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Abstract

This theory is an attempt to unify general relativity and quantum mechanics by integrating: Einstein Field Equation
for Gravitational Wave in General Relativity (Gravitational Constant); Schrédinger Field Equation for Quantum
Wave in Quantum Mechanics (Planck Constant); Maxwell Field Equation for Photon Wave in Electromagnetism
(Speed of Light); Hawking Field Equation for Radiation Wave in Black Holes (Boltzmann Constant); And Heisenberg's
Uncertainty Principle for Minimal Action (or Entropy) of Copenhagen Interpretation. This unification leads to the
potential prediction of Graviton (mass, charge, spin).

1. Introduction to G.U.T.: Grand Unifying fields Theory of Relativity and Quantum Mechanix
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Figure 1: GUT: The Grand Unification of 5 Field Equations (Left), the Standard Model (Middle), and 5 Universal Constants (Right).
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1.1. Introduc_ti;m g the GUT: A New Theory of Gravity
(-Entropy) (Guy UTpuv)

Gravity (-Entropy) as the Space-Time: Gravity (-Entropy) might
be (the Wave Function of) the Space-Time [1,2]. Einstein’s
field equation (EFE) is imperfect. Thus, it might need some
modifications and interpretations [2-4]. First of all (the first issue),
gravitational wave (Gyy) is one of the general relativity (GR)
predictions [2]. If EFE (GR) gets some modifications, there might
be deviations in the gravitational wave’s behavior, e.g., an extreme
case: the likely gravitational wave resulting from the Big Bang
(massive collision and merging) of the two most supermassive
black holes remaining in the universe at the end of its lifetime
[2,5-10]. Furthermore, some independent studies show that in high
levels of the gravitational field (e.g. gravitational wave resulting
from the Big Bang), there might be such deviations in EFE (GR)
[2-4,6-9,11]. Therefore (and thereof), there is a definite need for a
modified EFE (or unified EFE) to account for such deviations in
the gravitational wave’s behavior in an extreme case of the Big
Bang (aforementioned) [2,6,11]. The second issue (with EFE) is
the cosmological constant (A) [2-4,7-9]. This parameter (A) suffers
from two problems: The first problem (with the cosmological
constant) is the fine-tuning problem, related to the quantum
field theory (QFT) [3,4,11-13]. The second problem (with the
cosmological constant) is the coincidence problem (related to the
density of dark matter and dark energy) [2,3,4,14,15]. For these
two problems (aforementioned), nowadays, researchers modify
EFE (GR) to alleviate these two problems, which means more
modification to EFE (GR) indeed [2,3,4,11]. Therefore, when one
parameter (cosmological constant) has these two problems (i.e.,
fine-tuning and coincidence problems), it is difficult to unify GR
(EFE) and quantum mechanics (QM), using Schrodinger’s field
equation (SFE), within the current format (framework) of EFE
(GR) since it is, indeed, Einstein’s original interpretation without
the knowledge of the black holes’ existence [5] and their potential
heat radiation according to Hawking’s (Hawkins) field equation
(HFE) [1,2,5,7-9,16-22]. Lemaitre’s proposal of the Big Bang
theory (1927) suggested that the universe might expand against
the current belief [6]. Later on, Edwin Hubble’s astronomical
observations independently also confirmed Lemaitre’s concept
of the Big Bang [6,23]. Lemaitre’s proposal of the concept and
the theory of the Big Bang (or the likely universe’s expansion)
might be possibly traced back to a very pivotal point in the very
fabric of space-time called: the singularity (primeval atom [24]
or cosmic egg) where the explosion (or Big Bang) possibly
occurred, marking the universe’s beginning (and birth) which
leads to the very possibility of the inflation theory [1,2,6,21-26].
Lemaitre’s theory of the universe’s expansion (Big Bang) laid the
foundation for the idea of cosmic evolution (and inflation theory
by Alan Guth) [6,26,27]. Therefore, the Big Bang (or universe’s
expansion) might have happened at the center of the universe (and
the beginning of time) [5,6,21-24,26,27]. That is why it might be
possible to assume that the (gauge-)Metric tensor bosons (gﬂ BB
in equation 10) can be ignored (zeroed down) in the extreme case
of the Big Bang [2,6,23,28].

Lemaitre’s theory of the Big Bang (or the universe’s expansion)
became validated, especially after the discovery of cosmic
microwave background radiation wave (CMB) which might be
indeed the remnants of the gravitational wave (C?) resulting
from the Big Bang predicted and modeled by the modified EFE
(my interpretation of GR), might be detected (and detectable)
nowadays as the CMB (wave) and (Photons of) light (wave)
[2,5-8,23,24,26,29-31]. The gravitational waves (Gyvy) might
be responsible for producing the ripples (Ruv) throughout the
universe in the very fabric (structure) of the space-time [1,2,6-
9,14,22,30,32]. At the very end of the universe’s lifetime, there
might be two supermassive black holes remaining [5,10,22]. One
of these black holes might appear static compared to the other one
(the smaller one) [10]. The total mass of these two black holes
might account for the entire universe’s mass [5,10,21,22]. The
mass of these two supermassive black holes might be relatively
equal [2,5,7,8,21,22,30]. This equality in their mass might, indeed,
become interpreted as a matter and antimatter (by Dirac) [10,13,33-
38]. This interpretation might also translate to a black hole and its
anti-black hole (or white hole) (by Einstein) [5,7-9]. I interpreted
SFE (QM) in an extreme scenario (Big Bang) as the radiation wave
(TTC) produced by two (super-small) black holes collision (matter-
antimatter) in a thought experiment: quantum scale (Planck scale)
[1,5,6,10,13,16-18,23,35,39-41]. 1 interpreted GR (EFE) in an
extreme scenario (Big Bang) as the gravitational wave produced
by two (supermassive) black holes collision (black hole and white
hole) in a thought experiment: astronomical scale (relativistic
scale) [2,5-10,21-23,30]. I think the misunderstanding in EFE
(GR) is mainly concentrated on the cosmological constant (A) and
Ricci scalar (R) which might be the amplitude (A) of the ripples
(Ruv) in the very fabric (structure) of the space-time (spacetime)
[1-4,7-9,11,14,30,32,42,43]. These two parameters (Ricci scalar
and cosmological constant) are the determining factors for dark
energy and dark matter [2-4,14,15]. My model is modifying EFE
(GR) to find these two parameters using HFE for radiation wave
(T7v> ) in Black Holes [2,5,21,22]. Heat might be initially radiated
through (the Photons of) light according to my interpretation of
HFE which, indeed, provides the Boltzmann (thermodynamics)
constant (k,) into the EFE (GR) that is formulated on the grid-
like model (graph network) of the (Cartesian) Riemann surface of
the (four-dimensional) spacetime structure [1,2,5,21,22,42,44-46].
HFE might be, indeed, the modified (around-black-hole) version
of EFE (GR) in the spherical model (cylindrical or angular) of the
Minkowski surface of the (two-dimensional) spacetime structure
(around-black-hole: Event Horizon possibly) [1-5,21,22,30,47].
Therefore, the structure (of the Schrodinger wave function) of the
spacetime ( W(x,¢) ) might be interpreted as the (Gravity-Entropy)
model of the GUT ( (ﬂ U T7V>) [1,2,16,21,30,48-53].

