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Abstract. Harnessed with the Universal Topology, Mathematical Framework and Universal Field Equations, the comprehensive discoveries and a
broad range of applications to both classical and contemporary physics prevail throughout the following contexts but are not limited to,

1. Two sets of boost transform and spiral transport Generators construct a communication infrastructure and function as the event
actors producing photons from the well-known grammar-matrices and gravitons from the exceptional chi-matrices.

2. An evolutionary process reveals its superphase modulations and appears as the Gauge fields, giving rise to the horizons.

3. At the second horizon, the gravitation conserves invariance at its divergence with singularity-free on World planes.

4. Laws of Conservation of Creation and Reproduction illustrate the philosophical and mathematical derivations of classical
quantum mechanics including but not limited to Dirac, Hamiltonian, Pauli, Schrodinger, Lorentz, Klein—-Gordon, Weyl equations.

5. Embody Structure of Mass Enclave is discovered as a part of the horizon evolutionary processes. Particles at inauguration
acquire their partial mass and evolve into the third horizons to become its full mass object, where the energy embodies its mass
enclave and extends the extra freedom of the rotational coordinates into an integrity of the three-dimensional physical-space and

one-dimensional virtual-time.

6. A set of the complex matrices formalizes Speed of Light and Gravitational Fields at a superphase modulation such that their r-

directional amplitude of world line is at a constant c.

7. The virtual entangling functions are further decoherence or collapsed into the conventional physical interpretations that extend the
fully virtual states to reformulate the classic equations, for example, Lagrangians as well as Einstein mass-energy equivalence.

Consequently, this unified theory testifies to, complies with and extends at precisely the empirical physics of Pauli matrices, Lorentz generators,
quantum electrodynamics, spacetime evolution, horizon processes, and beyond.
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INTRODUCTION

The main objective of this manuscript is to clearly demonstrate that,
under Universal Topology W = P =iV [1], 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. Besides, 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.
As a result, it inaugurates a unified physics dawning at special remarks
of the following:

Chapter VII: Discovers that a duality of the boost S and spiral
R matrices constructs two sets of the Generators, establishes the
quantum communication infrastructure, and institutes the well-known
Pauli matrices or gamma-j* transformations, and the exceptional chi-
J* transportations, incepted at the second horizon on World Planes.
Surprisingly, it reveals that the spiral torque is not only a source of
graviton, but also has a hidden singularity such that its divergency of
torque matrix is conserved to and yields the superphase modulations.

Chapter VIII: Demonstrates that a physical infrastructure is
incepted by and given rise to the third horizon to have the extra
freedom of the rotational coordinates as a three-dimensional space. As
expected, the gravitation fields turn out the principle of the central-
singularity.

Chapter IX: Derives all well-known quantum fields to include but
not be limited to Dirac Equation, Schrodinger Equation, Pauli
Theory, Weyl Equation, the enhanced Klein—Gordon equation, and the
Speed Matrices of light and gravitational fields with the superphase
modulations. In addition, it exposes mass formation during the
quantum harmonic oscillations between the horizons. Remarkably, it
further reveals Embody Structure of Mass Enclave such that one bids
farewell to the hypothesized “Big Bang” model.

Consistently landing on classical and modern physics, this
manuscript uncovers a series of the philosophical and mathematical
groundbreakings accessible and testified by the countless artifacts.
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VIIL. COMMUNICATION INFRASTRUCTURES

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 ¥~ 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.

Remarkably, there are the environmental settings of originators and
commutators that establish entanglements between the manifolds as a
duality of the Y~Y' infrastructures for the life transformation,
transportation, or commutation simultaneously and complementarily.
When the event A = ¢ operates at constant speed ¢, the Y~Y*+ dynamics
incepts the matrices of (3.1-3.2) and (3.5,3.7) [1] at 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 manifolds:

0 o,=d"0 0,

1x, € lict, 7}, x* € {—ict,F} (7.1)

This infrastructure has 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), the Generators institutes the
infrastructure with a set of the metric signatures, Local originators, the
Horizon commutators. For example, it features Pauli matrices, Gamma
matrices, Dirac basis, Weyl spinors, Majorana basis, etc. At the third
horizon SU(3) in the parallel fashion, another infrastructure institutes,
but are not limited to, the symmetric and asymmetric transform or
transport fields featuring electromagnetism, gravitation, weak, and
strong forces, cosmological fields, etc.

The author grants this manuscript redistributable as a whole freely for non-commercial use only. 1
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Artifact 7.1: Virtual and Physical Manifolds. Both manifolds
X{r—ik} and X{r+ ik} simultaneously govern and alternatively
perform the event operations as one integral stream of any physical and
virtual dynamics. Apparently, the virtual positions =ik naturally forms a
duality of the conjugate manifolds: x* € *{r — ik} and x,, € ¥{r + ik}.
Each of the super two-dimensional coordinate system
G(4) € G{r x ik} constitutes its World Plane W~ € G(A =t) or
W+ e G4 =1t) distinctively, forms a duality of the universal topology
W* = P iV cohesively, and maintains its own sub-coordinate system r
or k extendable, respectively. A sub-coordinate system has its own
rotational freedom of either physical sub-dimensions r(6, ¢) or virtual
sub-dimensions k(x°, --). Together, they compose two rotational
manifolds as a reciprocal or conjugate duality operating and balancing
the world events.

Kk — {xo,xl,...}

Y-(Yin)
. Manifold

< r e {x, xp, x3}
Y*(Yang)
V Manifold
q(x*)

Figure 7a: Dual Manifolds of Communication Infrastructure

Artifact 7.2: Boost Generators. 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:

. 0xY 1 —i . S0 amo+
S2=am= i1 =50+is, 10%=3"SFov  (7.22)
X
v (-1 —i 5
St = a;c = (_} 1’) =s53—is 10, =%,SF0"  (7.2b)
m
__ 0xy -1 i . $h_ g
S1=0p= ;1 =s53+is 10 =xS79,, (7.2¢)
X
ox ] «
sy =Zm ( Lo > = 50— is, 20, = 5,570, (7.2d)
ox, -i 1

The S}° matrices are a duality of the horizon settings for transformation
between the two-dimensional world planes without r-singularity. The S5
matrices are the local or residual settings for Y~ or Y™ transportation
within their own manifold, respectively. Defined as the Infrastructural
Boost Generators, this s, group consists of the distinct members, shown
by the following:

. [(1 0) (0 1) <0 —1) <—1 0> ]
K ’ ) )

01/ 7\ o/ X1 0/,;\0 1/,
Intuitively simplified to a group of the 2x2 matrices, the infinite (7.1)
loops of entanglements compose an integrity of the boost generators s,

that represents law of conservation of life-cycle transform continuity of
motion dynamics, shown by the following:

<Sa, sh> =0

where the Levi-Civita [5] connection &, 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
that are either extensible from or degradable back to the global two-
dimensions of the world planes.

