural world, he maintains, there is no generation ex nihilo that is 
“nothing comes from nothing”. In this connection, he develops a general hylomorphic framework and extends to 
work in a variety of contexts. For example, in his Metaphysics, form is what unifies some matter into a single 
object, the compound of the two in his De Anima, by treating soul and body as a special case of form and matter 
and by analyzing perception as the reception of form without matter. 

As a part of the supernatural principles in an environment of virtual space, Chinese tradition has developed the 
profound metaphysics and established scientifically the natural laws of Xing (性) or YinYang（阴阳）duality: the 
reciprocal interaction of the opposite Matter and States is to cause all universal phenomena. The yin and yang, or 
simply - and +, are the states of or the operation on an element or an object, which form a coherent fabric of our 
nature, as exhibited in all physical existence. This display of duality forms the sense of natural harmony where the 
opposite is complimented to give dynamism and sense to life. The ever-changing relationship dynamically 
between reciprocal matter and states is responsible to operate and conserve the fluxion of the universe and life in 
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general. Although YinYang has its root in Chinese philosophy, this conception has its testimony in multiple cultures 
in Hindu, Egyptian, Hebrew, Germany and other traditions. 

Consequently, terminologies of matter and states reveal the nature laws correlatively among physical and 
metaphysical disciplines of our mankind, which are continuously playing a vital role in our further development for 
the triple-unification of philosophy, science and empiricism. 

Chapter 1. Philosophy of Nature  Section 2- Matter and States

5



As the nature duality, our world always manifests a mirrored pair in the imaginary part or a conjugate pair of the 
complex manifolds, such that the physical nature of P functions is associated with its virtual nature of V functions 
to constitute a duality of the real world functions. Among them, the most fundamental dynamics are our virtual 
resources of the universal energies, known as Yin “−” and Yang “+” virtual matter, with neutral balance “0” as if 
there were nothing. Each type of the virtual instance (+,0,−) appearing as energy fields has their own domain of 
the relational manifolds such that one defines a Y− (Yin) manifold while the other the Y+ (Yang) manifold, 
respectively. They jointly present the two-sidedness of any events, operations, transportations, and 
entanglements, each dissolving into the other in the alternating streams that generates the life of entanglements, 
conceals the inanimacy of resources, and operates the event actions. 

The principle of Yin and Yang is the logical operations or substantial states that all things exist as a duality of 
the inseparable and complimentary opposites, which are neither materials nor energy. Produced from Wuji (⽆无极) 
or nothing, they are complementary, interrelated, interconnected, and interdependent, each opposite giving rises 
to the other, as they operate in tangible interaction.

Yin (Y−) and Yang (Y+), or simply - and +, are the states of, processes to or operations on an element or an 
object, which form a coherent fabric of our nature, as exhibited in all real existence. YinYang（阴阳）duality is a 
part of the supernatural principles in an environment of virtual space that Chinese tradition has developed the 
profound metaphysics and established scientifically the natural laws of Xing (性) or YinYang: the reciprocal 
interaction of the opposites is to cause all universal phenomena. 

For the conceptual simplicity, our natural topology refers the states, events, and operations of “physical” 
functions to the yin supremacy, confined as physical or Y− manifold, and of “virtual” functions to the yang 
supremacy, confined as virtual or Y+ manifold. Because of this yinyang nature, our world always manifests a 

6
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mirrored pair in the imaginary part, a conjugate pair of a complex manifold. As a global duality of virtual and 
physical worlds or yin and yang manifolds, various states of both virtual and physical spaces are describable at 
global domains where emerge as events, operate in zone transformations, and transit between state energies and 
mass enclaves. Therefore, a universal topology consists of two manifolds: Yin and Yang manifolds, progressively 
and complementarily rising through various stages of alternating streams – Entanglements. 

In accordance with the alternating cycles, the evolutional process operates from YinYang events to states of 
dual phases (⼆二相), four symbols (四象), and eight trigrams (⼋八卦)，sequentially. The dynamics of sixty-four 
pairwise permutations of hexagrams (六⼗十四卦) expounds the well-known Yi Jing (I-Ching) or “Book of Changes”, 
correspondent to astronomy, astrology, geography, geomancy, anatomy, Chinese medicine, and elsewhere, 
studied philosophically and practiced empirically for over five millennia.

Chapter 1. Philosophy of Nature  Section 3- Duality of Nature

7



Energy is a property of the states associated with the variables in virtual worlds, which are mutable in the 
transformation between virtual and physical worlds, or between massless and massive substances of a matter. In 
a physical world, energy appears inexorable, intractable, and transferable among the states. Virtual instances are 
embedded in or emerge as the formation of energy. Apparently, energy is characterizable at the virtual world such 
that, in physics for example, it can only be describable or usable at its properties, which are well established in the 
contemporary physics as “energy has i) the quantitative property that must be transferred to an object in order to 
perform work on, or to heat, the object; and ii) the conserved quantity, the law of conservation of energy states, 
that can be converted in form, but not created or destroyed”. 

Mass is the enclave of energies or virtual objects that is embodied in a physical world only. As the outer world, 
a physical world has mass enclosure, whereas, as the inner world, a virtual world is commonly massless. For 
example, the states of mathematical formulation of entanglements for the energy-mass conversion is in the virtual 
complexes as:

E∓
n = ± imc2 	 	 	 	 	 (1.4.1)

where m is the rest mass. Compliant with a duality of Topology of Universe, it redefines and extends Einstein mass-
energy equivalence, introduced in 1905, into the virtual energy states as one of the essential formulae of the 
natural philosophy. The terms of “negative” or “positive” energy must be associated with its virtual state precisely. 

At the zero mass, it is well known that an interruption of virtual matter is superposing among objects or 
energies in the virtual word, such as light-wave interference where exists no forces at all. In other words, mass is a 
source of “forces” for physical interactions only in physical world. Based on the evolutional topology of universe, 
forces cannot be the fundamental formations to give birth to a physical world. Because of the superposing 
interaction of natural energy, the laws of natural philosophy imply no singularity exist during mass inauguration at 
or before its initial phase of the physical acquisition.  

8
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Universe is the whole of everything in existence that operates under a topological system of natural laws for, 
but not limited to, physical and virtual events, states, matters, and actions. It constitutes and orchestrates various 
domains, called World, each of which is composed of hierarchical manifests for the events, operations, and 
transformations among the neighborhood zones or its subsets of areas, called horizon. An event or operation is 
naturally initiated by and interoperated among each of horizons, worlds, and universe. Together, they form the 
comprehensive situations of the horizon, life steams of the world, and environments of the universe. 

As one of the universe domains, for example, our world is consisted by the laws of yinyang principles, 
characterizable as Y−Y+ and known as a duality of YinYang (阴阳 in Chinese) entanglement for the Event 
Operations to transform and transport among the neighborhood zones or its subsets of areas, giving rise to 
physical Horizons. In mathematics, representing the complementary opponents and operating as the resource of 
the motion dynamics for all natural states and events, Universal Topology in our natural philosophy is simply a 
complex conjugation as a YinYang duality of Physical (W−) and Virtual (W+) worlds: 

W∓ = We±iϑ	 	 or	 W∓ = P ± iV	 	 (1.5.1)
Using Euler's formula, the two formulae are equivalent. Since the amplitude W is physical supremacy and the 
phase ϑ is virtual supremacy, a virtual event λ operation is implicit to W and explicit to ϑ. 

A universal environment is composed of events or constituted by hierarchical structures of both massless and 
massive objects, events, states, matters, and situations. These hierarchical structures of the global manifold are 
respectively defined as Virtual World, where it operates supremacy of virtual event, or Physical World, where it 
performs supremacy of physical actions. Together, the virtual and physical worlds form one integrated world of the 
universe and interoperate as the complementary opponents of all natural states and events. 

9
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Philosophically, the virtual world is referred to as the inner world, the physical world as the outer world, and 
together they form holistic lives in universe. There are multiple levels of inner worlds and outer worlds. Outer 
worlds include physical matter of living beings and inanimate objects. Inner worlds are instances of situations, with 
or without energy or mass formations. Between virtual and physical worlds, there are three domains with each of 
their own type of spaces or times, respectively defined by: 

Figure 1.5: Domains of Worlds

1. Xingspace: Xingscope in virtual worlds. 
2. Timestate: Statescope between virtual and physical worlds. 
3. Spacetime or Timespace: Spacescope in physical worlds, where it implies Spacetime as the Y− 

primacy and Timespace as the Y+ primacy in the physical worlds. 

In virtual worlds, yinyang interactions under xingspace produce a set of fields through the circular movements of 
the yinyang elements. This results in the virtual objects birthing reproductions or annealing cyclical processes, bi-
directionally transforming into or from the timestate fields. The movements between xingspace modulated virtual 
worlds and dimensionally confined physical worlds or spacetime dynamics give rise to the physical horizons. 

Chapter 1. Philosophy of Nature  Section 5- Universal Topology 
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In the universe, a world has a permanent form of global topology, localizes a region of the universe, and 
interacts with other worlds rising from one or the other with common ground in universal conservations. Our 
universe, manifests as an associative framework of worlds, illustrated as a global function G(r, ϑ) of a world plane, 
the Two Dimensions (r, ϑ) as the mutually independent and interweave units: an r-coordinate of physical manifold 
and a ϑ-coordinate of virtual manifold. This ϑ coordinate is named as a Superphase, representing an event at the 
virtual states implicit to the physical dimensions. The global functions in G(λ) axis are a collection of common 
objects and states of events λ, with unique functions applicable to both virtual and physical spaces of a holistic 
world W. 

Figure 1.4: Two-Dimensional World Planes of Universal Topology

11
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The two-dimensions of a world plane characterize the motion dynamics of world lines such that, to its physical 
world, a straight line, named as Boost, is a residual and relativistic generator, and a point circle, named as Spiral, is 
a rotational and torque generator. In fact, the Boost commutation generates photons and the Spiral entanglement 
produces gravitons. Remarkably in accordance with our philosophical anticipation, conservation of communication 
between the virtual and physical worlds is operated by superphase at the world planes, and maintained at the two-
dimensional manifolds {r, ± ϑ} under the torsion invariance without r-singularity. 

Chapter 1. Philosophy of Nature  Section 6- World Planes
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Governed by a global event λ under the universal topology, an operational environment is initiated by the virtual  
ϕ+(λ) or physical ϕ−(λ) Potential Field of a quantum tensor, a differentiable function of a complex variable in its 
Superphase nature, where the scalar function is also accompanied with and characterized by a single magnitude 
in Superposition nature with variable components of the respective coordinate sets of their own manifold. 
Corresponding to its maximal set of commutative and enclave states, a wave function defines the states of an 
energy system virtually and represses the degrees of freedom physically. Uniquely on both of the two-dimensional 
world planes, a wave potential functions as a type of virtual generators, potential modulators, or dark energies that 
lies at the heart of all events, instances, or objects. 

A wave field can be classified as a scalar field, a vector field, or a tensor field according to whether the 
represented physical horizon is at a scope of scalar, vector, or tensor potentials, respectively. For an object, each 
point of the fields ϕ±(x, λ) is entangled with and appears as a conjugate function of the scalar field φ± in its 
opponent manifold. In order to regulate the redundant degrees of freedom in particle interruptions, the double 
streaming entanglements of a wave function consists of the complex-valued probability of relative amplitude ψ (x) 
and spiral phase ϑ(λ), its formalism of which has the degrees of event λ actions shown by the following:

ψ+ = ψ+( ̂x) exp[i ̂ϑ(λ)]	 	 : xμ = xμ(λ), λ = λ(xμ), ψ+ = {ϕ+, φ+}	 (1.7.1)

ψ− = ψ−(x̌) exp[iϑ̌(λ)]	 	 : xν = xν(λ),  λ = λ(xν), ψ− = {ϕ−, φ−}	 (1.7.2)

The amplitude function ψ (x) : x = x(λ) represents the spatial position of the wave function complying with 
superposition or implicit to its λ event. The spiral function ϑ(λ) : λ = λ(x) features superphase of the λ event at the 
quantum states implicit to the physical dimensions. At a physical horizon, each point of the fields becomes flux 
density or acceleration, giving rise to the correspondent vector ϕ±(x, λ) ↦ V±(x, λ) or tensor V±(x, λ) ↦ M±(x, λ) that 
entangles with its opponent for commutations as well as associates with the modulations in the scalar φ± fields. 
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Under the universal topology, a field ψ (x, λ) is incepted or operated under either virtual ψ+(λ) and physical ψ−(x) 
primacies of an Y+ or Y− manifold respectively and simultaneously

ρ(x, λ) = ψ−(x(λ))ψ+(λ(x))	 : x ∈ {xμ, xm}		 (1.7.3)

where x(λ) represents the spatial supremacy with the implicit event λ as an indirect dependence; and likewise, λ(x) 
represents the virtual supremacy with the redundant degrees of freedom in the implicit coordinates x as an indirect 
dependence. 
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Both time and space are the functional spectra of the events λ, operated by and correlate with their virtual and 
physical potentials, and generated by supernatural Y−Y+ events associated with their virtual and physical 
framework of universal topology. The event states on spatial-time planes are open sets and can either rise as 
subspaces transformed from the other worlds or confined as locally independent existence within their own 
domain. As in the settings of spatial and time manifolds for physical or virtual world, a global parameter G(λ) of 
event λ on a world plane is complex differentiable not only at W±(λ), but also everywhere within neighborhood of W 
in the complex plane or there exists a complex derivative in a neighborhood. 

By a major theorem in complex analysis, this implies that any holomorphic function is infinitely differentiable as 
an expansion of a function into an infinite sum of terms. In mathematical analysis, a complex manifold yields a 
holomorphic operation and is complex differentiable in a neighborhood of every point in its domain, such that an 
operational process can be represented as an infinite sum of terms:

f (λ) = f (λ0) + f ′�(λ0)(λ − λ0)⋯ + f n (λ0) (λ − λ0)n /n!	 (1.8.1)

known as the Taylor and Maclaurin series, introduced in 1715. Normally, a global event generates a series of 
sequential actions, each of which is associated with its opponent reactions, respectively and reciprocally.
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Following Universal Topology, world events, illustrated in the Y−Y+ flow diagram of Figure 1.9, operate the 
potential entanglements that consist of the Y+ supremacy (white background) at a top-half of the cycle and the Y− 
supremacy (black background) at a bottom-half of the cycle. Each part is dissolving into the other to form an 
alternating stream of dynamic flows. Their transformations in between are bi-directional antisymmetric 
transportations crossing the dark tunnel through a pair of the end-to-end circlets on the center line. Both of the 
top-half and bottom-half share the common global environment of the state density ρn that mathematically 
represents the ρ+

n = ϕ+φ− for the Y+ manifold and its equivalent ρ−
n = ϕ−φ+ for the Y− manifold, respectively. 

   

λ3 
λ0+ 

λ1 

λ2 

W−(ρ−
n ) : (λ1 → λ2)−, (λ2 → λ3)+

Figure 1.9: Event Flows of Y−Y+ YinYang Processes: ̂∂λ ↺ ̂∂λ ⇌ ∂̌λ ↻ ∂̌λ
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Besides, the left-side diagram presents the event flow acted from the inception of λ0− through λ1 λ2 λ3 to intact a 
cycle process for the Y+ supremacy. In parallel, the right-side diagram depicts the event flow initiated from the 
event λ0+ through λ1 λ2 λ3 to complete a cycle process for the Y− supremacy. With respect to one another, the two 
sets of the Universal Event processes, cycling at the opposite direction simultaneously, formulate 
W+(ρ+

n ) : (λ1 → λ2)+, (λ2 → λ3)− and W−(ρ−
n ) : (λ1 → λ2)−, (λ2 → λ3)+ the flow charts in the quadrant-state expressions:

W+ : ( ̂∂λ1 → ̂∂λ2
), (∂̌λ2 → ∂̌λ3

)	 	 	 (1.9.1)

W− : (∂̌λ1
→ ∂̌λ2), ( ̂∂λ2 → ̂∂λ3

)	 	 	 (1.9.2)

This pair of the interweaving system pictures an outline of the internal commutation of dark energy and continuum 
density of the entanglements. 

Philosophically, it demonstrates that the two-sidedness of any event flows, each dissolving into the other in 
alternating streams, operate a life of situations, movements, or actions through least continuous helix-circulations 
aligned with the universal topology, which lay behind the context of the main philosophical interpretation of World 
Equations. In reality, it represents a cycle process of the Quadrant-State entanglements on the two-dimensional 
world planes to give rise to the infrastructure generators that produce a quadrant set of the spin 2x2 matrices and 
reciprocal 4x4 gamma-matrices at the second horizon and evolve into the generators of the Lorentz transform at 
the third horizon. 
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Horizon is the apparent boundary of a realm of perception or the like, where unique structures are evolved, 
topological functions are performed, various neighborhoods form complementary interactions, and zones of the 
worlds are composed through multi-functional transformations. Each horizon rises and contains specific fields as a 
construction of the symmetric and asymmetric dynamics within or beyond its own range. In other words, fields 
infer and vary from one horizon to the others, each of which are a part of and aligned with Universal Topology of 
the worlds. 

Under the topological framework, various horizons are defined as, but not limited to, timestate, microscopic 
and macroscopic regimes, each of which is in a separate zone, emerges with its own fields, and aggregates or 
dissolves into each other as the interoperable neighborhoods, systematically and simultaneously. Through the Y−

Y+ communications, the expression of the tangent vectors defines and gives rise to each of the horizons. 

As a part of Universal Topology, the virtual Y+ and physical Y− duality architecturally defines further hierarchy of 
the event evolutions, its operational interactions and their commutative infrastructures. In the Y−Y+ manifolds, a 
potential field can be characterized by a set of the scalar function of {ϕ+, φ−} ∈ Y+ and {ϕ−, φ+} ∈ Y− as Ground 
Potentials, to serve as a state environment of universal topology. Among the fields, their localized entanglements 
form up, but are not limited to, the density fields, as First Horizon Fields. The derivatives to the density fields are 
event operations of their motion commutations, which generate an interruptible tangent space, named as Second 
Horizon Fields, and further give rise to Third Horizon and beyond. In physics, the Horizon Hierarchy is shown by 
the following structure:

1. Ground Horizon: Potential fields of elementary particles ({ϕ+, φ−}, {ϕ−, φ+})
2. First Horizon: Thermo-state density of World Planes (ρ+ = ϕ+φ−, ρ− = ϕ−φ+)
3. Second Horizon: Flux continuity and commutation (f±

s = ∂ρ±)
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4. Third Horizon: Force fields in spacetime manifolds (g±
s = ∂f±

s )

5. Fourth Horizon: Commutation and continuity of acceleration fields (g±
v = ∂f±

v , ∂ϕ ↦ V)

A Horizon Infrastructure defines scopes of, commutations between and relational hierarchy to the natural 
objects and events. For example, the Standard Model is a non-abelian gauge theory with the symmetry group U(1) 
× SU(2) × SU(3), where U(1) is the first horizon, SU(2) the second horizon, and SU(3) the third. This means that, at 
U(1), it builds a structure as the building blocks for SU(2), the SU(2) builds another structure for SU(3), and so on. 
In our model, the SU(2) horizon is on the world plane described by 

I. A set of the 2x2 boost matrices (Eq. 3.2.5) that generates Sigma-matrix and produces photons, and 
II. A set of the 2x2 torque-matrices (Eq. 3.3.7) that provokes Epsilon-matrix and harvest gravitons. 

At this second horizon, some objects acquire a part of their mass quantity (exert weak forces for partially physical 
interactions) and some have zero-mass (interactive virtually without force). Essentially, they are building blocks of a 
fully physical domain SU(3). Only at the third horizon, particles have their full mass (strong force interactions). 
Associated with the mass enclave, a force is natural in physical domain but not in virtual world.  

A homogeneous system has a trace of diagonal elements where an observer is positioned external to or 
outside of the objects. The source of the fields appears as a point object and has the uniform conservations 
virtually at every point without irregularities in field strength and direction, regardless of how the source itself is 
constituted with or without its internal or surface twisting torsions. Whereas, a heterogeneous system has the off-
diagonal elements of the symmetric tensors where an observer is positioned internal to or inside of the objects, 
and the duality of virtual annihilation and physical reproduction are balanced to form the local Continuity or 
Invariance. 
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As a fascinating consequence, under the two-dimensions of the world planes, the horizon generators incept a 
freedom of the extra dimensions into the physical or virtual world, respectively giving rise to the third horizon, 
where it completes a full mass acquisition, and finally develops into the four-dimensional Spacetime manifold for 
physical objects, simultaneously.  

From the world planes to the spacetime manifolds, the evolution can be visualized in mathematics as the 
following: 

dΣ2 = dr2 + Sk(r)2 dϑ2	 	 dϑ2 = dθ2 + sin2 θ dϕ2	 (1.11.1)

 

λ	

o 

dr 

dΩ	

φ	 	ϑ	
r 

dΣ2 = dr2 + Sk(r)2 dΩ2

t	

dΩ
2 = dθ2

+ sin
2 θ dφ

2

Figure 1.11: Evolution from World Planes into Spacetime Manifold
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This whole process of inauguration of physical formations is classically known as spontaneous breaking. 
Thereupon, one spatial dimension on the world planes evolves its physical world with freedom of the extra two-
coordinates, which results in a rotational Central-Singularity. 

In fact, the evolution is a course of events for inception of space associated with its reciprocal duality: 
sequential procedure, named as Time in physical world. By acquiring mass with freedom of spacetime, the nature 
of physical-supremacy characterizes the essential forces between physical objects and limits their interactive 
distances. As an associative affinity, the principle operates the gravitational attractions between the mass bodies, 
or gives weight to physical objects in residence. 

The fields have to across a wide range of physical domains, spanning all length scales: from sub-atomic and 
particle physics, to molecular length scales of chemical and biological interest, to cosmological length scales 
encompassing the Universe as a whole. Among them, the first and second horizons described by the scalar fields 
are the essential core for the superphase modulations to all of the physical world. In contemporary physics, these 
essentials are simply named as Dark Energy, currently defined as “an unknown form of energy which is 
hypothesized to permeate all of space, tending to accelerate the expansion of the universe”. Disregard the 
ambiguous appellation in this definition, the term is delineated straightforwardly to “the unknown forms of energy”. 
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Field propagation is a natural essence of virtual potential interruptions accompanied by a transfer of virtual 
energy that appears as oscillational waves, either travels through a physical medium or entangles cross an empty 
space. In the physical regime, it always associates with frequency of the vector wave and, referring to the addition 
of time. In the virtual regime, field propagation is superposing and transfers energy virtually from one point to 
another, which displace physical particles of the transmission medium – that is, with little or no associated mass 
transportation. Remarkably, field propagations consist of or source from oscillations or vibrations of a physical 
quantity, around almost fixed locations at the third or higher horizons, while the propagation is a disturbance 
entanglement that transfers energy virtually through the first and second horizons. 

Described by a field equation, field propagation sets out how the entanglement proceeds over time in the 
physical regime. By means of commutation and/or continuity, field equation is a partial differential equation which 
determines the flux dynamics of a pair of the physical or virtual potentials, specifically the time evolution and 
spatial distribution of the fields. The solutions to the equation are mathematical functions which correspond 
directly to the field, as a functions of time and space. Since the field equation is a partial differential equation, there 
are families of solutions which represent a variety of physical possibilities as well as superphase modulations. 
Usually, there is not just a single equation, but a set of coupled equations which must be solved simultaneously. 
Field equations are not ordinary differential equations since a pair of the interruptive potentials depends on both of 
space and time, and crosses over multiple horizons in form of either vector or scalar field or both. 

The mathematical form of these equations varies depending on the type of fields. There are three main types of 
the behaviors of virtual or physical mechanisms, describable by waves as the following: 

1. Mechanical Waves propagate through a medium, and the substance of this medium is deformed. 
restoring forces then reversing the deformation. For example, Sound Waves propagate via air 
molecules colliding with their neighbors. When the molecules collide, they also bounce away from 
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each other (a restoring force). This keeps the molecules from continuing to travel in the direction of the 
wave. Mechanical waves can be both transverse and longitudinal. This type of propagation is at the 
third or higher horizons associated with vector fields and energy momentum of force propagations. 

2. The second main type, electromagnetic waves, do not require a physical medium. Instead, they 
consist of periodic oscillations of fields originally generated by charged particles, electrically and 
magnetically. Since it can therefore travel through a vacuum, these types vary in wavelength, and 
include Radio Waves, microwaves, infrared radiation, visible light, ultraviolet radiation, X-rays and 
gamma rays. All electromagnetic waves are transverse with their vector potentials correspondent to 
the physical oscillations at the physical horizons that are perpendicular to the propagation of energy 
transfer, or longitudinal: the oscillations are parallel to the direction of energy propagation at the 
second horizon. 

3. As a part of dark energy, the photon and graviton waves are virtual entanglements over spaces by a 
duality of the commutative conjugations, which are a result of a yin yang movement of interweaves as 
the boost and spiral fields of their scalar potentials. The entanglement is transversely superposing, 
where operation of the superphase modulations generates and mediates interweaving disturbance at 
the second horizon in the form of light and gravitational potentials, virtually.  

Coherence of two emission sources are perfectly entanglements if they have a constant phase difference and 
the same frequency. It is a basic property of the third-type waves that engages a pair of the potential interference 
asymmetrically, which is common during the ontological interweavement. The behaviors have become a very 
important concept in quantum fields. More generally, coherence describes all properties of the correlation between 
the commutative quantities between interruption duality of superphase modulations. 

Interference of field propagation is a phenomenon in which the interaction of potentials is correlated or 
coherent with each other, either because they come from the same source or because they have the same or 
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nearly the same phase modulations. Interference effects can be observed with all types of waves, for example, 
light, radio, acoustic, surface water or gravity fields. 
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As the constituents of the objects in the virtual regime, their formations and interruptions of elementary 
particles are in principle not complex, because, they are operated under the laws of energy, which is fundamentally 
superposing and structurally bonds to each level of quantum energies, giving rise to or embodying as the energy 
enclave as physical objects. This implies their interruptions have no forces at all. However, once embodied into the 
mass enclaves in the physical domain, their interactions expose as the massive forces, some of which are defined 
as and described by the following: 

1. Weak Force - Weak interaction, or weak nuclear force is responsible for radioactive decay, which plays 
an essential role in nuclear fission. Electroweak Interaction is the unified description of two of the four 
known fundamental interactions of nature: electromagnetism and the weak interaction. 

2. Strong Force - Strong interaction is the mechanism responsible for the strong nuclear force (also 
called the strong force, nuclear strong force). At the range of a femtometer, it is the strongest force, 
being approximately 137 times stronger than electromagnetism, a million times stronger than weak 
interaction and about 1038 times stronger than gravitation. The strong nuclear force ensures the 
stability of ordinary matter, confining quarks into hadron particles, such as the proton and neutron, and 
the further binding of neutrons and protons into atomic nuclei. Most of the mass-energy of a common 
proton or neutron is in the form of the strong force of field energy; the individual quarks provide only 
about 1% of the mass-energy of a proton. 

3. Electromagnetic Force - A type of physical interaction that occurs between electrically charged 
particles, describable by field propagation. 

4. Gravity - All things with energy are brought entanglement toward (or gravitate toward) one another, 
including stars, planets, galaxies and even light and sub-atomic particles. 
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Despite of some of the enigmatic descriptions, it is our human observer using a force to detect them physically 
that makes their behaviors appear as complex forces, which is not the original principles of the nature. After all, 
force is not the natural foundation at all.

In reality, the elementary particles evolve from sub-atomic to atoms, to chemical elements, to molecular, to 
biological DNA, to comics, consistently and progressively. Irrelevant to those destructive forces from the 
observers, so called four fundamental forces, their bonds are at energy levels of natural structures topologically 
and operated vividly by the YinYang superphase modulations, elegantly. Therefore, our physical detectable forces 
have nothing to do with the horizon nature of the topology that gives rise from elementary particles to life creatures 
and to cosmic galaxies. In fact, physics is as simple as to follow the laws of conservation of energy, naturally. 
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Objects are often virtual and physical matters, and the morphisms are dualities of the dialectical processes 
orchestrating a set or subsets of events, operations, and states in one regime rising, transforming, transporting, 
and alternating into states of the others: a universal topology of the natural infrastructure. 

As a result, our theoretical physics, scoped within physical space as one of the manifolds in the universal 
topology, is now approaching to its opponent as a twin that more concepts and details need to be further 
integrated with the virtual space. This signals us that a new era of scientific research is dawning: a duality of 
virtual-physical reality. As the scientists, we are now challenged with the following missions:

a. It is an essential knowledge for us to uncover the other side of world line, the virtual space plane, 
which is the twin to the physical space plane under oneness of the global universal manifold. 

b. It is the vital conception to integrate a duality of the spaces under the holistic topology of universe 
manifested to depict our nature with both world planes of physical and virtual manifolds. 

In fact, mathematization of the natural philosophy has being developed and demonstrating the theoretical 
unification that will extend current sciences, including but not limited to physics, cosmology, biology, metaphysics, 
ontology, economics, and information technology, into a next generation of virtumanity: life animation and rising of 
virtual civilization. 

Finally, as always, it might be a common question to most of the readers: where the terminologies of natural 
philosophy come from, and how much accuracy it represents us to the reality. Frankly, the answers to these 
questions are straightforward: the enlightenments and wisdoms are rooted in the philosophy of seven millennia 
past, when our ancestors built a profound metaphysics and our scientists develop the remarkable physics. Our 
traditional and extraordinary intelligences, inherited and advanced from generation to generations, are being 
philosophically integrated, sophistically abstracted, intellectually refined and mathematically applied to our future 
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sciences. As a consequence, hardly with hypothesis, the philosophical principles of nature reveal secrets of 
Topology of Universe and Horizon Hierarchy of Worlds. Predominantly, Laws of Natural Processes and of Event 
Evolutions constitute the foundations of Universal Infrastructure and serve as architecture to Topology of Physics.

As a part of the series, this Universal and Unified Field Theory is closest to the next level that our scientists 
might be capable to comprehend comfortably. Aligning to the formula (1.1.2) of the methodology and illustrating 
numerous artifacts in promoting our contemporary physics, the ultimate philosophy, concise theories and 
inevitable knowledge will bring us to a glorious future. 

	 	 Rise of the Ancient Philosophy, Back to the Scientific Future. 

Equipped with our laws and terminologies philosophically in this chapter, all fundamental elements and 
dynamics in the physical worlds can be derived or unified to the rest of sections or fully detailed by《Universal and 
Unified Field Theory》*. In the next Chapter, the mathematic framework is further developed as the Infrastructure 
of Universe towards the scientific principles of our physical topology. 

*《Universal and Unified Physics》http://vixra.org/abs/1810.0016
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Universal Infrastructure 

In this chapter, we advance Philosophy of Nature as a profound 
architecture to constitute the Mathematical Framework, upon which the event 
operations develop the intrinsic Infrastructure of the universe under the 
principles of YinYang operational processes and event evolutions. Together as 
the Universal Architecture, it carries out all of Universal Field Equations, and 
gives rise to the foundations of evolutional Horizons for Quantum Fields, 
Ontological Evolutions, Cosmic Dynamics, and beyond. 
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As a part of the natural architecture, the mathematical regulation of terminology not only includes symbol 
notation, operators, and indices of vectors and tensors, but also philosophically classifies the mathematical tools 
and scopes out their interpretations under the topology of universe. 

As a part of the natural architecture, the mathematical regulation of terminology not only includes symbol 
notation, operators, and indices of vectors and tensors, but also classifies the mathematical tools and their 
interpretations under the universal topology. In order to describe the nature precisely, we define essentially a 
duality of the contravariant Y+ = Y{r − ik} manifold and the covariant Y− = Y{r + ik} manifold, respectively by the 
following regulations.

1. Contravariance ̂∂λ - One set of the symbols with the upper indices {xμ, uν, Mνσ}, as contravariant forms, 
are the numbers for the Y{ ̂x} basis of the Y+ manifold labelled by its identity symbols { ̂,+}. 
“Contravariance” is a formalism in which the nature laws of dynamics operates the event actions ̂∂λ, 
maintains its virtual supremacy of the Y+ dynamics, and dominates the virtual characteristics under the 
manifold ̂x basis.  

2. Covariance ∂̌λ - Other set of the symbols with the lower indices (xm, un, Mab), as covariance forms, are 
the numbers for the Y{x̌} basis of the Y− manifold labelled by its identity symbols of {ˇ,−}. 
“Covariance” is a formalism in which the nature laws of dynamics performs the event actions ∂̌λ, 
maintains its physical supremacy of the Y− dynamics, and dominates the physical characteristics 
under the manifold x̌ basis. 

Either contravariance or covariance has the same form under a specified set of transformations to the lateral 
observers within the same or boost basis as a common or parallel set of references for the operational event. 
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The communications between the manifolds are related through the tangent space of the world planes, regulated 
as the following operations:

3. Communications ( ̂∂λ and ∂̌λ) - Lowering the operational indices ̂∂λ is a formalism in which the 
quantitative effects of an event λ under the contravariant Y+ manifold are projected into, transformed 
to, or acted on its conjugate Y− manifold. Rising the operational indexes ∂̌λ, in parallel fashion, is a 
formalism in which the quantitative effects of an event λ under the covariant Y− manifold are projected 
into, transformed to, or reacted at its reciprocal Y+ manifold. 

The dual variances are isomorphic to each other regardless if they are isomorphic to the underlying manifold itself, 
and form the norm (inner product) of the manifolds or world lines. Because of the reciprocal and contingent nature, 
the dual manifolds conserve their invariant quantities under a change of transform commutations and transport 
continuities with the expressional freedom of its underlying basis. 

As a part of the universal topology, these mathematical regulations of the dual variances architecturally defines 
further framework of the event characteristics, its operational interactions and their commutative infrastructures. In 
the Y∓ manifolds, a potential field can be characterized by a scalar function of ψ ∈ {ϕ+, ϕ−, φ+, φ−} as Ground 
Fields, to serve as a state environment of entanglements. Among the fields, their localized entanglements form up, 
but are not limited to, the density fields, as First Horizon Fields. The derivatives to the density fields are event 
operations of their motion dynamics, which generates an interruptible tangent space, named as Second Horizon 
Fields. 
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In quantum physics, a mathematical operator is driven by the event λ, which, for example at λ = t, can further 
derive the classical momentum ̂p and energy ̂E operators at the second horizon:

̂∂t : ·xμ∂μ = (−ic∂κ, u+∂r) =
i
ℏ ( ̂E, u+ ̂p)	 : ∂κ =

∂
∂x0

, u+ =
∂xr

∂t
	 (2.2.1)

∂̌t : ·xm∂m = (+ic∂κ, u−∂r) =
i
ℏ ( ̂E, u− ̂p)	 : ∂κ =

∂
∂x0

, u− =
∂xr

∂t
	 (2.2.2)

̂E = − iℏ
∂
∂t

,	  ̂p = − iℏ∇	 	 : ∂r = ∂r = ∇	 (2.2.3)

For u∓ = ± c, one has the classical operators at the third horizon:  

∂̌λ∂̌λ = ̂∂λ ̂∂λ = ̂∂λ∂̌λ = ̂∂λ∂̌λ =
∂2

∂t2
− c2 ∇2 ≡ c2 □+ 	 : λ = t	 (2.2.4)

̂∂λ
̂∂λ = ∂̌λ∂̌λ = ∂̌λ

̂∂λ = ̂∂λ∂̌λ =
∂2

∂t2
+ c2 ∇2 ≡ c2 □− 	 : λ = t	 (2.2.5)

where the operators □± extend the d'Alembert operator □ into the Y−Y+ properties. These operators can normally 
be applied to the diagonal elements of a matrix, observable to the system explicitly or externally. 