1.2. Literature of the GUT: State of the Art in Theoretical
(Mathematical) Physics

1.2.1. Grand Unified Field Theory (of Relativity) [4,11,19]
This paper proposes a potential theory to finish Einstein’s unfin-
ished manuscript: "Grand Unified Field Theory (of Relativity)".
The search for a grand unified field theory (G.U.T.) has been on-
going research ever since (the 1920s) when Albert Einstein, ini-
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tially, attempted to develop a grand unifying (fields) theory that
would combine (unify/unite) his general theory of relativity (GR)
and EM using his special theory of relativity (SR) [2-4,7-9,11,20-
23,31,35,54,55]. Therefore, this (aforementioned) ongoing search
(and research) for the GUT was started (officially) by Albert Ein-
stein’s initial attempt (the unfinished manuscript, aforementioned)
[3,11,19,21,54,56]. However, the GUT that includes gravity (and
entropy) in one single framework (i.e., GUT) has not yet been pro-
posed nor observed following Einstein’s attempt [2-4,11,22]. The
GUT is indeed a complete (supersymmetric) version of the cur-
rent standard model of subatomic (elementary) particles that unify
EM (electromagnetic forces such as Photons and gluons) with (the
weak and strong) nuclear forces (W and Z bosons) into a single
force (Graviton) which interacts with the Higgs field (boson) at
high energies (presumably), i.e. near speed of light [11,31,54,57-
61]. The GUT describes how Hadrons (quarks) and Leptons (elec-
trons and neutrinos) can interact (with each other) within one single
(unified) theoretical framework (the standard model of subatomic
particles) [4,11,58,62,63]. Although this unified (or unifying) force
(gauge tensor boson) has not been directly observed (nor found),
some of the (independently) proposed GUT models theorized
about its potential existence (presumably, Graviton) [3,4,11,64].
According to GR (EFE), the very fabric of spacetime might be in-
deed a 4-dimensional: 3-spatial dimension (space) and 1-temporal
dimension (time) [2,7-9,20,30]. Therefore (and thereof), we can
conclusively state that Albert Einstein might have (initially) coined
the term GUT to unify the fundamental forces (gauge bosons) of
the standard model into a single unified theoretical framework of
gravity(-entropy) [2,11,16,58,64]. The discovery of neutrino os-
cillations might indicate that the current standard model of sub-
atomic (elementary) particles in quantum physics might be incom-
plete [56,58,65]. There is no clear evidence (nor proof) that the
very fabric (structure) of spacetime can be described by any of the
presently proposed GUT models (e.g. M-theory, String theory, and
LQG) [1,2,46,54-56,66]. In 1905, Einstein published SR (equa-
tion 44) discussing the special (case) properties and relationship of
mass and energy describing light within spacetime [1,2,20]. EFE
(GR), though, states the general relationship between gravity and
energy (entropy) creating the spacetime (structure) [1,2,5,21,30].
SR (equation 44) states that space and time are relative (space-
time), and therefore all motion (in the general coordinate system
of spacetime) must be relative to the independent observer’s frame
of reference (as the special coordinate system) [1,2,20,40]. GR
(EFE) predicted the existence of many astronomical phenomena
before they were even observed, namely black holes, gravitation-
al waves, gravitational lensing (dark matter-related possibly), and
the universe’s expansion (inflation theory and dark energy-related
possibly) [2,5-7,15,23,24,67].

1.2.2. M-Theory (and String Theory) [54,55]

Combining (unifying) gravity (GR) with the strong nuclear
force (Z-Boson) and electroweak force (W-Boson) might lead to
fundamental problems, e.g., the resulting GUT theory (model)
might not be renormalizable [2,54-56,68-70]. This incompatibility
of the two theories (gravity and nuclear forces) remains an
outstanding problem in physics [19,46,54-56,70]. M-theory (string

theory) and Loop Quantum Gravity (LQG) were two significant
subsequent attempts (in this regard) after Einstein’s attempt,
intending to unify (combine) GR (EFE) and QM (SFE) in the
pursuit of quantum gravity but without any testable prediction
so far ... M-theory, also known as string theory, is a theory that
attempts to explain the (spacetime) universe and was considered
one of the primary leading candidates for the (very) theory of
everything (TOE) [1-5,11,16,21,22,35,39,46, 54-56,70]. M-theory
(in 11-dimensional spacetime) is a non-perturbative theory
that describes superstrings (e.g., super membranes and super
fivebranes) and unifies all the five (already existing) inconsistent
string theories (in 10-dimensional spacetime) [11,54,55,71].
M-theory suggests that the strings (in String theory) might be,
indeed, the tiny ribbons (strings) of energy (waves) that vibrate
in different (wave) frequencies (Planck frequency) [41,43,54].
Edward Witten proposed M-theory after realizing that the
already existing five different string theories seemed to describe
the same thing (the Schrodinger Wave function of spacetime)
from different perspectives in 10-dimensional spacetime [1,2,7-
9,54-56]. M-theory is considered the Mother (merger) of all
(already existing) superstring theories [54-56]. Witten noticed
that the different string theories might fit into a single unified
(consistent with each other) theory [2,11,54,55]. According to
M-theory (in 11-dimensional spacetime) containing strings and
branes, compactification is the process that might explain how
this extra dimension might be reduced to the four-dimensional
spacetime as Einstein proposed and as we observe in the universe
[1,2,7,8,21,46,54-56,72]. Witten’s proposal (M-theory) led to a
spike in research activity related to the string theory known as
the second superstring revolution [46,54-56,70,73]. String theory
is a unifying theoretical framework that attempts to reconcile
QM (SFE) and gravity (GR) [2,16,54,55]. String theory suggests
that the universe might have four dimensions, with three space
dimensions (3-dimensional space) and one dimension for time,
and that the extra six dimensions are curled up and non-observable
[1,2,7,54-56]. String theory (M-theory) was considered one of
the leading candidates for the TOE, describing everything in our
universe [5,21,22,54]. However, there is no empirical evidence (or
alternative ideas) about how gravity might unify with the rest of
the fundamental forces (and entropy) [3,4,11,45,58].