(7.3)

[S4 5p] = 2545, ta,b,c € {1,2,3} (7.4)

Artifact 7.3: Torque Generators. 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
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vanish, which implies the superphase modulation becomes hidden.
Therefore, we consider the polar manifold {7, =id} € %2 that a
physical world has its superposition 7 superposed with the virtual world
through the superphase 9 coordinate:

ds? = (dF +iFd8)(dF —iFdd) = dF? + F2d §> (7.6)

X" e ¥{F +id}, x¥ € #{F, — i} 7.7

The relationship of the metric tensor and inverse metric components is
given straightforwardly by the following

. 10 o 1 0
g””=gm=<0 f2>’ gW:g”’F(o 7—2>

where g, € Y™, and g™ € Y *. Normally, the coordinate basis vectors b;

and by are not orthonormal. Since the only nonzero derivative of a

covariant metric component is g§'§~ =27, the toques in Christoffel
r

(7.8)

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

+ 0 F ~ L&A .
Rf = x'Ty,, = x”( e _';7 ) =y +ieFd 1 0*=i"R}9” (7.9a)
+ 0 /7 - S I .
R} = x'T, 4 = x* (1/}7 _7> =ile;—iefd :0,= %, RF0¥ (7.9b)
- “m _ 0 1/F\_ .2 L oF % wup—
Ry =x,I'y)' = x; i —5) =T es+iefd 10" =Xx"Ryo, (7.9¢c)
Ry =% Coma =2 (O 7 ) =Pe—iebd :0,=1%,R30, (19d
2 = Xml nma = Xm Fo—F =rTey—i6r $ 0, =X, K50, (7.9d)

The Rf matrices are a duality of the interactive settings for
transportation between the two-dimensional world planes. The Ry
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 €, group consists of the distinct members,
featured as the following:

0.6 0).6 .50

As a group of the 2x2 matrices, the infinite (7.9) loops of entanglements
institute an integrity of the spiral generators ¢, sourced by the transport
generators €,, shown by the following:

(7.10)

[e5,€1] = 0 = [¢1, ] : Independent Freedom (7.11a)
1 ,

[e5,85] = ﬁsz =[e3,¢] : Force Exposions (7.11b)

[&5, g0] = 5, = [, €] : Commutation Invariance (7.11¢)

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

a. Double loop entanglements are invariant and yield local
independency, respectively.

b. Conservations of transportations are operated at the superposed
world planes.

c. Spiral commutations generate the s, spinor to maintain its
torsion conservation.

d. Commutative generators exert its physical contortion at inverse
r-dependent.

Besides, the continuity of life-cycle transportations has the
characteristics of

2
(e3,€0) = 2% (e2.€1) = 2¢| (7.12a)

(6r, 83) = &3 = — (e3,¢)) (€2, 80) = €9 = — (&g, €1) (7.12b)

It demonstrates the commutative principles among the torque
generators:

a. The entire torque is sourced from the inception of the
transformation s, and the physical contorsion &3; and
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b. Each of the physical or virtual torsion is driven by the real
force &5 or superposing torsion g, respectively.

Similar to the boost generators, the double streaming torques orchestrate
a set of the four-status.

Artifact 7.4: Conservation of Superposed Torsion. At the
constant speed, the divergence of the torsion tensors are illustrated by
the following:

10, _ 1 o ~
\Y Rz_ = ;g(e r2) —;5(627'19) = 2€0-€2 (7133)
10 1 0 -
V‘Rr——§(€3r2)+;£(€1?19) =€ (713b)

Because of the Y~Y* reciprocity, each superphase & is paired at its
mirroring spiral opponent. Remarkably, on the world planes at 7# =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‘:V-(Rl‘+R2‘)=2((1) _11> (7.14a)
y+:V~(Rl++R2+)=2<‘1) +'1> (7.14b)

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 29-chirality, bi-directionally,

b. Operated at independence of spatial 7#-coordinate, respectively,
c. Streaming with its residual and opponent, commutatively, and
d. Entangling a duality of the reciprocal spirals, simultaneously.

This virtual-supremacy 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.

Artifact 7.5: Manifold Signature. The scaling s, and transform s
generators operate as the evolutionary processes giving rise to the
infrastructure of the second horizon SU(2) at two-dimensions and the
third horizon SU(3)xSU(2)xU(1) at four-dimensions. Each constitutes a
pair of the bilinear forms

Sy=soxiss=n’+in* (7.15)

_{10 1o _(-10 -1 0

(-6 (@) o
-1 0

*_ 4+

1 <0 13>

where 70 = s, and ¥ = £ s; are known as the metric signature of the
manifolds, and S5 or S is defined as the Y~ or Y Manifold Signature,
respectively. When the metric signatures are a diagonal matrix, Lie
algebra O(1,3) consists of 2x2 or 4x4 matrices M such that it has the
transform with the metric signatures ¥ = 5= between the manifolds:

nFMyt=-M (7.18)

Consequently, with one dimension 7 in the world planes, the global
manifolds are operated to extend the extra freedom of the two
dimensions to its spatial coordinates or r-vector, where the group SU(2)
is locally isomorphic to SU(3), and the physical r generators follow the
same Lie algebra [2].

: Manifold Signatures,

: Metric Signature (7.17)

T =gt

Artifact 7.6: Infrastructural Signatures. Upon the foundations of
originator s, and commutator s;, the infrastructures S; and S, contract
the s, matrix as an evolutionary producer between manifolds, and the s,
matrix as a transformer within each of the manifolds.