It is worthwhile to emphasize that a) the manifold operators of {∂μ, ∂m}, including traditional “operators” of 
{∂/∂t, ∂/∂x, ∇, ̂E, ̂p, ⋯} are exclusively useable as mathematical tools only, and b) the tools do not operate or 
perform by themselves unless they are driven or operated by an event λ, implicitly or explicitly.

To seamlessly integrate with the classical dynamic equations, it is critical to interpret or promote the natural 
meanings of Lagrangian mechanics ℒ in forms of the dual manifolds. As a function of generalized information and 
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formulation, Lagrangians ℒ can be redefined as a set of densities, continuities, or commutators, entanglements of 
the Y−Y+ manifolds respectively. A few of the examples are: 

1.  The density Lagrangians can be defined by the formulae: 

ℒ̃ρ = ψ−(x̌) ψ+( ̂x) exp(iϑ(λ))	 	 	 (2.2.6)

2.  For a scalar or vector entanglement, the commutator Lagrangians can be expressed by their local- or 
inter-communications: 

ℒ̃±
L = −

1
c2 [ ̂∂λ ̂∂λ, ∂̌λ∂̌λ]

±

x
		 : Local-Commutators	 (2.2.7)

ℒ̃±
I = −

1
c2 [ ̂∂λ

̂∂λ, ∂̌λ∂̌λ]±

x
		 : Inter-Commutators	 (2.2.8)

where the index x=s is for scalar potentials and x=v for vector potentials. These formulae generalize the Lagrangian 
and state that the central quantity of Lagrangian, introduced in 1788, represents the bi-directional fluxions that 
sustain, stream, harmonize and balance the dual continuities of entanglements of the Y−Y+ dynamic fields. 
Apparently, there are a variety of ways to comprehend or empathize on a Lagrangian function under a scope of 
isolations. 
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Signatures of Manifolds - the world line interval between the two events are described concisely by complex 
conjugation: 

Δs2 = ± (Δr − iΔk)(Δr + iΔk)	 	 : k = ict 	 (2.3.1a)

This represents a duality of Virtual (Y+) and Physical (Y−) worlds. In mathematics, however, the above equation 
become equivalent to the following expression, deliberately. 

Δs2 = (cΔt)2 − (Δr)2	 	 or	 Δs2 = (Δr)2 − (cΔt)2	 (2.3.1b)
In the relativity literature of spacetime manifold, the sign conventions are associated with a minor or YinYang 
variation of the metric signatures (+ − − −) and (− + + +). Either of conventions is widely used within spacetime field in 
modern physics, but unfortunately not both. Besides, although the above two equations are mathematically 
equivalent, the philosophical interpretations of the two equations are fundamentally led to the conflict or 
inconsistent results: i) a conjugate duality of unified virtual and physical topology; or ii) Einstein time of twin 
paradox at the “collapsed” states. 

Harmonic Oscillator - For the quantum harmonic oscillator, the "ladder operator" method, developed by Paul 
Dirac, defines a pair of the operators ã+

n  and ã−
n  for Hamiltonian in the complex conjugate formula,  

H̃ =
N

∑
n=1

ℏωn (ã±
n ã∓

n ∓
1
2 )	 ã∓

n =
mωn

2ℏ (rn ± i
mωn

̂pn)	 (2.3.2)

ã+
n |n⟩ = n + 1 |n + 1⟩		 ã−

n |n⟩ = n |n − 1⟩	 (2.3.3)

It means that ã+
n  acts on |n⟩ to produce |n–1⟩, and ã−

n  acts on |n⟩ to harvest |n+1⟩. For this reason, ã−
n  and ã+

n  are the 
conjugate “operators” alternatively called "annihilation", a physical yin animation, and "creation", a virtual yang 
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event, because they destroy and create particles, which correspond well to Universal Topology of our natural 
philosophy. However, the above Hamiltonian is mathematically equivalent to or can be “collapsed” to the sum of 
the kinetic energies of all the particles, plus the potential energy of the particles associated with the system: 

H =
N

∑
n=1

Tn + V	 	 	 : Tn =
1
2

m(ωnx)2	 (2.3.4)

Therefore, the interpretations of the two approaches are fundamentally led to the contradict results: i) the 
conjugate operations of virtual ã+

n  creation and physical ã+
n  annihilation; or ii) the classical or “collapsed” states 

H = T + V of the kinetic and potential energies. 

Gauge Invariance - Mathematically, a partial derivative of a function of several variables is its derivative with 
respect to one of those variables, while the others held as constant, shown by the examples.  

∂[ψ (x)eiϑ(λ)]
∂λ

= ψ (x)
∂ϑ(λ)

∂λ
eiϑ(λ) =

∂x
∂λ

∂ϑ(λ)
∂x [ψ (x)eiϑ(λ)]	 (2.3.5)

Therefore, an event λ operates a full derivative Dλ or Dλ to include all indirect dependencies of magnitude and 
phase wave function with respect to an exogenous λ argument: 

Dλψ (xμ, λ) = [ ∂xμ

∂λ
∂

∂xμ
ψ (xμ)]e−i ̂ϑ(λ) + ψ (xμ)

∂
∂λ

e−i ̂ϑ(λ) = ·xμ( ∂
∂xμ

− iΘμ)ψ (xμ, λ)	 (2.3.6)

Dλψ (xν, λ) = [ ∂xν

∂λ
∂

∂xν
ψ (xν)]eiϑ̌(λ) + ψ (xν)

∂
∂λ

eiϑ̌(λ) = ·xν( ∂
∂xν

+ iΘν)ψ (xν, λ) 	 (2.3.7)

Θμ =
∂ ̂ϑ(λ)
∂xμ

, ·xμ =
∂xμ

∂λ
	 	 Θν =

∂ϑ̌(λ)
∂xν

, ·xν =
∂xν

∂λ
	 (2.3.8)
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where the ̂ϑ or ϑ̌ is the Y+ or Y− superphase, respectively. Furthermore, when Θ = eAν /ℏ and Dν ↦ ∂ν + ieAν /ℏ, this 
is known as Gauge derivative for an object with the electric charge e and the gauge field Aν. The above 
expressions can evoke the Gauge Invariance, seamlessly or effortlessly. However, the Gauge derivative can be 
classically “collapsed” to the covariant derivative: 

∂ψ
∂xi

=
∂xj

∂xi

∂ψ
∂x j

,	 ∂ψ
∂xi

=
∂xj

∂xi

∂ψ
∂x j

,	 ∂ϕ
∂xi

=
∂xk

∂xi

∂ϕ
∂xk

,	 or	 ∂ϕ
∂xi

=
∂xk

∂xi

∂ϕ
∂xk

	 (2.3.9)

Therefore, the interpretations of the two approaches are fundamentally led to the different results: i) the 
superphase operations Dν ↦ ∂ν − ieAν /ℏ or Dν ↦ ∂ν + ieAν /ℏ of the ontological events; or ii) the classically 
“collapsed” states of a tangent vector onto the manifold's scalar space. 

Special and General Relativity - Further development based upon the above Collapsed Physics has resulted 
in the well-known Special and General Relativity. In the ontological regime, without a duality of manifolds and 
horizons of Universal Topology, however, both of these relativistic theories are collapsed at statically frozen or 
inanimate states. Therefore, over a century, our science has ingenuously generated numerous of paradoxes such 
as Einstein time travel, Big Bang, Ever Expending Universe, higher spatial dimensions, string hypothesis, etc. 

Today, from a scientific perspective, the Collapsed Physics has been pushed to its classical limits, unable to 
account for the essences that lay beyond the reach of empirical experimentation, cut off from the intrinsic nature of 
matter and life in the universe, and struggling with the excessive hype of hypothetical sciences. 
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Because the events are operated through the potential fields, it essentially incepts on the world planes a set of 
the λi derivatives, giving rise to the horizon infrastructures. For any event operation (1.8.1) as the functional 
derivatives, the sum of terms are calculated at an initial state λ0 and explicitly reflected by a series of the Event 
Operations λi ∈ { ·∂λ1

, ·∂λ2

·∂λ1
, ⋯, ·∂λnλn−1⋯λ1} in the dual variant forms:

Ŵn = ψ+
n (λ, ̂x)ψ−

n (λ, x̌)	 	 	 : First World Equation	 (2.4.1)

ψ∓
n (λ, x) = (1 ± κ̃1

·∂λ1
± κ̃2

·∂λ2

·∂λ1
⋯)ψ∓

n (λ, x) |λ=λ0
	 : ψ±

n ∈ {ϕ±
n , φ∓

n }, 	 (2.4.2)

where ψ+
n (λ, ̂x) or ψ−

n (λ, x̌) is the virtual or physical potential of a particle n, and ̂κn is defined as the world constants. 
An integrity of the two functions is, therefore, named as First Type of World Equations, because the function Ŵn 
represents that 

a. The first two terms (1 ± κ1
·∂λ1

) - The event drives both virtual and physical system and incepts from the 
world planes systematically breakup and extend into each of the manifolds. 

b. The higher terms ±(κ2
·∂λ2

·∂λ1
+ ⋯κi

·∂λi

·∂λi−1
… ·∂λ1

) - The event operations transcend further down to each of 

its sub-coordinate system with extra degrees of freedoms for either physical dimensions r(λ) or virtual 
dimensions k(λ), reciprocally.  

This World Equation Ŵn features the virtual supremacy for the processes of creations and annihilations. 

Amazingly, the higher horizon reveals the principles of Force Fields, which include, but are not limited to, and 
are traditionally known as the Spontaneous Breaking and fundamental forces. For the physical observation, the 
amplitude |Ŵn |  features the Y− behaviors of the forces explicitly while the phase attributes the Y+ comportment of 
the superphase actions implicitly.   
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Once the physical three-dimensions are evolving or developed, the operational function f (λ) for the event λ 
actions involves the local state densities ρn(x) and its relativistic spacetime exposition of a system with N objects 
or particles. Assuming each of the ϕ±

n  particles is in one of three possible states: |-⟩, |+⟩, and |o⟩, the system has N+
n  

and N−
n  particles at non-zero charges with their reciprocal state functions of φ∓

n  confineable to the respective 
manifold Y± locally. Therefore, the horizon functions of the system can be expressed by: 

W̌c = kw ∫ W̌bd Γ,	W̌b = ∑n
hnW̌a,	 	 W̌a = f (λ)ρn	 (2.4.3)

ρn = ψ+
n ( ̂x)ψ−

n (x̌)		 	 	 : ψ±
n ∈ {ϕ±

n , φ∓
n }, hn = N±

n /N	 (2.4.4)

where hn is a horizon factor, N±
n /N are percentages of the Y−Y+ particles, and kw is defined as a world constant. 

During space and time dynamics, the density ψ−
n ψ+

n  is incepted at λ = λ0 and followed by a sequence of the 
evolutions λi ↦ ·∂λ1

⋯ ·∂λiλi−1⋯λ1
 of the equation (1.8.1). As a horizon infrastructure, this process engages and applies a 

series of the event operations of equations (2.4.2) in the forms of the following expressions, expressions, named as 
Second Type of World Equations:

W̌± = kw ∫ d Γ∑
n

hn [W±
n + κ1

·∂λ1
+ κ2

·∂λ2

·∂λ1
⋯] ψ+

n ( ̂x)ψ−
n (x̌)	 : Second World Equation	 (2.4.5)

where W̌±
n ≡ W̌( ̂x | x̌, λ0) is the Y+ or Y− ground environment or an initial potential density of a system, respectively. 

This type of World Equations features the physical supremacy of kinetic dynamics or field equations as a part of 
the horizon infrastructure. 

Although, two types of the World Equations might be mathematically equivalent, they represents the real 
situations further favorable to a variety of variations. Generally, the first type is in the affirmative to the superphase 
evolutions whereas the second type is informative to the horizon evolutions. 
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As a natural principle of motion dynamics, one of the flow processes dominates the intrinsic order, or 
development, of virtual into physical regime, while, at the same time, its opponent dominates the intrinsic 
annihilation or physical resources into virtual domain. Applicable to world expressions of (1.9.1-2), the principle of 
least-actions derives a set of the Motion Operations:

∂̌−( ∂W
∂( ̂∂+ϕ+)

) −
∂W
∂ϕ+

= 0	   : ∂̌− ∈ {∂̌λ, ∂̌λ}, ϕ+ ∈ {ϕ+
n , φ+

n }	 (2.5.1)

̂∂+( ∂W
∂(∂̌−ϕ−)

) −
∂W
∂ϕ−

= 0	   : ̂∂+ ∈ { ̂∂λ, ̂∂λ}, ϕ− ∈ {ϕ−
n , φ−

n }	 (2.5.2)

This set of dual formulae extends the philosophical meaning to the Euler-Lagrange Motion Equation for the actions 
of any dynamic system, introduced in the 1750s. The new sets of the variables of ϕ∓

n  and the event operators of ∂̌− 
and ̂∂+ signify that both manifolds maintain equilibria and formulations from each of the motion extrema, 
simultaneously driving a duality of physical and virtual dynamics.
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As a part of the Universal Topology, a communication infrastructure formalizes the ontological processes in 
mathematical presentation driven by axiomatic creators and evolutions of the event operations that transform and 
transport informational messages and conveyable actions. Empowered with the speed of light, the two-
dimensional {r ∓ ik} communication of the World Planes is naturally contracted for tunneling between the Y− and 
Y+ domains at both local residual and relativistic interaction among virtual dark and physical massive energies, 
which is mathematically describable by local invariances and relativistic commutations of entanglements cycling 
reciprocally and looping consistently among the four potential fields of the dual manifolds.  

Figure 2.6: YinYang Event Processes 
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When the event λ = t operates at constant speed c, the Y−Y+ dynamics give rise to the second horizon of the 
world planes. Each world contracts a two-dimensional manifold, generates a pair of the boost and spiral 
transportations, and entangles an infinite loop between the Y−Y+ manifolds:

̂∂λ ↺ ̂∂λ ⇌ ∂̌λ ↻ ∂̌λ 	 	 : xm ∈ {ict, r̃}, xμ ∈ {−ict, r̃}	 (2.6.1)

Remarkably, these environmental settings of originators and commutators establish entanglements between the 
manifolds as a duality of the Y−Y+ infrastructures for the life transformation, transportation, or commutation 
simultaneously and complementarily.

Residual Operations - In order to operate the local actions, an event λ exerts its effects of the virtual 
supremacy within its Y+ manifold or physical supremacy within its Y− manifold. Because of the local relativity, the 
derivative ∂λ to the vector xνbν, where bν  is the basis, has the changes of both magnitude quantity ·xμ(∂xν /∂xμ)bν 
and basis direction ·xμxνΓ+

μνabμ, where ·xμ = ∂xμ /∂λ, transforming between the coordinates of xν and xμ, giving rise to 
the second horizon in its Local or Residual derivatives with the boost and spiral relativities. 

̂∂λψ = ·xμXνμ(∂ν − iΘμ(λ))ψ	 : Xνμ = S+
2 + R+

2 , S+
2 =

∂xν

∂xμ
, R+

2 = xμΓ+

νμa 	 (2.6.2)

Because the exogenous event λ has indirect effects via the local arguments of the potential function, the non-local 
derivative to the local event λ is at zero. Likewise, the Y− actions can be cloned straightforwardly, which gives rise 
from the Y− tangent rotations of both magnitude quantity ·xn(∂xm /∂xn)bm and basis rotation ·xnxmΓ−

nmαbn into a vector 
Y− potentials of the second horizon:

∂̌λψ = ·xmXnm(∂n + iΘm(λ))ψ	 : Xnm = S−
2 + R−

2 , S−
2 =

∂xn

∂xm
, R−

2 = xmΓ−

nma	 (2.6.3)

where the Γ−
nmα or Γ+

νμa is an Y− or Y+ metric connection, 
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Γ+

νμa =
1
2 ( ∂ ̂gνμ

∂xa
+

∂ ̂gνa

∂xμ
−

∂ ̂gμa

∂xν ),	 Γ−

nmα =
1
2 ( ∂ǧnm

∂xα
+

∂ǧnα

∂xm
−

∂ǧmα

∂xn
)	 (2.6.4)

similar but extend the meanings to the Christoffel symbols of the First kind, introduced in 1869. The first partial 
derivative ∂λ or ∂λ acts on the potential argument's value xμ or xm with the exogenous event λ as indirect effects. 

Relativistic Operations - By lowering the index, the virtual Y+ actions manifest the first tangent potential ̂∂λ 
projecting into its opponent basis of the Y− manifold. Because of the relativistic interactions, the derivative ∂λ to the 
vector xνbν has the changes of both magnitude quantity ·xa(∂xν /∂xa)bν and basis direction ·xaxμΓ+ν

μabν, transforming 
from one world plane W+{r − ik} to the other W−{r + ik}. This action redefines the Y+ event quantities of relativity 
and creates the Relativistic Boost S+

1  transformation and the interweave Spiral Torque R+
1  transportation around a 

central point, which gives rise from the Y+ tangent rotations into a vector Y− potentials for the second horizon.  

̂∂λψ = ·xaXν
a(∂ν − iΘν(λ))ψ	 : Xν

a = S+
1 + R+

1 , S+
1 =

∂xν

∂xa
, R+

1 = xμΓ+ν
μa	 (2.6.5)

Similarly, one has the Y− derivative relativistic to its Y+ opponent: 

∂̌λψ = ·xαXm
α(∂m + iΘm(λ))ψ	 : Xm

α = S−
1 + R−

1 , S−
1 =

∂xm

∂xα
, R−

1 = xsΓ
−m
sα 	 (2.6.6)

where the matrix ǧσϵ or ̂gse is the Y− or Y+ metric, and the matrix ǧσϵ or ̂gse is the inverse metric, respectively.  
Besides, the Γ−m

sα  or Γ+ν
μa is an Y− or Y+ metric connection, 

Γ+ν
μa =

1
2

̂gνϵ( ∂ ̂gϵμ

∂xa
+

∂ ̂gϵa

∂xμ
−

∂ ̂gμa

∂xϵ ),	 Γ−m
sα =

1
2

ǧme( ∂ǧeα

∂xs
+

∂ǧes

∂xα
−

∂ǧαs

∂xe
)	 (2.6.7)

similar but extend the meanings to the Christoffel symbols of the Second kind. 
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For the entanglement streams between the manifolds, the ensemble of an event λ is in a mix of the Y− or Y+-
supremacy states such that each pair of the reciprocal states {ϕ−

n , φ+
n } or {ϕ+

n , φ−
n } is performed in alignment with 

an integrity of their probability p±
n = pn(h

±
n ), where h±

n  are the Y± distributive or horizon factors, respectively. The 
parameter p−

n  or p+
n  is a statistical function of horizon factor h−

n (T ) or h+
n (T ), which forms the macroscopic density,  

described by the Boltzmann distribution, or the canonical ensemble expression (4.11.1). 

Flux Continuity - Under the event operations, the interoperation among four types of scalar fields of ϕ±
n  and φ±

n  
correlates and entangles an environment of dual densities ρ+

ϕ = ϕ+
n φ−

n  and ρ−
ϕ =ϕ−

n φ+
n  by means of the natural 

derivatives ·λ to form a pair of fluxions ·⟨λ⟩∓:  
·λρ−

ϕ = ⟨λ̌, ̂λ ⟩
−

= ·⟨λ⟩− = ∑n
p−

n (φ+
n λ̌ϕ−

n + ϕ−
n

̂λφ+
n )		 (2.7.1)

·λρ+
ϕ = ⟨ ̂λ, λ̌⟩

+
= ·⟨λ⟩+ = ∑n

p+
n (φ−

n
̂λϕ+

n + ϕ+
n λ̌φ−

n )	 	 (2.7.2)

where ·λ ∈ {λ̌, ̂λ}, λ̌ ∈ {∂̌λ, ∂̌λ}, and ̂λ ∈ { ̂∂λ, ̂∂λ}. The symbols ⟨ ⟩∓ are called Y− or Y+ Continuity Bracket. They 
represent the dual continuities of the Y−Y+ scalar densities, each of which extends its meaning to the classic anti-
commutator or commutator, 

⟨a, b⟩ = ab + ba,	 [a, b] = ab − ba	 	 (2.7.3)
known as commutators or Lei Bracket, introduced in 1930s. 

Flux Commutation - In a parallel fashion, as another pair of the operational symbols ·[λ]∓ at respective Y− or Y+ 
supremacy, the reciprocal entanglements of fluxion fields define the Commutator Bracket [ ]∓:
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[ ̂λ, λ̌]
+

= [ ·λ]+ = ∑n
p+

n (φ−
n

̂λϕ+
n − ϕ+

n λ̌φ−
n )	 	 (2.7.4)

[λ̌, ̂λ ]
−

= [ ·λ]− = ∑n
p−

n (φ+
n

̂λϕ−
n − ϕ−

n
̂λφ+

n )	 	 (2.7.5)

⟨ ·λ)±

s
= ∑n

p±
n φ∓

n
·λϕ±

n ,	 	 ( ·λ⟩±

s
= ∑n

p∓
n ϕ±

n
·λφ∓

n 	 (2.7.6)

where, in addition, the bracket ⟨ )∓ or ( ⟩∓ are called Y− or Y+ Asymmetry Brackets. They are essential to 
ontological and cosmological dynamics. 

Vector Fluxions - Similarly, a set of the reciprocal vector fields of V±
m = − ·∂ϕ±

m and Λ±
μ ≡ − ·∂φ±

μ , has the brackets 
of Y− or Y+ continuity and commutation: 

⟨ ̂λ, λ̌⟩
±
v ≡ ∑n

p±
n (φ∓

n
̂λV±

n + ϕ±
n λ̌Λ∓

n )	 ⟨ ·λ)±

v
= φ∓

n
·λV±

n 	 (2.7.7)

[ ̂λ, λ̌]
∓
v ≡ ∑n

p∓
n (φ±

n
̂λV∓

n − ϕ∓
n λ̌Λ±

n )	 ( ·λ⟩±

v
= ϕ±

n
·λΛ∓

n 	 (2.7.8)

where the index n is corresponds to each type of particle, and v indicates entanglements of vector potentials, 
which respectively give rise to or balance each other’s horizon environment. 
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The potential interweavement is a fundamental principle of the real-life streaming such that one constituent 
cannot be fully described without considering the other. As a consequence, the state of a composite system is 
always expressible as a sum of products of states of each constituents. Under the law of event operations, they 
are fully describable by the mathematical framework of the dual manifolds.  

During the events of the virtual supremacy, a chain of the event actors in the loop flows of Figure 2.6 and 
Universal Event processes, W+ : ( ̂∂λ1 → ̂∂λ2

), (∂̌λ2 → ∂̌λ3
), of equation (1.9.1) can be shown by and underlined in the 

sequence of the dual processes: 

Ŵ+ : ( ̂∂λ1 → ̂∂λ2
), (∂̌λ2 → ∂̌λ3

); 	 Ŵ− : (∂̌λ1
→ ∂̌λ2⏟ ), ( ̂∂λ2 → ̂∂λ3⏟

)	 (2.8.1)

From the event actors ̂∂λ2
 and ∂̌λ3

, the second type of World Equations (2.4.5) becomes:

Ŵ+
a = (W+

n + κ1
̂∂λ2)ϕ+

n φ−
n + κ2∂̌λ3(ϕ+

n
̂∂λ2

φ−
n + φ−

n
̂∂λ2

ϕ+
n )⋯	 (2.8.2)

Meanwhile the event actors ̂∂λ1 and ∂̌λ2 turn its reciprocal World Equations into:

Ŵ−
a = (W−

n + κ1∂̌λ2)ϕ+
n φ−

n + κ2
̂∂λ3(ϕ+

n ∂̌λ2φ−
n + φ−

n ∂̌λ2ϕ+
n )⋯	 (2.8.3)

where W±
n = W±

n (r, λ0) is the time invariant Y+Y−-energy area fluxion. Rising from the opponent fields of ϕ+
n  or φ−

n , 
the dynamic reactions under the Y− manifold continuum give rise to the Motion Operation (2.5.2) of the Y+ fields ϕ+

n  
or φ−

n  approximated at the first and second orders of perturbations in terms of second type of World Equations: 

 
∂Ŵ+

a

∂φ−
n

= W+
n (x, λ0) ϕ+

n + κ1
̂∂λ2

ϕ+
n + κ2∂̌λ3

̂∂λ2
ϕ+

n 	 	 (2.8.4)
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	 ∂̌λ2⏟ (
∂Ŵ+

a

∂( ̂∂λ2
φ−

n )
) = (κ1 + κ2∂̌λ3)∂̌λ2ϕ+

n 	 	 (2.8.5)

	 ̂∂λ3⏟
(

∂Ŵ+
a

∂(∂̌λ3
φ−

n )
) = ̂∂λ3(κ2

̂∂λ2
ϕ+

n )	 	 (2.8.6)

∂Ŵ−
a

∂ϕ+
n

= W−
n (x, λ0) φ−

n + κ1∂̌λ2φ−
n + κ2

̂∂λ3
∂̌λ2φ−

n 	 	 (2.8.7)

	 ̂∂λ2(
∂Ŵ−

a

∂( ∂̌λ2⏟ ϕ+
n )

) = ̂∂λ2(κ1 + κ2
̂∂λ3)φ−

n 	 	 (2.8.8)

	 ∂̌λ3(
∂Ŵ−

a

∂( ̂∂λ3⏟
ϕ+

n )
) = ∂̌λ3(κ2∂̌λ2φ−

n )	 	 (2.8.9)

where the primary potentials of ̂∂λ2
φ−

n  and ∂̌λ3
ϕ+

n  give rise simultaneously to their opponent’s reactors of the physical 
to virtual ∂̌λ and the virtual to physical ̂∂λ transformations, respectively. From these interwoven relationships, the 
motion operations determine a pair of partial differential equations of the Y−Y+ state fields ϕ+

n  and φ−
n  under the 

supremacy of virtual dynamics at the Y{xν}  manifold:

κ1(∂̌λ2 − ̂∂λ2)ϕ+
n + κ2(∂̌λ3

∂̌λ2 + ̂∂λ3
̂∂λ2

− ∂̌λ3
̂∂λ2)ϕ+

n = W+
n ϕ+

n 	 (2.8.10a)

κ1( ̂∂λ2
− ∂̌λ2)φ−

n + κ2( ̂∂λ3
̂∂λ2

+ ∂̌λ3
∂̌λ2 − ̂∂λ3

∂̌λ2)φ−
n = W−

n φ−
n 	 (2.8.10b)

giving rise to a pair of the Y+ primacy fields from each respective opponent during their physical interactions. 
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In the events of the physical supremacy in parallel fashion, the dynamic reactions on the second type of World 
Equations under the Y+ manifold continuum give rise to the motion operations of the Y− state fields ϕ−

n , which 
determine a pair of linear partial differential equations of the state function ϕ−

n  or φ+
n  under the supremacy of 

physical dynamics at the Y{xm} manifold. From Universal Event processes, W− : (∂̌λ1
→ ∂̌λ2), ( ̂∂λ2 → ̂∂λ3

), the equation 
(1.9.2) can be shown by and underlined in the sequence of the dual processes:

W̌− : (∂̌λ1
→ ∂̌λ2), ( ̂∂λ2 → ̂∂λ3

) ;  W̌+ : ( ̂∂λ1⏟ → ̂∂λ2
), ( ∂̌λ2⏟ → ∂̌λ3

)	 (2.8.12)

W̌−
a = (W−

n + κ1∂̌λ1) φ+
n ϕ−

n + κ2
̂∂λ2 (φ+

n ∂̌λ1
ϕ−

n + ϕ−
n ∂̌λ1

φ+
n )⋯	 (2.8.13)

W̌+
a = (W+

n + κ1
̂∂λ1⏟ )ϕ−

n φ+
n + κ2 ∂̌λ2⏟ (ϕ−

n
̂∂λ1φ+

n + φ+
n

̂∂λ1ϕ−
n )⋯	 (2.8.14)

The motion operations (2.5.1) derives the equations similar to a set of (2.8.4-9) are shown as below:

∂W̌−
a

∂φ+
n

= W−
n (x, λ0) ϕ−

n + κ1∂̌λ1
ϕ−

n + κ2
̂∂λ2∂̌λ1

ϕ−
n 	 	 (2.8.15)

	 ̂∂λ1⏟ (
∂W̌−

a

∂(∂̌λ1
φ+

n )
) = (κ1 + κ2

̂∂λ2) ̂∂λ1ϕ−
n 	 	 (2.8.16)

	 ∂̌λ2⏟ (
∂W̌−

a

∂( ̂∂λ2φ+
n )

) = ∂̌λ2 (κ2∂̌λ1
ϕ−

n )	 	 (2.8.17)

∂W̌+
a

∂ϕ−
n

= W+
n (x, λ0) φ+

n + κ1
̂∂λ1φ+

n + κ2∂̌λ2 ̂∂λ1φ+
n 	 	 (2.8.18)
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	 ∂̌λ1(
∂W̌+

a

∂( ̂∂λ1⏟ ϕ−
n )

) = ∂̌λ1(κ1 + κ2∂̌λ2)φ+
n 	 	 (2.8.19)

	 ̂∂λ2( ∂W̌+
a

∂( ∂̌λ2⏟ ϕ−
n )

) = ̂∂λ2(κ2
̂∂λ1)φ+

n 	 	 (2.8.20)

where the primary potentials of the local dynamics ∂̌λ1
 and ̂∂λ2 give rise simultaneously to their opponent’s reactors 

of the virtual animation ̂∂λ1 and the physical to virtual transformation ∂̌λ2, respectively. And vice versa. 

κ1( ̂∂λ1 − ∂̌λ1)ϕ−
n + κ2( ̂∂λ2 ̂∂λ1 + ∂̌λ2∂̌λ1

− ̂∂λ2∂̌λ1)ϕ−
n = W−

n ϕ−
n 	 (2.8.21a)

κ1(∂̌λ1
− ̂∂λ1)φ+

n + κ2(∂̌λ2∂̌λ1
+ ̂∂λ2 ̂∂λ1 − ∂̌λ2 ̂∂λ1)φ+

n = W+
n φ+

n 	 (2.8.21b)

giving rise to the Y− primacy fields from each of the respective opponents during their virtual interactions.

Together as a summary, the two pairs of four formulae are derived and named as First Universal Field 
Equations. They are fundamental and general to all fields of natural horizon evolutions. 
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In the global environment, the Y−Y+ virtual energies have their commutations at operational uniformity to 
maintain a duality of their equal primacy. From the density equations, the physical events simultaneously operate 
another dual state {ϕ+

n , φ−
n } and their movements, ·∂λ (φ+

n ϕ−
n ), that give rise to the Y+ fluxions of continuity. The 

successive operations entangle the scalar potentials in fluxions streaming a set of the Y+ Universal Fields (2.8.10) 
into a pair of the rearrangement: 

κ2φ−
n ( ̂∂λ3

̂∂λ2)ϕ+
n = φ−

n W+
n ϕ+

n − κ1φ−
n (∂̌λ2 − ̂∂λ2)+ϕ+

n −κ2φ−
n ∂̌λ3(∂̌λ2 − ̂∂λ2)ϕ+

n 	 (2.9.1)

κ2ϕ+
n (∂̌λ3∂̌λ2)φ−

n = ϕ+
n W−

n φ−
n + κ1ϕ+

n (∂̌λ2 − ̂∂λ2)φ−
n − κ2ϕ+

n (∂̌λ3
− ̂∂λ2)∂̌λ2φ−

n

	 +κ2ϕ+
n (∂̌λ3∂̌λ2)φ−

n − κ2ϕ+
n ( ̂∂λ3

̂∂λ2)φ−
n 	 (2.9.2)

Add the above two equations together, we constitute a density continuity of the Y+ fluxion in forms of the Y+ 
symmetric formulation: 

·∂λf+
s = κf⟨ ̂∂λ

̂∂λ, ∂̌λ∂̌λ⟩+
s = ⟨W+

0 ⟩ − κ1[∂̌λ2 − ̂∂λ2]
+
s

+ κ2⟨∂̌λ3( ̂∂λ2
− ∂̌λ2)⟩+

s
+ g−

a /κ−
g 	 (2.9.3)

Representing a duality of the entangling environments as the dark flux continuity of the potential densities, a pair of 
potentials {ϕ+

n , φ−
n } is not only mapped the Y+ fluxion to their symmetric commutation at second horizon and 

continuity at the third horizon, but also associated with an Y− asymmetric accelerator g−
a . In a parallel fashion, 

another dual state fields {ϕ−
n , φ+

n } in the dynamic equilibrium can be rewritten:  

κ2φ+
n ( ̂∂λ2 ̂∂λ1)ϕ−

n = φ+
n W−

n ϕ−
n + φ+

n κ1(∂̌λ1
− ̂∂λ1)ϕ−

n −κ2(∂̌λ2 − ̂∂λ2)∂̌λ1
ϕ−

n 	 (2.9.4)

κ2ϕ−
n (∂̌λ2

∂̌λ1)φ+
n = ϕ−

n W+
n φ+

n − ϕ−
n κ1(∂̌λ1

− ̂∂λ1)φ+
n + κ2∂̌λ2( ̂∂λ1 − ∂̌λ1)φ+

n

	 +κ2ϕ−
n (∂̌λ2

∂̌λ1)φ+
n − κ2ϕ−

n ( ̂∂λ2 ̂∂λ1)φ+
n 	 (2.9.5)
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Adding the two formulae, we institute another density continuity of the Y− fluxion in forms of the Y− general 
formulation:

·∂λf−
s = ⟨∂̌λ∂̌λ, ̂∂λ ̂∂λ⟩−

s = ⟨W−
0 ⟩ + κ1[∂̌λ1

− ̂∂λ1]−
s

+ κ2⟨∂̌λ1( ̂∂λ2 − ∂̌λ2)⟩−

s
+ g+

a /κ+
g 	 (2.9.6)

where g+
a  is an Y+ asymmetric accelerator. The entangle bracket ·∂λf−

s = ⟨∂̌λ∂̌λ, ̂∂λ ̂∂λ⟩−
s  of the general dynamics 

features the Y− continuity for their scalar potentials.  