1.2.3. (String Theory and) Loop Quantum Gravity (L.Q.G.)
[46,54,66,70]

Spacetime (structure) is defined as a network (graph/group) in the
loop quantum gravity (LQG) [1,2,46,70]. In (this given version of)
string theory, there might be a small loop (or segment) of an ordinary
string vibrating in different frequencies (Planck frequency) which
makes up the fabric (structure) of spacetime [1,2,41,46,54,55,70].
The smooth background, (Riemann surface of the spacetime)
proposed by EFE (GR), is replaced by nodes and links (graph-
like or grid-like) to which quantum properties (e.g., mass, charge,
and spin) are assigned [1,2,42,46,58,63,70,71]. In this way, the
fabric of the spacetime might be made out of discrete chunks, i.e.,
the fabric of spacetime is quantized and discretized into chunks
(particle-like) [43,46]. In this context, continuous and unquantized
is more wave-like rather than particle-like (or chunky) [43,46].
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LQG studies these discrete chunks of the spacetime network
[1,46]. In string theory, spacetime is ten-dimensional (nine spatial
and one temporal dimension) in such discrete chunks of LQG
[46,54,55]. In M-theory though, spacetime is eleven-dimensional
(ten spatial dimensions, and one dimension for time) in such
discrete chunks of LQG as well, hypothetically [46,54,55]. Work
on formulating the fundamental principles underlying M-theory
(String theory) has considerably diminished due to the lack of
experimental (validation and) platform [54,55]. Bosonic string
theory was eventually superseded by theories called superstring
theories [54,74]. In theories of supersymmetry (or supersymmetric
theories), each boson has a counterpart, a fermion, and vice versa
in the standard model of subatomic particles in physics [57,58].
The strongest scientific argument in favor of string theory appears
to include a theory of gravity (within it) [54-56]. In this context,
M-Theory might be an encompassing (unifying) idea inside
the string theory, stating that there might be strings vibrating in
11-dimensional spacetime [1,2,46,54,55,70,74]. The premise
behind string theory is that everything is composed of tiny strings
of energy (waves) [3,43,46,54,55,70,71,74, 75]. These strings will
comprise all the matter, energy, and tiny forces (bosons) in the
standard model of subatomic particles [54,55,58,63]. At the time
of M-theory proposal (1984), there were already five different
variations of string theory existing, but Witten proposed that each
of these string theories might be the manifestation of the same
thing, a single underlying building block of the universe, the
Schrodinger Wave function of spacetime [1,54,55]. String theory
describes how the strings of energy (waves) can propagate through
the fabric (structure) of spacetime while interacting with each other
(within the standard model) and Higgs field (boson) [1,2,43,45,
54,55,60,74,75]. A string might look like an ordinary particle
(standard model), with its mass, charge, and other properties (e.g.,
spin) determined by its vibrational state [54,55,58,62]. In this way,
the different elementary particles may look like vibrating strings
[54,58]. One of the vibrational states of a string might give rise
to the Graviton, a subatomic (quantum mechanical) particle that
carries the gravitational force [11].

1.2.4. Pilot Wave Theory (of Particle-Wave Duality) [43]

Pilot wave theory (Bohmian mechanics), an inherently non-local
hidden-variable theory, proposed by Louis deBroglie (1927)
[43,75]. The more advanced version of pilot wave theory, the
deBroglie—Bohm theory, interprets QM more deterministically,
i.e., it might avoid wave-particle duality and instantaneous wave
function collapse [40,43,75]. The (deBroglie—Bohm) pilot wave
theory is one of the interpretations of (non-relativistic) QM (SFE)
[16,43,75]. My theory is also an attempt (similar to Pilot Wave
theory) in the pursuit of quantum gravity but with the testable
prediction of Graviton (mass, charge, and spin) and its potential
likely addition to the (supersymmetric) standard model of
subatomic particles in (quantum) physics [11,43,55,57,58]. Pilot
wave theory says that there exist waves in 3D space (3-dimensional
space) that carry particles with them (Bohmian mechanics) [43,75].
The particle-wave duality nature of the subatomic particles
(namely, light) might be able to explain the famous double-slit
experiment [31,43,76]. According to the pilot wave theory, the

(point) particle and the (matter-)wave are (actual and) distinctive
physical entities of the subatomic particles [43,58]. This theory is
unlike the other QM (SFE)-related GUT theories, which postulate
that there are no other physical particle or wave entities (particle-
wave duality) unless observed (collapsed) [4,11,16,40,43,55].

There are two main contradictory arguments (objections) to the

pilot-wave theory as follows [43,75]:

(1) This theory is (too) different from ordinary (conventional and
mainstream) physics but not radically different enough though
to make a ground-breaking contribution [56,77].

(2) That the physics of pilot-wave theory is (after all just) the
same as QM (SFE) so that it might not be able to contribute
mathematically either [16,43].

Light displays a property known as polarization (ever since 1669),
which might be mainly related to and indicating the possibility of
the particle-wave duality nature of the photons of light [20,31,43].
Physicists found it challenging to explain this phenomenon (i.e.,
the polarization of light) according to the pilot wave theory
[20,31,43,54,74,75]. Einstein believed light is a particle (Photon)
and the flow (of photons) is a wave [2,20,43]. Photons (of light)
are (the most compact possible) packets of electromagnetic energy
[20,31,39,40]. This theory (of Pilot-wave particles) couldn’t explain
phenomena such as black body radiation (e.g., black hole Hawking
radiation) and photoelectric effect (light) [5,20,31,41,43,78].
The original double-slit experiment, by Thomas Young (1801),
demonstrated that (the Photons of) light acts as a wave (and
particle), revealing its quantum nature: the particle-wave duality
nature of (the Photons of) light [16,20,31,36,40,43,75, 77]. The
Photons of a light wave (equation 43) might have no mass but still
carry energy (and momentum) [20,31]. Maxwell (1864) discovered
that electric and magnetic fields travel through space moving at
the same speed of light as a wave (and particle) [20,31,43,75].
Maxwell’s electromagnetic theory states that light is a propagating
wave of electric and magnetic fields, describing the interaction
between the electric field (electricity) and the magnetic field
(magnetism) [2,31]. In theoretical (and mathematical) physics, any
theory with this property (i.e. particle-wave duality) might (have
the principle of) supersymmetry (SUSY) [2,43,57,79].