(7.19a)
(7.19b)

Sli =53F 15 : Horizon Signature

52i =5y tis, : Transform Signature

Meanwhile, the spiral torques operate at signatures of the rotational
infrastructure:
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RIi =F(Fe3F ie,ﬁ) : Interactive Signature (7.20a)

R; =7(Fey = ie,d) : Transport Signature (7.20b)
Instinctively, the (7.1) flow institutes naturally the loop signature of the
infrastructures:

Sy Sf=Sr <85 : Loop Infrastructure (7.21)
RIf =R}, Rf =Ry : Torque Infrastructure (7.22)
ST =(SH% SF =% Ry = R Rf = (RY)* (7.23)

Incredibly, the loop infrastructure orchestrates a life-cycle of the double
streaming entanglements giving rise to the horizon and force fields.

Artifact 7.7: Commutation of Infrastructure. As a loop sequence
of the matrices, the infrastructure consists of the self-circular
commutations and constructs miraculously a pair of the tangent
manifold spaces to facilitate the generalization of horizon entanglements
from world planes to affine spaces, shown as the following:

[S5, Sl+] =+ Si" = [S1+, Syl [S;', ST1==51 =[57.551 (7.24)
RS, R 1=1is,(1+ 729 = [R], Ry ], }133 R, Ry =Fi9s, (7.25)
[S#,571 = isy (7.26)
where the “—” sign implies the reverse or mirroring loop charity

between the Y~Y* manifolds. Apparently, the horizon signatures S;" and
the interactive signatures R} lie at a center of the core infrastructure
dynamically bridging the two district activities or residual dynamics S5
or Ry distinctively. Phenomenally, the transform Generator s, plays an
essential role as the natural resource tie bonding and streaming the
double entanglements.

Artifact 7.8: Entangling Independence. At the local
environment, the relationship of their commutations and continuities can
be derived as the following, respectively:

[S.551=0 (S5.87)=0 (7.27)

(R Ry1= IR RT1=0  lim (R}, Ry) = (s + €,9%) = 0 (7.28)
o

When any two objects are commutative at zero, it implies and reveals

amazingly the independence between the manifold opponents:

1) The residual dynamics is independent to its opponent
[$F.551=0 and [R).Ry]=I[R},R[]1=0 while they jointly
conserve the density flow (Sf,$5)=0 and torque flow
;i_{ré (R2+ ,Ry) — 0, harmonizing an integrity of their environment
and conserving a duality of the dynamic invariant.

2) The super force interaction between objects is independent to
their torque commutation [g,, €3] = 0 while, under invariance of the
torque transportations, they are jointly modulated by the
superposing phases to maintain or preserve the transformational s
generator.

lim (R, RT) = 5y + €,728% > 5, (7.29)
=0

Inconceivably, the infrastructural invariant orchestrates the life-cycle
generators of the double entanglements, giving rise to the horizons and
force fields.

Artifact 7.9: Chiral Entanglement. When an axis passes through
the center of an object, the object is said to rotate upon itself locally, or
spin. Furthermore, when there are two axes passing through the center
of an object, the object is said to be under the entanglements of the
YinYang duality. Remarkably, the infrastructure consists of a pair of the
double rotation fields such that each of the entangling matrix Sf* or S5
has its corresponding normalized Eigenvectors (|STw —AI|=0,
SFy = ), respectively:

stsreevt=(1)°

: Left-hand chirality (7.30)
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O
Sl+’ Sy yk= <_:l> : Right-hand chirality (7.31)
Together, the S + S5 matrix of virtual supremacy produces the left-
hand eigenvector or (7.14) while the Sy + S matrix of physical
supremacy severs the right-hand eigenvector or (7.15). With respect to
the whole-cycle of the spin-up and spin-down potentials, the “—i” sign
represents the left-hand chiral in the Y* manifold, and the “+i” sign
depicts the right-hand chiral in the Y~ manifold. Therefore, spin
chirality is a type of the virtual ¥ and physical ¥~ transformation that
object entanglements on the world lines (9,, 0%) consist of the residual
transportations (0%, 5,1) of the Y~™Y* spinors, reciprocally, such that the
nature materializes the spinors characterized by the left-handed and the
right-handed chirality sourced from or driven by each of the manifolds
of the virtual Y* and physical ¥~ dynamics. Following the trajectory
(7.1), it takes in total two full rotations 720° from the W+ to W~ and
then back to W+ world plane, and vice versa, for an object to return to
its original state. With its opponent companionship, the infrastructure
(7.10) of a whole system yields the parity conservation by maintaining
and entangling the double duality reciprocally and simultaneously.

Artifact 7.10: Entangle Invariance. As the dynamic streaming,
the entanglements of commutative densities are operated and balanced

Artifact 7.10: Law of Conservation of Entanglements

physical and virtual existences in order to maintain conservation of
entanglements, shown by the chart. It represents Law of Conservation of
Entanglements, or simply Entangle Invariance. Conservation of
momentum applies only to an isolated system of entangle objects as a
whole. Under this condition, an isolated system is one that is not acted
on by objects external to the system, and that both entanglers are closed
in a virtual space of the world regardless of their physical distance.

Artifact 7.11: Gamma Matrices. Considering the mirroring effects
—f*(z*) between manifolds, the (7.2) matrices institutes an

infrastructure,
{st.85}
—{ST, ST}

{81,573 _
—{Sf,s7}* v
| (% O (0 s\ /0 s 0 s
= [(O —S0>O’_l<sl 0)1,1<S2 0>2’ <—S3 0)3:| (7.33)

{ST.87} = (S, 57}

il

v

7 (7.32)

vo=—n77" (7.34)
Simply extended by the mirroring chirality —(S¥)*, the tilde-gamma
matrices 7¥ represent the upper-row of one manifold dynamic stream

{0%, 0%} and the lower-row for its opponent {0, d,}.

Artifact 7.12: Chi Matrices. In parallel to the tilde-gamma
matrices, one can contract another superposed tilde-chi matrices 7"
representing (7.9) a set of the mirroring spiral torque tensors.