Consequently, driving the field dynamics at the second horizons, the system of N particles aggregates into 
fluxion domain associated with  continuity at the second horizon developing the density commutation into the third 
horizon. These processes represent a set of the universal laws as the following, 

1. Incepted in the virtual world, the events not only generate its opponent reactions but also create and 
conduct the real-life objects in the physical world, because the element embeds the bidirectional 
reactions ̂∂λ and ∂̌λ entangling between the Y−Y+ manifolds, symmetrically and asymmetrically.

2. Initiated in the physical world, the events have to leave a life copy of its mirrored images in the virtual 
world without an intrusive effect into the virtual world, because the asymmetric element doesn’t have 
the reaction ̂∂λ to the Y− manifold. In other words, the virtual world is aware of and immune to the 
physical world.

3. The fluxions are developed or operated by the symmetric commutative dynamics [ ]± that give rise to 
the flux continuity ⟨ ⟩± of the next horizon and associate the accelerators g±

a  asymmetrically. 

Because the virtual resources are massless, the accelerator might appear as if it were nothing or at zero resources 
g+

a ↦ 0+, unlike the g−
a  as a physical accelerator. The Y− or Y+ supremacy of the flux continuity operates the 

symmetric commutation and continuity internally as well as the asymmetric acceleration of the system observable 
externally.
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As the twin, a pair of the above Y− and Y+ symmetric scalar or vector fields accompanies and generalizes 
asymmetric dynamics. Integrating commutation of fluxions with second universal field equations, we arrive at Third 
Universal Field Equations:

g−
a /κ−

g = [∂̌λ∂̌λ, ̂∂λ
̂∂λ]+

x
+ ζ+	 	 : ζ+ = ( ̂∂λ2

∂̌λ2 − ̂∂λ2
∂̌λ3⟩

+ 	 (2.10.1)

g+
a /κ+

g = [∂̌λ∂̌λ, ̂∂λ ̂∂λ]−
x

+ ζ−	 	 : ζ− = (∂̌λ2 ̂∂λ1 − ̂∂λ2∂̌λ1⟩
−	 (2.10.2)

[∂̌λ∂̌λ, ̂∂λ
̂∂λ]+

x
≡ ϕ+

n [∂̌λ∂̌λ, ̂∂λ
̂∂λ]φ−

n 	 	 [∂̌λ∂̌λ, ̂∂λ ̂∂λ]−
x

≡ ϕ−
n [∂̌λ∂̌λ, ̂∂λ ̂∂λ]φ+

n 	 (2.10.3)

where the index x refers to either of the scalar or vector potential and the symbol [ ] is a commutator of Lie 
bracket. Named as the General Asymmetric Equations, introduced at 2:00am September 3rd 2017 Washington, DC 
USA, the general formulae are balanced by a pair of commutation of the asymmetric Y−Y+ entanglers ζ∓ that 
constitutes the laws of conservations universal to all types of Y−Y+ interactive motions, curvatures, dynamics, 
forces, accelerations, transformations, and transportations on the world lines of the dual manifolds. 

Apparently, a force is represented as and given by an asymmetric accelerator. Since the physical world is riding 
on the world planes where the virtual world is primary and dominant, the acceleration at a constant rate in universe 
has its special meaning different from the spacetime manifold. Mathematically when g±

a = 0, the above formulae 
can develop further applications without the ϕ±

n  potentials, because they are canceled out from the equations. 
Therefore, connected seamlessly to Riemannian geometry, they are essential to our cosmology of the universe.
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Harnessed with the Philosophy of Nature, Universal Topology, Mathematical Framework and Universal Field 
Equations are discovered scientifically and comprehensively. Therefore, a broad range of applications to both 
classical and contemporary physics prevails throughout the rest of the chapters. 
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Quantum Fields 

In this chapter, the previous contexts are unfolded into further details to testify 
empirically how and why the Infrastructure of Universe can prevail numerous 
of groundbreakings over our contemporary quantum physics and declare the 
Quantum fields as a part of Universal and Unified Field Theory. 

As a part of the Universal Topology, a communication infrastructure formalizes 
the ontological processes in mathematical presentation driven by axiomatic 
creators and evolutions of the event operations that transform and transport 
informational messages and conveyable actions. Empowered with the speed 
of light, the two-dimensional {r ∓ ik} communication of the World Planes is 
naturally contracted or operated for tunneling between the Y− and Y+ domains 
at both local residual and relativistic interaction among virtual dark and 
physical massive energies, which is mathematically describable by local 
invariances and relativistic commutations of entanglements cycling 
reciprocally and looping consistently among the Quadrant-States of potential 
fields of the dual manifolds.  
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In the infrastructure of the universe, it consists of a set of constituents, named as Generators, which are a 
group of the irreducible foundational matrices and constructs a variety of the applications in forms of horizon 
evolution, fields or forces. At the second horizon SU(2), a set of the boost and spiral generators institutes the 
infrastructure of  ̂∂λ ↺ ̂∂λ ⇌ ∂̌λ ↻ ∂̌λ with a set of the metric signatures, local originators, and horizon commutators. 
At the third horizon SU(3) or higher, a set of the Lorentz Generators institutes the infrastructure of spacetime, 
featuring thermal, symmetric, asymmetric and transformational dynamics.  

Remarkably, the superphase modulation conducts laws of evolutions and horizon of conservations, and 
maintains field entanglements of coupling weak and strong forces compliant to quantum electrodynamics of 
classic physics. 

The actions of Y+ supremacy represent one of the important principles of natural governances - Law of 
Conservation of Virtual Creation and Annihilation. The Y− parallel entanglement represents another essential 
principle of  natural behaviors - Law of Conservation of Physical Animation and Reproduction. 
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On the world planes at a constant speed c, this event flow naturally describes and concisely derives a set of 
the Boost matrix tables as the Quadrant-State: 

S+
2 =

∂xν

∂xm
= ( 1 −i

i 1 ) ≡ s0 + is2	 	 : ̂∂λ = ·xmS+
2 ∂ν	 (3.2.1)

S+
1 =

∂xν

∂xm
= (−1 −i

−i 1 ) ≡ s3 − is1	 	 : ̂∂λ = ·xmS+
1 ∂ν	 (3.2.2)

S−
1 =

∂xm

∂xν
= (−1 i

i 1 ) ≡ s3 + is1	 	 : ∂̌λ = ·xνS−
1 ∂m	 (3.2.3)

S−
2 =

∂xm

∂xν
= ( 1 i

−i 1 ) ≡ s0 − is2	 	 : ∂̌λ = ·xνS−
2 ∂m	 (3.2.4)

The S±
1  matrices are a duality of the horizon settings for transformation between the two-dimensional world planes. 

The S±
2  matrices are the local or residual settings for Y− or Y+ transportation within their own manifold, respectively. 

Defined as the Infrastructural Boost Generators, this sκ group consists of the distinct members, shown by the 
following: 

sκ = [(1 0
0 1)

0
, (0 1

1 0)
1
, (0 −1

1 0 )
2
, (−1 0

0 1)
3]	 (3.2.5)

Intuitively simplified to a group of the 2x2 matrices, the infinite (2.6.1) loops of entanglements compose an integrity 
of the boost generators sn that represents law of conservation of life-cycle transform continuity of motion 
dynamics, shown by the following: 
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[sa, sb] = 2ε−
cbasc	 	 ⟨sa, sb⟩ = 0	 	 : a, b, c ∈ {1,2,3} 	 (3.2.6)

where the Levi-Civet connection ε−
cba represents the right-hand chiral.  In accordance with our philosophical 

anticipation, the non-zero commutation reveals the loop-processes of entanglements, reciprocally. The zero 
continuity illustrates the conservations of virtual supremacy virtually that are either extensible from or degradable 
back to the global two-dimensions of the world planes at the horizon without physical mass.

Apparently, the Infrastructural Generators can contract alternative matrices that might extend to the near 
physical topology. Among them, one popular set is shown as the following: 

σκ = [(1 0
0 1)

0
, (0 1

1 0)
1
, (0 −i

i 0 )
2
, (1 0

0 −1)
3]	 (3.2.7)

σ0 = s0	 σ1 = s1	 σ2 = is2	 σ3 = − s3	 σ2
n = I	 (3.2.8)

[σa, σb]− = 2iε−
cbaσc	 [σa, σb]+ = 0	  	 : a, b, c ∈ (1,2,3) 	 (3.2.9)

known as Pauli spin matrices, introduced in 1925. In this definition, the residual spinors S±
2  are extended into the 

physical states toward the interpretations for the decoherence into a manifold of the four-dimensional spacetime-
coordinates of physical reality. 
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Simultaneously on the world planes at a constant speed, the loop event naturally describes and concisely 
elaborates another set of the Spiral matrix tables. The world planes are supernatural or intrinsic at the two-
dimensional coordinates presentable as a vector calculus in polar coordinates. Because of the superphase 
modulation, in Cartesian coordinates all Christoffel symbols vanish, which implies the superphase modulation 
becomes hidden. Therefore, we consider the polar manifold {r̃, ± iϑ̃} ∈ ℛ2 that a physical world has its 
superposition r̃ superposed with the virtual world through the superphase ϑ coordinate: 

ds2 = (dr̃ + ir̃dϑ̃)(dr̃ − ir̃dϑ̃) = dr̃2 + r̃2dϑ̃2	 : xm ∈ x̌{r̃, + iϑ̃}, xν ∈ ̂x{r̃, − iϑ̃}	 (3.3.1)
The relationship of the metric tensor and inverse metric components is given straightforwardly by the following

ǧνμ = ̂gνμ = (1 0
0 r̃2), 	 ǧνμ = ̂gνμ = (1 0

0 r̃−2)	 	 (3.3.2)

where ǧνμ ∈ Y−, and ̂gνμ ∈ Y+. Normally, the coordinate basis vectors br̃ and bϑ̃ are not orthonormal. Since the only 
nonzero derivative of a covariant metric component is ǧ

ϑ̃ϑ̃,r̃
= 2r̃, the toques in Christoffel symbols for polar 

coordinates are simplified to and become as a set of Quadrant-State matrices, 

R+
2 = xμΓ+

νμa = xμ ( 0 r̃
r̃ −r̃ ) ≡ ϵ0r̃ + iϵ2ϑ̃	  : ̂∂λ = ·xmR+

2 ∂ν	 (3.3.3)

R+
1 = xμΓ+ν

μa = xμ ( 0 1/r̃
1/r̃ −r̃) ≡ ϵ3r̃ − iϵ1ϑ̃	  : ̂∂λ = ·xmR+

1 ∂ν	 (3.3.4)

R−
1 = xsΓ

−m
sα = xs ( 0 1/r̃

1/r̃ −r̃) ≡ ϵ3r̃ + iϵ1ϑ̃	  : ∂̌λ = ·xνR−
1 ∂m	 (3.3.5)
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R−
2 = xmΓ−

nma = xm ( 0 r̃
r̃ −r̃ ) ≡ ϵ0r̃ − iϵ2ϑ̃	   : ∂̌λ = ·xνR−

2 ∂m	 (3.3.6)

The R±
1  matrices are a duality of the interactive settings for transportation between the two-dimensional world 

planes. The R±
2  matrices are the residual settings for Y− and Y+ transportation or within their own manifold, 

respectively. Defined as a set of the Infrastructural Torque Generators, this ϵκ group consists of the distinct 
members, featured as the following:

ϵκ = r̃ [(0 1
1 0)

0
, (0 0

0 −1)
1
, (0 0

0 1)
2
,

1
r̃2 (0 1

1 0)
3]	 (3.3.7)

As a group of the 2x2 matrices, the infinite (3.3.3-6) loops of entanglements institute an integrity of the spiral 
generators ϵn sourced by the transport generators ϵ0, shown by the following: 

[ε2, ε1] = 0 = [ε1, ε0]	 	 : Independent Freedom	 (3.3.8)

[ε2, ε3] =
1
r̃

s2 = [ε3, ε1] 	 	 : Force Exposions	 (3.3.9)

[ε2, ε0] = r̃2s2 = [ε0, ε1]	 	 : Commutation Invariance	 (3.3.10)

In accordance with our philosophical anticipation, the above commutations between manifolds reveals that 

1. Double loop entanglements are invariant and yield local independency, respectively. 
2. Conservations of transportations are operated at the superposed world planes. 
3. Spiral commutations generate the s2 spinor to maintain its torsion conservation.
4. Commutative generators exert its physical contortion at inverse r-dependent. 

Besides, the continuity of life-cycle transportations has the characteristics of
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⟨ε3, ε0⟩ =
2
r̃

s0	 	 	 ⟨ε2, ε1⟩ = 2r̃ε1 	 (3.3.11)

⟨ε2, ε3⟩ = 2ε3 = − ⟨ε3, ε1⟩	 ⟨ε2, ε0⟩ = 2r̃ε0 = − ⟨ε0, ε1⟩	 (3.3.12)

It demonstrates the commutative principles among the torque generators: 

a. The entire torque is sourced from the inception of the transformation s0 and the physical contorsion ε3; 
and 

b. Each of the physical or virtual torsion is driven by the real force ε3 or superposing torsion ε0, 
respectively. 

Similar to the boost generators, the double streaming torques orchestrate a set of the four-status.  
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At the constant speed, the divergence of the torsion tensors are illustrated by the following: 

∇ ⋅ R−
2 =

1
r̃

∂
∂r̃ (ϵ0r̃) −

1
r̃

∂
∂ϑ̃ (iϵ2ϑ̃) = (2ϵ0 − iϵ2)

1
r̃
		 (3.4.1)

∇ ⋅ R−
1 =

1
r̃

∂
∂r̃ (ϵ3r̃) +

1
r̃

∂
∂ϑ̃ (iϵ1ϑ̃) = iϵ1

1
r̃

 	 	 (3.4.2)

Because of the Y−Y+ reciprocity, each superphase ϑ̃ is paired at its mirroring spiral opponent. Remarkably, on the 
world planes at r̃ = 0, the total of each Y−Y+ torsion derivatives is entangling without singularity and yields 
invariant, introduced at 8:17 July 17 of 2018. 

Y− : ∇ ⋅ (R−
1 + R−

2 ) = 2 (0 1
1 −i)	 	 	 (3.4.3)

Y+ : ∇ ⋅ (R+
1 + R+

2 ) = 2 (0 1
1 +i)	 	 	 (3.4.4)

As the Conservation of Superposed Torsion under the superposed global manifolds, it implies that the 
transportations of the spiral torques between the virtual and physical worlds are 

a.  Modulated by the superphase 2ϑ̃-chirality, bi-directionally, 
b.  Operated at independence of spatial r̃-coordinate, respectively,
c.  Streaming with its residual and opponent, commutatively, and 
d.  Entangling a duality of the reciprocal spirals, simultaneously. 
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This virtual-supremacy of nature features the world planes a principle of Superphase Ontology, which, for 
examples, operates a macroscopic galaxy or blackhole system, or generates a microscopic spinor of particle 
system. 
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Aligning to the topological comprehension, we extend the gamma-matrix γν, introduced by W. K. Clifford in the 
1870s, and chi-matrix χν for physical coordinates. 

ζν = γν + χν	 ζν = γν + χν	 	 	 (3.5.1)

γν = [ (σ0 0
0 −σ0)0

, ( 0 σ1

−σ1 0 )
1
, ( 0 σ2

−σ2 0 )
2
, ( 0 σ3

−σ3 0 )
3 ]	 (3.5.2)

χν = [r (ϵ0 0
0 −ϵ0)0

, ϑ ( 0 ϵ1

−ϵ1 0 )
1
, iϑ ( 0 ϵ2

−ϵ2 0 )
2
, r ( 0 −ϵ3

ϵ3 0 )
3]	 (3.5.3)

The superphase dϑ of polar coordinates extends into the circumference-freedom dϑ ↦ dθ ± i sin θ dϕ of sphere 
coordinates. 

dϑ2 = (dθ + i sin θ dϕ)(dθ − i sin θ dϕ) ↦ dθ2 + sin2 θ dϕ2	 (3.5.4)
Similar to Pauli matrices, the gamma γν and chi χν matrices are further degenerated into a spacetime manifold of 
the physical reality. To collapse the Y− or Y+ local states together, we have a duality of the states expressed by or 
degenerated to the formulae of event operations: 

∂̌ = ∂̌λ + ̂∂λ = ·xνζνDν = ·xν ζν(∂ν + i
e
ℏ

Aν + κ̃−
2 ∂νAμ + ⋯)	 (3.5.5)

̂∂ = ̂∂λ + ∂̌λ = ·xμζμDμ = ·xμζμ(∂μ − i
e
ℏ

Aμ − κ̃+
2 ∂μAν − ⋯)	 (3.5.6)

Accordingly, all terms have a pair of the irreducible and complex quantities that preserves the full invariant and 
streams a duality of the Y− and Y+ loop ̂∂λ ↪ ̂∂λ ⇌ ∂̌λ ↩ ∂̌λ entanglements.
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At the first horizon, the individual behaviors of objects or particles are characterized by their timestate functions 
of ϕ+

n  or ϕ−
n  in the Wa equations. Due to the nature superphase modulation of virtual and physical coexistences, 

particle fields appear as quantization in mathematics. 

Under a steady environment of the energy fluxions W±
n , the equations (2.8.10) can be reformulated into the 

compact forms for the Y+ supremacy of the entanglements: the Y+ Quantum Field Equations  

−ℏ2

2E+
n

̂∂λ
̂∂λϕ+

n −
ℏ
2 ( ̂∂λ − ∂̌λ) ϕ+

n +
ℏ2

2E+
n

∂̌λ ( ̂∂λ − ∂̌λ) ϕ+
n =

W+
n

c2
ϕ+

n 	 (3.6.1)

ℏ2

2E−
n

∂̌λ∂̌λφ−
n −

ℏ
2 (∂̌λ − ̂∂λ) φ−

n +
ℏ2

2E−
n

(∂̌λ − ̂∂λ) ∂̌λφ−
n =

W+
n

c2
φ−

n 	 (3.6.2)

κ1 = ℏc2 /2	 κ2 = ± (ℏc)2 /(2E∓
n )	 W±

n = c2E±
n 	 E∓

n = ± imc2 (ℏω ⇌ mc2)	 (3.6.3)

where E±
n  is an energy state of a virtual object or a physical particle. given by equation (1.4.1). This pair of the fields 

emerges that the bi-directional transformation has two rotations one with left-handed ϕ+
n ↦ ϕL

n  acting from the Y+ 
source to the Y− manifold, and the other right-handed φ−

n ↦ ϕR
n  reacting from the Y− back to the Y+ manifold. Both 

fields are alternating into one another under a parity operation with relativistic preservation. 

The entanglement of Y+-supremacy represents one of the important principles of natural governances - Law of 
Horizon Conservation of Virtual Creation and Annihilation: 

1. The operational action ̂∂λ of virtual supremacy results in the physical effects as the parallel and 
reciprocal reactions or emanations ∂̌λ in the physical world; 
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2. The virtual world transports the effects ̂∂λ
̂∂λ emerging into or appearing as the creations of the physical 

world, even though the bi-directional transformations seem balanced between the commutative 
operations of ̂∂λ and ∂̌λ; and

3. As a part of the reciprocal processes, the physical world transports the reactive effects ∂̌λ∂̌λ concealing 
back or disappearing as annihilation processes of virtual world. 

As a set of the universal laws, the events incepted in the virtual world not only generate its opponent reactions but 
also create the real-life objects in the physical world. The obvious examples are the formations of the elementary 
particles that a) the antiparticles in a virtual world generate the physical particles through their opponent duality of 
the event operations; b) by carrying and transitioning the informational massages, particles and antiparticles grow 
into real-life objects vividly in a physical world and maintain their living entanglement; c) recycling objects of a 
physical world as one of continuity processes for virtual-life streaming.

As a reciprocal process, another pair of the equations (2.8.20) simultaneously formulates the following 
components for the Y− supremacy of entanglements: the Y− Quantum Field Equations 

ℏ2

2E−
n

∂̌λ∂̌λϕ−
n −

ℏ
2 (1 +

ℏ
E−

n

̂∂λ)(∂̌λ − ̂∂λ) ϕ−
n =

W−
n

c2
ϕ−

n 	 (3.6.4)

−ℏ2

2E+
n

̂∂λ ̂∂λφ+
n −

ℏ
2 (1 −

ℏ
E+

n
∂̌λ)( ̂∂λ − ∂̌λ) φ+

n =
W−

n

c2
φ+

n 	 (3.6.5)

The Y− parallel entanglement represents another essential principle of Y− natural behaviors - Law of Horizon 
Conservation of Physical Animation and Reproduction: 

1. The operational action ∂̌λ of physical supremacy results in their conjugate or imaginary effects of 
animations because of the parallel reaction ̂∂λ in the virtual world; 
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2. Neither the actions nor reactions impose their final consequences ∂̌λ∂̌λ on their opponents because of 
the parallel mirroring residuals for the horizon phenomena of reproductions ̂∂λ ̂∂λ during the symmetric 
fluxions;

3. There are one-way commutations of ∂̌λ∂̌λ in transporting the events of the physical world into the 
virtual world asymmetrically. As a part of the reciprocal processes, the virtual world replicates ̂∂λ the 
physical events during the mirroring ̂∂λ∂̌λ processes in the virtual world. 

As another set of laws, the events initiated in the physical world must leave a life copy of its mirrored images in the 
virtual world without the intrusive effects in the virtual world. In other words, the virtual world is aware of and 
immune to the physical world. In this perspective, continuity for a virtual-life streaming might become possible as a 
part of recycling or reciprocating a real-life in the physical world. 
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At the loop entanglements ϕ+( ̂x) ⇌ φ−(x̌) at the second horizon, the processes operate the particle fields in 
forms of transformations S±

i , torque representations Rμ
ν and Rμ

ν, and Gauge potentials Aν ↦ eAν /ℏ for electrons and 
Aν ↦ eAν /ℏ for positrons. Consequently, we have the total effective fields in each of the respective manifolds: 

∂̌λϕ− + ̂∂λφ+ = ·xνζ̃ν[(∂ν

∂ν)
′�
± i

e
ℏ (Aν

Aν)
′�

]ψ−	 : ψ− = (ϕ−

φ+)	 (3.7.1)

	 ∂̌λ = ·xν(S−
2 + R−

2 )(∂m + i
e
ℏ

Aν), 	 ̂∂λ = ·xν(S+
1 + R+

1 )(∂μ − i
e
ℏ

Aμ)

̂∂λϕ+ + ∂̌λφ− = ·xνζ̃ν[(∂ν

∂ν)
′ �
∓ i

e
ℏ (Aν

Aν)
′ �

]ψ+	  : ψ+ = (ϕ+

φ−)	 (3.7.2)

	 ̂∂λ = ·xν(S+
2 + R+

2 )(∂m − i
e
ℏ

Aν), 	 ∂̌λ = ·xν(S−
1 + R−

1 )(∂μ + i
e
ℏ

Aμ)
ζ̃ν = γ̃ν + χ̃ν	 ζ̃ν = γ̃ν + χ̃ν	 	 	 (3.7.3)

The potential ψ− or ψ+ implies each of the loop entanglements is under its Y− or Y+ manifold, respectively. The first 
equation represents the horizon potentials at the local ∂̌λφ− of the Y− manifold and the transformation ̂∂λϕ+ from its 
Y+ opponent. Likewise, the second equation corresponds to the horizon potentials at the local ̂∂λϕ+ of the Y+ 
manifold and the transformation ∂̌λφ− from its Y− opponent. To collapse the above equations together, we have a 
duality of the states expressed by or degenerated to the classical formulae:

∂̌ψ− ≡ ∂̌λϕ− + ̂∂λφ+ = ·xνζ̃νDνψ−	 	 : Dν = ∂m + i
e
ℏ

Am	 (3.7.4)

̂∂ψ+ ≡ ̂∂λϕ+ + ∂̌λφ− = ·xνζ̃νDνψ+	 	 : Dν = ∂ν − i
e
ℏ

Aν	 (3.7.5)
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To our expectation, the Aν and Aν fields are a pair of the graviton-photon potentials. Intuitively, both photons and 
gravitons are the outcomes or products of a duality of the double entanglements. 

Chapter 3. Quantum Fields  Section 7- Superphase Fields 

67



Intrinsically heterogeneous, one of the characteristics of spin is that the events in the Y+ or Y−manifold 
transform into their opponent manifold in forms of bispinors of special relativity, reciprocally. Considering the first 
order ·∂ only and applying the transformational characteristics (3.5.5-6), we add (3.6.1-5) or put together (3.7.4-5) to 
formulate the simple compartment: 

ℏ
2 ( ·xνζμDν − ·xμζμDμ) ψ±

n ∓ E±
n ψ±

n = 0	 	 (3.8.1)

ψ+
n = (ϕ+

n
φ−

n ),	 ψ−
n = κ (φ−

n

ϕ+
n ), 	 ψ−

n = (ϕ−
n

φ+
n ),	  ψ+

n = κ (φ+
n

ϕ−
n )	 (3.8.2)

where ψ±
n  is the adjoint potential and κ is a constant subject to renormalization. Ignoring the torsion fields χμ and χμ, 

we have the above compact equations reformulated into the formulae: 

ℒ̃+
D = ψ−

n γμ(iℏc∂μ + eAμ)ψ+
n + mc2ψ−

n ψ+
n → 0	 	 (3.8.3)

ℒ̃−
D = ψ+

n γν(iℏc∂ν − eAν)ψ−
n − mc2ψ+

n ψ−
n → 0	 	 (3.8.4)

where ℒ̃±
D is defined as the classic Lagrangians. As a pair of entanglements, they philosophically extend to and are 

known as Dirac equation, introduced in 1925. For elementary (unit charge, massless) fermions satisfying the Dirac 
equation, it suffices to note their field entanglements: 

(γμDμ)(γνDν) = DμDν +
i
4

[γμ, γν]F−n
μν 	 	 (3.8.5)

Historically, the Dirac equation was a major achievement and gave physicists great faith in its overall correctness.
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For observations under an environment of W−
n = − ic2V− at the constant transport speed c, the homogeneous 

fields are in a trace of the diagonalized tensors. From the first to the second horizon, it is dominated by the virtual 
time entanglement with the equation of   

∂̌λ − ̂∂λ = ·xνS−
2 ∂m − ·xmS+

2 ∂ν = 2ic ( ∂κ

−∂κ)	 	 (3.9.1)

Referencing the (2.2.4-5) equations, we decode the quantum fields of (3.6.4-5) into the following formulae: 

−iℏ
∂
∂t

ϕ−
n −

iℏ2

2E−
n

∂2ϕ−
n

∂t2
= − i

(ℏc)2

2E−
n

∇2ϕ−
n + V−ϕ−

n ≡ Ĥϕ−
n 	 (3.9.2)

−iℏ
∂
∂t

φ+
m +

iℏ2

2E+
m

∂2φ+
m

∂t2
= − i

(ℏc)2

2E+
m

∇2φ+
m + V−φ+

m ≡ Ĥφ+
m	 (3.9.3)

where Ĥ is known as the classical Hamiltonian operator, introduced in 1834. For the first order of time evolution, it 
emerges as the Schrödinger equation, introduced in 1926.

−iℏ
∂
∂t

ψ = Ĥψ	 	 Ĥ ≡ − i
(ℏc)2

2E−
n

∇2 + V−	 	 (3.9.4)

Remarkably, it reveals that the entanglement lies between the first and second horizon of the event operations. 
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In the gauge fields, a particle of mass m and charge e can be extended by the vector potential A and scalar 
electric potential ϕ in the form of Aν = {ϕ, A} such that the (3.8.4) equation is conceivable by (3.5.5-6) as the 
following gauge invariant: 

−iℏζ0Dκφ+ = −
ℏ2

2m
(ζrDr)(ζrDr)φ+ + ̂Vφ+	 : Dν = Dκ + Dr	 (3.10.1)

Dκ = ∂t − i
e
ℏ

ϕ,	Dr = ∂r − i
e
ℏ

A	 	 : Aν = {ϕ, A}	 (3.10.2)

Since γr = (σx, σy, σz) ≡ σ, the Schrödinger Equation (3.9.4) becomes the general form of Pauli Equation, formulated 
by Wolfgang Pauli in 1927: 

iℏ
∂
∂t

|φ+⟩ = { 1
2m [σ ⋅ (p − eA)]2 + eϕ + ̂V} |ψ⟩ ≡ Ȟ |φ+⟩	 (3.10.3)

p = − iℏ∂r,	 σ = (σx, σy, σz) 	 : χν ↦ 0, ∂t = − ∂t	 (3.10.4)

where p is the kinetic momentum. The Pauli matrices can be removed from the kinetic energy term, using the Pauli 
vector identity:

(σ ⋅ a)(σ ⋅ b) = a ⋅ b + iσ ⋅ (a × b)	  : γr = (σx, σy, σz) ≡ σ	 (3.10.5)

to obtain the standard form of Pauli Equation, introduced in 1927. 

iℏ
∂
∂t

|ψ⟩ = { 1
2m (p − eA)2 −

eℏ
2m

σ ⋅ B + Ṽ} |ψ⟩ ≡ Ȟ |ψ⟩	 (3.10.6)
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where B = ∇ × A is the magnetic field and Ṽ = ̂V + eϕ is the total potential including the horizon potential eϕ. The 
Stern–Gerlach term, eℏσ ⋅ B/(2m), acquires the spin orientation of atoms with the valence electrons flowing through 
an inhomogeneous magnetic field. As a result, the above equation is implicitly observable under the Y+ 
characteristics. The experiment was first conducted by the German physicists Otto Stern and Walter Gerlach, in 
1922. Analogously, the term is responsible for the splitting of quantum spectral lines in a magnetic field anomalous 
to Zeeman effect, named after Dutch physicist Pieter Zeeman in 1898. 
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Superphase Fields of Second Horizon - As the superphase function from the second to third horizon, the vector 
field Aν bonds and projects its potentials superseding with its conjugator, arisen by or acting on its opponent Aν 
through a duality of reciprocal interactions dominated by boost γ̃ and twist χ̃ fields, evolution into the second 
(ζ̃ ↦ ζ) horizon. Under the Y− or Y+ primary, the event operates the third terms of (3.5.5-6) in a pair of the relativistic 
entangling fields: 

F−n
νμ = (ζν∂νAμ − ζμ∂μAν)n

= − F+n
μν 	  	 : F̃±n

νμ (ζ̃ ) ↦ F±n
μν (ζ )	 (3.11.1)

The tensor F±n
νμ  is the transform and torque fields at second horizon. The transform and transport tensors naturally 

consist of the antisymmetric field components and construct a pair of the superphase potentials in world planes, 
giving rise to the third horizon fields, emerging the four-dimensional spacetime, and producing the 
electromagnetism and gravitation fields. 

Giving rise to the third horizon, the generators contract with the ζ infrastructure (3.5.1) and evolve into the four-
dimensional matrices SU(2)s1

× SO(3)s2
, shown by the following: 

J1 =

0 0 0 0
0 0 0 0
0 0 0 −1
0 0 1 0

,  J2 =

0 0 0 0
0 0 0 1
0 0 0 0
0 −1 0 0

,  J3 =

0 0 0 0
0 0 −1 0
0 1 0 0
0 0 0 0

	 (3.11.2)

K1 =

0 1 0 0
1 0 0 0
0 0 0 0
0 0 0 0

,  K2 =

0 0 1 0
0 0 0 0
1 0 0 0
0 0 0 0

,  K3 =

0 0 0 1
0 0 0 0
0 0 0 0
1 0 0 0

	 (3.11.3)
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L−
ν = Kν + iJν	 L+

ν = Kν − iJν	 	 	 (3.11.4)

[J1, J2]− = J3	 [K1, K2]− = − J3	 [J1, K2]− = K3		 (3.11.5)

known as Generator of the Lorentz group, discovered since 1892 or similar to Gell-Mann matrices. Conceivably, 
the Kν or Jν matrices are residual { ̂∂λ, ∂̌λ} or rotational { ̂∂λ, ∂̌λ} components, respectively. During the transitions 
between the horizons, the redundant degrees of freedom is developed and extended from superphase ϑ of world-
planes into the extra physical coordinates (such as θ and ϕ in). 

For the field structure at the third or higher horizons, a duality of reciprocal interactions dominated by boost γ 
and twist χ fields is developed into the third (ζ ↦ L) horizon. 

T−n
νμ (L) = (L−

νμ∂νAμ − L+
μν∂μAν)n

	 	  : F±n
νμ (γ) ↦ T±n

μν (L)	 (3.11.6)

Υ−n
νμ (L) = (L−

νμ∂νVμ − L+
μν∂μV ν)n

	 	  : F±n
νμ ( χ) ↦ Υ±n

μν (L)	 (3.11.7)

where T±n
μν (L±

ν ) is electromagnetic fields and Υ±n
μν (L±

ν ) is gravity fields. Under the Y− or Y+ primary, the event 
operates the third terms of (3.5.5-6) in a pair of the relativistic entangling fields.
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As a duality of evolution, consider N harmonic oscillators of quantum objects. The energy spectra operates 
between the virtual wave and physical mass oscillating from one physical dimension on world planes into three 
dimensional Hamiltonian of Schrödinger Equation in spacetime dimensions, shown by the following decoherence: 

H̃ =
N

∑
n=1

̂p2
n

2m
+

1
2

mω2
nr2

n 	 	 : ̂pn = − iℏ
∂

∂rn
	 (3.12.1)

Developed by Paul Dirac, the "ladder operator" method introduces a duality of the reciprocal operators: 

H̃ =
N

∑
n=1

ℏωn (ã±
n ã∓

n ∓
1
2 )	   : ã∓

n =
mωn

2ℏ (rn ± i
mωn

̂pn)	 (3.12.2)

Under the Y− supremacy, ã+
n  is the creation operation for the wave-to-mass of physical animation, while ã−

n  is the 
reproduction operation for mass-to-wave of virtual annihilation. Intriguingly, the solution to the above equation can 
be either one-dimension SU(2) for ontological evolution or three-dimension for spacetime at the SU(3) horizon. 

φ+
n (rn) =

1

2n n! ( mωn

πℏ )
1/4

e− mωnr2n
2ℏ Hn( mωn

ℏ
rn)	 (3.12.3)

ϕ−
nlm(rn, θ, ϕ) = Nnlrle− mωn

2ℏ r2
n L (l+1/2)

n ( mωn

ℏ
r2

n)Ylm(θ, ϕ)	 (3.12.4)

Nnl = [(2ν3
n

π )
1/2 2n+2l+3 n! νl

n

(2n + 2l + 1)! ]
1/2
	 	 : νn ≡

mωn

2ℏ
	 (3.12.5)

The Hn(x) is the Hermite polynomials, detail by Pafnuty Chebyshev in 1859. The Nnl is a normalization function for 
the enclaved mass at the third horizon. Named after Edmond Laguerre (1834-1886), the Lv

k (x) are generalized 
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Laguerre polynomials for the energy embody dynamically. Introduced by Pierre Simon de Laplace in 1782, the 
Ylm(θ, ϕ) is a spherical harmonic function for the freedom of the extra rotations or the basis functions for SO(3). 
Apparently, the classic normalizations are at the second horizon for φ+

n  and the third horizon for ϕ−
nlm. 