1.2.5. Copenhagen Interpretation of Quantum Mechanics (and
Physics of the Wave Collapse into the Particle) [40,43,80]

The Copenhagen interpretation proposes that a system is in all of its
allowable (permissible) states (and none of them) simultaneously
[40,81]. The Copenhagen interpretation (of HUP) proposed that
the indeterminacy in theory (i.e., randomness, stochasticity, and
uncertainty) might be fundamental (in the universe) [39,40,56].
Einstein disliked many aspects of the Copenhagen interpretation
(especially the idea of an observer-dependent universe)
[2,20,39,40,72,75]. The criticism of the Copenhagen interpretation
ismainly focused on the need for a classical domain where observers
(or measuring devices) exist to see (or measurement) [39,40,59,77].
Schrodinger’s Cat (as a famous thought experiment) demonstrates
this interpretation (in quantum physics) by concluding that the tiny
(elementary) particles can be in two states at once until observed
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(i.e., wave collapses into the particle) [39,40,43,58,75,82]. In
this thought experiment, the hypothetical (Schrodinger’s) cat is
(simultaneously) alive and dead while being still (unobserved) in
a closed box since its fate (Wave collapse) might be depending
on a random (quantum) subatomic event (that may or) may not
take place (particle-wave duality) [1,16-18,39-41,43,58,75,82]. In
the Copenhagen interpretation, the (Schrodinger) (quantum) wave
function (of spacetime) might collapse due to a (conscious and
independent) observer measuring (observing), a physical system
(seeing might cause wave collapse) [2,16,39-41,43,59,75]. The
Copenhagen interpretation introduced the concept of wave function
collapse but failed to precisely define the conditions that cause a
wave collapse (or why it collapses) [13,39,40,59,76,80,81,83]. The
Von Neumann—Wigner interpretation, described as consciousness
causes collapse, is a (Copenhagen-related) interpretation of QM
(SFE) in which consciousness (wave collapse into particle) might
be found necessary (and essential) for the completion of the process
of observation (quantum measurement) [16,39,40,59,80,81,83].
The Copenhagen interpretation theorizes the (spontaneous)
reduction of all observers into only one final observer (similar
to wave collapse) who describes the experiment from his own
(independent) observer’s perspective [20,40]. The reduction, like
the system’s velocity, depends on the choice of the final observation
system [20]. According to the Copenhagen Interpretation, atomic
and subatomic particles sometimes act like particles and sometimes
act like waves: This is called "wave-particle duality" [16,40,43].
An electron, for example, when detected, is in its (localized)
particle form. But between the detected (observed) positions, an
electron is in its wave-like form. The many-worlds interpretation
(M.W.I.) might be considered a mainstream interpretation of QM
(SFE), along with the other decoherence interpretations (such
as the Copenhagen interpretation) and hidden variable theories
(such as Bohmian mechanics) [1,16-18,40,43,58,63,75,81]. The
multiverse theory is the (MWI-derived/related) idea that multiple
universes (multiverse) makes up everything that exists (in this
universe) including space, time (or spacetime), matter (Fermions),
energy (forces or Bosons), and information [1,2,5,21,22,63,72,81].
Inflation theory explains why the universe might be flat and
smooth, and (therefore) predicts the existence of a multiverse (as
many independent bubble universes), created during the (rapid)
early universe’s expansion (i.e. inflation theory) [6,23,24,81]. The
superposition principle (of supersymmetry) is the very idea that a
system might be in all the possible states (and none of them) at the
same time (simultaneously) until measured (Wave collapses into
the particle) [39,40,43,57,75,81].

1.2.6. (The Theory of) Supersymmetry (SUSY) [57,79]

The (very) idea of supersymmetry (SUSY) was (initially) put
forward by the Noether theorem, which states that every continuous
symmetry of the action of a physical system with conservative
forces has a corresponding conservation law (thermodynamics)
[44,56,79]. In theory, supersymmetry is a type of spacetime
symmetry between two basic classes of particles: bosons (with an
integer-valued spin and following Bose-Einstein statistics), and
fermions (with a half-integer-valued spin and following Fermi—
Dirac statistics) [2,7-9,13,20,30,35-38]. In supersymmetry, each

particle from the class of fermions would have an associated
particle in the class of bosons, and vice versa, known as a
super partner [57]. A particle’s superpartner spin differs from
a half-integer (0.5 or 1/2) [57]. Supersymmetry is an extension
of the standard model that predicts a partner particle for each
(subatomic) particle in the standard model [57,58,61]. According
to SUSY, (supersymmetric) subatomic particles might appear in
collision experiments at the (CERN/Cern-)LHC (Europe/EU) and
Fermi-Lab (USA) [57,61]. Supersymmetry might link the two
different categories of subatomic particles known as fermions
(e.g., Hadrons [quarks] and Leptons [electrons and neutrinos])
and bosons (gluon, Photon, W-Boson, and Z-Boson, and Higgs
fields) [57,58,63]. Subatomic (elementary) particles are classified
as fermions or bosons based on a property known as spin [58].
Supersymmetry predicts that each particle has a partner with a spin
(that differs by half of a unit) [57]. Fermions (standoffish) must
be in a different state [58]. On the other hand, bosons (clannish)
prefer to be in the same state [63]. Fermions and bosons seem
different, but supersymmetry brings the two types together [57].
These are precisely the characteristics required for dark matter,
thought to make up most of the matter in the universe and to hold
galaxies together [15,22]. Supersymmetry is a framework with a
strong foundation trying to create a comprehensive picture of our
universe similar to other GUT models [2,11,39,56,57]. Noether’s
theorem of supersymmetry states how spatial symmetry implies
and relates to energy conservation, and temporal symmetry implies
momentum [2,16,21,44,79]. In the simplest terms, Noether’s
theorem might be explained as follows: For every symmetry,
there might be a corresponding conservation law [44,79]. SUSY
involves pairs of Hamiltonians that share a particular mathematical
relationship, which is called partner Hamiltonians [57,84]. The
potential energy terms that occur in the Hamiltonians are known
as partner potentials, which shows that for every eigenstate of
one Hamiltonian, its partner Hamiltonian has a corresponding
eigenstate with the same energy values (eigenvalues) [17,18,84].

1.2.7. Relativistic (interpretation of) Quantum Mechanics
(R.Q.M.) [30,36]

Dirac (1928) proposed the relativistic quantum mechanics
(R.Q.M.) (initially) as the grand unification of SR (equation 44)
and QM (SFE) [8,16,35,36]. RQM is a theory that combines QM
(SFE) and SR to describe the behavior of (subatomic and elemen-
tary) particles at high speeds (and high energy) (i.e., approaching
the speed of light) such as (the Photons) of light [16,17,20,31,36,54
55,58,63]. RQM predicts [36]:

(1) The existence of the (matter-)antimatter pair [13,35-38].

(2) The existence of antiparticles with similar properties (e.g.,
positron), which carries a positive charge instead of an electron’s
negative charge [58,62,63].

(3) The electron’s spin (%or 0.5) as (the magnetic) moments of
fermions [62,63].

(4) Defines the fine structure constant [36,85].

(5) The quantum (electro- and chromo-) dynamics (QED and
QCD) of the charged particles (e.g., quarks and electrons) in
an electromagnetic field (EM); RQM can be applied to QFT as
relativistic quantum field theory (R.Q.F.T.), which interprets the
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subatomic (elementary) particles in the standard model as the field
quanta [12,13,31,35,36,39,41,58,61,86,87].

This theory (RQFT) applies to massive (and massless) particles
propagating at the speed of light, [20,31,87]. RQM applies to
massless particles in the standard model, such as Photons and
gluons [36,58]. The non-relativistic QM (non-RQM) refers to the
mathematical formulation of QM (SFE) in the context of classical
relativity (i.e., Newtonian classical mechanics) and quantizes
the equations of classical mechanics by replacing the dynamical
variables (Fermians) with tensor operators (gauge bosons)
[16,36,58,63,88]. The RQM, though, is the development of the
mathematical formulation of QM (SFE) in the context of Einstein’s
theories of relativity (SR and GR) which quantizes the equations
of QM (SFE) by replacing the dynamical variables with tensor
operators (gauge tensor bosons) [2,16,20,36]. GR (EFE) considers
that massive objects (i.e., objects with mass) are the indivisible
masses (localized particles) in spacetime [2,43]. QM (SFE), though,
views matter as a probability distribution (or density) function
of waves rather than localized particles [16,43,75]. GR (EFE)
predicts the definite outcomes deterministically (deterministic
approach), but QM (SFE) provides only probabilities of an
outcome stochastically (stochasticity or randomness) [2,16,89].