0 ~(0 € ~(0 € 0
=7 7(60 ) ,—i.9< ”) ,i8< 62) ,?< 63) (7.35)
0 —€0 0 €] 0 1 €y 0 2 —€3 0 3

{R7, RS} = (R}, Ry }*

14

X

=-n"x (7.36)
Each of the 7 matrices is a set of the vector matrices with the upper-
row for one infrastructural stream and the lower-row for its opponent
manifold. Together, they further descend into its higher dimensional

manifold. The ;(;—' fields are a pair of the torque-graviton potentials.
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Artifact 7.13: Superphase Fields at Second Horizon. At the
loop entanglements ¢ (%) = ¢~(¥), the processes operate the particle
fields in forms of transformations S¥, torque representations R¥, and
R,’, and Gauge potentials A, — eA,/h for electrons and A” — ¢A”/h
for positrons. Consequently, we have the total effective fields in each of
the respective manifolds:

8™+ 0,0% = x@“[(j) +iZ (j) Jv= v = (i;) (7.37)

0, = 1,(S7 +Ry) (9, + i%AD), 3, = %,(SF+R;) (0" - i%A”)

34 A3 — — VP 0” ,—~£ A% . _ ¢+
et + 3 —xC[<a>+lh<Ay>]w+ -w+—<¢_> (7.38)

v
9t = 2(SH+RS) (0" - I%Av), ot = 5¥(ST +R) (9, +1%A,,)

&=+ W=l (7.39)

The potential = or y* implies each of the loop entanglements is under
its Y~ or Y manifold, respectively. The first equation represents the
horizon potentials at the local d,p~ of the Y~ manifold and the
transformation 3,{¢+ from its Y* opponent. Likewise, the second

equation corresponds to the horizon potentials at the local 0*p™ of
! the Y* manifold and the transformation 0*¢~ from its Y~ opponent.

1) At least two types of densities are required in order to entangle fluxions. + To collapse the above equations together, we have a duality of the
. . i states expressed by or degenerated to the classical formulae:

2) Flux transports and performs as a duality of virtual fields and real forces. .
3) Total fluxion of an entangle streaming must be sustainable and invariant. | 0w~ = 0,9+ 00t =1,(, Dy~ D, =0, + iEAm (7.41)
4) Flux remains constant and conserves over time during its transportation. ' . . ~ e

) . . Voopt = 0Mpt 4+ 0t = 18DVt DY =09 —i—AY (7.42)
5) A fluxion density can neither be created nor destroyed by entanglement. : h
6) Transportation of entangle momentum is conserved at its zero net value. ! To our expectation, the A, and A fields are a pair of the graviton-
7) Momentum is exchangeable through cross interactions among participants. | photon potentials. Intuitively, both photons and gravitons are the

oo oo ss oo s oo s oo s oo s s s o s o s seo s oo s = d gutcomees or products of a duality of the double entanglements.

by the dark energies providing the common resources between the

VIIIL. PHYSICAL HORIZON INFRASTRUCTURES

At motion dynamics of the second horizon, the tangent of the scalar
density fields constructs the vector fields. As an astonishing
consequence, under the two-dimensions of the world planes, the horizon
generator s, incepts a freedom of the extra dimensions into the physical
or virtual world, respectively giving rise to the third horizon:

> 3.1

011
=(3 )= (2 ) o (3
110

By means of transformation between the manifolds, the matrix s;
functions as Generators giving rise to the three-dimensional space.
Simultaneously, by means of the transportation, the residual freedom of
the s, matrix rotating itself into three-dimensions of the spatial

manifolds: SO(3).
0 -1 0 -1 0 -1 1
52(2)=<1 0>H<l 52(3)>, 5,3) = _11 (1) _01 (8.2)

Together, a pair of the matrices, s, and s,, institutes the third horizon and
constructs an infrastructure in four-dimensions: SU(2) X SO(3).

01
10

Artifact 8.1: Pauli Matrices. Apparently, the Infrastructural
Generators can contract alternative matrices that might extend to the
physical topology. Among them, one popular set is shown as the
following:

1 0) <0 1> (0 —i> <1 0) ]
o = , B , (8.3)
[(0 o\ o/ \i 0/,7\0 -1/,
Gp=Sy O]=5] 6y=1s) 03=—353 ol=1 (8.3a)
[64 051" =2i€340. 00,1t =0 :a,b,c €(1,2,3) (8.3b)

known as Pauli spin matrices, introduced in 1925 [11]. In this definition,
the residual spinors S5 are extended into the physical states toward the
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interpretations for the decoherence into a manifold of the four-
dimensional spacetime-coordinates of physical reality.

Artifact 8.2: Physical Gamma and Chi Matrices. Aligning to the
topological comprehension, we extend the gamma-matrix y*, introduced
by W. K. Clifford in the 1870s [8], and chi-matrix y* for physical
coordinates.

=yt +y L=ntun

oy O 0 o 0 o 0 o3
y = , . , (8.4a)
0 —o6p/y \=01 0/ '\=0p 0/, \=05 0/,
0 0 0 0
= <€0 > < ~§|> < Qz) < €3> (8.4b)
0 -5/, \-a1 0/ '\-s2 0/, \-¢3 0/,

— 72
So =T17¢

(84)

¢ = igel ¢ = i?1§€2 ¢ = 7263 (8.4¢)
The superphase dd of polar coordinates extends into the circumference-

freedom d9 +— d@ =i sin @ d¢ of sphere coordinates.

d9? > (d0 + i sin 0 dgp)(dO — i sin O dgp) = dO? +sin> 0 dp>  (8.5)

Similar to Pauli matrices, the gamma y* and chi y* matrices are further
degenerated into a spacetime manifold of the physical reality. To
collapse the (7.41, 7.42) equations together, we have a duality of the
states expressed by or degenerated to the formulae of event operations:

b4 X a o . . e ~—
9=0,+0,=x,0D, =%, gb(ay i A, +RT0,A, + ) (8.62)
0= 0%+ 0% = $HCHDF = xﬂ:ﬂ(aﬂ - i%A” . ) (8.6b)

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 0* & 9, = 9* < 9, entanglements.