Based on the above artifact at the n=0 ground level H0 = L0 = Y00 = 1, the energy potentials embody the full 
mass enclave ϕ−

n φ+
n ∝ m that splits between the potential φ+

n ∝ m1/4 in the second horizon and ϕ−
n ∝ m3/4 in the third 

horizon. The density emerges from the second to third horizon for the full-mass acquisition:  

ρ− ≈ ϕ−
0 φ+

0 = 2
mω
πℏ

exp[ −
mω
2ℏ

(r2
s + r2

w)]	 	 (3.12.6)

ϕ−
0 = 2 ( mω

πℏ )
3/4

e− mω
2ℏ r2

s , 	 φ+
0 = ( mω

πℏ )
1/4

e− mωr2w
2ℏ  	 (3.12.7)

where the radius rs or rw is the interactive range of the strong or weak forces, respectively. Therefore, the energy 
embodies its mass enclave in a process from its ¼ to ¾ core during its evolution of the second to third horizon, 
progressively. Vice versa for the annihilation.

Remarkably, the operations represent not only a duality of the creation and annihilation, but also the seamless 
transitions between the virtual world planes and the real spacetime manifold. For example, the Sun is the star at 
the center of the solar system between the virtual galaxy center of the second horizon and the physical planets of 
the third or higher horizons. The Sun rotates in the quantum layers with the innermost 1/4 (or higher to include the 
excited levels at n>0) of the core radius at the second and lower horizons. Between this core radius and 3/4 of the 
radius, it forms a "radiative zone" for energy embodied at the full mass enclave by means of photon radiation. The 
rest of the physical zone is known as the “convective zone” for massive outward heat transfer.
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Descendent from the world planes with the convention coordinates {r, θ, φ}, a physical coordinate system is 
further extended its metric elements of ds2 = dr2 + r2(d2θ + sin2dφ2) in a physical ℛ3 space. The redundant 
degrees has its freedom of {θ, φ} coordinates with the metric and its inverse elements of: 

ǧνμ =
1 0 0
0 r2 0
0 0 r2sin2θ

, 	 ǧνμ =
1 0 0
0 r−2 0
0 0 r−2sin−2θ

	 (3.13.1)

The Christoffel symbols of the sphere coordinates become the matrices: 

Γ−r
νμ =

0 0 0
0 −r 0
0 0 −rsin2θ

, Γ−θ
νμ =

0 1/r 0
1/r 0 0
0 0 −sinθcosθ

,   Γ−φ
νμ =

0 0 1/r
0 0 cotθ

1/r cotθ 0
	 (3.13.2)

Γ−

rνμ = Γ−r
νμ	 Γ−

θνμ = r2Γ−θ
νμ, 	 Γ−

φνμ = r2sin2θΓ
−φ
νμ	 (3.13.3)

Apparently, the divergence of the spiral torque fields has the r-dependency, expressed by the divergence in 
spherical coordinates: 

∇ ⋅ R−
1 =

1
r2

∂
∂r

(r2Γ−r
νμ) +

1
rsinθ [ ∂

∂θ
(sinθΓ−θ

νμ) +
∂

∂φ
(Γ

−φ
νμ)]	 (3.13.4)

When the r-coordinate aligns to the superposition r̃, the three-dimensions of a physical space has its redundant 
degrees of freedom {θ, φ} such that the torque transportation becomes r-dependent inversely proportional to the 
square of distance or appears as the gravitational singularity. Therefore, one spatial dimension on the world planes 
evolves its physical world into the extra two-coordinates with a rotational Central-Singularity. This nature of 
physical-supremacy characterizes forces between objects and limits their interactive distances. As an associative 
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affinity, this principle of the central-singularity, for examples, operates the gravitational attractions between the 
mass bodies, or gives weight to physical objects in residence. 

Inauguration of Gravity - At the second horizon, conservation of light is sustained by its potential fields F±n
νμ (γ) 

and transported by its companion partner: torque F±n
νμ ( χ) fields. At the third horizon, given rise to, ζν ↦ L±

ν , the 
freedom of the extra rotations, the world planes are further evolved into Spacetime manifolds, where the torque 
F±n

νμ ( χ) fields are transited to gravitational Υ±n
μν (L±

ν ) forces with a central-singularity. Therefore, at the inauguration of 
mass enclave at the third horizon, appearing as if there were from nothing at the second horizon, the fluxion of the 
superphase entanglement exerts gravity fields in a spacetime manifold. 
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At an event λ = t, the observable light speed in a free space or vacuum has the relativistic effects of 
transformations. A summation of the right-side of the four (7.2) equations represents the motion fluxions: 

f+
c = ψ−

c ( ̂∂ν

∂̌ν)
′�
ψ+

c = ψ−
c

·xνγ̃ν (∂ν

∂ν)
′�
ψ+

c ↦ C+
νμψ−

c ∇ψ+
c 	 (3.14.1)

f−
c = ψ+

c (
∂̌ν

̂∂ν)
′�

ψ−
c = ψ+

c
·xνγ̃ν (∂μ

∂μ)
′�
ψ−

c ↦ C−
νμψ+

c ∇ψ−
c  	 (3.14.2)

where the equations are mapped to the three-dimensions of a physical space at the second horizon (γ̃ ↦ γ). For 
the potential fields ψ±

c = ψ±
c (r)exp(iϑ±) at massless in the second horizon, we derive the C-matrices for the speed of 

light:

C+
νμ = ·xνγνe−iϑ,	 C−

νμ = ·xνγνeiϑ	 	 : ϑ = ϑ− − ϑ+	 (3.14.3)

where the quanta ϑ is the superphase, and ν ∈ (1,2,3). Remarkably, the speed of light is characterized by a pair of 
the above Y−Y+ matrices, revealing the intrinsic entanglements of light that constitutes of transforming γ-fields and 
superphase modulations. Philosophically, no light can propagate without the internal dynamics, which is described 
by the off-diagonal elements of the C-matrices. Applying to an external object, the quantities can be further 
characterized by the diagonal elements of the C-matrices at the r-direction of world lines, shown by the following: 

C±
rr = ce∓iϑ	 	 	 	 : Speed of Light = |C±

rr | = c	 (3.14.4)

As expected, the speed of light is generally a non-constant matrix, representing its traveling dynamics sustained 
and modulated by the Y−Y+ superphase entanglements. Because the constituent elements of the γ-matrices are 
constants, the amplitude of the C-matrices at a constant c is compliant to and widely known as a universal 
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physical constant. The speed C-matrix applies to all massless particles and changes of the associated fields 
travelling in vacuum or free-space, regardless of the motion of the source or the inertial or rotational reference 
frame of the observer. 
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Similar to the motion fluxions of light, one has the fluxions of gravitational fields in a free space or vacuum:  

f+
g = ψ−

g ( ̂∂ν

∂̌ν)
′�
ψ+

g = ψ−
g

·xνχ̃ν (∂ν

∂ν)
′�
ψ+

g ↦ G+
νμψ−

g ∇ψ+
g 	 (3.15.1)

f−
g = ψ+

g (
∂̌ν

̂∂ν)
′�

ψ−
g = ψ+

c
·xν χ̃ν (∂μ

∂μ)
′ �
ψ−

g ↦ G−
νμψ+

g ∇ψ−
g 	 (3.15.2)

Unlike the light transformation seamlessly at massless, the uniqueness of gravitation is at its massless 
transportation of the χ-matrices from the second horizon potential ψ+

g = ψg(r)exp(iϑ) of world planes into the third 
horizon potential ψ−

g = ψnlm(rn, θ, ϕ) of the L-matrices of spacetime manifolds for its massive gravitational attraction. 
At inception of the mass enclave in the second horizon, the G-matrices are free of its central-singularity r → 0, and 
result in  

G+
νμ = lim

r→0
(xν ·xνχνe−iϑ) = xν ·xνϵ3e−iϑ = cgs1e−iϑ	 	 (3.15.3)

G−
νμ = lim

r→0
(xν

·xν χνeiϑ) = xν
·xνϵ3eiϑ = cgs1eiϑ	 	 (3.15.4)

Speed of Gravitation = |G±
μν | = cg		 : μ ≠ ν	 (3.15.5)

Remarkably, the gravitational speed cg is a constant similar to the speed of light, but propagating orthogonally in 
the off-diagonal elements. 

Interrupting with mass objects at the third horizon, the gravitation becomes gravity that exerts a force inversely 
proportional to a square of the distance. Apparently, gravity has the same characteristics of the quantum 
entanglement. 
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Thermodynamics 

In this chapter, the previous contexts are unfolded into further details to testify 
empirically how and why Fluxion Fields can prevail a series of 
groundbreakings over our classic Thermodynamics to declare Photon and 
Graviton Fields as a part of Universal and Unified Field Theory. 

During the formation of the horizons, movements of macro objects undergo 
interactions with and are propagated by the Y+ commutative fields, while 
events of motion objects are characterized by the Y− continuity dynamics. 
Under the formations of the ground horizons, the Y−Y+ dynamics of the 
symmetric system aggregates timestate objects to develop thermodynamics 
related to bulk energies, statistical works, and interactive forces at the third 
horizon towards the next horizon of macroscopic variables for processes and 
operations characterized as a massive system, associated with the rising 
temperature. 
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Consider a system with entropy S(E, V, Nn) that undergoes a small change in energy, volume, and number N±
n , 

one has the change in entropy 

dS =
∂S
∂E

dE +
∂S
∂E

∂E
∂V

dV +
∂S
∂E ∑

n
( ∂E

∂N±
n

dN±
n ) =

1
T (dE + PdV − ∑

n

μndN±
n )	 (4.1.1)	  

1
T

=
∂S
∂E

	  P = ( ∂E
∂V )

T
	 	 	 (4.1.2)

known as fundamental laws of thermodynamics of common conjugate variable pairs. The principles of 
thermodynamics were established and developed by Rudolf Clausius, William Thomson, and Josiah Willard Gibbs, 
introduced during the period from 1850 to 1879.

Furthermore, convert all parameters to their respective densities as internal energy density ρE = E /V, thermal 
entropy density ρs = S/V, mole number density ρni

= Ni /V, and state density of ρψ ∼ 1/V, the above equation has the 
entropy relationship among their densities as the following:

Sρ = − ks ∫ ρψ dV = − ks ∫
dρE − Tdρs − ∑i μidρni

Tρs + ∑i μiρni
− (P + ρE)

dV	 (4.1.3)

Satisfying entropy equilibrium at extrema results in the general density equations of the thermodynamic fields: 

Y− : dρ−
E = Tdρ−

s + ∑i
μidρ−

ni
	 	 	 (4.1.4)

Y+ : P + ρ+
E = Tρ+

s + ∑i
μiρ+

ni
	 	 	 (4.1.5)
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The first equation indicates that entropy increases towards Y− maximum in physical disorder, so that the dynamics 
of the internal energy are the interactive fields of thermal and chemical reactions as they influence substance 
molarity. The second equation indicates that entropy decreases towards Y+ minimum in physical order, so that 
both external forces and internal energy hold balanced macroscopic fields in one bulk system. 

At the arisen horizon, a macroscopic state consists of pairs of Y−{ρ−, ϱ+ = ρ−*} and Y+{ρ+, ϱ− = ρ+*} thermal 
density fields. By mapping ϕ±

n ↦ ρ±, φ±
n ↦ ϱ± and x0 ↦ β, the same mathematical framework in deriving (3.8.4) can 

be reapplied to formulate a duality of the thermal densities, shown by the following: 

−i
∂ρ−

∂β
= Ĥρ−	 	 −hβ

∂2ρ
∂β2

= Ĥρ	 : Ĥ ≡ − hβ∇2 + Û(r, β0)	 (4.1.6)

where ρ = ρ+ρ− and hβ is a horizon constant of thermodynamics. The equations are known as Bloch equations 
introduced in 1932 for the grand canonical ensemble on N-particles. 
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At both of the boost and twist transformations at a constant speed, the (3.6.1-2) equations obey the time-
invariance, transform between virtual and physical instances, and transport into the third horizon SU(3). For the 
external observation, the diagonal elements can be converted into a pair of dynamic fluxions of the Y−Y+ energy 
flows: 

ℏ2∂̌λ∂̌λϕ+
n = 2E−

n E+
n ϕ+

n →
1
c2

∂2ϕ+
n

∂t2
− ∇2ϕ+

n = 2
E−

n E+
n

(ℏc)2
ϕ+

n 	 (4.2.1)

ℏ2 ̂∂λ
̂∂λφ−

n = 2E−
n E+

n φ−
n →

1
c2

∂2φ−
n

∂t2
+ ∇2φ−

n = 2
E−

n E+
n

(ℏc)2
φ−

n 	 (4.2.2)

where the (2.2.4-5) equations are applied. It extends and amends the Klein–Gordon equation, introduced in 1926, 
by a factor of 2. Adding φ−

n  times the first equation and ϕ+
n  times the second equation, one has an observable flux-

continuity of the Y+-primacy entanglement.

◊+
n = 2

E−
n E+

n

(ℏc)2
φ−

n ϕ+
n 	 	 : ◊+

n ≡ ⟨ 1
c2

∂2

∂t2 ⟩+
n

− [∇2]+
n
	 (4.2.3)

Correspondingly, the diagonal elements of the (3.6.2) equation can be similarly reformulated to the Y−-primacy 
flux-continuity. 

 ◊−
n = 2

E−
n E+

n

(ℏc)2
φ+

n ϕ−
n 	 	 : ◊−

n ≡ ⟨ 1
c2

∂2

∂t2 ⟩−
n

+ [∇2]−
n
 	 (4.2.4)

Together, they represent a flux propagation of the Y−Y+ entanglements:
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◊n ≡ ◊+
n + ◊−

n = 4
E−

n E+
n

(ℏc)2
Φn	 	 : Φn =

1
2 (φ−

n ϕ+
n + φ+

n ϕ−
n )	 (4.2.5)

Amazingly, it reveals that an integrity of entanglements lies at the continuity of virtual time and the commutators of 
physical space. 
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Since two photons can convert to each of the mass-energies E∓
n = ± imc2, one has the empirical energy-

momentum conservation in a complex formula:

̂E2 = P̂2 + 4m2c4 → 	 (P̂ + i ̂E)(P̂ − i ̂E) = 4E+
n E−

n 	 (4.3.1)
̂E = − iℏ∂t,	 P = icp̂,	 p̂ = − iℏ∇	 	 (4.3.2)

known as the relativistic invariance relating a pair of intrinsic masses at their energy ̂E and momentum P̂. As a 
duality of alternating actions ℏω ⇌ mc2, one operation P̂ + i ̂E is a process for physical reproduction or animation, 
while another P̂ − i ̂E is a reciprocal process for virtual annihilation or creation. They are governed by Universal 
Topology: W = P ± iV, and comply with relativistic wave equation. Together, the above functions institutes 
conservation of wave propagation of the potential density Φ−

n = ϕ−
n φ+

n  fields: 

1
c2

∂2Φ−
n

∂t2
− ∇2Φ−

n = 4
E−

n E+
n

(ℏc)2
Φ−

n 	 	 	 (4.3.3)

Therefore, besides the (4.3.1), we demonstrate an alternative approach to derive and amend the Klein–Gordon 
equation, introduced in 1926 or manifestly Lorentz covariant symmetry described as that the feature of nature is 
independent of the orientation or the boost velocity of the laboratory through spacetime. 
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A measure of the specific operations of ways is called entropy in which states of a universe system could be 
arranged and balanced towards its equilibrium. The total entropy 𝒮± represent law of conservation of area 
commutation and defined by the following commutations. For a triplet quark system, the blackhole entropy 𝒮A is at 

∑ 2φ±
a (ϕ∓

b + ϕ∓
c ) ≈ 4φaϕb/c, which is about four times of the area entropy for the wave emission

𝒮a = 𝒮+ + 𝒮− = 4𝒮A	 	 	 : 𝒮± = κs[ ̂∂λ
̂∂λ, ∂̌λ∂̌λ]±	 (4.4.1)

where κs is factored by normalization of the potential fields for a pair of the world planes. As an operational duality, 
the entropy tends towards both extrema alternately to maintain a continuity of energy conservations, operated by 
each of the opponent World Plane. When a total entropy decreases, the intrinsic order, or Y− development, of 
virtual into physical regime ̂∂λ

̂∂λ is more dominant than the reverse process. This philosophy states that for the 
central quantity of Motion Dynamics, conversely, when a total entropy increases, the extrinsic disorder, or Y+ 
annihilation ∂̌λ∂̌λ, becomes dominant and conceals physical resources into virtual regime. For an observation at 
long range, the commutation becomes a conservation of the Y−Y+ thermodynamics, or is known as blackhole 
radiations, which yields law of the Area Entropy of the dual manifolds on the world planes. 

In reality, the above flux-continuities are a pair of virtual and physical energies in each of the asymmetric 
entanglements to give rise to the strong forces at higher horizons of SU(2) and SU(3). Therefore, under a trace of 
the diagonalized tensors, we can represent a pair of the Lagrangians as a duality of the area flux-continuities: 

ℒ±SU1
Flux ≡ ◊±

n = 2
E−

n E+
n

(ℏc)2
Φ±

n 	 	 : Φ±
n = φ∓

n ϕ±
n 	 (4.4.2)

ℒSU1
Flux = ◊+

n + ◊−
n = 4

E−
n E+

n

(ℏc)2
Φn	 	 : Φn =

1
2 (Φ+

n + Φ−
n )	 (4.4.3)
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The area flow of energy, 4E−
n E+

n /(ℏc)2, represents a pair of the irreducible density units E−
n E+

n  that exists alternatively 
between the physical-particle E−

n  and virtual-wave E+
n  states.

External to observers at constant speed, a system is describable fully by the coherent entropy 𝒮a of blackhole 
radiations to represent the law of conservation of the area fluxions or the time-invariance. As a total energy density 
travelling on the two-dimensional word planes {r ± ik}, it is equivalent to a fluxion of blackhole density scaling at 
entropy 𝒮a of an area flux continuity (4.4.3) for the potential radiations in a free space or vacuum, or the law of 
conservation of the area fluxions: 

SA = 4
E−

n E+
n

(ℏc)2
Φn	 	 	 	 	 (4.4.4)

It illustrates that it is the intrinsic radiance of its potential elements that are entangling and transforming between 
physical and virtual instances. The potential density Φn transports as the waves, conserves to the constant 
energies, carries the potential information, and maintains its continuity states of the area density. Essentially, the 
entangling bounds on an area entropy SA in radiance propagating long-range of energy fluxions, before embodying 
the mass enclave and possessing two-degrees of freedom. 
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Giving rise from the second horizon to the third horizon, the events of world lines evolute into the four-
dimensional spacetime manifolds. At the third horizon, given rise to the freedom of the extra rotations, the world 
planes are further evolved into Spacetime manifolds, where the torque fields are transited to gravitational forces 
with a central-singularity. 

As a part of the Spacetime Evolution, a spacetime of the third horizon is manifested and given rise from the 
second horizon to gain the extra freedom and evolution into three-dimensions of a physical space. The event 
operation of evolution is mathematically describable through transitioning functions from the tilde-zeta-matrices of 
the first horizon to the zeta-matrices ζ̃ ↦ ζ of the second horizon, to the Lorentz-matrices ζ ↦ L±

ν  (3.11.6-7) of the 
third horizon. Dependent on their Y−Y+ commutations or continuities through the tangent curvatures of potentials, 
the entangling processes develop the dark fluxions of fields, forces and entanglements to evolve the physical 
spacetime, prolific ontology, and eventful cosmology.  

The metric solution for spacetime is exterior to a spherically symmetric, static body of radius rs and mass M. 
Therefore, spacetime is limited at the scope of r > rs where energies are embodied as or enclaved in the physical 
massive objects. In order words, the events on the world lines are massless for the spacial r ≤ rs regime under 
two-dimensional world planes. During the inauguration of mass enclave at the third horizon, appearing as if there 
were from nothing at the second horizon, fluxions of the superphase entanglement exert the gravity fields in a 
spacetime manifold. 

Introduced in the 1920s, the Friedmann–Lemaître–Robertson–Walker (FLRW) metric attempts a solution of 
Einstein's field equations of general relativity. Aimed to the gravitational inverse-square law, the research 
discovered that the desired outcome leads to the polar coordinates on a world plane: 

dΣ2 = dr2 + Sk(r)2 dϑ2	 	 	 : dϑ2 = dθ2 + sin2 θ dϕ2	 (4.5.1)
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Sk(r) = rsinc(r k) =
sin(r k)/ k, k > 0
r, k = 0

sinh(r |k | )/ k, k < 0.

	 (4.5.2)

Apparently, it represents the virtual (k < 0) and physical (k > 0) of the “hyperspherical coordinates” bridged by the 
polar coordinate system (k = 0), which emerges into the third horizon to gain the extra two-coordinates. Therefore, 
it evidently supports a proof to our full description of the evolutional process coupling the horizons between the 
two-dimensional World Planes and the three-dimensional physical spacetime manifold. 

Analytic solutions of Einstein's equations are hard to come by. It's easier in situations that exhibit symmetries.  
In 1916, Karl Schwarzschild sought the metric describing the static, spherically symmetric spacetime surrounding 
a spherically symmetric mass distribution. A static spacetime is one for which there exists a time coordinate such 
that 

i. All the components of gμν are independent of time events

ii. The line element ds2 is invariant under the entanglement ±ict

A spacetime that satisfies (i) but not (ii) is called stationary. An example is a rotating azimuthally symmetric mass 
distribution. The metric for a static spacetime has the expressions 

ds2 = A(r)c2dt2 − d l2	 	 dl2 = B(r)dr2 + r2(dθ2 + sin2 θ dϕ2)	 (4.5.3)
where dl2 is a time independent spatial metric. Cross-terms are missing because their presence would violate 
condition (ii). To preserve spherical symmetry, dl2 can be distorted from the flat-space metric only in the radial 
direction. In flat space, the r is the distance from the origin and 4πr2 is the area of a sphere. Considering the week 
gravity obeys newton’s gravity law, the Schwarzschild metric is derive as 
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A(r) = 1 −
rs

r
	 	 B(r) = 1/A(r)	 : rs =

2GM
c2

	 (4.5.4)

The Schwarzschild metric describes any spherically symmetric spacetime at the third horizon outside the mass-
energy distribution r > rs, even if the distribution moves. Therefore, r is known as the area distance. As r → ∞, the 
metric becomes Minkowskian or known as asymptotic flatness. The measuring distances at “collapsed” states for 
the Sun at rs=2.9km and the Earth at rs=0.88 cm imply the Sun is the resources of energy supplier. 

Obviously, since Schwarzschild metric represents a static spacetime or physical stationary at the “collapsed” 
states, its scope is limited to the regime of classical physics or at the third or higher horizons. Only at the second 
or lower horizons, the nature has the mysterious dark energy. In a philosophical view, the dark energy lies at the 
heart of the fundamental nature of potential fields, event operations, and the superphase modulations. 
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Electromagnetic Radiation - A radiation consists of photons, the uncharged elementary particles with zero rest 
mass, and the quanta of the electromagnetic force, responsible for all electromagnetic interactions. Electric and 
magnetic fields obey the properties of massless superposition such that, for all linear systems, the net response 
caused by multiple stimuli is the sum of the responses that would have been caused by each stimulus individually. 
The matter-composition of the medium for the light transportation determines the nature of the absorption and 
emission spectrum. In 1900 Planck derived that an area entropy SA of radiance of a blackbody is given by 
frequency at absolute temperature T.

SA(ωc, T ) =
ℏω3

c

4π3c2kBT (eℏωc /kBT − 1)
−1

≃
ω2

c

4π3c2
	 	 (4.6.1)

Expressed as an energy distribution of entropy, it is the unique stable radiation in quantum electromagnetism. 
Planck's theory was originally based on the idea that blackbodies emit light (and other electromagnetic radiation) 
only as discrete bundles or packets of energy: photons. Therefore, the above formula is applicable to generate 
Photons in electromagnetic radiation. 

As a fluxion flow of light, it balances statistically at each of the states E∓
n : mc2 ⇌ ℏω, where ℏω is known as the 

Planck matter-energy, introduced in 1900. Therefore, at a minimum, light consists of two units, a pair of Photons. 
For a total of mass-energy 4m2c4, the equation presents a conservation of photon energy-momentum and 
relativistic invariance. Because the potential fields on a pair of the world planes are a triplet quark system at 
2φ+

a (ϕ−
b + ϕ−

c ) ≈ 4φ+
a ϕ−

b/c, it is about four times of the density for the wave emission. Applicable to the equation of 
conservation above and mass annihilation (3.12.6), an area energy fluxion of the potentials is equivalent to the 
entropy of the electro-photon radiations in thermal equilibrium and mass annihilation:  
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SA1(ωc, T ) = 4( ω2
c

4π3c2 ) = ηc( ωc

c )
2
	 	 : ηc = π−3	 (4.6.2)

where the factor 4 of the first entropy is given by (4.4.1) that has compensated to account for one blackbody with 
the dual states at minimum of two physical Y− and one virtual Y+ quarks. Apparently, the electromagnetic radiation 
ηc = π−3 is trivial for a blackhole to emit photons.

Horizon Energy Radiation - In a free space or vacuum for the mass enclave of equation (3.12.6), an area density 
is equivalent to the entropy of the dark radiations in thermal equilibrium during the mass acquisition: 

SA2(ωc, T ) = 2
mωc

πc
= ηh( ωc

c )
2
	 	 : ηh =

2
π
	 (4.6.3)

Remarkably, the Horizon Radiation ηc =
2
π

= 63.7 %  implies that the even operational radiations emit photons at 

approximately 2/3 ratio.

A summation of the above equivalences results in the total entropy to derive a pair of the complex formulae, 
known as photon:  

SA(ωc, T ) = SA1(ωc, T ) + SA2(ωc, T ) = (ηc + ηh)( ωc

c )
2

↦ 4
E−

c E+
c

(ℏc)2
	 (4.6.4)

E±
c = ∓

i
2

ℏωc	 	 ηc = π−3 = 3.22 % ,	  ηh =
2
π

= 63.7 % 	 (4.6.5)

Introduced at 20:00 August 19 of 2017, the coupling constant at ηc or ηh implies that the triplet quarks institute a 
pair of the photon energies ∓iℏωc /2 for a blackhole to emit light, dominantly. Accompanying lightwave radiation, it 
reveals that dark energy can be transformed to (creation) or emitted by (annihilation) the triplet quarks: an electron, 
a positron and a gluon.
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As the remarkable nature of virtual energy, besides the primary properties of visibility, intensity, propagation 
direction, wavelength spectrum and polarization, the light can be characterized by the law of conservation, shown 
by the chart. 

Law of Conservation of Light
1. Light remains constant and conserves over time during its transportation. 

2. Light consists of virtual energy duality as its irreducible unit: the photon. 

3. A light energy of potential density neither can be created nor destroyed. 

4. Light has at least two photons for entanglement with zero net momentum.

5. Light transports and transforms a duality of virtual wave and real object.

6. Without an energy supply, no light can be delivered to its surroundings. 

7. Light transforms from one form to another carrying potential messages. 

8. Light is convertible to or emitted by triplets: electron, positron and gluon. 

9. The net flow across a region is sunk to or drawn from physical resources. 

In summary, photon exhibits wave–particle duality, propagates under Y−Y+ entanglements, and obeys Law of 
Conservation of Light. It is mediated by inertial boost for transformation and behaves like a particle with definite 
and finite measurable position or momentum, though not both at the same time. A pair of photons can be emitted 
by mass objects, transported massless without electric charge, absorbed in photon amounts, refracted by an 
object or interfered with themselves.
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Gravitation exhibits wave–particle duality such that its properties must acquire characteristics of both virtual 
and physical particles. Inherent to the blackhole thermal radiance, gravitational fluxion (4.3.3) has the transportable 
commutation of area entropy SA and conservable radiations of a Schwarzshild blackbody (4.5.4) with radius 
rs = 2GM /c2, derived in 1916. An area entropy SA of the quantum-gravitational radiance is given by frequency at an 
absolute temperature T and constant speed cg as the following:

SA(ωg, T ) =
c3

g

4ℏG
	 	 	 	 (4.8.1)

where G is the gravitational constant, known as Bekenstein-Hawking radiation, introduced in 1974. This formula is 
applicable to generate Graviton in gravitational radiations. It is equivalent to associate the above radiation with:  

SA(ωg, T ) = 4(
c3

g

4ℏG ) = 4
E−

g E+
g

(ℏcg)2
	 →	   E±

g = ∓
i
2

ℏc5
g /G	 (4.8.2)

where the number 4 is factored for a dual-state system, given by (4.4.1). Consequently, the gravitational energies 
E±

g  contain not only a duality of the complex functions but also an irreducible unit: Graviton, introduced at 21:30 
November 25 of 2017, as a pair of graviton units:  

E±
g = ∓

i
2

Ep	 	 	 : Ep = ℏc5
g /G	 (4.8.3)

where Ep is the Planck energy. For the blackhole emanations, a coupling constant 100% to emit gravitational 
radiations implies that graviton is a type of dark energies accompanying particle radiations as a duality of the 
reciprocal resources. At a minimum, the blackhole emanation, conservation of momentum, or equivalently 
transportation invariance require that at least a pair of gravitons is superphase-modulated for entanglements 
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transporting at their zero net momentum. Similar to a pair of photons emitted by dark energy, the nature of graviton 
is associated with the superphase modulation of the Y−Y+ energy or dark energy entanglement for all particles. In 
the center of entanglement, the colliding duality has no net momentum, whereas gravitons always have the 
temperature sourced from their spiral torques and modulated by superphase of the nature. 
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Similar to acquisition of Conservation of Light, we represent the characteristics of gravitation, shown by the 
chart. Under the superphase modulations, the feature of nature is independent of the orientation and the boost 
transformation or spiral torque invariance throughout the world lines.  

Law of Conservation of Gravitation
1. Gravitation is operated by torque interweave and carries superphase messages. 

2. Gravitation remains constant and conserves over time during its entanglements.

3. A gravitation energy of potential density neither can be created nor destroyed.

4. Gravitation transports in wave formation virtually and acts on objects physically. 

5. Without an energy supply, no gravitation can be delivered to its surroundings.

6. Gravitation consists of an energy duality as the irreducible complex gravitons.

7. Gravitation has at least two gravitons for entanglement at zero net momentum. 

8. The net fluxion across a region is sunk to or drawn from physical resources.

9. External to objects, gravity is inversely proportional to a square of the distance.

Together with law of conservation of light, the initial state of the universe is conserved or invariant at the horizon 
where the inception of the physical world is entangling with and operating by the virtual supremacy. As an area 
density streaming, gravitational fields are superposing potentials and interweaving entanglements that might be 
interfered with themselves. 
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During the formation of the horizons, movements of macro objects undergo interactions with and are 
propagated by the Y+ commutative fields, while events of motion objects are characterized by the Y− continuity 
dynamics. Under the formations of the ground horizons, the Y−Y+ dynamics of the symmetric system aggregates 
timestate objects to develop thermodynamics related to bulk energies, statistical works, and interactive forces at 
the third horizon towards the next horizon of macroscopic variables for processes and operations characterized as 
a massive system, associated with the rising temperature.

For a bulk ⟨W±
0 ⟩ system of N particles, each is in one of three possible states: Y− |-⟩, Y+ |+⟩, and neutral |o⟩ with 

their energy states given by E−
n , E+

n  and Eo
n , respectively. If the bulk system has N±

n  particles at non-zero charges 
and No = N − N±

n  neutrinos at neutral charge, the interruptible energy of the internal system is En = N±
n E±

n . The 
number of states Ω(En)of the total system of energy En is the number of ways to pick N±

n  particles from a total of N,

Ω(E ) = ∏Ω(En) = ∏
N !

N±
n !(N − N±

n )!
	 : N±

n =
En

|E±
n |

	 (4.10.1)

and the entropy, a measure of state probability, is given by

S(E ) = ∑
n

S(En) = −kB ∑
n

log
N !

(N±
n )!(N − N±

n )!
	 	 (4.10.2)

where kB is Boltzmann constant. For large N, there is an accurate approximation to the factorials as the following:

log (N !) = N log (N ) − N +
1
2

log (2πN ) + ℜ(1/N )	 (4.10.3)

known as the Stirling’s formula, introduced 1730s. Therefore, the entropy is simplified to: 
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S(N±
n ) = − kBN[(1 −

N±
n

N )log(1 −
N±

n

N ) +
N±

n

N
log( N±

n

N )]	 (4.10.4)

Generally, one of the characteristics of a bulk system can be presented and measured completely by the thermal 
statistics of energy kBT such as a scalar function of the formless entropy above. In a bulk system with intractable 
energy E±

n , its temperature can be arisen by its entropy as the following:

1
T

≡ ∑
n

∂Sn

∂En
= ∑

n

∓ikB

E±
n

log( NE±
n

En
− 1)	 : kBT ∈ (0, ± iE±

n )	 (4.10.5)

With a bulk system of n particles, it represents that both energies E±
n (T ) and horizon factor hn(T ) are temperature-

dependent.

En = NE±
n hn =

NE±
n

e±iE±
n /kBT + 1

= kBTN±
n log( N

N±
n

− 1)	 (4.10.6)

Apparently, the horizon factor is given rise to and emerged as the temperature T of a bulk system. During 
processes that give rise to the bulk horizon, the temperature emerges in form of energy between zero and 
kBT ≃ E±

n , reproducing the n particles balanced at their population N±
n . Remarkably, the horizon factor is simplified 

to:

h±
n =

N±
n

N
=

1
e±βE±

n + 1
	 	 	 : β =

i
kBT

	 (4.10.7)

where i presents that the temperature kBT is a virtual character, the reciprocal of which, β = i /(kBT ) is similar to the 
virtual time dimension ict. 
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Fundamental to the statistical mechanics, we recall that all accessible energy states are equally likely. This 
means the probability that the system sits in state |n⟩ is just the ratio of this number of states to the total number of 
states, emerged and reflected in the above equations at the state probabilities, p±

n = pn(h
±
n ), to form the 

macroscopic density and to support the equations of (2.7.1-8) by the following expression: 

p±
n =

h±
n

∑ hν
=

e±βE±
n

Z
	 	 : Z ≡ ∑ν

e±βE±
ν =

e±βE±
ν /2

1 − e±βE±
ν
	 (4.11.1)

known as the Boltzmann distribution, or the canonical ensemble, introduced in 1877. The average energy in a 
mode can be expressed by the partition function: 

Ẽ± = − i
d log (Z )

dβ
= ± iE±

n

2
± iE±

n

e±βE±
n − 1

	 : E±
n = ∓ imc2	 (4.11.2)

As T→0, the distribution forces the system into its ground state at the lowest energy before transforming to the 
virtual world. All higher energy states have vanishing probability at zero temperature or the mirroring effects of 
infinite temperature.
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For a bulk system with the internal energy and the intractable energy of En, the chemical potential μ = − ∑ μn 
rises from the numbers of particles:

μ = − ∑
n

( ∂En

∂N±
n

)
S,V

= kBT∑
n

1 − (1 − N±
n /N) log (N/N±

n − 1)
(1 − N±

n /N)
	 	 = − ∑

n
[E±

n − kBT(1 + e±βE±
n )]	 (4.12.1)

Its heat capacity can be given by the following definition:

CV ≡ ∑
n

( ∂En

∂T )
V,N ±

n

= kB ∑
n

N(E±
n )2e±βE±

n

[kBT(e±βE±
n + 1)]2 	 	 (4.12.2)

The maximum heat capacity is around kBT → |E± | . As T→0, the specific heat exponentially drops to zero, whereas 
T→∞ drops off at a much slower pace defined by a power-law.
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As one of the crucial implication of the law of conservation of light, the nature of lights is propagated at or 
appeared between where the two objects interrupts potentially at near third horizon. Although the superphase 
modulation is at all levels of horizons, the transformation, transportation as well as interruption on the world lines 
are independent to or free from the degrees of freedom in physical space of the redundant coordinates such as
{θ, φ}. 