Relativistic Quantum Field Theory (R.Q.F.T.), though, refers
to a relativistic-version of QFT, i.e. consistent with the main
two principles of SR: Lorentz transformations (variable) and
(the universality of) the speed of light in vacuum (constant)
[2,20,31,36,87,90-92]. RQM describes (the finer details of) the
structure of atoms and molecules (i.e., the fine structure constant),
where relativistic effects become non-negligible (i.e. cannot be
ignored), e.g. if a particle (with mass M), at rest, decays into two
particles (whose sum rest masses (ml+m2) is more minor than
M) [2,12,13,36,71,85,89,92,93]. Then the two momenta (pl and
p2) must be equal in magnitude (A) and adversarial (opposite) in
direction or (phase @) [13,35-38]. This interpretation (RQM) says
that QM (SFE) is inherently probabilistic, but Einstein speculated
that QM (SFE) was probabilistic due to lack of perfect information
about the (thermodynamic) system (e.g., black hole radiation)
[2,5,16,36,44]. Dirac’s equation, created quantum electrodynamics
(QED) to study the electrons and neutrino’s behavior in the
standard model in the context of EFE (GR) [2,12,36,58,63,90].

2. Methodology of the GUT: Materials and Methods

The proposed GUT methodology (framework) is illustrated in the
Figure 1. The following (below) is the complete (compiled) list
of symbols within the proposed GUT (methodology) framework
(illustrated within the Figure 1):

2.1. Einstein Field Equation (E.F.E.) for Gravitational Wave in
General Relativity (Newton Gravitational Constant)

(fv) . Gravitational-Rest-Potential Vector Boson (Gravitational
Wave: Gravity) [2];

A: Cosmological Constant [2,23];

ﬁv) : Stress-Energy-Momentum Vector Boson (Radiation Wave:
Entropy) [21];

R : Ricci Scalar [14,32,42];

k, : Einstein Constant [2];

G: Newton Gravitational Constant [88];

c: Maxwell Universal Constant for Speed of Light [20,31];
kg : Boltzmann (Thermodynamics) Constant [44];

7 =~ 3.14 (Euler God equation: 1+e ™ = 0) [89];

2.2. Schrodinger Field Equation (S.F.E.) for Quantum Wave in
Quantum Mechanics (Planck Constant)

'{m : Schrodinger Wave Function (of spacetime) [1,2,16];

x : Space (Spatial Distance) [1];

t : Time (Temporal Distance) [1];

H : Hamiltonian Energy [84];

h : (reduced) Planck Constant [41];

E : Planck (Kinetic-Momentum) Energy [41];

p : Graviton’s momentum [55,73];

m : Graviton’s mass [55,73];

k : deBroglie Wavelength [43];

¢ : Maxwell Universal Constant for Speed of Light [20,31];

w : Planck frequency [41];

0 : Delta Dirac mass of two imaginary particles with opposite
charges (matter-antimatter) [13,35,36-38];

i : imaginary part of a complex number (Euler God equation: 1+e™
=0) [89];

2.3. Maxwell Field Equation (M.F.E.) for Photon Wave in
Electromagnetism (Speed of Light)

m : Schrodinger Wave Function (of spacetime) [1,2,16];

x : Space (Spatial Distance) [1];

t : Time (Temporal Distance) [1];

¢ : Maxwell Universal Constant for Speed of Light [20,31];

k : deBroglie Wavelength [43];

7 = 3.14 (Euler God equation: 1+e™ = 0) [89];

w : Planck frequency [41];

e : Euler Constant (exponential of Euler God equation: 1+e™= ()
[89];

E : Einstein (Rest-Potential) Energy [20];

m : Graviton’s mass [55,73];

i : imaginary part of a complex number (Euler God equation: 1+e™
=0) [89];

2.4. Hawking Field Equation (H.F.E.) for Radiation Wave in
Black Holes (Boltzmann Constant)

T, : The potential (Hawking) Heat Radiation in Black Holes
[5,21,22];

r.: The potential (Schwarzschild) Radius of Black Holes [5,33,34];
h : (reduced) Planck Constant [41];

¢ : Maxwell Universal Constant for Speed of Light [20,31];

G : Newton Gravitational Constant [88];

k, : Boltzmann (Thermodynamics) Constant [44];

M : The Potential (Schwarzschild) Mass of Black Holes [33,34];
7=~ 3.14 (Euler God equation: 1+e™ = 0) [89];

G, : The Potential (Schwarzschild-Hawking) Gravitation in Black
Holes [21,33];

A : Cosmological Constant [2,23];

(7; : The Potential (Schwarzschild-Hawking) Gravitational Wave

Adv Theo Comp Phy, 2025

Volume 8 | Issue 2 | 6



in Black Holes [21,33];
]TH> : Hawking Field Equation for Radiation Wave in Black Holes
[5,21,22];

2.5. Heisenberg Uncertainty Principle (H.U.P.) for Minimal
Action (or Entropy) of Copenhagen Interpretation

(ﬂ,} : Gravitational-Rest-Potential Vector Boson (Gravitational
Wave: Gravity) [2];

m : Stress-Energy-Momentum Vector Boson (Radiation Wave:
Entropy) [21];

h : (reduced) Planck Constant [41];

¢ : Maxwell Universal Constant for Speed of Light [20,31];

A : Cosmological Constant [2,23];

p : Graviton’s momentum [55,73];

m : Graviton’s mass [55,73];

m : Schrodinger Wave Function (of spacetime) [1,2,16];

x : Space (Spatial Distance) [1];

¢ : Time (Temporal Distance) [1];

2.6. The Grand Unification of Five (5) Field Equations, The
Standard Model, and Five (5) Universal Constants

The grand unification of the standard model of subatomic
(elementary) particles is showcased in Figure 1 (bottom-middle)
[58]. The grand unification of the five (5) universal fields is
showcased in Figure 1 (top-row and bottom-left). The grand
unification of the five (5) universal constants (Figure 1: bottom-
right) is (defined) as follows:

G : Newton Gravitational Constant [88];

h : (reduced) Planck Constant [41];

k, : Boltzmann (Thermodynamics) Constant [44];

¢ : Maxwell Universal Constant for Speed of Light [20,31];

(>) : Universal Constant Motion (entropy S > 0) or inequality
[14,39,40,45];

2.7. Materials and Methods, I:
Constant (Relativistic Scale) [36, 88]
2.7.1 Einstein Field Equation (E.F.E.) for Gravitational Wave
in General Relativity [2]

(Newton) Gravitational

Guv +Aguy = keTyy (D)
In equation 1, Guv: Gravitational (Rest-Potential) Tensor (Boson);
A: (original) Cosmological Constant; guv: gauge-Metric Tensor
(Boson); k,: Einstein Constant (Scalar) [30]; 7,,y: (Stress-)Energy(-
Momentum) [2, 16, 21] Tensor (Boson) [2,7-9,16,21,23,30].
1