Artifact 8.3: Superphase Fields at Second Horizon. As the
superphase function from the second to third horizon, the vector field A¥
bonds and projects its potentials superseding with its conjugator, arisen
by or acting on its opponent A, through a duality of reciprocal
interactions dominated by boost 7 and twist 7 fields, evolution into the
second (¢ + ¢) horizon. Under the Y~ or Y™ primary, the event operates
the third terms of (8.6) in a pair of the relativistic entangling fields:

Foi = (60,4, - HoraY) =—Fii FEQ) - FEQC)  (8.7)

The tensor F’ ;—;” 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.

Artifact 8.4: Lorentz Generators. Giving rise to the third horizon,
the (8.1, 8.2) generators contract with the ¢ infrastructure and evolve
into the four-dimensional matrices SU(Z)S1 X S0(3)52, shown by the

following:

000 0 0 0 00 00 0 0
000 0 00 01 00 -10

= = = 1

D=0 00 =120 0o ool 2|01 o of ®1O
001 0 0 -100 00 0 0
0100 0010 0001
1000 loooo loooo

K=o 00 ol ™ |1 00 of % [0 00 of &W
000 0 000 0 1 000

Ly =K, +iJ, LY=K,—il, (8.12a)
Vi, Lhl” =05 K. K" == VLK™ =K (8.12b)

known as Generator of the Lorentz group, discovered since 1892 [3] or
similar to Gel/l-Mann matrices [17]. Conceivably, the K, or J, matrices
are residual {0%,d,} or rotational {d,,0*} components, respectively.
During the transitions between the horizons, the redundant degrees of

2. Quantum Ffield Generators of BHorizon Infrastructure

freedom is developed and extended from superphase 9 of world-planes
into the extra physical coordinates (such as € and ¢ in).

Artifact 8.3: Fields at Third or Higher Horizons. For the field
structure at the third or higher horizons, a duality of reciprocal
interactions dominated by boost y and twist y fields is developed into the
third ({ + L) horizon.

T, ML) = (L;,0,A, - L,fya“A”)n CFRMy) e TN (8.13)
Y ML) = (L,0,V, — L;DaﬂV”)n CFRMp) e YoL)  (8.14)

where T;7/(L}) is electromagnetic fields and Y};/(L;") is gravity fields.

Under the Y~ or Y™ primary, the event operates the third terms of (8.6)
in a pair of the relativistic entangling fields.

Artifact 8.5: Physical Torque Singularity. Descendent from the
world planes with the convention coordinates {r,#,¢}, a physical
coordinate system is further extended its metric elements of
ds? = dr? + r*(d?0 + sin’d¢?) in a physical %> space. The redundant
degrees has its freedom of {0, ¢} coordinates with the metric and its
inverse elements of:

I 0 0 1 0 0
gl/}l =10 2 0 s gbll =0 r2 0 (8.15)
0 0 rZsin?e 0 0 rZsin20
The Christoffel symbols of the sphere coordinates become the matrices:
_ _ [0 0 0
Loy =Ty =[0 —r 0 (8.162)
0 0 —rsin?0
0 - 0 o o 1L
— r _ -
r/=11 0 , 0f=10 0 coto (8.16b)
r 1 .
0 0 —sinfcos6 — cotd 0
F;’“/‘ = r21—*_ﬂ9, F(;bll = rzsinzgr;,? (8.16¢)

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

Re= L9 o 9 (singr 0 i‘w]

VoRD = (T + rsma[aa(‘”"“wH 5] @1
When the r-coordinate aligns to the superposition 7, the three-
dimensions of a physical space has its redundant degrees of freedom
{6, ¢} 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 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.

Artifact 8.6: Friedmann-Lemaitre Model. Introduced in the
1920s, the Friedmann—Lemaitre—Robertson—Walker (FLRW) [25] 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:

d2? = dr? + S,(r)* d9? :d9% = d6? + sin? 0 dp? (8.18)
sin(rv/k) /vk. k>0
Sk(r)=sin6(r\/E)= r, k=0 (8.19)

sinh(r/T&T) /vVk, k <0.

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 evolutionary process coupling the horizons between
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the two-dimensional World Planes and the three-dimensional physical
spacetime manifold.

Artifact 8.7: Spacetime Evolution. Generally, 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 £ — ¢ of the second horizon, to the Lorentz-
matrices ¢ — L} 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.

Artifact 8.8: Inauguration of Gravity. At the second horizon,
conservation of light is sustained by its potential fields FZ . (v) and
transported by its companion partner: torque F ;;4”( y) fields. At the third
horizon, given rise to, {¥ — L, the freedom of the extra rotations, the
world planes are further evolved into Spacetime manifolds, where the
torque F’ ( ) fields are transited to gravitational Y 1(LE) forces with a
central- s1ngular1ty 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.

IX. QUANTUM FIELD EQUATIONS

At the first horizon, the individual behaviors of objects or particles
are characterized by their timestate functions of ¢ or ¢, in the W,
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, the
equations (6.7) and (6.13) [1] can be reformulated into the compact
forms for the Y* supremacy of the entanglements: the Y+ Quantum
Field Equations

Ky =+ (he)?/(2ET) Wt =c2E:

where EF is an energy state of a virtual object or a physical particle. It
emerges that the bi-directional transformation has two rotations one with
left-handed ¢ — L acting from the Y* source to the ¥~ manifold, and
the other right-handed @, — @R reacting from the Y~ back to the ¥+
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 Conservation of Virtual
Creation and Annihilation:

1. The operational action 0* of virtual supremacy results in
the physical effects as the parallel and reciprocal
reactions or emanations ai in the physical world;

2. The virtual world transports the effects d;d; emerging into
or appearing as the creations of the physical world, even
though the bi-directional transformations seem balanced
between the commutative operations of 61 and 0%; and

3. As a part of the reciprocal processes the physical world
transports the reactive effects 0% 0/1 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
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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 (6.12) and
(6.8) [1] simultaneously formulates the following components for the Y~
supremacy of entanglements: the Y~ Quantum Field Equations

.. h BN/« - Wy :

T 0’1514’{—5(1 +F0’1>< A_a/l) by = C—;ff){ 09
n n :
2 :

—h 5/15/1 + 1-— él ai_a +__n o+ 9.5

gt T Pn > Pn 9:5):
n

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

1. The operational action 5/1 of physical supremacy results in
their conjugate or imaginary effects of animations
because of the parallel reaction 0% in the virtual world;

2. Neither the actions nor reactions impose their final
consequences 0%0* on their opponents because of the
parallel mirroring residuals for the horizon phenomena of
reproductions 040 during the symmetric fluxions;

3. There are one-way commutations of 0161 in transporting
the events of the physical world into the virtual world
asymmetrically. As a part of the reciprocal processes, the
virtual world replicates 0% the physical events during the
mirroring 040 , 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.