Therefore, Aether theory, introduced by Isaac Newton in 1718, has correctly sensed that there is something 
existence but incorrectly defined by the interpretation: “the existence of a medium, named as the aether, is a 
space-filling substance or field, necessary as a transmission medium for the propagation of electromagnetic or 
gravitational forces.” The replacement of Aether in modern physics is Dark Energy, defined as “an unknown form of 
energy which is hypothesized to permeate all of space, tending to accelerate the expansion of the universe.” Both 
of the key words, “space-filling” or “all of space” contradicts the law of neither conservation of light nor 
conservation of gravitation. 

Every physical body spontaneously and continuously emits electromagnetic, lightwave and gravitational 
radiations. At near thermodynamic equilibrium, the emitted radiation is closely described by either dark energy for 
blackbodies (may include Planck's law) or Bekenstein-Hawking radiation for blackholes, or in fact at both for 
normal objects. These waves, making up the radiations, can be imagined as Y−Y+-propagating transverse 
oscillating electric, magnetic and gravitational fields.

Because of its dependence on temperature and area, Planck and Schwarzschild radiations (4.5.4) are said to be 
thermal radiation obeying area entropies. The higher the temperature or area of a body the more radiation it emits 
at every wave-propagation of light and entangling-transportation of gravitation. Since a blackhole acts like an ideal 
blackbody at the second or lower horizons, it reflects no light and absorbs full gravitation. 
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Symmetric Fields 

In this chapter, the previous contexts are unfolded into further details to testify 
empirically how and why Quantum Fields can prevail a series of 
groundbreakings over our classic Electromagnetism and Gravitation to declare 
Symmetric Fields as a part of Universal and Unified Field Theory. 

As the functional quantity of an object, a set of the vector fields forms and 
projects its potentials to its surrounding space, arising from or acting on its 
opponent through a duality of reciprocal interactions dominated by both 
inertial Boost and spiral Torque of the Lorentz generators at the third horizon 
between the dual spacetime manifolds. As a result, it constitutes the general 
symmetric fields of gravitation, electromagnetism and thermodynamics. 

For the four fundamental interactions, commonly called forces, in nature, 
Electromagnetism or Graviton constitute all type of physical interaction that 
occurs between electrically charged or massive particles, although they 
appear as independence or loosely coupled at the third or fourth horizons. 
The electromagnetism usually exhibits a duality of electric and magnetic fields 
as well as their interruption in light speed. The graviton represents a torque 
duality between the virtual and physical energies of entanglements. Not only 
have both models accounted for the charge or mass volume independence of 
energies and explained the ability of matter and photon-graviton radiation to 
be in thermal equilibrium, but also reveals anomalies in thermodynamics, 
including the properties of blackbody for both light and gravitational radiance. 
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As another major part of the unification theory, the quantum fields give rise to a symmetric environment and 
bring together from conservation of flux commutation and continuity to the general field entanglements: Second 
Universal Field Equations. Symmetry is the law of natural conservations that a system is preserved or remains 
unchanged or invariant under some transformations or transportations. As a duality, there is always a pair of 
intrinsic reciprocal conjugation: Y−Y+ symmetry. The basic principles of symmetry and anti-symmetry are as the 
following:

1. Associated with its opponent potentials of scalar or vector fields, symmetry is a fluxion system 
cohesively and completely balanced such that it is invariant among all composite fields.

2. As a duality, an Y−Y+ anti-symmetry is a reciprocal component of its symmetric system to which it has 
a mirroring similarity physically and can annihilate into nonexistence virtually. 

3. Without a pair of Y−Y+ objects, no symmetry can be delivered to its surroundings consistently and 
perpetually sustainable as resources to a life streaming of entanglements at zero net momentum. 

4. Both symmetries preserve the laws of conservation consistently and distinctively, which orchestrate 
their local continuity respectively and harmonize each other dynamically.

 For the symmetric fluxions, the entangling invariance requires that their fluxions are either conserved at zero net 
momentum or maintained by energy resource. Normally, the divergence of Y− fluxion is conserved by the virtual 
forces 0+ of massless energies and the divergence of Y+ fluxion is balanced by the mass forces of physical 
resources. Together, they maintain each other’s conservations and continuities cohesively and complementarily. 
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In mathematics, World Equations of (2.4.5) can be written in term of the scalar, vector, and higher orders 
tensors, shown as the following:

Wb = W±
0 + ∑

n

hn{κ1⟨
·∂λ⟩

± + κ2
·∂λ2

⟨ ·∂λ1⟩±
s + κ3

·∂λ3
⟨ ·∂λ2⟩±

v ⋯}	 (5.2.1)

where κn is the coefficient of each order n of the event λn = λ1λ2⋯λn aggregation. The above equations are 
constituted by the scalar fields: ϕ± and φ∓ at the second and third horizon (index s), their tangent vector fields T±

ν  
and Υ±

ν  at the fourth horizon (index v), and their tensor fields at higher horizons. 

For Second Universal Field Equations (2.9.3, 2.9.6) without asymmetric entanglements or symmetric dynamics 
that does not have the asymmetric flux transportation spontaneously, the fluxions satisfy the residual conditions of  
symmetric interweavement. 

·∂λf+
v = ⟨W+

0 ⟩ − κ1[∂̌λ2 − ̂∂λ2]
+
v

+ κ2⟨∂̌λ3( ̂∂λ2
− ∂̌λ2)⟩+

v
	 : g−

a = 0	 (5.2.2)
·∂λf−

v = ⟨W−
0 ⟩ + κ1[∂̌λ1

− ̂∂λ1]−
v

+ κ2⟨∂̌λ1( ̂∂λ2 − ∂̌λ2)⟩−

v
	 : g+

a = 0	 (5.2.3)

At the third horizon, a pair of the flux continuity above can derive the horizon forces, giving rise to the 
electromagnetic and gravitational fields.  
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As the function quantity from the second to third horizon, a vector field Fν forms and projects its potentials to 
its surrounding space, arisen by or acting on its opponent potential φ+ through a duality of reciprocal interactions 
dominated by Lorentz Generators. Under the Y− primary given by the generator of (3.11.2-3), the event processes 
institute and operate the entangling fields: 

Ť−n
μν ≡

ℏc
2E− ⟨ ̂∂λ − ∂̌λ⟩−

γ
↦

ℏc
2E− ⟨ ·xμL+

μ ∂μ − ·xνL−
ν ∂ν⟩−

v
	 (5.3.1)	

Ť−n
μν =

ξ0 β1 β2 β3

−β1 ξ1 −e3 e2

−β2 e3 ξ2 −e1

−β3 −e2 e1 ξ3 ×

=
0 B−

q

−B−
q

b̌
c × E−

q
+ ξν	 (5.3.2)

where b̂ is a base vector, symbol ( )× indicates the off-diagonal elements of the tensor. At a constant speed, this Y− 
Transform Tensor constructs a pair of its off-diagonal fields: Ť+n

mα = − Ť−n
mα and embeds a pair of the antisymmetric 

matrix as a foundational structure of symmetric fields, giving rise to a foundation of the magnetic (βa ↦ B−
q ) and 

electric (eν ↦ E−
q ) fields. 

In the parallel fashion above, the event processes generate the reciprocal entanglements of the Y+ 
commutation of the vector V ν and scalar φ− fields, shown by the following equations: 

̂T+n
μν ≡

ℏc
2E+ ⟨ ̂∂λ − ∂̌λ⟩

+
γ ↦

ℏc
2E+ ⟨ ·xμL+

μ ∂μ − ·xνL−
ν ∂ν⟩

+
v
	 	 (5.3.3)
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̂T+n
να =

ξ0 d1 d2 d3

−d1 ξ1 h3 −h2

−d2 −h3 ξ2 h1

−d3 h2 −h1 ξ3
×

= (
0 D+

q

−D+
q

u
c2 × H+

q ) + ξν	 (5.3.4)

At a constant speed, this Y+ Transport Tensor constructs another pair of off-diagonal fields ̂T−n
να = − ̂T+n

να , giving rise 
to the displacement dα ↦ D+

q  and magnetizing hν ↦ H+
g  fields. 

Because of the Y−Y+ continuity and commutation infrastructure of rising horizons, an event generates 
entanglements between the manifolds, and performs the operators of ∂μ and ∂m, transports the motion vectors of 
toques and gives rise to the vector potentials. Parallel to the γ generators, Spiral Torque, the χ generators naturally 
construct a pair of operational matrices into the third horizon that are also antisymmetric for elements in the 4x4 
matrixes of the respective manifolds: 

Υ̌−a
μν ≡

ℏc
2E− ⟨ ̂∂λ − ∂̌λ⟩−

χ
↦

0 B−
g

−B−
g

b̌
c × E−

g
= − Υ̌+a

νμ 	 (5.3.5)

Υ̂+a
νμ ≡

ℏc
2E+ ⟨ ̂∂λ − ∂̌λ⟩+

χ
↦

0 D+
g

−D+
g

u
c2

g
× H+

g
= − Υ̂−a

μν 	 (5.3.6)

These Torsion Tensors construct two pairs of the off-diagonal fields: Υ̌+
mα = − Υ̌−

mα and Υ̂+
mα = − Υ̂−

mα, and embed the 
antisymmetric matrixes as a foundational structure giving rise to i) a pair of the virtual motion stress B−

g  and 
physical twist torsion E−

g  fields at Y−-supremacy, and ii) another pair of the physical displacement stress D+
g  and 

virtual polarizing twist H+
g  fields at Y+-supremacy. Together, a set of the torsion fields institutes the Gravitational 

infrastructure at the third horizon.  
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For the symmetric fluxions, the entangling invariance requires that their fluxions are either conserved at zero net 
momentum or maintained by energy resource. Normally, the divergence of Y− fluxion is conserved by the virtual 
forces 0+ of massless energies and the divergence of Y+ fluxion is balanced by the mass forces of physical 
resources. Together, they maintain each other’s conservations and continuities cohesively and complementarily. 

Under physical primacy, the Y− fluxion generates acceleration tensor g−
× and represents the time divergence of 

the forces acting on the opponent objects. This divergence, ∂̌λ=t = (ic∂κ u− ∇), appears at the Two-Dimensional 
world plane acting on the 2x2 tensors and extend to the 4x4 spacetime tensors. Substituting the equations (5.3.2, 
5.3.5) into symmetric (5.2.3) fluxion, we have the matrix formula in a pair of the vector formulation for the internal 
fields:

ℏc
2E− ⟨∂̌λ( ̂∂λ − ∂̌λ)⟩−

v
= c (icκ∂κ u− ∇) (

0 B−

−B− b̌
c × E−)	 (5.4.1)

B− = B−
q + B−

g 	 E− = E−
q +

c
cg

E−
g 	 	 	 (5.4.2)

where the E−
q  and E−

g  are the Electric and Torsion Strength fields, and the B−
q  and B−

g  are the Magnetic and Twist 
fields. 

In a parallel fashion, the symmetric Y+ fluxion (5.2.2) generates acceleration tensor ḡ+  under virtual primacy for 
the tensors (5.3.2, 5.3.4) ̂T+a

μν  and (5.3.5-6) Υ̂+a
μν . At the third horizon, one has the matrix formula in another pair of 

the vector formulation for the internal fields: 

−
ℏc
2E+ ⟨∂̌λ( ̂∂λ − ∂̌λ)⟩+

v
= c∂̌λF+	 : ∂̌λ=t = (ic∂κ u− ∇)	 (5.4.3)
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F+ = κ+
x

0 D+
q + D+

g

−D+
q − D+

g
uq

c2 × H+
q +

ug

c2
g

× H+
g

	 	  (5.4.4)

where uq is speed of a charged object, and ug is speed of a gravitational mass. The D+
q  and D+

g  are the Electric and 
Torsion Displacing fields, and the H+

q  and H+
g  are the Magnetic and Twist Polarizing fields. 

Apparently, the field of equation (5.4.3) has a force that gives rise to the next field of the horizons. Projecting on 
the spacetime manifold, it emerges and acts as the flux forces on objects. With charges or masses, this force is 
imposed on the physical lines of the world planes and projecting to spacetime manifold at the following 
expressions: 

F+
q = Qμe(c2D+

q + uq × H+
q )	 : κ+

q = Qc2μe,  c2 =
1

εqμq
	 (5.4.5)

F+
g = Mμg(c2

g D+
g + ug × H+

g )	 : κ+
g = Mc2

g μg, c2
g =

1
εgμg

	 (5.4.6)

where Q is a charge, M is a mass, εq or εg is the permittivity, μq or μg is the permeability of the materials. 

In a free space or vacuum, the constitutive relation (5.4.5) results in a summation of electric and magnetic 
forces: 

Fq = Q(E−
q + uq × B−

q )	 : D+
q = εeE−

q ,	 B−
q = μeH+

q 	 (5.4.7)

known as Lorentz Force, discovered in 1889. Because the fluxion force ·∂λf+
s  is proportional to ( ̂∂λ − ∂̌λ), the force is 

statistically aggregated from or arisen by Dirac Spinors (3.8.1), symmetrically. 
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Following the same methodology, the Torsion forces emerges as gravitation given by the internal elements of 
Y+ dark fluxions of the symmetric system.

Fg = Mμg(c2
g D+

g + ug × H+
g ) = M(E−

g + ug × B−
g ) 	 	 (5.4.8)

where c2 = 1/(εgμg), εg is gravitational permittivity and μg gravitational permeability of the materials. 
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Balanced at the steady states, integrality of the virtual and physical environment is generally at constant or 
g±

0
= 0, and the Y+ asymmetric accelerator g+

a  is under eternal states normalizable to zero 0+. Therefore, a pair of 
the Y+ and Y− continuity of the equations (5.2.2-3) institutes a general expression of conservations of symmetry: 

ℏc
2E− ⟨∂̌λ( ̂∂λ − ∂̌λ)⟩−

v
= ḡ− −

c
2 [∂̌λ − ̂∂λ]−

v
= 0+	 	 (5.5.1)

−
ℏc
2E+ ⟨∂̌λ( ̂∂λ − ∂̌λ)⟩+

v
= ḡ+ −

c
2 [ ̂∂λ − ∂̌λ]+

v
≡ Jx	 	 (5.5.2)

The first equation presents invariance of Y−Y+ local commutation [∂̌λ − ̂∂λ]−
v

↦ 0+. The second equation reveals that 

the Y− resources of the bulk fluxion are characterizable by density ρxux and current Jx: 

Jx ≡ J−
q − J−

g 	 	 	 : J−
q = {uqρq, Jq}, J−

g = 4πG{ugρg, Jg}	 (5.5.3)

where the uq is a negative charged object and ug appears moving in an opposite direction, and G is Newton’s 
gravitational constant. The total sources comprise multiple components to include both of the Y∓ fluxion forces, 
thermodynamics, as well as asymmetric suppliers. 

Sourced by the virtual time operation λ = t, the dark fluxion of Y− boost fields has the Y+ conservation 
resources. Combined with (5.4.1), the equation (5.5.1) is equivalent to a pair of the expressions: 

(uq ∇) ⋅ B−
q + (ug ∇) ⋅ B−

g = 0 	 	 	 (5.5.4)
∂
∂t (B−

q + B−
g ) + (

uq

c
∇) × E−

q + (
ug

cg
∇) × E−

g = 0		 (5.5.5)

It represents the cohesive equations of gravitational and electromagnetic fields under the Y− symmetric dynamics.   
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Continuing to operate the equation (5.4.3) through the time events λ = t, sustained by the resources (5.5.3), the 
derivative ∂̌λ=t to the fields evolves and gives rise to the dynamics of next horizon, shown by the Y+ field 
relationships: 

uq ∇ ⋅ D+
q + ug ∇ ⋅ D+

g = uqρq − 4πGugρg	 	 (5.5.6)

uq ⋅ uq

c2
∇ × H+

q +
ug ⋅ ug

c2
g

∇ × H+
g −

∂D+
q

∂t
−

∂D+
g

∂t
	

	 = Jq − 4πGJg + H+
q ⋅ (

uq

c
∇) ×

uq

c
+ H+

g ⋅ (
ug

cg
∇) ×

ug

cg
	 (5.5.7)

where the formula, ∇ ⋅ (u × H) = H ⋅ (∇ × u) − u ⋅ (∇ × H), is applied. 

At the constant speed, a set of the formulations above is further simplified to and collected as:

∇ ⋅ (B−
q + ηB−

g ) = 0+	 	 	 : η = cg /c	 (5.5.8)

∇ ⋅ (D+
q + ηD+

g ) = ρq − 4πGηρg	 	 	 (5.5.9)

∇ × (E−
q + E−

g ) +
∂
∂t (B−

q + B−
g ) = 0+	 	 (5.5.10)

∇ × (H+
q + H+

g ) −
∂
∂t (D+

q + D+
g ) = Jq − 4πGJg	 	 (5.5.11)

Because the gravitational fields are given by Torque Tensors Υμα and emerged from the second horizon on the 
world planes, Gravitational fields might appear weak where the charge fields are dominant by electrons. At the 
third horizon, electromagnetic fields become weak while gravitational force can be significant at short range closer 
to its central-singularity. At the higher horizon, a massive object has a middle range of gravitation fields. For any 
charged objects, both electromagnetic and gravitational fields are hardly separable although their intensive effects 
can be weighted differently by the range of distance and quantity of charges and masses.

Chapter 5. Symmetric Fields  Section 5- General Symmetric Fields

112



At the constant speed c and ζμ → γμ, the General Symmetric Fields (5.5.8-11) emerge in a set of classical 
equations:

∇ ⋅ Bq = 0	 	 	 : Bq ≡ B−
q 	 	 (5.6.1)

∇ ⋅ Dq = ρq	 	 	 : Dq ≡ D+
q 	 	 (5.6.2)

∇ × Eq +
∂Bq

∂t
= 0	 	 : Eq ≡ E−

q 	 	 (5.6.3)

∇ × Hq −
∂Dq

∂t
= Jq	 	 : Hq ≡ H+

q 	 	 (5.6.4)

known as Maxwell’s Equations, discovered in 1820s. Therefore, as the foundation, the quantum symmetric fields 
give rise to classical electromagnetism, describing how electric and magnetic fields are generated by charges, 
currents, and weak-force interactions. One important consequence of the equations is that they demonstrate how 
fluctuating electric and magnetic fields propagates at the speed of light. 

Taking a spherical surface in the integral form of (5.6.2) at a radius r, centered at the point charge Q, we have 
the following formulae in a free space or vacuum: 

E(r) =
Q

4πε0

̂r
r2
	 	 F(r) = qE(r)	 	 (5.6.5)

known as Coulomb's force, discovered in 1784. An electric force may be either attractive or repulsive, depending 
on the signs of the charges. 
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For the charge neutral objects, the equations (5.5.8-11) become a group of the pure Gravitational Fields, shown 
straightforwardly by: 

(ug ∇) ⋅ B−
g = 0	 	 	 	 	 (5.7.1)

ug ∇ ⋅ D+
g = − 4πGugρg	 	 	 	 (5.7.2)

∂
∂t

B−
g + (

ug

cg
∇) × E−

g = 0	 	 	 (5.7.3)

ug ⋅ ug

c2
g

∇ × H+
g −

∂D+
g

∂t
= − 4πGJg + H+

g ⋅ (
ug

cg
∇) ×

ug

cg
	 (5.7.4)

At the constant speed, these equations can be reduced to and coincide closely with Lorentz invariant Theory of 
gravitation, introduced in 1893.  

For the charge neutral objects, the equations (5.7.2) become straightforwardly as:

∇2ψ+
g = 4πGρg	 	 	 : D+

g = − ∇ψ+
g 	 (5.7.5)

F− = − m∇ψ+
g = mGρg

br

r2
	 	 	 (5.7.6)

known as Newton's Law of Gravity for a homogeneous environment where, external to an observer, source of the 
fields appears as a point object and has the uniform property at every point without irregularities in field strength 
and direction, regardless of how the source itself is constituted with or without its internal or surface twisting 
torsions. 
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Natural Cosmology 

As an application of Universal and Unified Field Theory, the Natural 
Cosmology is harvested as a new theory prevailing over the current “Physical 
Cosmology” by transcending both Einstein's field equations and Friedmann 
equations with the ontological field equations and horizon field equations. 
Positioned at the third horizon of spacetime manifold, our cosmological field 
equation has not only substituted “general relativity”, but also extended the 
cosmological constant to the matrices of superphase modulations, dark 
energy waves and blackhole emissions. 

Consequently, secrets of Natural Cosmology are revealed exceptionally 
with horizon infrastructure, superphase modulation, entropy of dark energy, 
and lightwave or gravitation fields in the forms of dispersive or non-dispersive 
wave-packets, which orchestrate all types of life events essential to the 
operations and processes of creation, annihilations, reproduction and 
communication for natural formations and evolutions.
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In November of 1915, Albert Einstein culminated in the presentation to the Prussian Academy of Science of 
what are now known as the Einstein Field Equations. These equations specify how the geometry of space and time 
is influenced by matter as a moving object, and form the core of Einstein's general theory of relativity. Two years 
later in 1917, cosmology began with Einstein’s postulating “cosmological considerations on the general theory of 
relativity” under the philosophical principles of a homogenous, static, and spatially curved universe. 

Rμν −
R
2

gμν + Λgμν = Gμν =
8πG
c4

Tμν		 	 (6.1.1)

The cosmological constance Λ was originally introduced to counterbalance the effects of gravity and achieve the 
model of a static universe. From the special theory of relativity in 1905, this “physical cosmology” took about ten 
years with numerous detours and false starts that fundamentally based on a simple thought experiment for an 
observer in free fall. Evidently, this stereotype has missed the truth of nature by a large margin. However, the theory 
has been excessively respected as one of the most profound discoveries of the twentieth-century physics to 
account for general commutation in the context of classical forces. 

During 1920s, Alexander Friedmann, Georges Lemaître, Howard Robertson and Arthur Walker (FLRW) derived a 
set of equations that govern the universe with the expansion of space in all directions (isotropy) and from every 
location (homogeneity) within the context of general relativity. The FLRW model declares the cosmological 
principle as that a universe is in homogeneous, isotropic, and filled with ideal fluid. For a generic synchronous 
metric in that universe, a solution to Einstein's field equations in a spacetime is expressed as a pair of the 
Friedmann equations with Hubble parameter: 

ds2 = (cdt)2 − a(t)2[ dr2

1 − kr2
+ r2dϑ2]	 : dϑ2 = dθ2 + sin2 θ dϕ2	 (6.1.2)
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c2 (

·a
a )

2

+ 3
k
a2

= Λ +
8πG
c2

ρ	 	 	 (6.1.3)

2
c2

··a
a

+
1
c2 (

·a
a )

2

+
k
a2

= Λ −
8πG
c4

p	 	 (6.1.4)

vr = H(t0)D,	 H(t) ≡
·a
a
	 : H0 = H(t0), vr = cz, z =

λobsv − λemit

λemit
	 (6.1.5)

In cosmological observation, the movement rate of the universe is hypothetically interpreted by the model of time-
dependent Hubble parameter H(t) to describe a galaxy at distance D given by Hubble Law: vr = H0D. Remarkably, 
for a constant cosmological constant Λ, the equation (6.1.3) includes a single originating event, the mass density 
ρ. This is what appear as if the universe were not an explosion but the abrupt appearance of expanding spacetime 
metric.  

At Pasadena from January to February 1931, Edwin Hubble showed Einstein the redshifted nebular spectra  
and convinced him that the universe was in a state of expansion, and the cosmological constant was superfluous. 
Meanwhile, Lemaître went further and suggested that all the mass of the universe was concentrated into a single 
point, a "primeval atom" where and when the fabric of time and space came into existence. In January 1932, 
Einstein and Willem de Sitter teamed up to write what would be known as the Einstein-de Sitter universe, in which 
Einstein set the cosmological constant to zero Λ = 0 in the Friedmann equations, resulting in a model of the 
expanding universe known as the Friedmann-Einstein universe. 

In the 1920s and 1930s, almost every major cosmologist preferred an eternal steady state universe. However, 
the above historical activities led to a hypothetical universe, the "Big Bang", such that its inception were 
immediately (within 10−29 seconds) followed by an exponential expansion of space by a scale multiplier of 1027 or 
more, declared as cosmic inflation. From then on, the above equations become the basis of the standard Big Bang 
model as a key prediction.  
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In 1949, Thirty-four years after discovery of General Relativity, Einstein claimed, “The general theory of relativity 
is as yet incomplete .... We do not yet know with certainty, by what mathematical mechanism the total field in 
space is to be described and what the general invariant laws are to which this total field is subject.” Next year in 
1950, he restated “... all attempts to obtain a deeper knowledge of the foundations of physics seem doomed to me 
unless the basic concepts are in accordance with general relativity from the beginning.” It turns out to be 
impossible to find a general definition for a seemingly simple property such as a system's total mass (or energy), 
photon or graviton; and proves to be fundamentally impossible to localize that energy. Indeed, for about a century, 
no Nobel Prizes have ever been awarded to these hypotheses as a “physical cosmology”. 

Since the discovery of cosmic microwave background by Arno Penzias and Robert Wilson in 1964, many of 
alternative models have been in proposals such as the Lambda Cold Dark Matter (ΛCDM) model in the 1980s, 
MOND theory in 1983, TeVeS theory in 2005 or MOG theory in 2006. By reinventing gravity, astronomers and 
astrophysicists attack the dark matter portions from the perspective of galaxy formation models that require 
modification to the Einstein field equations and the Friedmann equations. Obviously, today, the philosophical 
interpretation has remained a challenge or scientific problems are unsolved. 

Philosophically, limited in its decoherence interpretations or physical existence only, a duality of the physical-
virtual dynamics and their event interweaving have been hidden in our current physics. Therefore, the hypothetical 
model of Big Bang has the apparent blindness to the following artifacts: 

1. Cosmological field equation - Evidenced by the observable universe empirically, the Einstein's field 
equation (6.1.1) is incomplete, because the outright equations must interpret the obvious 
characteristics or emissions of cosmic waves from gravitons, photons, dark or quantum energies.  
Lack of a profound philosophy and limited by the free-fall thought experiments, the newborn equation 
had been improperly led to unrealistic interpretations and especially carried on to its inherit models: 
Friedmann equations. 
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2. Horizon structure - Although the FLRW (6.1.2-4) is well developed to align with the conceptual 
horizons between the regimes of world planes and spacetime, a physical reality is hardly modeled as a 
hierarchical structure, wherein every possible outcome is not realized or rising from horizons, 
gracefully. For example, states of matter are aged or timeworn from the two-dimensional coordinates 
on World Planes to the tetrad-coordinates on Spacetime Manifolds, but may not be uniformly on both. 

3. Single metric - Similar to the entire practice of current physics, almost all theories have sticked to one 
choice of a single metric (+ − − −) regardless of the other (− + + +), although both are discovered since 
1908. Consequently, any behaviors with the two "relative states" is "collapsed" at its physical state 
with the same collapsed or static outcome, or simply without interweaving dynamics. 

4. Ironically, blindness to the fact that General Relativity (6.1.1) can be given by the commutator at its 
statically frozen state, its solution of the FLRW model has led to hypotheses: Big Bang, which is 
dynamically Inflation and ever expanding! Obviously, it is the contradict theory by itself!

5. Cosmic Singularity and Inflation - Since the mathematical principles is ambiguous, enigmatic or 
contradict among themselves in current physics, it might be superfluous in deliberating the affection 
to what means to the early universe dating to the epoch of recombination. Especially under the 
inexplicable philosophy, one has invented an incredible burst expansion at temperatures from 100 
nonillion (1032) Kelvin down to 1 billion (109) Kelvin, imagined inflation of the universe, and attempted to 
reconcile the cosmic data with the Big Bang hypothesis from the flawed foundation of singularity.  

Apparently, the current approaches have resulted in and limited itself towards the decoherence interpretations or 
physical existence only. Without the most distinctive features of the universe, it deviates significantly from the 
Universe Topology of the horizon hierarchy and of the Y−Y+ interwoven operations that lies at the heart of all life 
streams of events, instances or objects, essential to the workings of our universe.  In mathematics, this means 
that, instead of a single manifold, a oneness of the real world of our universe must be modeled by a duality of the 
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conjugate {r ± ik} World Planes. However, the entanglement of world lines is collapsed to the equation of (2.3.1b) 
as the following: 

(iΔs)2 = (Δr − iΔk)(Δr + iΔk) ↦ (Δr)2 − (cΔt)2	 : k = ict	 (6.1.6)
where i represents a virtual state of matter or instance. Besides, more critically, the current physics has the total 
ignorance to the basic principles of the Operational Events between the virtual and physical reality.  
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In reality, the laws of nature strike aesthetically a harmony of duality not only between Y−Y+ symmetries, but 
also between symmetry and asymmetry. Because of the Y−Y+ duality, a symmetric system naturally consists of 
asymmetric ingredients or asymmetric constituents. Symmetry that exists in one horizon can be cohesively 
asymmetric in the other simultaneously without breaking its original ground symmetric system that coexists with 
its reciprocal opponents. A universe finely tuned, almost to absurdity, is a miracle of asymmetry and symmetry 
together that give rise to the next horizon where a new symmetry is advanced and composed at another level of 
consistency and perpetuation. Similar to the Y−Y+ flux commutation and continuity of potential densities, a duality 
of symmetry and asymmetry represents the cohesive and progressive evolutions aligning with the working of the 
topological hierarchy of our nature. 

In physics, we define two types of asymmetric dynamics: Ontology for the massless objects, and Cosmology 
for massive matters with the further interrelations as the following: 

1. Because of the massless phenomena or dark objects, Ontology is intrinsic, evolutionary, dominant and 
explicit at the first and second horizons. As the actions of the scalar potential fields, it characterizes 
interrelationships of the living types, properties, and the natural entities that exist in a primary domain 
of being, becoming, existence, or reality. It compartmentalizes the informational discourse or theory 
required for sets of formulation and establishment of the relationships between creation and 
reproduction, and between animation and annihilation.  

2. Cosmology is the living behaviors, motion dynamics, and interrelationships of the large scale natural 
matter or supernovae that exist in the evolution and eventual trends of the universe as a whole. At the 
third horizon and beyond, the vector potentials compartmentalizes the infrastructural discourse or 
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theory required for sets of formulation and constitution of the relationships between motion and 
dynamics, and between universal conformity and hierarchy.

The scope of this chapter is at where, based on universal symmetry, a set of formulae is constituted of, given rise 
to and conserved for ontological and cosmological horizons asymmetrically. Through the performances of the Y−

Y+ symmetric actions, laws of conservation and continuity determine the asymmetric properties of interruptive 
transformations, dynamic transportations, entangle commutations, photon, graviton or dark fields of Ontology and 
stellar galaxy evolutions of Cosmology. 

Asymmetry is an event process capable of occurring at a different perspective to its symmetric counterpart. 
The natural characteristics of the Y−Y+ asymmetry have the following basic properties:

1. Associated with its opponent potentials of scalar fields, an asymmetric system is a dark fluxion flowing 
dominantly in one direction without its mirroring or equivalent fluxion from the other, although the 
interaction is a pair of Y−Y+ entanglements. 

2. The scalar fields are virtual supremacy at the first and second horizons, where objects are the 
massless instances, actions or operations, known as dark energy. Conceivably, an asymmetric 
structure of physical system is always accompanied or operated by the dark energies. 

3. Asymmetry is a part of components to the symmetric fluxions of the underlining transform and 
transport infrastructure cohesively and persistently aligning with its systematic symmetry.

4. As a duality of asymmetry, the Y− or Y+ anti-asymmetry is another part of components for the dual 
asymmetric fluxions of the base infrastructure consistently aligning with the underlying Y− or Y+ 
symmetry.
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5. Both of the Y− and Y+ asymmetries have the laws of conservation consistently and perpetually, that 
orchestrate their respective continuity locally and harmonize each other’s movements externally in 
progressing towards the next level of symmetry. 

The World Equations of (2.4.5) can be updated and generalized in terms of a pair of the Y− and Y+ asymmetric 
scalar fields, vector fields, matrix fields, and higher orders of the tensor fields, shown straightforwardly as or 
named as the third World Equations:

Wb = W±
0 + ∑

n

hn {κ1( ·∂λ1⟩±
+ κ2

·∂λ2
( ·∂λ1⟩±

s
+ κ3

·∂λ3
( ·∂λ2⟩±

v
⋯}	 (6.2.1)

where κn is the coefficient of each order n of the λn event. Defined by (2.7.6-8), the symbol ( ⟩∓
o  implies asymmetry 

of a Y−-supremacy or a Y+-supremacy with the lower index s for scalar fields, v for vector fields and M for matrix 
tensors:

( ·∂λ⟩+
s

≡ ψ+
n

·∂λψ−
n , 	 ( ·∂λ⟩−

s
≡ ψ−

n
·∂λψ+

n 	 	 (6.2.2)

( ·∂λ⟩+
v

≡ ψ+
n

·∂λV−
n ,	 ( ·∂λ⟩−

v
≡ ψ−

n
·∂λV+

n 	 	 (6.2.3)

Because the above equations contain a pair of the scalar density fields ϱ±n
ϕ = ψ∓

n ψ±
n  or vector fluxions 𝒥±n

v ∝ ψ∓V± 
as one-way commutation without the symmetric engagement from a pair of its reciprocal fields, they institute the 
fluxion fields as Y−-asymmetry or Y+-asymmetry, complementarily. 

For asymmetric evolutions or acceleration forces, the underlying system of the symmetric commutations and 
continuities do not change, but the motion dynamics of the world lines as a whole changes. In this view, the Y−Y+ 
entanglements are independent or superposition at each of the “ontological” primacy during their formations. 
Obviously, asymmetry occurs when a fluxion flows without a correspondence to its mirroring opponent. In reality, 
as a one-way streaming of a supremacy, an Y− or Y+ asymmetric fluxion is always consisted of, balanced with, and 
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conserved by its conjugate potentials as a reciprocal opponent, resulting in motion dynamics, creation, 
annihilation, animation, reproduction, etc. 