Ryv + (A— ER)g/JV =keTyy Q)
Inequation 2, R,,,: Ricci Tensor (Boson); R: Ricci Scalar (Constant);
A: (modified) Cosmological Constant; guv:(gauge-)Metric Tensor

(Boson); k,: Einstein Constant; Tuv:Energy(-Momentum) Tensor
(Boson) [2,7-9,14,16,21,23,30,32,42];

1
Ryv — ERguv +Aguv = kETuv (3)

In equation 3, Ruv: Ricci Tensor; R: Ricei Scalar; A: Cosmological

Constant; 7,y : Energy(-Momentum) Tensor; g, : (gauge-)Metric
Tensor; k, : Einstein Constant [2,14,16,21,23,30,32,42];
1

Ruv — 5Rguv =

2 —Aguv +keTyy 4)

In equation 4, Ruv: Ricci Tensor; R: Ricei Scalar; A: Cosmological
Constant; 7;;y: Energy(-Momentum) Tensor; guv: (gauge-)Metric
Tensor; k,: Einstein Constant [2,8,14,16,21,30,32,42];
1
Ryv — Engv =keTyy — Aguv 5)
In equation 5, Ruv: Ricci Tensor; R: Ricci Scalar; A: Cosmological

Constant; 7yv: Energy(-Momentum) Tensor; guv: (gauge-)Metric
Tensor; k,: Einstein Constant [2,14,16,21,23,30,32,42];

Ruv_i
R 2

8 kE A
A = 2 Tuv = R 8uv (6)

In equation 6, Ruv: Ricci Tensor; R: Ricci Scalar; A: Cosmological
Constant; Tyy: Energy(-Momentum) Tensor; 8uv: (gauge-)Metric
Tensor; k,: Einstein Constant [2,14,16,21,23,30,32,42];

R g AkE T, guv
KV SHV (ﬂ _ L) %
R 2 R " A ke
In equation 7, Ruv: Ricci Tensor; A: Cosmological Constant; k,:

Einstein Constant; R: Ricci Scalar; 7yv : Energy(-Momentum)
Tensor; 8uv: (gauge-)Metric Tensor [2,14,16,21,23,30,32,42];

8uv  Akg Suv
Guv—TZT( uv — ke ) ®)

In equation 8, Guv : Gravitational(-Potential) Tensor; A: Cos-
mological Constant; k,: Einstein Constant; R: Ricci Sca-
lar; 7,,y: Energy(-Momentum) Tensor; 8uv: (gauge-)Metric Tensor
[2,14,16,21,23,30,32,42];

Ak
= Ty +5) 9)

Guv +B=

In equation 9, Guv: Gravitational(-Potential) Tensor; A: Cosmo-
logical Constant; k,: Einstein Constant; R: Ricci Scalar; 7uv: Ener-
gy(-Momentum) Tensor; B: Gravitational (gauge-)Metric Tensor
(Boson/Bias); B: Radiation (gauge-)Metric Tensor (Boson/Bias)
[2,5,14,16,21,23,28,30,32,42];

‘R
In equation 10, G,W' Gravitational (Rest-Potential) Vector Boson
(Gravitational Wave: Gravity); A: Cosmological Constant k:
Einstein [2, 30] Constant; R: Ricci [2, 14, 32, 42] Scalar; T#v :
(Stress)-Energy(-Momentum) Vector Boson (Radiation Wave:
Entropy) [2,5,14,21,23,30,32,42];

8nG
!

R=kp= an

In equation 11, R: Ricci Scalar; k,: Einstein Constant; G: Newton
Gravitational Constant; c: Speed of Light [2,14,20,30,31,32,42,88];

3

G~ 667430 x 107"} m fey?) © 067X 10° e

kg.s?

) (12)
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In equation 12, G: Newton Gravitational Constant [88];

miles

cr3x 108(%)z186000( ) (13)

sec

In equation 13, c: Maxwell Universal Constant for Speed of Light
[20,317;

c
A (14)

In equation 14, A: Cosmological constant; k,: Boltzmann
(Thermodynamics) Constant; ¢: Speed of Light [2,20,23,31,44];

J  Joul
E(Kelvin JJor(

In equation 15, k,: Boltzmann (Thermodynamics) Constant [44];

kg.m?

kg ~ 1.3806452 ~ 1.38 x 10~ 2| K ) (15)

2.8. Materials and Methods II: Planck Constant (Quantum
Scale) [41]

2.8.1. Schrodinger Field Equation (S.F.E.) for Quantum Wave
in Quantum Mechanics [16]

H.‘P(x,ts = E.‘P(x,tj (16)

In equation 16, H: Hamiltonian Energy (H = T + U); E: Planck
(Kinetic-Momentum) Energy (E = w); ¥(x,t ;:Schrédinger Wave
Function (of spacetime); x: Space (Spatial Distance); #: Time
(Temporal Distance); %: (reduced) Planck Constant; w: (Planck)
frequency (w = 2z f); T: Universal Kinetic (Momentum) Energy;
U: Universal Rest (Potential) Energy [1,2,16-18,41,84];

W(x, 1) =e M et = P(x,1) =7 eF0 —> P(x 1

Q00— Y(x,t)=+A.P,=>+A= et —> =0
a7

In equation 17, e: Euler Constant (exponential); i: imaginary
part of a complex number; w: Planck frequency (w = 2nf"); k:
deBroglie Wavelength (4 = % ); A: Amplitude (of Pilot Wave);
@: Pilot (wave); x: Space (Spatial Distance); #:Time (Temporal
Distance); W(x,t) Schrodinger Wave Function (of spacetime)
[1,2,16,35,41,43,75,89];

m 92

2m’ 9x2

ih.ﬂl}l(x,t =— W (x,1)+ U (x,1),=>

ot
2,2
w ¥ (x,1) = Z—i.‘l’(x,ts +U¥(x,1)

(18)

In equation 18, i : imaginary part of a complex number; #:
(reduced) Planck Constant; y( x,t§ : Schrédinger Wave Function
(of spacetime); x: Space (Spatial Distance); #: Time (Temporal
Distance); m: Graviton’s mass; U: Universal Rest (Potential)
Energy; k: deBroglie Wavelength [1,2,16,41,43,55,73];

kg.m? kg.m?
( gs )z10—34( gs

In equation 19, #: (reduced) Planck Constant [41];

hi~1.05x 1073 ) (19)

2
(Fw) ¥ (x,1) = f—m.‘l‘(x,tj LU (x,1) (20)
In equation 20, %: (reduced) Planck Constant; w: Planck frequency;
m: Graviton’s mass; p: Graviton’s momentum; ¥(x,¢): Schrodinger
Wave Function (of spacetime); x: Space (Spatial Distance); ¢:
Time (Temporal Distance); U:Universal Rest (Potential) Energy
[1,2,16,20,41,55,73];

2
mw=L1u

o 1)

In equation 21, %: (reduced) Planck Constant; w: Planck frequency;
m: Graviton’s mass; p: Graviton’s momentum; U: Universal Rest
(Potential) Energy [20,41,55,73];
»
fiw # —— +mc? (22)
2m
In equation 22, #: (reduced) Planck Constant (k = % ); w: Planck
frequency (w=2mnf); m: Graviton’s mass; p: Graviton’s momentum;
c: Speed of Light [20,31,41,55,73];

hk = p(= mc) (23)