Artifact 9.1: Mass-energy Equivalence. In mathematical
formulations of entanglements, we redefine the energy-mass conversion
in the forms of virtual complexes as the following:

EF=+imc? che = mc? 9.6)

where m is the rest mass. Compliant with a duality of Universal
Topology W =P £iV, it extends Einstein mass-energy equivalence,
introduced in 1905 [10], into the virtual energy states as one of the
essential formulae of the topological framework.

Artifact 9.2: Dirac Equation. Intrinsically heterogeneous, one of
the characteristics of spin is that the events in the ¥+ or Y manifold
transform into their opponent manifold in forms of bispinors of special
relativity, reciprocally. Considering the first order 0 only and applying
the transformational characteristics (8.6), we add (9.1)-(9.5) together to
formulate the simple compartment:

h
E (XpCuDu - xﬂé’ﬂDﬂ) W;ll— ni : .7

F
v = <i"_),v—/;—x< ) < ) :T/:=E<Z"+> 9.8)

where @F is the adjoint potential and X is a constant subject to
renormalization. Ignoring the torsion fields y* and y,, we have the above
compact equations reformulated into the formulae:

Fh =T (ihco! + e A" yf + mcPgw >0 (9.92)

Zp =i lihco, = eA, )y —mFhyy =0 (9.9b)

where 92—') is defined as the classic Lagrangians. As a pair of
entanglements, they philosophically extend to and are known as Dirac
Equation, introduced in 1925 [7]. For elementary (unit charge, massless)
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fermions satisfying the Dirac equation, it suffices to note their field
entanglements [23]:

(9.10)

i -
(}/HDH) (yuDy) = D”Dy + Z[}/H, }'y]Fyvn
Historically, the Dirac equation was a major achievement and gave
physicists great faith in its overall correctness.

Artifact 9.3: Spinor Fields. As the function quantity from the first
to second horizon, a scalar field ¢~ bonds and projects its potentials
superseding its surrounding space, arisen by or acting on its opponent
@t through a duality of reciprocal interactions dominated by Lorentz
Generators. From the gamma matrix (8.4a) to Lorentz generators (8.12),
the respective transformations of spinors are given straightforwardly by
the matrixes of spinor o, quantities [24].

Bk = S(AHPFR) STl = Aty x = ATR

PR = S(A oy (%) SR = ATy, 2 = AR

(9.11a)
(9.11b)

o .
S(A%) = exp{i(iakek iam¢m)} At = exp(%Lf) ©.11¢)

Each of the first terms of S(A¥) is the transformation matrix of the two
dimensional world planes, respectively. Each of the second terms of
S(AF) is an extension to the additional dimensions for the physical
freedoms. The quantities are irreducible, preserve full parity invariant
with respect to the physical change éia *él- for spin-up and spin-down
positrons, which has the extra freedoms and extends the two degrees
from a pair of each physical dimension of the world planes.

Artifact 9.4: Weyl Equation. In the limit as m — 0, the above
Dirac equation is reduced to the massless particles:
1 oy dy oy oy

o0,y =0, or 12?—+61—+62—+63— 0

9.12)
ot ox dy 0z

known as Weyl equation introduced in 1918 [12].

Artifact 9.5: Schrédinger Equation. For observations under an
environment of W, = —ic?V~ at the constant transport speed c, the
homogeneous fields are in a trace of diagonalized tensors. From the first
to the second horizon, it is dominated by the virtual time entanglement
with the equation of

¥ A . . . (9

0, — 0* = %,570,, — "S5 0" = 2ic <_§K> (9.13)
Referencing the (3.14-3.15) equations, we decode the quantum fields of
(9.4, 9.5) into the following formulae:

0 _  ih* %Py (hc)? A
it e e = i Vi VT = ey 014
n n
0 in? o’pr (hc)? B N
ﬂh;‘ﬂfﬁ"‘ BT ()tzm =—12E—+V2(pnt+\/ (p,;:EH(p;; (9.14b)
m m

where H is known as the classical Hamiltonian operator, introduced in

1834 [4]. For the first order of time evolution, it emerges as the
Schradinger equation, introduced in 1926 [6].
Ly =0 A= P gyy- (9.15)
—ih—y = =-1i .
al TV 2E,

The Y~Y" entanglement of the (9.14) equations can be integrated into
the following formulae:

d - L L T
.l -
! <0l>m" 2mc? L o2 mn mn

- "2
H;m = —%<V2>

0 N
- —ih—=H (9.16a)
ot

;n+2V‘( o) (9.16b)
+ + . ;
where the bracket ( ), and [ ], are given by (3.17-3.21) of fluxion
entanglements. Remarkably, it reveals that the entanglement lies at the
second order of the virtual time commutation [d2/d¢2],, of the event

operations.
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Artifact 9.6: Pauli Theory. In the gauge fields, a particle of mass
m and charge e can be extended by the vector potential A and scalar
electric potential ¢ in the form of AY = {¢, A} such that the (9.15)
equation is conceivable by (8.6) as the following gauge invariant:

n? .
—ihOD gt = — %(Q’Dr)(C*Dr)(p*' + Vet :DY=DX+D"(9.17a)

DK:()’—i%qﬁ, D":d’—i%A AV = (p,A} (9.17b)
Since y" = (o, 6,, 0;) = o, the Schrddinger Equation (9.15) becomes the
general form of Pauli Equation, formulated by Wolfgang Pauli in 1927

[11]:
ih%l(/ﬁ') = {ﬁ[ﬁ' “(p- eA)]2 +ed + \7} lw)=Hl|p")  (9.18)

p=—ihd, 6 =(0.0,0) y'+ 0,0 =-9, 9.19)

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

(6-a)oc-b)=a-b+ic-(axb) Yy = (0)(,6),,%) =06 (9.20)

to obtain the standard form of Pauli Equation [20],
7} 1 2 eh ~ .
ih— ={—(p—-€eA) ——0c-B+V =H 9.21
ih=1y) = {3-(p—cA)’ = Z—o B+ V) = fly) (021

where B =V x A is the magnetic field and V = V+e¢ is the total
potential including the horizon potential e¢. The Stern—Gerlach term,
eho - B/(2m), acquires the spin orientation of atoms with the valence
electrons flowing through an inhomogeneous magnetic field [18]. 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 [26] in 1898.