For example, most of galaxies have its topological hierarchy that operates interruption between physical and 
virtual worlds. Our milky way for example, the galactic center communicates with Earth through Sun of solar 
system. This is because Sun is at a horizon of the topology between Earth and the center blackhole. Topologically, 
a galactic center is virtually at the first horizon, the Sun is semi-virtually at the second horizon, and the Earth is 
physically at the third horizon. Because, between the second and third horizon, Riemannian curvature is ℛσ

νms ≠ 0 , 
our Sun is orbiting its center of Milky way, and so is the Earth orbiting in solar system, dynamically.

However, between the first and second horizon, Riemannian curvature is zero ℛσ
νms = 0 or disappeared. 

Therefore, our galaxy center is naturally eternal and dynamically YinYang-steady, shown by the following picture. 

As a part of the symmetric components, fluxions not only are stable and consistent but also can dictate its own 
system's fate by determining its dynamic motion lines taken on the world planes. Therefore, the two entanglers 
have the freedom to control each of their own operations, asynchronously, independently and cohesively - another 
stunning example of the workings of the remarkable nature of our universe.
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For asymmetric fluxions, the entangling invariance requires that their fluxions are conserved with motion 
acceleration, operated for creation and annihilation, or maintained by reactive forces. Normally, the divergence of 
Y− fluxion is conserved by the virtual forces 0+ and the divergence of Y+ fluxion is balanced by physical motion of 
dynamic curvature. Together, they maintain each other’s conservations and commutations cohesively, reciprocally 
or complementarily. 

Under the environment of both Y−Y+ manifolds for a duality of fields, the event λ initiates its parallel transport 
and communicates along a direction at the first tangent vectors of each Y+ and Y− curvatures. Following the 
tangent curvature, the event λ operates the effects transporting (∂̌λ, ̂∂λ) into its opponent manifold through the 
second tangent vectors of each curvature, known as Normal Curvature or perpendicular to the fist tangent vectors. 
The scalar communicates are defined by the Commutator and continuity Bracket of the (2.7.1-3) equations. From 
two pairs of the scalar fields (6.2.3), asymmetric fluxions consist of and operate a pair of the commutative 
entanglements consistently and perpetually. Based on the Third Universal Field Equations, the Y−Y+ acceleration 
fields contrive a pair of the following commutations, equivalent to equations (2.10.1-2).

g−
a /κ−

g = [∂̌λ∂̌λ, ̂∂λ
̂∂λ]−

x
+ ζ+	  : ζ+ = ( ̂∂λ(∂̌λ − ∂̌λ)⟩+

x
	  (6.3.1)

g+
x /κ+

g = [∂̌λ∂̌λ, ̂∂λ ̂∂λ]+

x
+ ζ−	  : ζ− = ( ̂∂λ(∂̌λ − ∂̌λ)⟩−

x
	 (6.3.2)

where the index x refers to the scalar or vector potentials. Known as General Asymmetric Field Equations, the 
formulae is balanced by a pair of commutation of the asymmetric Y−Y+ entanglers ζ∓ that constitutes the laws of 
conservations universal to all types of Y−Y+ interactive motions, curvatures, dynamics, forces, accelerations, 
transformations, and transportations on the world lines of the dual manifolds.
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As the horizon quantity of an object, a vector field forms and projects its motion potentials to its surrounding 
space, arisen by or acting on its opponent through a duality of reciprocal interactions. Because of the vector 
transportation, both of the boost and spiral communications give rise to various tensors of the horizon fields 
aligned with the motions of dynamic curvatures and beyond. When an object has a rotation on the antisymmetric 
manifolds of the world {r ± ik} planes, the event naturally operates, constitutes or generates Torsions, twisting on 
the dual dynamic resources and appearing as the Centrifugal or Coriolis compulsion on the objects such as triplets 
of particles, earth, and solar system. At the third horizon, acting upon the vector fields of ζμDμ and ζνDν, the event 
operates and gives rise to the tangent curvatures and vector rotations of the communications, defined by the 
commutators of the (2.7.7-8) equations.  
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At the second horizon of the event evolution processes, the local tangent curvature of the potential vectors 
through the next tangent vector of the curvature, the λ events of the above ̂∂ and ∂̌ operations, give rise to the 
Third Horizon Fields, shown by the ontological expressions:

∂̌λ∂̌λψ− = ·xm(∂m − Γ−s
nm) ·xs∂sψ−	 	 	 (6.4.1)

̂∂λ ̂∂λψ+ = ·xν(∂ν − Γ+σ
mν) ·xσ∂σψ+	 	 	 (6.4.2)

For mathematical convenience, the zeta-matrices are hidden and implied by the mappings to the derivatives of ·xν 
and ·xν as the relativistic transformations. 

̂∂λ : ·xν ↦ ̂∂λ : ·xaζν	 ∂̌λ : ·xm ↦ ∂̌λ : ·xαζm	 	 (6.4.3)

The events operate the local actions in the tangent space of the scalar fields relativistically, where the scalar fields 
are given rise to the vector fields and its vector fields are further given rise to the matrix fields. 

In a parallel fashion, through the tangent vector of the third curvature, the events of the full ̂∂ and ∂̌ operation 
continuously entangle the vector fields and gives rise to the next horizon fields, shown by the cosmological 
formulae: 

∂̌λ∂̌λVm = ·xν(∂ν − Γ−n
μν) ·xn(∂nVm − Γ−s

mnVs)	 	 (6.4.4)
̂∂λ ̂∂λVμ = ·xn(∂n − Γ+ν

mn) ·xν(∂νVμ − Γ+σ
μνVσ)	 	 (6.4.5)

As an integrity, they perform full operational commutations of vector boosts and torque rotations operated 
between the Y−Y+ world planes. Because the event processes continue to build up the further operable and 
iterative horizons of the associated rank-n tensor fields, a chain of these reactions constitutes various domains, 
each of which gives rise to the distinct field entanglements, systematically, sequentially and simultaneously. 
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For entanglement between Y−Y+ manifolds, considering the parallel transport of a Scalar density of the fields ρ
=ψ+ψ− around an infinitesimal parallelogram. The chain of this reactions can be interpreted by (6.4.1-5) to 
formulate a commutation framework of Physical Ontology. This entanglement consists of a set of the unique fields, 
illustrated by the following components of the entangling commutators, respectively: 

[∂̌λ∂̌λ, ̂∂λ ̂∂λ]−
s

= ·xν
·xm(Pνm + Gσs

mν)	 	 	 (6.5.1)

	 Pνm ≡
1

·xν
·xm

[( ·xν∂ν)( ·xm∂m), ( ·xν∂ν)( ·xm∂m)]−
s
	 (6.5.2)

	 Gσs
mν =

1
·xν

·xm
[ ·xνΓ+σ

mν
·xσ∂σ, ·xmΓ−s

nm
·xs∂s]−

s
	 (6.5.3)

[ ̂∂λ
̂∂λ, ∂̌λ∂̌λ]+

s
:	 ( ̂∂λ, ·xν) ↦ ( ̂∂λ, ·xaζν),  (∂̌λ, ·xm) ↦ (∂̌λ, ·xαζm)	 (6.5.4)

The Ricci curvature Pνμ is defined on any pseudo-Riemannian manifold as a trace of the Riemann curvature tensor, 
introduced in 1889. The Gsσ

mν is a Connection Torsion, a rotational stress of the transportations. 

Considering a system ζ ↦ γ in a free space or vacuum at the constant speed, the above equations become at 
the motion dynamics: 

[∂̌λ∂̌λ, ̂∂λ ̂∂λ]−
s

= ·xν
·xm( R

2
gνm + Gσs

mν)	 : {ϕ−, φ+} 	 	 (6.5.5)

	 Pνm = Rνm =
R
2

gνm	 	 	 (6.5.6)

	 Rνm = [( ·xν∂ν)( ·xm∂m), ( ·xν∂ν)( ·xm∂m)]−
s

≡ Rνm( ̂∂λ, ∂̌λ)	 (6.5.7)
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Gsσ
mν = Γ+s

mν∂s − Γ−σ
nm∂σ ≡ Gsσ

mν( ̂∂λ, ∂̌λ)	 	 	 (6.5.7)

Like the metric itself, the Ricci tensor R is a symmetric bilinear form on the tangent space of the manifolds. Both 
Rνm and Gσs

mν are the residual tensors with the local derivatives { ̂∂λ, ∂̌λ}. Similarly, its counterpart exists as the 
following:

[ ̂∂λ
̂∂λ, ∂̌λ∂̌λ]+

s
= ·xν

·xm(R̃νm + G̃sσ
νm)	 	 :  {ϕ+, φ−}	 (6.5.8)

	 R̃νm = Rνm( ̂∂λ, ∂̌λ)	 G̃σs
νm = Gσs

νm( ̂∂λ, ∂̌λ)	 (6.5.9)

	 ̂∂λ = Xσ
ν∂σ, 	 ∂̌λ = Xσ

ν∂σ	 	 (6.5.10)

where the Ricci curvature Rνm and connection torsion Gsσ
νm  are mapped to the event transformations { ̂∂λ, ∂̌λ}. Both 

R̃νm and G̃sσ
mν are the interactive tensors with the relativistic derivatives { ̂∂λ, ∂̌λ}. The curvature measures how 

movements ( ·x and ··x) under the Y−Y+ Scalar Fields {ϕ−, φ+} and {ϕ+, φ−} are balanced with the inherent stress Gsσ
mν 

during a parallel transportation between the Y−Y+ manifolds. The equation represents the Y−Y+ Scalar 
Commutation of Residual Entanglement.
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In cosmology, the vector communications under physical primacy generally involve both boost and spiral 
movements entangling between the Y−Y+ manifolds. Considering the parallel transport around an infinitesimal 
parallelogram under the dual Vector fields of Vμ and Vm, the entanglements are given by (6.4.4-5) as the following 
formulae: 

[∂̌λ∂̌λ, ̂∂λ ̂∂λ]−

v
=  ·xν

·xn(Pνn − Rσ
nνs + Gsσ

nν + Csσ
nν)	 	 (6.6.1)

	 Pνn =
1

·xν
·xn

[( ·xν∂ν)( ·xn∂n), ( ·xn∂n)( ·xν∂ν)]
−

v
	 (6.6.2)

	 Rσ
nνs =

1
·xν

·xn
[ ·xν∂ν( ·xnΓ−s

νn), ·xn∂n( ·xνΓ+σ
nν)]

−

v
	 (6.6.3)

	 Gsσ
nν =

1
·xν

·xn
[ ·xνΓ+σ

nν
·xn∂n, ·xnΓ−s

νn
·xν∂ν]

−

v
	 (6.6.4)

	 Csσ
nν =

1
·xν

·xn
[ ·xνΓ−α

nν
·xnΓ−s

νn, ·xnΓ+a
νn

·xνΓ+σ
nν]

−

v
	 (6.6.5)

[ ̂∂λ
̂∂λ, ∂̌λ∂̌λ]+

v
:	 ( ̂∂λ, ·xν) ↦ ( ̂∂λ, ·xaζν),  (∂̌λ, ·xm) ↦ (∂̌λ, ·xαζm)	 (6.6.6)

The matrix Pνn is defined as the Growth Potential, an entanglement capacity of the dark energies; Rσ
nνs as Transport 

Curvature, a routing track of the communications; Gsσ
nν as Connection Torsion, a stress energy of the 

transportations; and Csσ
nν as Entangling Connector, a connection of dark energy dynamics. Therefore, this 

framework represents a foundation of physical cosmology at the horizon commutations. 
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Consider an object observed externally and given by the (6.4.4-5) equations that actions of the commutation 
are dominant towards the residual entanglement [∂̌λ∂̌λ, ̂∂λ ̂∂λ]−

v
. Following the similar commutation infrastructure of 

the above equations, the event operations contract directly to the manifold communications and the commutation 
relations of equation (6.6.1-6) are simplified to: 

[∂̌λ∂̌λ, ̂∂λ ̂∂λ]−

v
= ·xn

·xν( R
2

gnν − Rσ
nνs + Gσs

nν + Csσ
nν)	 	 (6.6.7)

	 Rνm = [( ·xν∂ν)( ·xm∂m), ( ·xν∂ν)( ·xm∂m)]−
s

=
R
2

gνm	 (6.6.8)

	 Rμ
nνσ = − (∂νΓ

−μ
aσ∂aΓ

+μ
νσ + Γ

−ρ
aσΓ

+μ
νρ − Γ

+ρ
νσΓ

−μ
aρ) ≡ Rμ

nνσ( ̂∂λ, ∂̌λ)	 (6.6.9)

	 Gsσ
nν = Γ+s

nν∂s − Γ−σ
νn∂σ ≡ Gsσ

nν( ̂∂λ, ∂̌λ)		 (6.6.10)

	 Csσ
nν = Γ−s

mνΓ+σ
νn − Γ+σ

νnΓ−s
mν ≡ Csσ

nν( ̂∂λ, ∂̌λ)	 (6.6.11)

[ ̂∂λ
̂∂λ, ∂̌λ∂̌λ]+

v
= ·xn

·xν(R̃−
nν − R̃σ

nνs + G̃sσ
nν + C̃sσ

nν)	 	 (6.6.12)

	 R̃−
νm = R−

νm( ̂∂λ, ∂̌λ), R̃σ
nνs = Rσ

nνs( ̂∂λ, ∂̌λ)	 : ̂∂λ = L+
σν∂σ	 (6.6.13)

	 G̃sσ
νm = Gsσ

νm( ̂∂λ, ∂̌λ), C̃sσ
νm = Csσ

νm( ̂∂λ, ∂̌λ)	 : ∂̌λ = L−
σν∂σ	 (6.6.14)

where L∓
σν is the Lorentz group (3.11.2-4). More precisely, the event presences of the Y−Y+ dynamics manifests 

infrastructural foundations and transportations of the potential, curvature, stress, torsion, and contorsion, which 
give rise to the interactional entanglements through the center of an object by following its geodesics of the 
underlying virtual and physical commutations. Generally, transportations between Y−Y+ manifolds are conserved 
dynamically. 
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For a statically frozen or inanimate state, the two-dimensions of the world line can be aggregated in the 
expression Rσ

nνs ↦ Rnν, Csσ
nν ↦ Cnν and Gsσ

nν ↦ Gnν. Therefore, the equation (6.6.7) formulates General Relativity: 

Gnν = Rnν −
1
2

Rgnν	 	 : [∂̌λ∂̌λ, ̂∂λ
̂∂λ]+

v
= 0, Cnν = 0	 (6.7.1)

or 	 Rμν + Λgμν = 1
2 Rgμν + Gμν	 : Gμν =

8πG
c4

Tμν	 (6.7.2)

known as the Einstein field equation, discovered in November 1915. 

The theory had been one of the most profound discoveries of the 20th-century physics to account for general 
commutation in the context of classical forces. Thirty-four years after Einstein’s discovery of General Relativity, he 
claimed, “The general theory of relativity is as yet incomplete .... We do not yet know with certainty, by what 
mathematical mechanism the total field in space is to be described and what the general invariant laws are to 
which this total field is subject.” Next year in 1950, he restated “... all attempts to obtain a deeper knowledge of 
the foundations of physics seem doomed to me unless the basic concepts are in accordance with general relativity 
from the beginning.”

It turns out to be impossible to find a general definition for a seemingly simple property such as a system's 
total mass (or energy). The main reason is that the gravitational field—like any physical field—must be ascribed a 
certain energy, but that it proves to be fundamentally impossible to localize that energy. Apparently, for a century, 
the philosophical interpretation had remained a challenge or unsolved, until this Universal Topology was 
discovered since 2016, representing an integrity of philosophical and mathematical solutions to extend further 
beyond general relativity to include the obvious phenomenons of cosmological photon and graviton transportation, 
blackhole radiation, and dark energy modulation. 
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During 1920s, Alexander Friedmann, Georges Lemaître, Howard Robertson and Arthur Walker (FLRW) derived a 
set of equations that govern the universe the expansion of space in all directions (isotropy) and from every location 
(homogeneity) within the context of general relativity. The FLRW model declares the cosmological principle as that 
a universe is in homogeneous, isotropic, and filled with ideal fluid. For a generic synchronous metric in that 
universe, a solution to Einstein's field equation in a spacetime is expressed as a pair of the Friedmann equations 
with Hubble parameter: 

ds2 = (cdt)2 − a(t)2[ dr2

1 − kr2
+ r2(dθ2 + sin2 θ dϕ2)]	 (6.8.1)

3
c2 (

·a
a )

2

+ 3
k
a2

= Λ +
8πG
c2

ρ	 	 	 (6.8.2)

2
c2

··a
a

+
1
c2 (

·a
a )

2

+
k
a2

= Λ −
8πG
c4

p	 	 (6.8.3)

vr = H(t0)D,	 H(t) ≡
·a
a
	 : H0 = H(t0), vr = c(1 −

λemit

λemit
) 	 (6.8.4)

In cosmological observation, the movement rate of the universe is described by the model of time-dependent 
Hubble parameter H(t) to describe a galaxy at distance D given by Hubble Law: vr = H0D. For a constant 
cosmological constant Λ, the equation (6.8.2) includes a single originating event, the mass density ρ. This is what 
appear as if that the universe were not an explosion but the abrupt appearance of expanding spacetime metric.
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The asymmetric commutation is operated by one of the interpretable, residual features exchanging the 
information carried by the scalar fields (6.3.1-2): 

[∂̌λ∂̌λ, ̂∂λ ̂∂λ]−

s
= − ( ̂∂λ(∂̌λ − ∂̌λ)⟩−

s
	 	 : {ϕ−, φ+}	 (6.9.1)

[∂̌λ∂̌λ, ̂∂λ
̂∂λ]−

s
= − ( ̂∂λ(∂̌λ − ∂̌λ)⟩+

s
	 	 : {ϕ+, φ−}	 (6.9.2)

where the index s refers to the scalar potentials. The first equation is the physical animation and reproduction of 
asymmetric ontology, and the second equation is the virtual creation and annihilation of asymmetric ontology. As a 
general expectation, the asymmetric motion of ontology features that i) Residual Entanglement closely resembles 
the objects under a duality of the real world; and ii) Transformational Dynamics operates the processes under the 
event actions. As a notation, this chapter was introduced at September 9th of 2018. 

From definitions of the γν-Matrices (3.5.2), one can convert each of the right-side equations of the above 
asymmetric scalar entanglers explicitly under the second horizon at the constant speed: 

𝒪+σ
νm ≡ − ζ0∂σ(ζ2∂ν − ζ3∂m⟩−

s
	 	 : {ϕ−, φ+}	 (6.9.3)

𝒪−σ
νm ≡ − ζ1∂σ(ζ2∂ν − ζ3∂m⟩+

s
	 	 : {ϕ+, φ−}	 (6.9.4)

The 𝒪±σ
νm is the Y+ or Y− ontological modulators. Illustrated by equations of (6.5.5, 16.18), the ontological dynamics 

can now be fabricated in the covariant form of asymmetric ontology: 

R
2

gνm + Gσs
νm = 𝒪+σ

νm	 	 	 : ζν = γν + χν	 (6.9.5)

R̃νm + G̃σs
νm = 𝒪−σ

νm	 	 	 : ζν = γν + χν	 (6.9.6)
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Named as Ontological Field Equations, the first equation at the Y−-supremacy is affiliated with the physical 
Annihilation of Ontological processes. The second equation at the Y+-supremacy is the conservation inherent in 
the Virtual Creation of Ontological processes. Apparently, the creation processes are much more sophisticated 
because of the message transformations, relativistic commutations, and dynamic modulations. 

With the scalar potentials, the Y± events conjure up the entanglements of eternal fluxions as a perpetual 
streaming for residual motions traveling on curvatures of the world lines, which is the persistence of an object 
without deviation in its situation of movements at its state and energies. The term 𝒪−σ

νm or 𝒪+σ
νm implies the left- or 

right-hand helicity and modulations balanced to its opposite motion curvatures. Classically, the term "residual" is 
described by or defined as: an object is not subject to any net external forces and moves at conservation of 
energy fluxions on the world planes, relativistically. This means that an object continues its Y−Y+ interweaving at its 
current states superposable until some interactions or modulations causes its state or energy to change.

Considering the Infrastructural Matrices ζ = γ + χ, γ0γν = γν, γ1γ2 = iγ3 and γ1γ3 = iγ2 one can convert the ζ-
matrix explicitly into the asymmetric scalar entanglers, shown by the following: 

𝒪+σ
νμ = ◊+ − i ( 0 − ∂

c∂t D+
a

∇ ⋅ D+
a ∇ × H+

a /c) 	 	 (6.9.7)

𝒪−σ
νm = ( 0 − ∂

c∂t B−
a

∇ ⋅ B−
a −∇ × E−

a /c) − i◊−	 	 (6.9.8)

where the D+
a , E−

a , B−
a  and H+

a  fields are the intrinsic modulations in the form of a duality of asymmetry and 
antiasymmetry cohesively. 

γ0∂σ(γ2∂ν⟩−
s

+ χ0∂σ(χ2∂ν⟩−
s

= ic ( 0 − ∂
∂t D+

a

c∇ ⋅ D+
a ∇ × H+

a )	 (6.9.9)
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γ1∂σ(γ3∂m⟩+
s

+ χ1∂σ(χ3∂m⟩+
s

= c ( 0 − ∂
∂t B−

a

c∇ ⋅ B−
a −∇ × E−

a )	 (6.9.10)

◊+ = γ0∂σ(γ3∂m⟩−
s

= ( 1
c2

∂2

∂t2 ⟩− − (∇2⟩−	 	 (6.9.11)

◊− ≡ − iγ1∂σ(γ2∂ν⟩+
s

= ( 1
c2

∂2

∂t2 ⟩+ − (∇2⟩+	 	 (6.9.12)

Apparently, the ontological process, (∂ν + ieAν /ℏ) and (∂ν − ieAν /ℏ) is primarily the superphase Aν and Aν 
operations as the resource supplier or modular of the off-diagonal matrices for the asymmetric dynamics. 
Meanwhile, it generates the light and gravitational waves ◊± from their diagonal elements. The Y−Y+ events 
conjure up the entanglements of eternal fluxions as another perpetual streaming for transportations on the world-
line curvatures. The torque transportation between the complex manifolds of the Y−Y+ world planes redefines the 
rotational quantities of how commutations between the dual spaces are entangled under the conjugation 
framework in two referential frames traveling at a consistent velocity with respect to one another. These equations 
are the transport dynamics affiliated with the physical Reproduction and Animation of the ontological processes. At 
the constant speed u± = ∓ c, the ontological dynamics implies the two-dimensional motion curvatures be operated 
at the second horizon giving rise to the third horizon and transporting the entangling forces χ̃ν ↦ χν at the four-
dimensional spacetime manifold.  
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At a free space or vacuum, the above equations derives the commutative formulae: 

R
2

g− + G = O+	 	 	 : g− = gνm,	  G = Gσs
νm,	 O+ = 𝒪+σ

mν	 (6.10.1)

R̃+ + G̃ = O−	 	 	 : R̃+ = R̃νm, G̃ = G̃σs
νm,  O− = 𝒪−σ

mν	 (6.10.2)

As expected, the ontological gamma- and chi-fields are similar to or evolve into electromagnetic fields and 
gravitational fields. As the processes of the nature of being, the equations (6.9.3-4) uncoil explicitly the compacted 
covariant formulae. Generally, the above conservation of ontological dynamics describe the following principles: 

1. The ontological dynamics is conserved and carried out by the area densities for creations or 
annihilations, which serve as Law of Conservation of Ontology. 

2. In the world planes, the curvature R and stress tensor Gσs
νm is dynamically sustained during the 

asymmetric modulations over a spiral gesture of movements. 
3. Without the Riemannian curvature ℜ± = 0, it indicates that the system (such as a galactic center) is 

spiraling on the world lines and entangling through a modulation of the O± matrix between the Y−Y+ 
manifolds at the second horizons.

4. Operated and maintained by the superphase potentials, the conservation of energy fluxions supplies 
the resources, modulates the transform, and transports potential messages or forces, alternatively. 

5. The commutation fields of the superphase potentials transform and entangle between manifolds as 
the resource propagation of the asymmetric dynamics. 

6. The torque fields of the superphase potentials transport and entangle between manifolds as the force 
generators of the ontological processes of motion dynamics. 
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Apparently, it represents that the resources are composited of, supplied by or conducted with the residual 
activators and motion modulators primarily in the virtual world. It implies that, in the physical world, the directly 
observable parameters are the coverture R, stress tensor G and wave propagation ◊±. Aligning with the dual 
world-lines of the universal topology, the commutation of energy fluxions animates the resources, modulates 
messages of the potential transform and transports while performing actions or reactions. 
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Connected to the Y− or Y+ entanglement, the dynamic accelerations g±
s  of ontology are given by equations of 

(6.9.1-2) with the scalar potential as the following expression: 

g−
s /κ−

g = [∂̌λ∂̌λ, ̂∂λ
̂∂λ]−

s
− O+	 	 : κ−

g =
ℏc
2E− 	 (6.11.1)

g+
s /κ+

g = [∂̌λ∂̌λ, ̂∂λ ̂∂λ]+
s

− O−	 	 : κ+
g =

ℏc
2E+ 	 (6.11.2)

where κg = 1/(ℏc) is a constance. For a system, its core center may absorb the objects when g+
s > 0 and emits 

objects at g+
s < 0. To maintain the stability at g̃s = g+

s + g−
s , the accelerations of a system might be conserved: 

g+
s + g−

s = 0 and usually has to balance both a black core absorbing energies and a white core exert energies. 
Because the resources are primarily supplied by the virtual world where operates the residual activators and 
motion modulators, any life activities appear to be favorable towards the Y+ deceleration g+

s < 0 for mass emission 
and balanced by the Y− accelerations g−

s > 0, known as Hubble’s Law. In other words, the energy conservation 
implies that the light emission at the second horizon might always be observable as the redshift or dispersive 
waves under a third horizon, which, however, is not Doppler shift. The conservation of virtual and physical 
dynamics balances the expansion or reduction of the universe at the scale of both virtual and physical spaces. It is 
a property of the entire universe as a whole rather than a phenomenon that applies just to one part of the universe 
observable physically. 

Since the ontological dynamics at the second horizon is on world planes with two-dimensional coordinates, the 
trace of the diagonal elements of the equation (6.10.1-2) can be extracted and shown by the following:

··a
a

+ (
·a
a )

2

+
kc2

a2
= ic2SA +

8πG
c2

(ρc2 − p)	 : SA = Tr(𝒪−
d )	 (6.11.3)
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R = − 2[ 1
c2

··a
a

+
1
c2 (

·a
a )

2

+
k
a2 ], Gtt =

8πG
c2

ρ, Grr =
8πG
c2

p 	 (6.11.4)

Named as Horizon Field Equation, it serves as conservation of the second horizon. One can further rewrite it to the 
following: 

H2
2 + H2H3 +

kc2

a2
= ic2SA +

8πG
c2

(ρc2 − p)	 	 (6.11.5)

H2 =
·a
a

, 	 H3 =
··a
·a
		 	 	 (6.11.6)

where H2 or H3 is named the second or third horizon function, respectively. Representing the arisen ratios, these 
horizon functions extend the classical Hubble parameter H2 into a hierarchy of the natural topology of universe. 
Because, Horizon Functions are a collection of the complex states, it implies an eternal yinyang-steady state 
universe in form of a spiral galaxy that dynamically orchestrates the mass, density, photon, graviton, 
thermodynamics, weak and strong forces, packed all together. 

At near the third horizon, the curvature k might be zero. The horizon field equation becomes a quadratic 
equation, resolvable for the second horizon function H2. Solving the quadratic equation H2

2 + H3H2 − K2 = 0, one 
has the roots for the second horizon function H2 to extend the classical Hubble parameter as he following: 

 H2 =
1
2 ( − H3 ± H2

3 + 4K2)	 	 	 (6.11.7)

K2 ≡ K2(ω, T ) = ic2SA +
8πG
c2

(ρc2 − p)	 	 (6.11.8)

Accordingly, because K2 is a complex function at the second horizon, the scalar metric a(t) is a complex function, 
representing a harmonic duality of the Y−Y+ interwoven dynamics for life streams entangling on both of World 
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Planes. Therefore, the equation (6.11.3) is contradict to the hypothesis that the universe described by the equation 
(6.8.2) implies abrupt appearance of expanding spacetime metric. 
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At the third horizon or higher, the energy potentials embodied at the mass enclave conserve the asymmetric 
commutations as one of the transient astronomical events and features propagation of the curvature dynamics 
carried by the Vector fields, shown by a pair of the commutative equations (6.3.1-2): 

[∂̌λ∂̌λ, ̂∂λ ̂∂λ]−

v
= − ( ̂∂λ(∂̌λ − ∂̌λ)⟩−

v
	 	   : {ϕ−, V+}	 (6.12.1)

[∂̌λ∂̌λ, ̂∂λ
̂∂λ]−

v
= − ( ̂∂λ(∂̌λ − ∂̌λ)⟩+

v
	 	   : {ϕ+, V−}	 (6.12.2)

where the index v refers to the vector potentials. The first equation is the physical dynamics of cosmology, and the 
second equation is the virtual motion dynamics. 

Aligning with the continuously arising horizons, the events determine the derivative operations through the 
vector potentials giving rise to the matrix fields for further dynamic evolutions at the Y+-supremacy. From 
definitions of the Lorentz-matrices (3.11.6-7), one can convert the right-side equation (6.12.1) of the asymmetric 
vector entanglers explicitly into the following formulae, similar to the derivation of equation (6.9.7):  

Λ+σ
νm = ◊+ − i ( 0 − ∂

c∂t D+
v

∇ ⋅ D+
v ∇ × H+

v /c)	 	 (6.12.3)

where the lower index v indicates the vector potentials, the D+
v  and H+

v  fields are the intrinsic modulations in the 
form of a duality of asymmetry and antiasymmetry cohesively. The Λ+σ

νμ  is the Y+ cosmological modulator that 
extends the classic cosmological constant to the matrix. Illustrated by equations of (6.6.7), the motion dynamics 
can now be fabricated in the covariant form of asymmetric equation: 

ℛ−σ
νms + Λ+σ

νm =
R
2

gνm + Gsσ
νm + Csσ

νm	 	 	 (6.12.4)
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ℜ− + Λ+ =
R
2

g− + G + C−	 	 : Λ+ ≡ Λ+σ
νm	 (6.12.5)

The Riemannian curvature ℜ− ≡ ℛ−σ
νmμ associates the metric g−, relativistic stress G and contorsion C tensors to 

each world-line or spacetime points of the Y− manifolds that measures the extent to the metric tensors from its 
locally isometric to its opponent manifold or, in fact, conjugate to each other’s metric. Apparently, the dark 
dynamics is the sophisticated processes with the message transformations, relativistic commutations, and 
dynamic modulations that operate the physical motion curvature. This equation servers as Law of Conservation of 
Y− Cosmological Motion Dynamics, introduced at 17:16 September 7th 2017 that the Y− fields of a world-line 
curvature are constituted of and modulated by asymmetric fluxions, given rise from the Y+ vector potential fields 
not only to operate motion geometry, but also to carry out messages for reproductions and animations. It implies 
that the virtual world supplies energy resources in the forms of area fluxions, and that the cosmological modulator 
Λ+ has the intrinsic messaging secrets of the dark energy operations, further outlined in the following statement: 

1. During the Y−Y+ entanglements between the world planes, the asymmetric potentials dynamically 
operate spacetime curvatures ℜ− and supply the area energy at a horizon rising from symmetric 
fluxions of vector potentials. 

2. The Y− motion curvature ℜ−, stress G and contorsion C dynamically balance the transformation and 
transportation through the asymmetric fluxions entangling between the dual manifolds. 

3. The Y− asymmetric motions are internally adjustable or dynamically operated through the potentials of 
the Y+ modulator Λ+ through the energy fluxions. In other words, a cosmic system is governed by the 
modulator Λ+ symmetrically and the commutation asymmetrically. 

4. The Λ+ modulator evolves, generates and gives rise to the further horizons which integrate with the 
dynamic forces, motion collations, or symmetric entanglements.
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5. Remarkably as its resources of symmetric counterpart, it associates the diagonal components that 
embed and carryout the horizon radiations, wave transportations, as well as the force generators 
spontaneously. 

6. The trace of moderation tensor Tr(Λ+
d ) is observable externally and might be dependent only to the 

frequency and temperature Λd(ω, T ) in a free space. As expected, the smaller the Λd as a constant, the 
greater stability the universe. 

7. Besides, the antisymmetric strength D+
v  and twisting H+

v  fields of the asymmetric Λ+ components are a 
part of the propagational entanglements throughout the system intrinsically, resourcefully, modularly, 
and gracefully.

Usually, the matrix Λ+ institutes dynamic modulations internally while its asymmetric area fluxions and the reactors 
are observable externally to the system. 
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In a parallel fashion, by following the same approach, we can fabricate compactly the contravariant formula at 
the Y−-modulation and its conservation inherent in the Virtual Dark Dynamics. 

ℛ̃+σ
νmμ + Λ−σ

νm = R̃νm + G̃σs
νm + C̃σs

νmμ	 	 : Λ−σ
νm = ( 0 − ∂

c∂t B−
v

∇ ⋅ B−
v −∇ × E−

v /c) − i◊−	 (6.13.1)

ℜ̃+ + Λ− = R̃ + G̃ + C̃	 : Λ− ≡ Λ−σ
νm	 	 	 (6.13.2)

where the B−
v  and E−

v  fields are the intrinsic modulations in the form of a duality of asymmetry and antiasymmetry 
cohesively. The matrices are associated with the Lorenz-group at the third or higher horizon. The above equation 
also serves as Law of Conservation of Y+ Cosmological Field Dynamics that associates curvature, stress and 
contorsion with commutator of area fluxions: 

1. At a horizon rising from commutations of vector potentials, this equation describes the outcomes 
between the internal entanglements and motion behaviors observable externally to the system though 
the Y− modulation Λ− of the activator. 

2. The motion annihilation of metric g+, stress G̃ and connector tensors C̃ conserve the Riemannian 
curvature ℜ+ travelling over the world lines or spacetime and entangling through the actor Λ− matrix 
between the Y−Y+ manifolds at the third or higher horizons. 

3. The Y+ motion curvature ℜ+, stress G̃ and contorsion C̃ dynamically balancing the transportation 
through the asymmetric fluxions may radiate the lightwaves, photons and gravitons associated with its 
symmetric counterpart. 

4. The fluxion is entangling the vector potentials to propagate the resource modulator Λ−
v  of the 

antisymmetric strength B−
v  and twisting E−

v  fields, conservatively and consistently. 
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5. The internal continuity of energy fluxion might be hidden and convertible to and interruptible with its 
Y+ opponent fields for the dynamic entanglements reciprocally throughout and within the system.