In equation 23, A: (reduced) Planck Constant; k: deBroglie
Wavelength (k = %), m: Graviton’s mass; p: Graviton’s
momentum; ¢: Speed of Light [20,31,41,43,55,73];

hick = pc(= mc?) 24)
In equation 24, h: (reduced) Planck Constant; k: deBroglie
Wavelength; m: Graviton’s mass; p: Graviton’s momentum; c:
Speed of Light [20,31,41,43,55,73];
hw = pc(= mc?) (25)
In equation 25, A: (reduced) Planck Constant; w: Planck
[41] frequency (w = 2m f); m: Graviton’s mass; p: Graviton’s
momentum; c: Speed of Light [20,31,41,55,73];
w # ck (26)
In equation 26, w: Planck freqluency (w = 2mf); c: Speed of Light;
k: deBroglie Wavelength (k=7) [20,31,41,43];
(hw)?* = (pc)? + (mc?)? 27
In equation 27, 4: (reduced) Planck Constant; w: Planck frequency
(w = 2nf); m: Graviton’s mass; p: Graviton’s momentum; c¢: Speed
of Light [20,31,41,55,73];
(hw)? = 2(hck)? (28)
In equation 28, %: (reduced) Planck Constant;lw: Planck frequency
(w =2z f); k: deBroglie Wavelength (k = 7); c:Speed of Light
[20,31,41,43];
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hw = £V 2(Fick) (29)
In equation 29, %: (reduced) Planck Constant; w: Planck [41]
frequency (w =2mf); k: deBroglie Wavelength (k = % ); ¢: Speed of
Light [20,31,41,43];

w = +V2ck,=> w.‘{’(x,ti = i\/ick.‘l‘(x,t; (30)

In equation 30, w: Planck frequency w =2mf); c: Speed of Light; &:
deBroglie Wavelength (k= ,1) Y(x, t; Schrédinger Wave Function
(of spacetime); x: Space (Spatial Distance); ¢: Time (Temporal
Distance) [1,2,16,20,31,41,43];

2.9. Materials and Methods III: Speed of Light (Special
Relativity Constant) [20]

2.9.1. Maxwell Field Equation (M.F.E.) for Photon Wave in
Electromagnetism [31]

wW(x,1) = i\@ck.‘l‘(x,t;

In equation 31, w: Planck frequency (w = 2mf); ¢: Speed of Light;
k: deBroglie Wavelength (A = %); Y(x,t) : (Schrodinger) Wave
Function (of spacetime); x: Space (Spatial Distance); #: Time
(Temporal Distance) [1,2,16,20,31,41,43];

(€29

:I:—w@> kq’}

V2e

In equation 32, w: Planck frequency (w = 2mf); ¢: Speed of Light;
k: deBroglie Wavelength (2 = 1); ¥ (Schrodinger) Wave Function
(of spacetime) [1,2,16,20,31,41,43];

ii 1 WP — kP

(32)

(33)

In equation 33, w: Planck frequency (w =2 f); ¢: Speed of Light;
k: deBroglie Wavelength (A = 1); ¥ : Schrodinger Wave Function
(of spacetime) [1,2,16,20,31,41,43];

1 — =

t-et wW =kW (34)
c

In equation 34, e: Euler Constant (exponential); i: imaginary part

of a complex number; w: Planck frequency (w = 2mf); c¢: Speed

of Light; k: deBroglie Wavelength (1 = }); ¥ Schrodinger Wave

Function (of spacetime) [1,2,16,31,41,43];

! (35)

c

In equation 35, e: Euler Constant (exponential); i: imaginary part
of a complex number; w: Planck frequency (w = 2mf); c¢: Speed
of Light; k: deBroglie Wavelength (1 = 1); g Schrodinger Wave
Function (of spacetime) [1,16,20,31,41,43];

(36)

In equation 36, e: Euler Constant (exponential); i: imaginary part
of a complex number; w: Planck frequency (w = 2mf); c: Speed of
Light; k: deBroglic Wavelength (A = 1) [20,31,41,43];

1 _ix 1

_ T . (=
e w(ce

—

+F w.(¥)) = k.(k.(P))

(37)

In equation 37, e: Euler Constant (exponential); i: imaginary part
of a complex number; w: Planck frequency (w 2mf); c: Speed of
Light; k: deBroglie Wavelength (A = ) g : Schrodinger Wave
Function (of spacetime) [1,2,16,20,31, 41 ,43];

Jd ,d

1 iz d 1 Lin d = 2
Ix" dx

R
e T (et T (W) = ¥) (38

In equation 38, e: Euler Constant (exponential); i: imaginary part
of a complex number; w: Planck frequency (w = 2mf); c¢: Speed
of Light; k: deBroglie Wavelength (A = %);?: Schrédinger Wave
Function (of spacetime); x: Space (Spatial Distance); ¢ Time
(Temporal Distance) [1,2,16,20,31,41,43];

88@

19,19 =
¢ 8x(8x( )

= (== (¥ 39)
dt (c at (%) =

In equation 39, ¢: Speed of Light; @): Schrédinger Wave Function
(of spacetime); x: Space (Spatial Distance); ¢:Time (Temporal
Distance) [1,2,16,20,31];

1 9 0 —

0 0
cj-g-(g-(w))

_>
35 (9 (F))

(40)

In equation 40, ¢: Speed of Light; E‘): Schrédinger Wave Function
(of spacetime); x: Space (Spatial Distance); ¢:Time (Temporal
Distance) [1,2,16,20,31];

(41)

In equation 41, ¢: Speed of Light; ?: Schrodinger Wave Function
(of spacetime); x: Space (Spatial Distance); ¢ Time (Temporal
Distance) [1,2,16,20,31];

1l — —

;Ttt == \Pxx (42)

In equation 42, ¢: Speed of Light; E}: Schrodinger Wave Function
(of spacetime); x: Space (Spatial Distance); ¢:Time (Temporal
Distance) [1,2,16,20,31];

—  —
Y, =¥, (43)
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In equation 43, c: Speed of Light; ¥ : Schrodinger Wave Function
(of spacetime); x: Space (Spatial Distance); #:Time (Temporal
Distance) [1,2,16,20,31];

(E = mc?) (44)
In equation 44, E: Einstein (Rest-Potential) Energy; m: Graviton’s
mass; c: Speed of Light [20,31,55,73];

2.10. Materials and Methods I'V: Boltzmann (Thermodynamics)
Constant (Astronomical Scale) [44]

2.10.1. Hawking Field Equation (H.F.E.) for Radiation Wave
in Black Holes [21]

11
G ks M “45)
In equation 45, 7,: The potential (Hawking) heat radiation in
black holes. #: (reduced) Planck Constant; c: Speed of Light; &,:
Boltzmann (Thermodynamics) Constant; G: Newton Gravitational
Constant; M: The potential (Schwarzschild) mass of black holes
[5,20,21,31,33,34,41,44,88];