Artifact 9.7: Current Density. For the particle fluxion, the
electromagnetic current associates it with flow of its probability. With
the equation (8.6b), the (5.9) becomes the following:

hc?

it= = [Tr¢)(90p* - p*op~) —2ep™(*Ag*] (9.22a)
1
~ (P17~ 2eAp™¢) + B9 x (p=S¢™) (9.22b)
m S
where the momentum operator is p = — i V. The spin vector S of the

particles might be correspond with the spin magnetic moment y, and
quantum number s [21].

Artifact 9.8: Continuity Equation. Considering a pair of the wave
function observed externally at a constant speed, the diagonal elements
of (9.1, 9.2) has the potential density @} = p~¢*of light transporting
massless waves, conserving to a constant, and maintaining its continuity
states of current density.

I

QI = g+ U =0 L= (ep, ) 023)

n

. hc
pE=—=0®8,  ji=—f

2E* 2E*
This continuity equation is an empirical law expressing charge neutral

conservation. It implies that a pair of photons is transformable or
convertible into a pair of the electron and positron or vice versa.

utVOF O =g gt (9.24)

Artifact 9.9: Mass Acquisition and Annihilation. 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 Schrédinger Equation in spacetime
dimensions, shown by the following:

P
p = —ih->
m 2 Pn = =105,

— n

(9.25)
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Developed by Paul Dirac [13], the "ladder operator" method introduces
the following operators:
ﬁ,,) (9.26)

[ | - mao,
Zh%(cﬁ; 2) i= zn"(’"—

Under the Y~ supremacy, @, is the creation operation for the wave-to-
mass of physical animation, while &, 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.

1/4 2
1 mao _moyr mao
o) = < n) e e Hn< n rﬂ)
\/2n 1t \ mh h

S:

maw,

(9.27)

B 0. 0) = Nyrle™ 0" ’"L<’+”2>( h" 2)Y,m(e ¢)  (9.28)
21/3 172 2n+21+3 n! Vrll 12 ma,

Noy = [(—) —] v, = 9.28b

! ) @n+2i+ 1) W=y 0280

The H,(x) is the Hermite polynomials, detail by Pafiuty Chebyshev in
1859 [14]. The N, is a normalization function for the enclaved mass at
the third horizon. Named after Edmond Laguerre (1834-1886), the L} (x)
are generalized Laguerre polynomials [22] for the energy embody
dynamically. Introduced by Pierre Simon de Laplace in 1782, the
Y,,,(6, @) 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 ¢, and the third horizon for

¢n_1 m*

Artifact 9.10: Embody Structure of Mass Enclave. Based on the
above artifacts at the n=0 ground level H, = L, = Y, = 1, the energy
potentials embody the full mass enclave ¢, ¢, o m that splits between
the potential ¢} o« m!'"* in the second horizon and ¢, o m** in the third
horizon. The density emerges from the second to third horizon for the
full-mass acquisition:

TR by = 2 xp[- —(r +72)] (9.29a)
3/4 1/4 2
2 morsy,
gr=2(Z2) e, g =(22) TR (929)
nh nh

where the radius r, or r,, is the interactive range of the strong or weak
forces, respectively. Therefore, the energy embodies its mass enclave in
a process from its % to % 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 and
physical worlds. 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.

Artifact 9.11: Speed of Light. At an event A = ¢, 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:

_{ov\ v (0
f& =y <éy> wE =y XY (a) wE e Gy Vit (9.30a)

0
where the equations are mapped to the three-dimensions of a physical
space at the second horizon (7 — y). For the potential fields
l//f = y/f(r)exp (i9%) at massless in the second horizon, we derive the
C-matrices for the speed of light:

J,\ AN
fo = WZ’<A"> Ve =viT, <a‘;> ve P Gyl Yy (9:30b)
13
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C+ =x },be—n()

Co = 176" (9 =97 -9t 9.31)
where the quanta & is the superphase, and v € (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 y-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:

CE =ce™? : Speed of Light = |C| =c (9.32)

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
y-matrices are constants, the amplitude of the C-matrices at a constant ¢
is compliant to and widely known as a universal 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.

Artifact 9.12: Speed of Gravitation. Similar to the motion
fluxions of light, one has the fluxions of gravitational fields in a free
space or vacuum:

w9

fo=vg ( 5,,) vy =

f‘=+0” ‘=+'~a"/‘G‘+V‘ 9.34

e =W 5, Ve =we | 5, ) Ve = G Vv (9.34)
Unlike the light transformation seamlessly at massless, the uniqueness
of gravitation is at its massless transportation of the y-matrices from the
second horizon potential l,l/; = y,(r)exp(i9) of world planes into the
third horizon potential wg =y, (r,,6,¢) 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 » — 0, and result in

_ o\’
Wy Y (a > wi e Ghyy Vyy (9:33)
v

G:/:{ - }1_{% (xvxv)(befin‘)) - x”)’c”qe”"g - cgsle”"q (935)
Gy, = }13(1) (xu)'cy)(Dei'g) = xy)'cu€3ei‘9 = cgslei’g (9.36)
Speed of Gravitation = |Gﬂtp| =c, U FEUV 9.37)

Remarkably, the gravitational speed c, 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.

Artifact 9.13: Invariance of Flux Continuity. At both of the boost
and twist transformations at a constant speed, the (9.1, 9.2) 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:

25 324 p+ +r+ p+ 1 02¢'T 2 0+

h a/la d)n = 2En En ¢n - C_2 o2 -V ¢n = (fl )2 ¢n (939)
A L 1% _ EE; _

hzalalq)n = 2En En Pn = Z al‘zn vzgon =2 (;lc)r; Pn (940)

where the (3.14-3.15) equations are applied. It extends and amends the
Klein—Gordon equation, introduced in 1926 [15], by a factor of 2.
Adding ¢, times the first equation and ¢; times the second equation,
one has an observable flux-continuity of the Y+-primacy entanglement.