6. The Λ−
d  is asymmetric fluxion for the force generator, classically known as the spontaneous symmetry 

breaking. As expected, the symmetry can be evolved gracefully for activities such that the entire 
system retains symmetry. 

7. The asymmetric and anti-asymmetric strength E−
v  and twisting B−

v  fields of the off-diagonal Λ− 
components are a part of the propagational entanglements throughout the system intrinsically, 
resourcefully, modularly, and gracefully.

At the Y−-supremacy, the asymmetric forces or acceleration is logically affiliated with the virtual dynamics while its 
physical motion curvature is driven by the Y+-supremacy of the virtual world. 

For the accelerations at non-zero g±
v ≠ 0, one has the following expression, similar to (6.11.1-2) of the 

ontological accelerations: 

g−
v /κ−

g = [∂̌λ∂̌λ, ̂∂λ
̂∂λ]−

v
− Λ+	 	 : κ−

g =
ℏc
2E− 	 (6.13.3)

g+
v /κ+

g = [∂̌λ∂̌λ, ̂∂λ ̂∂λ]+

v
− Λ−	 	 : κ+

g =
ℏc
2E+ 	 (6.13.4)

where g−
v  or g+

v  is a normalized acceleration of cosmology. As a duality, a galaxy center may have a mixture of a 
black core absorbing objects and a white core radiating the photons and gravitons. For a blackhole, its core center 
may absorb the objects in order to maintain its activities for its motion stability of annihilation. Reciprocal to a 
blackhole, a galaxy center may have more radiations instead of absorbing objects, which results in a brightness of 
its core to stabilize its highly functioning activators and operating modulators - the nature of the mysterious dark 
energy. 
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A coherent wave is the synthesis of the state packet or specific oscillations, often described as a duality of the 
Y−Y+ dynamics most closely resembling the oscillatory behavior of wave propagations bidirectionally, representing 
a state in a system for which the ground-state wave-packet is displaced from the origin of the system. These 
states, for example, can be expressed as eigenvectors of the ladder operators to form an overcomplete family, or 
related to the solutions by a pair of the reciprocal oscillators with an amplitude equivalent to the classical 
progressive displacement. In the horizon infrastructure, two of remarkable characteristics of wave packet 
propagations are non-dispersive at the second horizon and dispersive at the third or higher horizons. 

Non-dispersive packet is the wave-packet preserved from spreading that travels in one direction, multiplied by 
a plane wave traveling in the opposite direction, reciprocally. Especially suitable for photons and gravitons at the 
second horizon, it has the appealing features that the waves, undergo only local variations in the stabilizing 
envelopes, do not spread out as they propagate in free space, and travel with the speed of light in straight lines. 
This virtual behavior is under a Y−Y+ interweavement on the world planes that can be conveniently expressed 
natively by polar coordinates {r, ϑ}, where r depicts the physical manifold as a whole aligned with its virtual twin 
and positioned at the natural superphase ϑ. On the two-dimensional world planes, this polar system simplifies the 
following formulae observable externally to the system.  

∇2ψn = 4
E−

n E+
n

(ℏc)2
Nc

nηnψn	 	 	 : ψn ∈ {φ−
n , ϕ+

n }	 (6.14.1)

−iℏ
∂
∂t

ψn = − i
(ℏc)2

2E−
n

∇2ψn + V(r, ϑ)ψn	 	 (6.14.2)

∇2 =
1
r

∂
∂r (r

∂
∂r ) +

1
r2

∂2

∂ϑ2
	 	 : ict = rcos(ϑ)	 (6.14.3)
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where the ηn is the coupling efficiency. Given by the section V, the Nc
n=N±

n  is for the particles at nonzero charges 
and Nc

n=No = N − N±
n  for neutrinos at neutral charge. Under superphase modulation of the first equation, the second 

equation is the enhanced Klein–Gordon equation and the third equation is the one-dimensional Schrödinger 
equation. Because of the Y−Y+ duality, the wave function ψn contains two types of the packets ψn ∈ {φ−

n , ϕ+
n }, where 

the scalar potential packet is the Y−Y+-wave propagating and interweaving simultaneously and reciprocally. As a 
result, under the second horizon, a solution to the Horizon Field Equation (2.5.1) and the above Non-dispersive 
Packet Equations is at a world plane as the virtual medium, characterizable simply by the two-dimensions of a 
polar coordinate system with one r for physical space and the other ϑ for virtual space.  The carrier wave 
propagates at the phase speed, the modulation envelope propagates at the group speed that governs the 
propagation of information. 

For the fields of dark energy in a free space, the right-side of the equation (6.14.1) might be considered as the 
resources of the dark energy. Multiplied by δ(r), it becomes a boundary condition of the emission source. 
Furthermore, the state of any virtual energy E−

n  or E+
n  is an imaginary function with the wave-frequencies E±

n (ωn) of 
photon, graviton, neutrino, etc., illustrated by the following examples:

E∓
m = ± imc2 , ℏω ⇌ mc2, ηm = 66.6 % 	 : Mass acquisition 	 (6.14.4)

E±
c = ∓

i
2

ℏωc, ηc = 2/π = 63.7 % 	 	 : Photon radiation of blackhole	 (6.14.5)

E±
g = ∓

i
2

Ep, Ep = ℏc5
g /G, ηg = 100 % 	 : Graviton radiation of blackhole	 (6.14.6)

E±
e = ∓

i
2

ℏωe, ηe = π−3 = 3.2 % 	 	 : Planck Electron-photon radiations	 (6.14.7)

E±
pm =

∓iℏ2c
2 2μ

[cos
πν
2

+ cos(
ω
2

+
πν
4

)sin
πν
2 ]1/2ν	 : Electron capture in polar molecules	 (6.14.8)
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In the last equation, the weakly bound states and electron energy is an example for the point dipole model of the 
polar molecule, classically known as scaling anomaly to the inverse square interaction or self-adjointness. 
Relevant to a relational {r, ϑ} model, such as ψ (r, ϑ) = R(r)Θ(ϑ) or ψ (r, ϑ) = eikrcos(ϑ)ϕ(r), the exact solutions to the 
(6.14.1-3) equations can be comprehensive in order to decompose the scalar waves into bidirectional, forward and 
backward, traveling plane wave-packets.  

Approximated as blackbody ejections, the thermal state characterizes the radiation either spontaneously 
emitted by many ordinary objects or naturally operated by dark energies. In cosmology, a perfectly insulated 
enclosure is in thermal equilibrium internally, contains blackbody radiation, emits radiations at the second horizon, 
and has negligible effects upon the equilibrium at the spacetime horizon. In the equations of (6.14.1-3), three 
virtual states are the important ingredients: frequencies ωn, temperature T, and chemical potential μn, each of which 
has a scope of its domain significance. For instance, at the second horizon, it features the well-known Fermi–Dirac 
statistics with Ec

n = ϵn − μn, introduced in 1926 by Enrico Fermi and Paul Dirac, independently, as the following:

Nc
n = hc

n N =
1

eiEc
n /kBT + 1

N	 : c ∈ {−,0,+}, At a second horizon of world planes	 (6.14.9)

Because, in the second horizon, a superposing collection of indistinguishable objects may occupy a set of 
available discrete energy states at thermodynamic equilibrium, a distribution of particles over energy states in 
systems consists of many identical objects that obey the Pauli exclusion principle, introduced in 1925. 

Dispersive packet is the wave-packet travelling in the third or higher horizon or a spacetime cluster as the 
physically three-dimensional medium. The propagation of waves in a dispersive medium is under the Y− 
supremacy of a spacetime manifold with the bidirectional representation in connection with the boundary 
conditions as well. 

1
c2

∂2

∂t2
ψn − ∇2ψn = 4

E−
n E+

n

(ℏc)2
Nc

nηnψn	 : ∇2 =
∂2

∂x2
+

∂2

∂y2
+

∂2

∂z2
	 (6.14.10)
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−iℏ
∂
∂t

ψ = Ĥψ,  Ĥ ≡ − i
(ℏc)2

2E−
n

∇2 + V(r, t)	 	 (6.14.11)

∇2 =
1
r2

∂
∂r (r2 ∂

∂r ) +
1

r2 sin θ
∂
∂θ (sin θ

∂
∂θ ) +

1
r2 sin2 θ

∂2

∂φ2
,	 (6.14.12)

For thermodynamics, the average energy in a bulk mode can be expressed by the partition function of energies: 

Ẽ± = ± iE±
n ( 1

2
+

1
e±iE±

n /kBT − 1 )	 : At a third horizon of spacetime manifold	 (6.14.13) 

The last term of this equation represents the well-known Bose–Einstein statistics with E±
n = ϵn − μn, introduced by 

Satyendra Nath Bose in 1924. The aggregation in the same state is a bulk characteristic and accounts for the 
cohesive streaming fluxions of, for example, laser light and the frictionless creeping of superfluid helium. At the 
physical horizons, a solution to the Cosmic Field Equation (6.7) or Dispersive Packet Equation (6.14.10-11) is at a 
spacetime manifold as the physical medium, characterizable by the tetrad-dimensions with Cartesian or spherical 
coordinate system. 

Travelling through a physical spacetime or a galaxy, light from its original path in non-dispersive packet 
becomes dispersive until it exists the physical horizon and continues on its deflection waves non-dispersively. 
Under this principle, since the dispersive packets behave like gravitational fields and interfere with spacetime 
manifold physically, the deflection wavelengths of intergalactic eclipse can reveal some characteristics of the 
spacetime galaxy such as its size, massive type, motion activity, or distance. In “physical cosmology”, however, 
this is interpreted as the motion of undisturbed objects in a background curved geometry or alternatively as the 
response of objects to a force in a flat geometry, known as gravitational lensing. Under this classic interpretation, 
the observer has limited itself towards the decoherence features of the universe, such as the angle of deflection 
light in a simple form of either relativistic Newtonian or Schwarzschild radius θ = 2rs /r of equation (4.5.4). 
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Cosmic waves, including all wavelength of lightwaves, can be either electromagnetic radiation or dark energy 
emission, or both. Without sufficient empirical or philosophical verifications, it becomes an inconceivable 
hypothesis that electromagnetic radiation be a remnant from an early stage of the universe when the universe 
began. 

Mathematically, both of the dispersive and non-dispersive wave-packets have been researched extensively for 
the three-dimensional spherical coordinates in physical space. It can be as easy to evaluate asymptotically or 
numerically as those to be converted to the polar wave equations in virtual world planes. Besides, while a 
luminosity distance might be applicable within a spacetime only, it can be utilized to estimate the radius of a 
remote galaxy as well. 
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Powered by Horizon Topology philosophically, this manuscript prevails over both Einstein's field equation 
(6.1.1) and Friedmann equations (6.1.3-4) with Natural Cosmology of Ontological Field Equation (6.11.11) and 
Horizon Field Equation (6.11.3, 6.11.5). The second horizon function H2 is reevaluated for the world-line metric 
(2.5.2) to extend the classical Hubble parameter. These solutions integrate the natural complex states together, 
demonstrating a duality of virtual and physical coexistence, the entropy of thermodynamics, radiation of photons, 
emission of gravitons, particle interactions. In addition, the “general relativity” is substituted by the Cosmic Field 
Equation (6.13.1) with the inconceivable cosmological matrix. 

Figure 6.15.1: Intergalactic Virtual Commutations at Second Horizon of World Planes
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For the second horizon, the figure above highlights the formulae of the cosmological field theory of ontological 
evolutions, which is mathematically epitomized on the two-dimensional world planes. At the second horizon, 
intergalactic commutations of the photon and graviton emissions are predominant in the polar fields without 
singularity, where the light traveling at non-dispersive is hardly relevant to the motion dynamics of its physical 
object at the third horizon. In fact, the redshift implies the dark energy was and has been continuously operating 
the physical dynamics at the ontological regime, a process of which is always accompanied by radiations of 
lightwaves and interweave of gravitations. 

Figure 6.15.2: Heliosphere Physical Interactions at Third Horizon of Spacetime Manifolds 

Chapter 6. Natural Cosmology  Section 15- Natural Cosmology In a Nutshell

153

Space	Propaga+on	of		Dispersive	Wave		Packets	

Space&me	Asymmetric	Fields	

Sk(r) = r sinc (r k) =
sin(r k)/ k , k > 0
r, k = 0
sinh(r |k | )/ k , k < 0.

Λ+σ
νm = Λ+

d − i ( 0 − ∂
c∂t D+

v

∇ ⋅ D+
v ∇ × H+

v /c)

Ẽ± = ± iE±
n ( 1

2 + 1
e±iE±n /kBT − 1 )

λ	

x 
Ω	

y	

	z	
ict	

1
c2

∂2

∂t2 ψn − ∇2ψn = 4 E−
n E+

n

(ℏc)2 Nc
nηnψn

∇2 = ∂2

∂x2 + ∂2

∂y2 + ∂2

∂z2

ψn ∈ {ϕ−
n , ϕ+

n }

∇2 = 1
r2

∂
∂r (r2 ∂

∂r ) + 1
r2 sin θ

∂
∂θ (sin θ

∂
∂θ ) + 1

r2 sin2 θ
∂2

∂φ2

Λ+
d ≡

( 1
c2

∂2

∂t2 ⟩+
n

0

0 −(∇2⟩+
n

Gμν = 8πG
c4 Tμν

−iℏ ∂
∂t

ψ = Ĥψ

r	

Ĥ ≡ − i
(ℏc)2

2E−
n

∇2 + V(r, t)

d Σ2 = dr2 + S2
k (r)(dθ2 + sin2 θ dφ2)

ℜ− + Λ+ = R
2 g− + G + C−



At the third horizon, the world planes are further evolved into spacetime manifolds, where the physical fields 
inaugurate the full mass enclave, acquire freedom of the extra rotations, and are transited to gravitational forces 
with a central-singularity. As another collection, the figure above highlights the formulae of the cosmological field 
theory of asymmetric dynamics, which is mathematically sketched on the tetrad-dimensions of spacetime 
manifolds. Because Y−Y+ entanglement is a part of mass enclave processes, the superphase fluxions exert a pair 
of the gravitational fields in a spacetime manifold, appearing as if there were from nothing with abrupt appearance 
of expanding spacetime metric. This was the course of how the “physical cosmology” has been misled to the 
flawed hypothesis that universe were expanding from the primordial "Big Bang". Since the dispersive lightwave 
packet is the known characteristics of physical medium in spacetime horizons, the redshift occurs at the 
conversion between the second and third horizon, which might appear as or equivalent to “expanding”. As 
expected, the time-lapse conversion to the physical horizons is equivalent to “expanding” or simply dispersive that 
is the known characteristics of the virtual world imposing or exposing on the physical world.

Our universe has a perfect environment, neither inflate nor deflation, pertaining to and suitable for a duality of 
the two-sidedness lying at the heart of all events or instances as they are interrelate, opposite or contrary to one 
another, each dissolving into the other in alternating streams that operates a life of creation, generation, or actions 
complementarily, reciprocally and interdependently. The nature consistently emerges as or dynamically entangles 
with a set of the Y−Y+ fields between matter interruptions that communicates and projects their interoperable 
states to its surrounding environment, alternatively arisen by or acting on its opponent through the reciprocal 
interactions. 

In conclusion, the universe is naturally eternal and dynamically yinyang-steady. The entire universe is 
orchestrated as a whole rather than a phenomenon that applies just to one part of the universe or from the 
physical observation only, which, in the current model of “physical cosmology”, is at the "collapsed" states of the 
interweaving dynamics. Therefore, our astronomers shall bid farewell to the “Big Bang” theory. 
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Ontological Evolution 

Under Universal Topology W∓ = P ± iV, a duality of the potential 
entanglements lies at the heart of all event operations as the natural 
foundation giving rise to and orchestrating relativistic transformations for 
photons and spiral transportations for gravitons. In addition, the superphase 
modulation conducts laws of evolutions and horizon of conservations, and 
maintains energy bonds, appearing as field entanglements of coupling weak 
and strong forces compliant to quantum chromodynamics and Standard 
Model of particle physics. It extends the unified physics stunning at 
exceptional remarks of the ontological specifics. 

Consistently landing on classical and extending to modern physics, this 
manuscript uncovers a series of the groundbreaking philosophy and 
mathematics accessible and tested by the countless artifacts of modern 
physics. 

XU, Wei (徐崇伟）	 155
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When an event gives rise to the states crossing each of the horizon points, an evolution process takes place. 
One of such actions is the field loops (∂νAμ − ∂μAν)jk that incept a superphase process into the physical world from 
the virtual Y+ regime where a virtual instance is imperative and known as a process of creations or annihilations. 
Because it is a world event incepted on the two dimensional planes {r ∓ ik} residually, the potential fields of 
massless instances can transform, transport and emerge the mass objects symmetrically into the physical world 
that extends the extra two-dimensional freedom. Within the second horizon, this virtual evolution is implicit until it 
embodies as an energy enclave of the acquired mass, and associates with strong nuclear and gravitational energy 
in the next horizon. 

As a duality of nature, its counterpart is another process named the Y− Explicit Reproduction ( ·xνDν)j ∧ ( ·xμDμ)k. It 
requires a physical process of the Y− reaction or annihilation for the Animation. Associated with the inception of a 
Y+ spontaneous evolution, the actions of the Y− Explicit reproduction are normally sequenced and entangled as a 
chain of reactions to produce and couple the weak electromagnetic and strong gravitational forces symmetrically 
in massive dynamics between the second and third horizons. At the second horizon of the event evolution 
processes, the gauge fields yield the holomorphic superphase operation, continue to give rise to the next horizons, 
and develop a complex event operation (1.8.1) in term of an infinite sum of operations: 

∂̌ = ·xνζνDν = ·xνζν∂ν + i ·xνζν(Θν + κ̃−
2

·Θμν + ⋯)	 	 (7.1.1)

	 Θν =
∂ϑ(λ)
∂xν

,	 ·Θνμ =
∂Aμ

∂xν
−

∂Aν

∂xμ
= F−n

νμ ,	 κ̃−
2 = 1/2	 (7.1.2)

̂∂ = ·xν ·ζνDν = ·xνζν∂ν − i ·xνζν(Θν + κ̃+
2

·Θνμ + ⋯)	 	 (7.1.3)

	 Θν =
∂ϑ(λ)

∂λ
,	 ·Θνμ =

∂Aμ

∂xν
−

∂Aν

∂xμ
= F+n

νμ ,	  κ̃+
2 = (κ̃−

2 )*	 (7.1.4)
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The superphase Θν is under a series of the event λ actions, giving rise to horizon of the vector potentials F±n
νμ . 

Therefore, the second and third horizon fields are emerged and unfold into the following expressions: 

∂̌ = ·xνζνDν = ·xνζν∂ν + i ·xνζν( e
ℏ

Aν + κ̃−
2 F+n

νμ + ⋯)  	 	 (7.1.5)

̂∂ = ·xν ·ζνDν = ·xνζν∂ν − i ·xνζν( e
ℏ

Aν + κ̃+
2 F−n

νμ + ⋯) 		 (7.1.6)

where e is a coupling constant of the bispinor fields. Naturally, defined as the event operation or similar to the 
classical Spontaneous Breaking, it involves the evolutional and symmetric processes of the natural Creation and its 
complement duality known as Annihilation.  

cb

a

↺: Y −
Y + :↻

D
λ ψ

+
b

}

{D
λψ

− a
,

{D
λ ψ −c , D λψ +a }

{Dλψ +
c , Dλψ−

b }

Figure 7.1: Two Implicit Loops of Triple Explicit Entanglements

As a part of infrastructure of universe, the principle of the chain of least reactions in nature is for three particles to 
form a loop. Confined within a triplet group, the particles jointly institute a double streaming entanglement with the 
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three action states, illustrated in Figure 7.1, introduced in June 6th of 2018. The actions of double wedge 
circulations ∧ in the above figure have the natural interpretation of the entangling processes: 

↺ : (Dλψ−
a → Dλψ−

b → Dλψ−
c )↰	 	 : Right-hand Loop	 (7.1.7)

↻ : ↱(Dλψ+
b ← Dλψ+

c ← Dλψ+
a )	 	 : Left-hand Loop	 (7.1.8)

{Dλψ−
a , Dλψ+

b }, {Dλψ−
b , Dλψ+

c }, {Dλψ−
c , Dλψ+

a }	 : Triple States	 (7.1.9)

Acting upon each other, the triplets are streaming a pair of the Y−Y+ Double-Loops implicitly, and the Triple States 
of entanglements explicitly. 

Essentially, an integration of the above formulae, the above principle of Evolutional Processes outlined 
philosophically ( ̂∂λ ↺ ̂∂λ ⇌ ∂̌λ ↻ ∂̌λ) is concisely translatable into the equations of physics in mathematical formula: 

S+
2 + R+

2 ↺ S+
1 + R+

1 ⇌ S−
2 + R−

2 ↻ S−
2 + R−

2 	 	 (7.1.10)

This fundamental loop structure serves as the generators of the infrastructure. As a fascinating consequence, one 
can anticipate the following results: 

1. Applying the principle of Least Operations of Eq. (2.5.1-2) on World Equations, the events of the 
fundamental generators of the infrastructure to produce or give rise to Pauli Matrix, Direct Equation, 
Schrödinger Equation, Klein–Gordon Equation, etc., known as Quantum Physics. 

2. With the principle of Double Loops of Triple Entanglements of Figure 7.1, the nature orchestrates the 
potential fields of the infrastructure to produce Gauge Theory, Quantum Chromodynamics, Standard 
Model, etc., named as Quantum Ontology. 

At this horizon, some objects acquire a part of their mass quantity (exert weak forces for partial physical 
interactions) and some have zero-mass (interactive virtually without force). Essentially, they are building blocks of a 
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fully physical domain SU(3). Only at the third horizon, particles have their full mass (strong force interactions). 
Associated with the mass enclave, a force is natural in physical domain but not in virtual world.
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From the first type of World Equations (2.4.2), the virtual superphase events under both of the Y−Y+ reactions 
ψ± evolve their density of the circular process, simultaneously: 

Ŵn = [ψ+( ̂x, λ) + κ+
1

̂∂ψ+( ̂x, λ)⋯][ψ−(x̌, λ) + κ−
1 ∂̌ψ−(x̌, λ)⋯]

	 = ψ+ψ− + kJJs + k∧( ̂∂ψ+) ∧ (∂̌ψ−)	 (7.2.1)

	 Js =
ℏc2

2E− (ψ+∂̌ψ− + ψ− ̂∂ψ+) = {icρ, J}	 (7.2.2)

where kJ or k∧ is a constant. The first term ψ+ψ− is the ground density, and the second term is the probability 
current or flux Js. Apparently, the third term constructs the horizon interactions. Since the tensor product has two 
symmetric types, the tensors react upon each other, symbolized by the wedge product ∧ as the following: 

( ̂∂ψ+
j ) ∧ (∂̌ψ−

k ) = ( ·xμζμDλψ+
j ) ∧ ( ·xνζμDλψ−

k )
	 = ·xμζμ(∂μ − i

e
ℏ

Aμ − κ̃+
2 F+n

μν )ψ+
j ∧ ·xνζν(∂ν + i

e
ℏ

Aν + κ̃−
2 F−n

νμ )ψ−
k 	 (7.2.3)

The symbol j, k ∈ {a, b, c} indicates a loop chain of three particles. The equation (7.2.1) is named as Horizon 
Equations of Ontological Evolution.

This can be conveniently expressed in forms of Horizon Lagrangians of virtual creation and physical 
reproduction. Considering the second orders of the ψ−

n  and ψ+
n  times into (2.8.10, 2.8.21) equations, and 

substituting them into the Lagrangians (2.2.7), respectively, one comes out with the quantum fields that extend a 
pair of the first order Dirac equations of (3.8.3-4) into the second orders in the forms of Lagrangians respectively:  

160

Chapter 7 Ontological Evolution

2. Evolutional Equations



ℒ̃±
s = −

1
c2 [ ̂∂λ ̂∂λ, ∂̌λ∂̌λ]±

s
	 	 	 	 (7.2.4)

ℒ̃+
s = ψ−

n (i
ℏ
c

ζμDμ + m)ψ+
n −

1
c2

ψ−
n ζμ∂̌λ

̂∂λψ+
n 	 	 (7.2.5)

ℒ̃−
s = ψ+

n (i
ℏ
c

ζνDν − m)ψ−
n −

1
c2

ψ+
n ζν

̂∂λ∂̌λψ−
n  	 	 (7.2.6)

As a pair of dynamics, it defines and generalizes a duality of the interactions among spinors, electromagnetic and 
gravitational fields. The nature of the commuter [ ̂∂λ∂̌λ, ∂̌λ

̂∂λ]
± is the horizon interactions (7.2.3) with the mapping 

̂∂λ∂̌λ ↦ ( ·xμζμDλψ̂) ∧ ( ·xνζνDλψ̌). Applying the transform conversion (3.5.5-6), we generalize the above equations for a 
group of the triplet quarks in form of a set of the classic Lagrangians: 

ℒ̃a
h = ℒ̃+

s + 2ℒ̃−
s = ℒ−a

D + (ψ−
c

·xν

c
ζνDλψ+

a ) ∧ (ψ+
b

·xμ

c
ζμDλψ−

a )	 (7.2.7)

ℒ̃a
h ≡ ℒD + ℒψ + ℒW + ℒF + ℒM	 	 : ψ+

k ψ−
j → 1	 (7.2.8)

	 ℒD ≡ ψ±
k i

ℏ
c

ζμDνψ∓
j ∓ mj	 	 : j, k ∈ {a, b, c}	 (7.2.9)

	 ℒψ = −
1
c2 (ψ−

c
·xνζμ∂μψ+

a )(ψ−
b

·xμζν∂νψ−
a )	 : ·xν ·xμ = c2	 (7.2.10)

	 ℒC =
e

2ℏ ⟨ζνAνζμF+n
μν , ζμAμζνF−n

νμ ⟩−
jk
 	 : κ̃+

2 = κ̃−
2 =

1
2
	 (7.2.11)

	 ℒF = i
e
ℏ [ζν∂ν(ζμAμ), ζμ∂μ(ζνAν)]−

jk
−

e2

ℏ2 (ζμAμζνAν)jk
 	 	 (7.2.12)

	 ℒM =
i
2 [ζν∂ν(ζνF−n

νμ ), ζμ∂μ(ζμF+n
μν )]−

jk
−

1
4 (ζνF+n

νμ )j(ζμF−n
μν )k

 	 (7.2.13)
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where the Lagrangians are normalized at ψ+
k ψ−

j = 1. The fine-structure constant α = e2 /(ℏc) arises naturally in 
coupling horizon fields. The ℒψ has the kinetic motions under the second horizon, the forces of which are a part of 
the horizon transform and transport effects characterizable explicitly when observed externally to the system. The 
ℒD is a summary of Dirac equations over the triple quarks. The ℒC is the bounding or coupling force between the 
horizons. The ℒF has the actions giving rise to the electromagnetic and gravitational fields of the third horizon. 
Similarly, the ℒM has the actions giving rise to the next horizon. 

At the infrastructural core of the evolution, it implies that a total of the three states exists among two ℒ̃−
s  and 

one ℒ̃+
s  dynamics to compose an integrity of the dual fields, revealing naturally the particle circling entanglement 

of three “colors”, uncoiling the event actions, and representing an essential basis of the “global gauge.” The 
Standard Model, developed in the mid-1960-70s breaks various properties of the weak neutral currents and the W 
and Z bosons with great accuracy. 

Specially integrated with the superphase potentials, our scientific evaluations to this groundwork of 
Evolutional Equations (7.2.7) might promote a way towards concisely exploring physical nature, universal 
messages, and beyond. 
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Considering ζμ → γμ and ignoring the higher orders and the coupling effects, we simplify the ℒF and ℒM for the 
Y+ streaming of (7.2.12-13):

ℒF(γ) ≈ −
e2

ℏ2 (γμAμγνAν)jk
≡ −

1
4

W+j
μνW−k

νμ 	 	 (7.3.1)

ℒM(γ) ≈ −
1
4 (γνF+n

νμ γμF−n
μν )jk

= −
1
4

F+j
νμ F−k

μν 	 	 (7.3.2)

At the second horizon, the ζμ → γμ is contributed to the weak isospin fields W+j
μνW−k

νμ  of coupling actions. Meanwhile, 
at the third horizon, the gamma γμ fields are converted and accord to the hypercharge F+j

νμ F−k
μν  actions of 

electroweak fields. Therefore, the Lagrangian ℒ̃a
h becomes ℒ̃a

h ≈ ℒD + ℒF + ℒM ≡ ℒa
Y, which, in mathematics, 

comes out as Quantum Electrodynamics (QED) that extends from a pair of the first order Dirac equations (3.8.1) to 
the second orders in the form of a SU(2) + SU(3) Lagrangian:

ℒa
Y ≡ (ψ̄ ∓

j i
ℏ
c

γνDνψ±
i )jk

−
1
4

F+j
νμ F−k

μν −
1
4

W+j
μνW−k

νμ   		 (7.3.3)

where j, k ∈ {a, b, c} is the triplet particles. When the strong torque of gravitation fields are ignored, the above 
equation is known as Yang-Mills theory, introduced in 1954. As one of the most important results, Yang–Mills 
theory represents Gauge Invariance:

1.  The classic Asymptotic Freedom from a view of the physical coordinates;
2. A proof of the confinement property in the presence of a group of the triple-color particles; and
3.  Mass acquisition processes symmetrically from the second to third horizon, describable by the 

(3.12.3-4) equations.  
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Since the quanta of the superphase fields is massless with gauge invariance, Yang–Mills theory represents that 
particles are semi-massless in the second horizon, and acquire their full-mass through evolution of the full physical 
horizon. Extended to the philosophical interpretation, it represents mathematically: conservation of Double Loops 
of Triple Entanglements, or law of Conservation of Evolutions of Ontology philosophically illustrated by Figure 7.1.
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The magic lies at the heat of the horizon process driven by the entangling action φ−
n ∂̌λ ̂∂λϕ+

n , which gives rise 
from the ground and second horizon SU(2)×U(1) implicitly to the explicit states SU(2) through the evolutional event 
operations, The horizon force is symmetrically conducted or acted by an ontological process as a part of the 
evolutional actions that give rise to the next horizon SU(3). Under a pair of the event operations, an evolutional 
action creates and populates a duality of the quantum symmetric density ψ+

n ψ−
n  for the entanglements among 

spins, field transforms, and torque transportations. Evolving into the SU(3) horizon, the gauge symmetry is 
associated with the electro-weak and graviton-weak forces to further generate masses that particles separate the 
electromagnetic and weak forces, and embrace with the strong coupling forces globally. The first order of the 
commutators is the gauge field: 

ℒF(γ) = i
e
ℏ [γμ∂μ(γνAν

a), γν∂ν(γμAa
μ)]− −

e2

ℏ2 (γμAb
μγνAν

c)	 (7.4.1)

As the gamma γν function is a set of the constant matrices, it might be equivalent in mathematics to the Gauge 
Invariance of Standard Model: 

ℒF(γ) ↦ Fa
νμ = ∂νAa

μ − ∂μAa
ν + gγ f abc

γ Ab
ν Ac

μ	 	 (7.4.2)

where the Fa
νμ is obtained from potentials eAn

μ /ℏ, gγ is the coupling constant, and the f abc
γ  is the structure constant of 

the gauge group SU(2), defined by the group generators of the Lie algebra. From the given Lagrangians ℒC and 
ℒM in term of the gamma ζν matrix, one can derive to map the equations of motion dynamics, expressed by the 
following

∂μ(ζμFa
μν) + g f abcζμAb

μζνFc
μν = − Ja

ν 	 	 	 (7.4.3)
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where Ja
ν  is the potential current. Besides, it holds an invariant principle of the double-loop implicit entanglements, 

or known as a Bianchi or Jacobi identity:   

(DμFνκ)a + (DκFμν)b + (DνFκμ)c = 0	 	 	 (7.4.4a)

[Dμ, [Dν, Dκ]] + [Dκ, [Dμ, Dν]] + [Dν, [Dκ, Dμ]] = 0	 	 (7.4.4b)

As a property of the placement of parentheses in a multiple product, it describes how a sequence of events affects 
the result of the operations. For commutators with the associative property (xy)z = x(yz), any order of operations 
gives the same result or a loop of the triplet particles is gauge invariance. 

Yang–Baxter Equation - In physics, the loop entanglement of Figure 7.1 involves a reciprocal pair of both 
normal particles and antiparticles. This consistency preserves their momentum while changing their quantum 
internal states. It states that a matrix R, acting on two out of three objects, satisfies the following equation

(R ⊗ 1)(1 ⊗ R)(R ⊗ 1) = (1 ⊗ R)(R ⊗ 1)(1 ⊗ R)	   : eiϑ ↦ e−iϑ	 (7.4.5)
where R is an invertible linear transformation on world planes, and I is the identity. Under the yinyang principle of 
Y−{eiϑ} ↦ Y+{e−iϑ}, a quantum system is integrable with or has conservation of the particle-antiparticle 
entanglement or philosophically Law of Conservation of Antiparticle Entanglement. 
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Given the rise of the horizon from the scalar potentials to the vectors through the tangent transportations, the 
Lagrangian above can further give rise from transform-primacy ζν ≈ γν at the second horizon γνF±n

νμ  to the strong 
torque at the third horizon, where the chi ζν ≈ χν fields correspond to the strength tensors χνF±n

νμ  for the spiral 
actions of superphase modulation. Once at the third horizon, the field forces among the particles are associated 
with the similar gauge invariance of the γν → χν transportation dynamics, given by (7.2.9) ℒD and (7.2.12) for 
Ga

νμ ≡ ℒF( χ) as the following: 

ℒQCD( χ) = ψ̄−
n (i

ℏ
c

γνDν − m)ψ+
n −

1
4

Gn
νμGn

νμ + ℒ
CP

( χ)	 (7.5.1)

Ga
νμ = i

e
ℏ [χμ∂μ( χνAν

a), χν∂ν( χμAa
μ)]− −

e2

ℏ2 (χμAb
μ χνAν

c)	 (7.5.2)

where c is the strong coupling. Coincidentally, this is similar to the quark coupling theory, the Standard Model, 
known as classical QCD, discovered in 1973. Philosophically, the torque chi-matrix of gravitational fields plays an 
essential role in kernel interactions, appearing as a type of strong forces. It illustrates that the carrier particles of a 
force can radiate further carrier particles during the rise of horizons. The interactions, coupled with the strong 
forces, are given by the term of Dirac equation under the spiral torque of chi-matrix:   

ℒ
CP

( χ) = i
ℏ
c (ψ̄+

n χνDνψ−
n )jk

↦ −
e
c (ψ̄+

n χνAνψ−
n )jk

	 	 (7.5.3)

Mathematically, QCD is an abelian gauge theory with the symmetry group SU(3)×SU(2)×U(1). The gauge field, 
which mediates the interaction between the charged spin-1/2 fields, involves the coupling fields of the torque, 
hypercharge and gravitation, classically known as Gluons - the force carrier, similar to photons. As a comparison, 
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the gluon energy for the spiral force coupling with quantum electrodynamics has a traditional interpretation of 
Standard Model 

ℒ
CP

= igs(ψ̄+
n γμGa

μTaψ−
n )jk

	 : χνAa
ν ↦ γμGa

μTa	 (7.5.4)

where gs is the strong coupling constant, Ga
μ is the 8-component SO(3) gauge field, and Ta

ij are the 3 × 3 Gell-Mann 
matrices, introduced in 1962, as generators of the SU(2) color group. 

For a physical system in spatial evolution at any given time as Time-Independent Horizon Infrastructure, the 
equation (3.10.5) can be used to abstract the Evolutional Equations (7.2.3) and its Lagrangians (7.2.7) to a set of 
special formulae: 

ℒ̃a
h = ℒ̃+

s + 2ℒ̃−
s = ℒ−a

D + ψj( ̂∂ ∧ ∂̌)ψk	 : ν, μ ∈ {1,2,3}	 (7.5.5)

	 ̂∂ ∧ ∂̌ = ·xμ ·xν(D̂ ⋅ Ď + iζμ ⋅ D̂ × Ď)	 : ζ̃ν ↦ ζν = γν + χν	 (7.5.5)

	 D̂ ⋅ Ď = (∂μ − i
e
ℏ

Aμ −
1
2

F+n
μν ⋯) ⋅ (∂ν + i

e
ℏ

Aν +
1
2

F−n
νμ ⋯)	 (7.5.6)

	 D̂ × Ď = (∂μ − i
e
ℏ

Aμ −
1
2

F+n
μν ⋯) × (∂ν + i

e
ℏ

Aν +
1
2

F−n
νμ ⋯)	 (7.5.7)

Introduced at August 26th of 2018, this concludes a unification of the spatial horizon and operations of the 
quantum fields philosophically describable by the two implicit loops D̂ × Ď of triple explicit D̂ ⋅ Ď entanglements, 
concisely and fully pictured by Figure 7.1.
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Under the principle of the Universal Topology, the weak and strong force interactions are characterizable and 
distinguishable under each scope of the horizons. Philosophically, the nature comes out with the Law of Field Evolutions 
concealing the characteristics of Horizon Evolutions: 

1. Forces are not transmitted directly between interacting objects, but instead are described and 
interrupted by intermediary entities of fields. 

2. Fields are a set of the natural energies that appear as dark or virtual, streaming their natural intrinsic 
commutations for living operations, and alternating the Y−Y+ supremacies consistently throughout 
entanglement. 

3. At the second horizon SU(2), a force is incepted or created by the double loops of triple 
entanglements. The Y+ manifold supremacy generates or emerges the off-diagonal elements of the 
potential fields embodying mass enclave and giving rise to the third horizon, a process traditionally 
known as Weak Interaction. 

4. As a natural duality, a stronger force is reproduced dynamically and animated symmetrically under the 
Y− supremacy, dominated by the diagonal elements of the field tensors. 

5. Together, both of the Y−Y+ processes orchestrate the higher horizon, composite the interactive forces, 
redefine the simple symmetry group U(1)×SU(2) ×SU(3), and obey the entangling invariance, known as 
Ontological Evolution. 

6. An integrity of strong nuclear forces is characterizable at the third horizon of the tangent vector 
interactions, known as gauge SU(3). 

7. Entanglement of the alternating Y−Y+ superphase processes in the above actions can prevail as a 
chain of reactions that gives rise to each of the objective regimes. 
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The field evolutions have their symmetric constituents with or without singularity. The underlying laws of the 
dynamic force reactions are invariant at both of the creative transformation and the reproductive generations, 
shown by the empirical examples: 

a. At the second horizon, the elementary particles mediate the weak interaction, similar to the massless 
photon that interferes the electromagnetic interaction of gauge invariance. The Weinberg–Salam theory, 
for example, predicts that, at lower energies, there emerges the photon and the massive W and Z 
bosons. Apparently, fermions develop from the energy to mass consistently as the creation of the 
evolution process that emerges massive bosons and follows up the animation or companion of 
electrons or positrons in the SU(3) horizon. 

b. At the third horizon, the strong nuclear force holds most ordinary matter together, because, for 
example, it confines quarks into composite hadron particles such as the proton and neutron, or binds 
neutrons and protons to produce atomic nuclei. During the reactive animations, the strong force 
inherently has such a high strength that it can produce new massive particles. If hadrons are struck by 
high-energy particles, they give rise to new hadrons instead of emitting freely moving radiation. Known 
as the classical color confinement, this property of the strong force is the reproduction of the explicit 
evolution process that produces massive hadron particles.

Normally, forces are composited of three correlatives: weaker forces of the off-diagonal matrix, stronger forces 
of the diagonal matrix, and coupling forces between the horizons. To bring together the original potentials and to 
acquire the root cause of the four known forces beyond the single variations of the Lagrangian, the entangling 
states in a set of Lagrangians (7.2.10-13) establish apparently the foundation to orchestrate triplets into the field 
interactions between the Y−Y+ double streaming among the bond confinement of triplet particles. Coupling with 
the techniques of the Implicit Evolution, Explicit Breaking and Gauge Invariance, the four universal fields (2.8.10, 
2.8.21) embed the ground foundations and emerge the evolutional intrinsics of field interactions for the weak and 
strong forces. Together, field breaking and its associated Invariance contributes to a part of Horizon Evolutions. 
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Operating on the states of various types of particles, the creation process embodies an energy enclave 
acquiring mass from the quantum oscillator system; meanwhile, it unfolds the hyperspherical coordinates to 
expose its extra degree of freedom in ambient space. In a similar fashion, the annihilation operates a concealment 
of an energy enclave back to the oscillator system of the world planes. 

Giving rise to the horizon SU(3), the processes of mass acquisition and annihilation function as and evolve into 
a sequential processes of the energy enclave as the strong mass forces in the double streaming of three 
entangling procedures (Figure 7.1), known as a chain of reactions: 

1. At the second horizon SU(2) under the gauge invariance, the gauge symmetry incepts the evolution 
actions implicitly: 

Dν = ∂ν + i λ2 /λ0ϕ−
c ,	 Dν = ∂ν − i λ2 /λ0φ+

a 	 	 (7.7.1)

2.  Extending into the third horizon, the mass acquisition (3.12.6) is proportional to mω /ℏ during the 
potential breaking, spontaneously: 

Φ+
n ↦ φ+

b − λ0 Dνφ+
c /m ,  Φ−

n ↦ ϕ−
a + λ0 Dνϕ−

b /m	 (7.7.2)

	 Therefore, the potentials (4.4.3) of the SU(1) actions result in a form of Lagrangian forces at SU(2): 

ℒSU1
Force ↦ ℒSU2

ST → Φ+
n Φ−

n ↦ λ0Dνφ+
b Dνϕ−

a − m2φ+
c ϕ−

b 	 (7.7.3)

3.  Combining the above evolutional breaking, the interruption force is further emerged into a rotational 
SO(3) regime: 

ℒSU3
ST = κf(λ0(∂νφ+

b )(∂νϕ−
a ) − m2ϕ2

bc + λ2ϕ2
bcϕ

2
ca)  	 	 (7.7.4)
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where κf or λi is a constant. The ϕ2
bc = ϕ−

b φ+
c  or ϕ2

ca = ϕ−
c φ+

a  is the breaking or evolutional fields of density. 

4.  With the gauge invariance among the particle fields ϕn ↦ (v + ϕ+
b + iϕ−

a )/ 2, this strong force can be 
eventually developed into Yukawa interaction, introduced in 1935, and Higgs field, theorized in 1964. 

In summary, a weak force interruption between quarks becomes the inceptive fabricator, which evolves into the 
horizon dynamics of triplet quarks embodied into a oneness of the mass enclave, known as the strong forces, 
observable at the collapsed states of the diagonal matrix external to its physical massive interruption. For 
example, a strong interaction between triplet-quarks and gluons with symmetry group SU(3) makes up composite 
hadrons such as the proton, neutron and pion. 

Since the coupling ℒC between the horizons is also extendable to the strong forces, the total force at the third 
horizon become the following:  

ℒSU3
Force = ℒQCD( χ) + ℒSU3

ST + ℒC( χ) + ℒM( χ)	 	 (7.7.5)

	 ℒC( χ) =
e

2ℏ ⟨χνAν χμF+
μν, χμAμχνF−

νμ⟩−
jk
	 	 (7.7.6)

	 ℒM( χ) =
i
2 [∂ν( χνF−

νμ), ∂μ( χμF+
μν)]−

jk
−

1
4 (χνF+

νμ)j(χμF−
μν)k

	 (7.7.7)

As a part of the creation processes for the inception of the physical horizons, the potentials start to enclave 
energies, acquire their masses and emerge the torque forces at r-dependency. Besides, it develops the SU(3) 
gauge group obtained by taking the triple-color charge to refine a local symmetry. Since the torque forces generate 
gravitation, singularity emerges at the full physical horizon at SU(3) regime and beyond, arisen by the extra two-
dimensional freedom of the rotational coordinates. 
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For entanglement between Y−Y+ manifolds, considering the parallel transport of a Scalar density of the fields ρ
=ψ+ψ− around an infinitesimal parallelogram. The chain of these reactions can be interpreted by the commutation 
framework integrated with the gauge potential or Physical Ontology. At the third horizon for asymmetric dynamics, 
the ontological expressions (6.4.1-2) have the gauge derivatives: 

∂̌λ∂̌λψ− = ·xm(Dm − Γ−s
nm) ·xsDsψ−	 	 : Dν = ∂ν + iΘν	 (7.8.1)

̂∂λ ̂∂λψ+ = ·xν(Dν − Γ+σ
mν) ·xσDσψ+	 	 : Dν = ∂ν − iΘν	 (7.8.2)

where the Y− and Y+ superphase fields are defined by: 

Θν =
e
ℏ

Aν,	 Θν =
e
ℏ

Aν	 	 	 (7.8.3)

Similar to derive the equation (6.5.1), this gauge entanglement consists of a set of the unique fields, illustrated by 
the evolutional components of the entangling commutators: 

[ ̂∂λ ̂∂λ, ∂̌λ∂̌λ]+

v
= ·xν ·xm(P+

νμ + G+σs
mν + Θ+σs

νm )	 	 (7.8.4)

 	 P+
νμ ≡

1
·xν ·xm [( ·xν∂ν)( ·xm∂m), ( ·xν∂ν)( ·xm∂m)]+

s
=

R
2

gνm	 (7.8.5)

	 G±σs
mν = ∓

1
·xν ·xm [ ·xνΓ+σ

mν
·xσ∂σ, ·xmΓ−s

nm
·xs∂s]±

s
	 (7.8.6)

Θ+σs
νm = iΞ+

νm + i
e
ℏ

F+
νm − ið+sσ

mν − Ⓢ+
νm		 	 (7.8.7)

	 Ξ±
νm = ∓

1
·xν ·xm [ ·xνΘν ·xm∂m, ·xmΘm

·xν∂ν]±

s
	 (7.8.8)
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	 F±
νm = ± ℏ

e
1

·xν ·xm [ ·xν∂ν( ·xmΘm), ·xm∂m( ·xνΘν)]±

s
 	 (7.8.9)

	 ð±sσ
mν = ± 1

·xν ·xm [ ·xmΓ+σ
νm

·xσΘσ, ·xmΓ−s
mν

·xsΘs]±

s
	 (7.8.10)

	 Ⓢ±
νm = ± 1

·xν ·xm [ ·xνΘν ·xmΘm, ·xmΘm
·xνΘν]±

s
 	 (7.8.11)

The Ricci curvature R is defined on a pseudo-Riemannian manifold as the trace of the Riemann curvature tensors. 
The G±sσ

mν  tensors are the Connection Torsions, the rotational stress of the transportations. The Ξ±
νm are the 

Superpose Torsions, the superphase stress of the transportations. the F±
νμ are the skew-symmetric or 

antisymmetric fields, the quantum potentials of the superphase energy. The ð±sσ
mν  are the superphase contorsion, 

the superposed commutation of entanglements. The Ⓢ±
νm are Entangling Connectors, the commutation of the 

superphase energy. Apparently, the superphase operations Θν and Θm as actors lie at the heart of the ontological 
framework for the life entanglements.  

Similar to derive the equations (6.9.5-6), the above motion dynamics of the field evolutions can be expressed 
straightforwardly for the asymmetric dynamics of quantum ontology, 

R
2

gνm + G−σs
νm + Θ−σs

νm = 𝒪+ζ
mν	 	 	 (7.8.12)

R
2

gνm + G+σs
νm + Θ+σs

νm = 𝒪−ζ
mν	 	 	 (7.8.13)

where 𝒪±σ
νm is the Y+ or Y− ontological modulators, given by (6.9.7-8). The notion of quantum evolution equations is 

intimately tied in with another aspect of general relativistic physics. Each solution of the equation encompasses 
the whole history of the superphase modulations at both dark-filled and matter-filled reality. It describes the state 
of matter and geometry everywhere at every moment of that particular universe. Due to its general covariance 
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combined with the gauge fixing, this Evolutional Field Equation is sufficient by itself to determine the time evolution 
of the metric tensor and of the universe over time. This is done in "1+1+2" formulations, where the world plane of 
one time-dimension and one spatial-dimension is split into the extra space dimensions during horizon evolutions. 
The best-known example is the classic ADM formalism, the decompositions of which show that the spacetime 
evolution equations of general relativity are well-behaved: solutions always exist, and are uniquely defined, once 
suitable initial conditions have been specified.  

Since the ordinary quantum fields forms the basis of elementary particle physics, the Ontological Evolution is 
an excellent artifact describing the behaviors of microscopic particles in weak gravitational fields like those found 
on Earth. Quantum fields in curved spacetime demonstrate its evolutional processes beyond mass acquisition in 
quantization itself, and general relativity in a curved background spacetime strongly influenced by the superphase 
modulations Θ±σs

νm . Integrated with the above formalism, the dark area fluxion (4.4.4) illustrates that, besides of the 
dynamic curvatures, the blackhole quantum fields emit a blackbody spectrum of particles known as Bekenstein-
Hawking radiation leading to the possibility not only that they evaporate over time, but also that it quantities a 
graviton. As briefly mentioned above, this radiation plays an important role for the thermodynamics of blackholes.
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Further in answering to modern and contemporary physics, this universal and unified field theory demonstrates 
its holistic foundations extendable and applicable to the well-known natural intrinsics of the evolutional processes 
at the following remarks:

1. As the foundation of particle physics, the process of Double Loops of Triple Entanglements is 
introduced that constitutes the horizon forces of Implicit Evolution and Explicit Reproduction with 
Gauge Invariance. 

2. It reveals the laws of the symmetric processes of virtual creations and physical reproductions that give 
rise to a synergy of the weak, strong and medium forces crossing the horizon regimes, systematically, 
simultaneously and symmetrically. 

3. The theory is further illustrated by the artifacts of Yang-Mills actions, Quantum Chromodynamics and 
the weak and strong forces of the Standard Model. 

4. General infrastructure of Field Evolutions is derived and unified by a set of generic field equations in 
the forms of Lagrangians (7.2.10-13) rising from the Universal Fields (2.8.10, 2.8.21). 

5. Finally, Quantum Ontology integrates general relativity, quantum curvature, and gravitational fields 
seamlessly together. 

Conclusively, this manuscript represents the Universal and Unified Physics as a holistic theory to include, but not 
be limited to, the topological infrastructure, horizon framework, superphase operations, loop evolutions, quantum 
ontology, cosmological dynamics, and beyond.

 

176

Chapter 7 Ontological Evolution

9. Conclusions



Reference

 Xu, Wei (徐崇伟) (4th Ed. 2019) “Universal and Unified Field Theory” ISBN: 9-78099-0520634，iBook: https://itunes.apple.com/us/book/
id1132430779

 Xu, Wei (徐崇伟). (March 25, 2015) “On the Origin of Physical States - Universal Messaons” ISBN: 9-78099-0520610. iBook: https://
itunes.apple.com/us/book/id1044006505.

 J. Barbour and H. Pfister (1995), “Mach’s Principle: From Newton’s Bucket to Quantum Gravity, Einstein Studies” Vol. 6, Birkh ̈auser, Boston.
 Ball, W.W. Rouse (1960) [1908]. “A Short Account of the History of Mathematics” (4th ed.). Dover Publications. pp. 50–62. 

ISBN 0-486-20630-0.
 Lorentz, Hendrik Antoon (1904), "Electromagnetic phenomena in a system moving with any velocity smaller than that of light" , Proceedings of 

the Royal Netherlands Academy of Arts and Sciences, 6: 809–831
 Lorentz, Hendrik Antoon (1921), "Deux Mémoires de Henri Poincaré sur la Physique Mathématique"  [Two Papers of Henri Poincaré on 

Mathematical Physics], Acta Mathematica, 38 (1): 293–308, doi:10.1007/BF02392073.
 Minkowski, Hermann (1908–1909), "Raum und Zeit"  [Space and Time], Physikalische Zeitschrift, 10: 75–88
 Lee, J. M. (1997). Riemannian Manifolds – An Introduction to Curvature. Springer Graduate Texts in Mathematics. 176. New York Berlin 

Heidelberg: Springer Verlag. ISBN 978-0-387-98322-6. 
 Heavens, O. S.; Ditchburn, R. W. (1991). Insight into Optics. John Wiley & Sons. ISBN 978-0-471-92769-3. 
 Pauli, Wolfgang (1941). "Relativistic Field Theories of Elementary Particles". Rev. Mod. Phys. 13: 203–32. Bibcode:1941RvMP...13..203P. doi:

10.1103/revmodphys.13.203. 
 Yang C. N., Mills R. L. (1954). "Conservation of Isotopic Spin and Isotopic Gauge Invariance". Phys. Rev. 96: 191–195. Bibcode:1954PhRv...

96..191Y. doi:10.1103/PhysRev.96.191.
 Born, Max (1926). "I.2". In Wheeler, J. A.; Zurek, W. H. Zur Quantenmechanik der Stoßvorgänge [On the quantum mechanics of collisions]. 

Princeton University Press (published 1983). pp. 863–867. Bibcode:1926ZPhy(37)863B. doi:10.1007/BF01397477. ISBN 0-691-08316-9.
 Christoffel, E.B. (1869), "Ueber die Transformation der homogenen Differentialausdrücke zweiten Grades", Journal für die reine und 

angewandte Mathematik, B70: 46–70
 Lord Kelvin, William (October 1848). "On an Absolute Thermometric Scale". Philosophical Magazine.

XU, Wei (徐崇伟）	 177

CHAPTER 8



 Lee, J. M. (1997). Riemannian Manifolds – An Introduction to Curvature. Springer Graduate Texts in Mathematics. 176. New York Berlin 
Heidelberg: Springer Verlag. ISBN 978-0-387-98322-6. 

 Petersen, Peter (2006), Riemannian Geometry, Berlin: Springer-Verlag, ISBN 0-387-98212-4
 Einstein, Albert (1916). "The Foundation of the General Theory of Relativity". Annalen der Physik. 354 (7): 769. 
 Courant, R; Hilbert, D (1953). Methods of Mathematical Physics. Vol. I. New York: Interscience Publishers, Inc. ISBN 978-0471504474.
 Landau, L. D. & Lifshitz, E. M. (1975). Classical Theory of Fields (Fourth Revised English Edition). Oxford: Pergamon. ISBN 0-08-018176-7. 
 Taylor, Brook (1715). Methodus Incrementorum Directa et Inversa [Direct and Reverse Methods of Incrementation] (in Latin). London. p. 21–

23.
 Levi-Civita, Tullio (1917) "Nozione di parallelismo in una varietà qualunque", Rendiconti del Circolo Matematico di Palermo (in Italian), 42: 

173–205, JFM 46.1125.02, doi:10.1007/BF03014898.
 Bourbaki, N. (1989). Lie Groups and Lie Algebras: Chapters 1-3. Berlin·Heidelberg·New York: Springer. ISBN 978-3-540-64242-8.
 Wolfgang Pauli (1927) Zur Quantenmechanik des magnetischen Elektrons Zeitschrift für Physik (43) 601-623 
 W. K. Clifford, "Preliminary sketch of bi-quaternions, Proc. London Math. Soc. Vol. 4 (1873) pp. 381–395. 
 Lemaître, Georges (1931), "Expansion of the universe, A homogeneous universe of constant mass and increasing radius accounting for the 

radial velocity of extra-galactic nebulæ", Monthly Notices of the Royal Astronomical Society, 91: 483–490, Bibcode:1931MNRAS..91..483L, 
doi:10.1093/mnras/91.5.483 translated from Lemaître, Georges (1927), "Un univers homogène de masse constante et de rayon croissant 
rendant compte de la vitesse radiale des nébuleuses extra-galactiques", Annales de la Société Scientifique de Bruxelles, A47: 49–56, Bibcode:
1927ASSB...47...49L

 William O. Straub, (2017) “A Child's Guide to Spinors” viXra:1701.0299
 Gell-Mann, M. (1962) "Symmetries of baryons and mesons" Physical Review 125 (3) 1067.
 Einstein, A. (1905), "Ist die Trägheit eines Körpers von seinem Energieinhalt abhängig?", Annalen der Physik, 18: 639–643, Bibcode:

1905AnP...323..639E, doi:10.1002/andp.19053231314.
 Dirac, P.A.M. (1982) [1958]. Principles of Quantum Mechanics. International Series of Monographs on Physics (4th ed.). Oxford University 

Press. p. 255. ISBN 978-0-19-852011-5
 F. Wilczek, (1996) “Asymptotic Freedom” arXiv:hep-th/9609099, p17. 
 Weyl, Hermann (1939) “The Classical Groups. Their Invariants and Representations”, Princeton University Press, ISBN 978-0-691-05756-9
 Dennery, Philippe; Krzywicki, André (2012). Mathematics for Physicists. Courier Corporation. p. 138. ISBN 978-0-486-15712-2.
 Schrödinger, E. (1926) "An Undulatory Theory of the Mechanics of Atoms and Molecules" (PDF). Physical Review. 28 (6): 1049–1070.

178

Reference Chapter 8



 Wolfgang Pauli (1927) Zur Quantenmechanik des magnetischen Elektrons Zeitschrift für Physik (43) 601-623 
 Bransden, BH; Joachain, CJ (1983) “Physics of Atoms and Molecules” (1st ed.). Prentice Hall, p. 638–638. ISBN 0-582-44401-2.
 Gerlach, W.; Stern, O. (1922) "Der experimentelle Nachweis der Richtungsquantelung im Magnetfeld" Zeitschrift für Physik. 9: 349–352. 

Bibcode:1922ZPhy....9..349G. doi:10.1007/BF01326983.
 Zeeman, P. (1897). "The Effect of Magnetisation on the Nature of Light Emitted by a Substance". Nature. 55 (1424): 347. Bibcode:1897Natur..

55..347Z. doi:10.1038/055347a0.
 Hermite, C. (1864). "Sur un nouveau développement en série de fonctions" [On a new development in function series]. C. R. Acad. Sci. Paris. 

58: 93–100. Collected in Œuvres II, 293–303.
 B. Spain, M.G. Smith, Functions of mathematical physics, Van Nostrand Reinhold Company, London, 1970. Chapter 10 deals with Laguerre 

polynomials.
 Matsumo, Y. "Exact Solution for the Nonlinear Klein-Gordon and Liouville Equations in Four-Dimensional Euclidean Space." J. Math. Phys. 

28, 2317-2322, 1987.
 Ade, P. A. R.; Aghanim, N.; Armitage-Caplan, C.; et al. (Planck Collaboration), C.; Arnaud, M.; Ashdown, M.; Atrio-Barandela, F.; Aumont, J.; 

Aussel, H.; Baccigalupi, C.; Banday, A. J.; Barreiro, R. B.; Barrena, R.; Bartelmann, M.; Bartlett, J. G.; Bartolo, N.; Basak, S.; Battaner, E.; 
Battye, R.; Benabed, K.; Benoît, A.; Benoit-Lévy, A.; Bernard, J.-P.; Bersanelli, M.; Bertincourt, B.; Bethermin, M.; Bielewicz, P.; Bikmaev, 
I.; Blanchard, A.; et al. (31 March 2013). "Planck 2013 Results Papers". Astronomy and Astrophysics. 571: A1. arXiv:1303.5062 . Bibcode:
2014A&A...571A...1P. doi:10.1051/0004-6361/201321529. Archived from the original on 23 March 2013. 

 Mattingly, David (2005). "Modern Tests of Lorentz Invariance". Living Reviews in Relativity. 8 (1): 5. arXiv:gr-qc/0502097 .
 James Clerk Maxwell, "A Dynamical Theory of the Electromagnetic Field", Philosophical Transactions of the Royal Society of London 155, 

459–512 (1865).
 Oliver Heaviside, Electromagnetic Theory, pp.455-465; O. Heaviside,The Electrician,31 (1893) 281-282 and 359. For a recent reference to 

Heaviside’s field equations see: K.T. McDonald, Am. J. Phys. 65, 7 (1997) 591-592. 
 Bernard R. Durney, Lorentz Transformations, 2011 arXiv:1103.0156
 Lagrange, Joseph-Louis (1773). "Sur l'attraction des sphéroïdes elliptiques". Mémoires de l'Académie de Berlin (in French): 125. Gauss, Carl 

Friedrich. Theoria attractionis corporum sphaeroidicorum ellipticorum homogeneorum methodo nova tractata (in Latin). (Gauss, Werke, vol. 
V, p. 1). 

 Faraday, Michael; Day, P. (1999-02-01). The philosopher's tree: a selection of Michael Faraday's writings. CRC Press. p. 71. 
ISBN 978-0-7503-0570-9. Retrieved 28 August 2011.

 Clerk Maxwell, James. "On Faraday's Lines of Force" https://archive.org/stream/scientificpapers01maxw#page/n193/mode/2up
 Coulomb (1785a) "Premier mémoire sur l’électricité et le magnétisme," Histoire de l’Académie Royale des Sciences, pages 569-577

179

Reference Chapter 8



 Oliver Heaviside. A Gravitational and Electromagnetic Analogy, Part I, The Electrician,31, 281-282 (1893)
 Landau, Lev Davidovich & Lifshitz, Evgeny Mikhailovich (1980) [1976]. Statistical Physics. Oxford: Pergamon Press. ISBN 0-7506-3372-7.
 Le Cam, L. (1986), "The central limit theorem around 1935", Statistical Science, 1 (1): 78–96(p. 81)
 Planck, M. (1915). Eight Lectures on Theoretical Physics. Wills, A. P. (transl.). Dover Publications. ISBN 0-486-69730-4
 Planck, M. (1900). "Über eine Verbesserung der Wien'schen Spectralgleichung". Verhandlungen der Deutschen Physikalischen Gesellschaft. 2: 

202–204.
 French, A.P., Taylor, E.F. (1978). An Introduction to Quantum Physics, Van Nostrand Reinhold, London, ISBN 0-442-30770-5. pp 24, 55.
 F. Bloch, Zeits. f. Physick 74, 295 (1932).
 K. Schwarzschild, "Über das Gravitationsfeld eines Massenpunktes nach der Einsteinschen Theorie", Sitzungsberichte der Deutschen Akademie 

der Wissenschaften zu Berlin, Klasse fur Mathematik, Physik, und Technik (1916) pp 189. 
 Bekenstein, Jacob D. (April 1973). "Black holes and entropy". Physical Review D. 7 (8): 2333–2346. 
 S. W. Hawking, (1974) ”Black hole explosions?”, Nature 248, 30 
 Per F. Dahl, Flash of the Cathode Rays: A History of J J Thomson's Electron, CRC Press, 1997, p10.
 Mattingly, David (2005). "Modern Tests of Lorentz Invariance". Living Reviews in Relativity. 8 (1): 5. arXiv:gr-qc/0502097.
 Isaac Newton The Third Book of Opticks (1718) http://www.newtonproject.sussex.ac.uk/view/texts/normalized/NATP00051
 Peebles, P. J. E.; Ratra, Bharat (2003) "The cosmological constant and dark energy". Reviews of Modern Physics. 75 (2): 559–606. arXiv:astro-

ph/0207347. doi:10.1103/RevModPhys.75.559. 
 Ratra, P.; Peebles, L. (1988) "Cosmological consequences of a rolling homogeneous scalar field". Physical Review D. 37 (12): 3406. Bibcode:

1988PhRvD..37.3406R. doi:10.1103/PhysRevD.37.3406. 
 Bernhard Riemann, Journal für die reine und angewandte Mathematik, vol. 54 (1857), pp. 101-155 "Theorie der Abel'schen Functionen".
 B.Zumino, (1979) “Supersymmetry and Kähler manifolds” Physics Letters B, Volume 87, Issue 3, 5 November 1979, Pages 203-206
 B.de WitA.Van Proeyen,“Potentials and symmetries of general gauged N = 2 supergravity-Yang-Mills models” Nuclear Physics B, Volume 245, 

1984, Pages 89-117
 Einstein, Albert. “The theory of relativity” 1949, “On the Generalized Theory of Gravitation” 1950, http://www.relativitybook.com/

einstein_quotes.html
 Misner, Charles W.; Thorne, Kip. S.; Wheeler, John A. (1973), Gravitation, W. H. Freeman, ISBN 0-7167-0344-0
 Friedman, A. (1922). Über die Krümmung des Raumes. Zeitschrift für Physik, 10, 377-386.

180

Reference Chapter 8



 Kragh, Helge (1996). Cosmology and Controversy. Princeton University Press. pp. 318, 319. ISBN 978-0-691-02623-7.
 Penzias, A. A.; Wilson, R. W. (1965). "A Measurement of Excess Antenna Temperature at 4080 Mc/s". The Astrophysical Journal. 142 (1): 419–

421. doi:10.1086/148307
 Maeder, Andre (2017). "An Alternative to the ΛCDM Model: The Case of Scale Invariance". The Astrophysical Journal. 834 (2): 194. arXiv:

1701.03964.
 H.D. Politzer (1973) "Reliable perturbative results for strong interactions". Physical Review Letters, 30 (26): 1346–1349.
 Yang, C. N.; Mills, R. (1954) "Conservation of Isotopic Spin and Isotopic Gauge Invariance". Physical Review. 96 (1): 191–195.
 Augustin, J.; et al. (1974) "Discovery of a Narrow Resonance in e+e− Annihilation", Physical Review Letters, 33 (23): 1406–1408. 
 Yu Shi (2017) "Beauty and Physics: 13 Important Contributions of Chen Ning Yang", arXiv:1702.01901
 Shoshichi Kobayashi and Katsumi Nomizu (1963) “Foundations of Differential Geometry”, Vol. I, Chapter 2.5: Curvature form and structure 

equation, p. 75, Wiley Interscience. 
 Bourbaki, N. (1989). Lie Groups and Lie Algebras: Chapters 1-3. Berlin·Heidelberg·New York: Springer. ISBN 978-3-540-64242-8. 
 S.L. Glashow (1961) "Partial-symmetries of weak interactions" Nuclear Physics. 22 (4): 579–588. 
 D.J. Gross; F. Wilczek (1973) "Ultraviolet behavior of non-abelian gauge theories". Physical Review Letters, 30 (26): 1343–1346. Bibcode:

1973PhRvL..30.1343G. doi:10.1103/PhysRevLett.30.1343
 Gell-Mann, M. (1962) "Symmetries of baryons and mesons" Physical Review 125 (3) 1067.
 Weinberg, S (1967) "A Model of Leptons" (PDF). Phys. Rev. Lett. 19: 1264–66. Bibcode:1967PhRvL19.1264W. doi:10.1103/PhysRevLett.

19.1264.
 H. Yukawa, Proc. Phys.-Math. Soc. Jap. 17 (1985), 48.  
 Higgs, Peter (1964) Broken symmetries and the masses of gauge bosons. Physical Review Letters 13 (16): 508–509.  
 Arnowitt, Richard; Deser, Stanley; Misner, Charles W. (1962), "The dynamics of general relativity", in Witten, Louis, Gravitation: An 

Introduction to Current Research, Wiley, pp. 227–265
 Auyang, Sunny Y. (1995), How is Quantum Field Theory Possible?, Oxford University Press, ISBN 0-19-509345-3.
 Wald, Robert M. (2001), "The Thermodynamics of Black Holes", Living Reviews in Relativity, 4, arXiv:gr-qc/9912119.
 Polchinski, Joseph (1998a), String Theory Vol. I: An Introduction to the Bosonic String, Cambridge University Press, ISBN 0-521-63303-6. 

Polchinski, Joseph (1998b), String Theory Vol. II: Superstring Theory and Beyond, Cambridge University Press, ISBN 0-521-63304-4
 Hamber, Herbert W. (2009), Quantum Gravitation - The Feynman Path Integral Approach, Springer Publishing, doi:

10.1007/978-3-540-85293-3, ISBN 978-3-540-85292-6

181

Reference Chapter 8



 Loll, Renate (1998), "Discrete Approaches to Quantum Gravity in Four Dimensions", Living Reviews in Relativity, 1, arXiv:gr-qc/9805049. 
 Sorkin, Rafael D. (2005), "Causal Sets: Discrete Gravity", in Gomberoff, Andres; Marolf, Donald, Lectures on Quantum Gravity, Springer, 

p. 9009, arXiv:gr-qc/0309009.
 Penrose, Roger (2004), The Road to Reality, A. A. Knopf, ISBN 0-679-45443-8
 Hawking, Stephen W. (1987), "Quantum cosmology", in Hawking, Stephen W.; Israel, Werner, 300 Years of Gravitation, Cambridge University 

Press, pp. 631–651, ISBN 0-521-37976-8. 

182

Reference Chapter 8





184

《 统 一 场 、自 然 宇 宙 和 本 体 进 化 理 论 》 原 理

【 物 心 学 】 ： 「 宇 宙 世 界 」 卷 三 ， 第 三 册
【Virtumanity】 “Worlds in Universe” Series, Volume III Part 3

Keywords: Unified field theories and models, Spacetime topology, Quantum fields in curved 
spacetime, Quantum mechanics, Theory of  quantized fields, Field theory, Symmetry and 
conservation laws, Thermodynamics, Entropy, Classical electromagnetism and Maxwell 
equations, Classical general relativity, Relativity and gravitation, Cosmology

PACS: 12.10.-g, 04.20.Gz, 04.62.+v, 03.65.-w, 03.70.+k, 11.10.-z, 11.30.-j, 05.70.-a, 65.40.gd, 
03.50.De, 04.20.-q, 95.30.Sf, 98.80.-k 

阴 阳 物 理 学 诠 释





186

The first edition: Feb 8th, 2016
ISBN：9-78099-0520610

XU, Wei (徐崇伟)

The Fourth Edition: March 2019

PHILOSOPHY OF NATURE, 

UNIVERSAL FIELD THEORY, 

NATURAL COSMOLOGY, AND 

ONTOLOGICAL EVOLUTION