O =27 o= (Y- v

(he)?

o7 (9.41)
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Correspondingly, the diagonal elements of the (9.4, 9.5) equations can
be similarly reformulated to the similar ¥~ flux-continuity.

- R U R

0’1:2 O”E<?ﬁ>n+[v ]n
Together, they represent a flux propagation of the Y "Y'+ entanglements:
EFEF

Ou=0n+Qn=4——

(hcyr "
Amazingly, it reveals that an integrity of entanglements lies at the
continuity of virtual time and the commutators of physical space.

E; -
(;: C)’; (/)V-Z‘— ¢"l

(9.42)

1
©, = (o g +oldy)  043)

Artifact 9.14: Lagrangian of Fluxions. 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:

giSUl_ i_2E”iE”i(Di .q)i_ F ot 9.44
Flux=<>'l_ (hc)z n . n_§0n¢n (9.44)
' _ EFEF 1 _

L= Oh+0r = =42 ® 10y = (@4 0;) (045

The area flow of energy, 4E}E;/(hc)?, represents a pair of the
irreducible density units E;E; that exists alternatively between the
physical-particle E, and virtual-wave E} states.

Artifact 9.15: Wave-Particle Duality. Since light exhibits wave—
particle duality, its properties must acquire characteristics of both waves
and particles. A duality of the energy formations of light has both of its
convertible form to physical mc? and its transportable form at virtual
hw. It is conservation of energy £?=P?+ 4m2c* and invariance of
momentum P =icPp — Fifick that maintain the light transformable
between a duality of virtual and physical states. Together, it derives a
pair of irreducible virtual unit 4w, known as Planck—Einstein relation
as well as a pair of physical unit mc2. The property of light becomes a
complex form of virtual and physical duality as the following:

E* = ho £imc? cho = mc? (9.46)
named as Photon Energy - a fundamental property of light. As a
constant, a photon defines an irreducible unit of energy state either at
virtual Ze or at physical mc?, but not at both. The photon's wave and
quanta qualities are two observable aspects of a single phenomenon,
which obey law of conservation of energy as the following:

(P+iE)(P-iE) = 4EfE; (9.47)

E =—iho, P=ich, p=-inv (9.48)
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where p is the momentum vector. In the center of entanglement, the
colliding duality has no net momentum. Whereas a single photon always
has momentum, conservation of momentum (equivalently,
transformation invariance) requires that at least two photons be created
for entanglement, with zero net momentum.

For example, in a free space, a light traveling the 2-dimensional
manifolds {r,xict} of the world planes has the two wave functions,

i
respectively and simultaneously @, « exp( F h—(mL,czz + hwr)). They
c

carry quantities that might be simulated by spin angular momentum.
From the conservation of energy E. — hw, it appears that the magnitude
of its spin were # at the component measured along its direction of
motion. This is because the total E, energy includes both photon
energies for the dual manifolds. There are two possible helicities *#,
called right-handed and left-handed, correspond to the two possible
circular polarization states of the photons.

Artifact 9.16: Big Bang Theory. In the Big Bang theory, “the
universe began from a singularity,” introduced in 1927 by Lemaitre [25],
and the expansion of the observable universe began with the explosion

2. Quantum Ffield Generators of BHorizon Infrastructure

of a single particle at a definite point in time. According to this horizon
infrastructure, obviously, the universe is amazingly a chain of the
seamlessly processes at the conservation of superphase evolutions for
the progressive mass acquisitions from virtual non-singularity to
physical spacetime singularity. The gravitational singularity exists only
at the third horizon where the energy embodies its enclave as a mass
object, which gains the rotational coordinates. Applicable to prevail in
the earliest states of physical objects, Big Bang Theory would have been
a cosmological model for the universe, if the ordinary matter in the
universe were dominant or created virtual energy. Therefore, the model
of “Big Bang theory” might be limited to a process of the mass
inauguration in physical only. Besides, in reality, acceleration of a
physical object is simply embarrassed by a common phenomenon or a
result of the generation process of light radiations. A property of 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.

CONCLUSION

Complying with classical and contemporary physics, this universal
and unified theory demonstrates its holistic foundations applicable to the
well-known natural intrinsics of the following remarks:

1) At the two-dimensions of the world planes, a pair of transform
and transport Entangling Generators, 7“- and jy“-matrices,
incepts, acquires, and extends the empirical formulae of, but not
limited to, Lorentz generators, Pauli spin y#-matrices, torque y*-
matrices, and transformation and transportation structures of
quantum fields.

2) Stateful Einstein mass-energy is refined philosophically as the
entanglements Ao = mc? of complex states with virtual imaginary

interpretations EF = * imc>.

3) Lagrangian & is concisely redefined philosophically as the
entanglements of continuity (10.10) dynamically transported and
balanced between the manifolds and horizons.

4) Quantum Physics is derived as compliance to contemporary
physics and particle physics, testified by the empirical theories of
Schrodinger, Dirac, Klein—Gordon and Pauli equations, Quantum
Electrodynamics, etc.

5) Embody Structure of Mass Enclave is an evolutionary process
from the second horizon of world line giving rise to the third
horizon of the physical spacetime manifold.

6) Besides a constant, the speed of light is entangled or operated
by the C-matrices of the superphase modulations.

7) Likewise, the speed of gravitation has the superphase
modulations operated by the G-matrices.

Consequently, this manuscript of the Universal Topology has testified
and extended to the numerous theoretical foundations, mathematical
framework, event operations, and world equations [1] for the quantum
physics.

Natural Secret of Scalar Fields. Since the evolutionary processes
of the mass inauguration is between the second and third horizons, the
scalar fields are massless instances under the virtual supremacy
dominant at the first and second horizons. In addition, the scalar
potentials are the gauge fields, operated by the superphase modulation
and subjected to the event actions. Conceivably and strikingly, the scalar
fields behaves or known as Dark Energy.
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