2G.M
2

(46)

rs =

c

In equation 46, r: The potential (Schwarzschild) radius of black
holes; c: Speed of light; G: Newton Gravitational Constant; M: The
potential (Schwarzschild) mass of black holes [5,20,31,33,34,88];

rs.C2

2G

M= (47)

In equation 47, M: The potential (Schwarzschild) mass of
black holes; r: The potential (Schwarzschild) radius of black
holes; c¢: Speed of Light; G: Newton Gravitational Constant
[5,20,31,33,34,88];

he 102G
SﬂG.kB-Vs.CZ

Ty = (48)

In equation 48, 7,: The potential (Hawking) heat radiation in
black holes; #: (reduced) Planck Constant; c: Speed of Light; &,:
Boltzmann (Thermodynamics) Constant; G: Newton Gravitational
Constant; r;: The potential (Schwarzschild) radius of black holes
[5,20,21,22,31,33,34,41,44,88];

hc 1 1

—— (49)
4r kg r5.02

Ty =

In equation 49, T,: The potential (Hawking) heat radiation in black
holes; 7: (reduced) Planck Constant; c: Speed of Light; k,: Boltzmann
(Thermodynamics) Constant; r: The potential (Schwarzschild)
radius of black holes [5,20,21,22,31,33,34,41,44];

he 1 1
pofel 1

50
4w kB rs ( )

In equation 50, T,: The potential (Hawking) heat radiation in
black holes; 7: (reduced) Planck Constant; c: Speed of Light; &,
Boltzmann Constant; r: The potential (Schwarzschild) radius of
black holes [5,20,21,22,31,33,34,41,44];

1

T o C
H=% ks 2mrs

(5D

N\;ﬁ‘

In equation 51, T, : The potential (Hawking) heat radiation in black
holes; #: (reduced) Planck Constant; c: Speed of Light; k,: Boltz-
mann (Thermodynamics) Constant; r: The potential (Schwarzs
child) radius of black holes [5,20,21,22,31,33,34,41,44];

TH.(27U'5) = (52)

| >

<
kg
In equation 52, T, : The potential (Hawking) heat radiation in black
holes; r: The potential (Schwarzschild) radius of black holes;

h: (reduced) Planck Constant; c: Speed of Light; k,: Boltzmann
(Thermodynamics) Constant [5,20,21,22,31,33,34,41,44];

d(mrs?)  h

_hc (53)
8)‘5 2 kB

Ty.

In equation 53, 7, : The potential (Hawking radiation) heat radiation
inblack holes; r: The potential (Schwarzschild) radius of black holes;
h: (reduced) Planck Constant; c: Speed of Light; k,: Boltzmann
(Thermodynamics) Constant [5,20,21,22,31,33,34,41,44];

h
2

c
Ty.Gs = ~g 54)

In equation 54, T, : The potential (Hawking) heat radiation in black
holes (Hawking radiation); G The potential (Schwarzschild-
Hawking) gravitation in black holes; #: (reduced) Planck Constant;
c: Speed of Light; k,: Boltzmann (Thermodynamics) Constant
[5,20,21,22,31,33,34,41,44];

Gs.Ty = (55)

SIS

<
kg
In equation 55, G The potential (Schwarzschild-Hawking)
gravitation in black holes; 7,: The potential (Hawking) heat
radiation in black holes (Hawking radiation); 4: (reduced) Planck

Constant; c: Speed of Light; k,: Boltzmann (Thermodynamics)
Constant [2,5,21,22,31,33,34,41,44];

— =
Gs.TH ~

ST~

A (56)

In equation 56, 5; The potentiﬂ> (Schwarzschild-Hawking)
gravitational wave in black holes; Ty : The potential (Hawking)
radiation wave in black holes (or Hawking field equation for
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radiation wave in black holes); #: (reduced) Planck Constant; A:
Cosmological Constant [2,5,21,22,23,33,34,41];

2.11. Materials and Methods V: Copenhagen Interpretation
(Constant Motion or Inequality) [40]

2.11.1. Heisenberg Uncertainty Principle (H.U.P.) for Minimal
(Least) Action (or Entropy) [12,39,94,95]

The Heisenberg Uncertainty Principle (H.U.P.) interpretation
(mainly) entails: (AE - At > ’%) in which AE is (the) difference in
energy (-momentum), and (At) is (the) difference in time; (Ax - Ap
> g) in which (Ax) is (the) difference (delta) in the space (-time)
and (Ap) is (the) difference (delta) of the momentum (-energy)
[2,21,35,36,39,40,88].

— h
Guv-Tuv 2 5 A

(57)

In equation 57, Gy: Gravitational-Wave (Gravitational-Potential
Vector Boson); T—>v : Radiation-Wave (Energy-Momentum Vector
Boson); %: (reduced) Planck Constant; A: Cosmological Constant
[2,5,8,21,23,30,41];

K
ATypo Ty > A (58)

—
In equation 58, A: Cosmological Constant; 7yv: Radiation-Wave
(Energy-Momentum Vector Boson); 4: (reduced) Planck Constant
[5,8,21,23,41];

— 2 _h
Pr=ITwl” >3 (59)
In equation 59, p: Graviton’s momentum; 7y, : Radiation-Wave
(Energy-Momentum Vector Boson); 4: (reduced) Planck Constant
[5,21,41,55,73];

ik = p = me = ¥ (x|

In equation 60, %: (reduced) Planck Constant; k: deBroglie
Wavelength (A = % ); m: GraV1t0n s mass; p: Graviton’s
momentum; c¢: Speed of Light; lp Schrédinger Wave Function
(of spacetime); #: Time (Temporal Distance); x: Space (Spatial
Distance) [1,2,16,20,31,41,43,55,73];

(60)

hk
m= 7,:> 6 = tim,=> (62+m2).‘l‘(x,0 =0,=>

(61)

(6 +im).(8 —im).¥(x,0) =0

In equation 61, m: Graviton’s mass; %: (reduced) Planck Constant;
k: deBroglie Wavelength; c: Speed of Light; J: Delta Dirac mass of
two imaginary particles with opposite charges (matter-antimatter);
i: imaginary part of a complex number; ¥(x,¢):Schrodinger Wave
Function (of spacetime); x: Space (Spatial Distance); #: Time
(Temporal Distance) [1,2,16,20,31,35-37,41,43,55,73];

2 h
= ¥ =

In equation 62, m: Graviton’s mass; c: Speed of Light; ‘m;
Schrodinger Wave Function (of spacetime); x: Space (Spatial
Distance); #: Time (Temporal Distance); %: (reduced) Planck
Constant [1,2,16,20,31,41,55,73];

(62)

p(=mc) >0.7x107"7 (63)

In equation 63, m: Graviton’s mass; p: Graviton’s momentum; c:
Speed of Light [2,31,55,73];

ev

1
>07x1077 x = x (=
m> - C(cz)

(64)

Inequation 64, m: Graviton’s mass; c: Speed of Light [20,31,55,73];

(¥

c

m>0.7x10"17 x (65)

Inequation 65, m: Graviton’s mass; c: Speed of Light [20,31,55,73];

eV

m>0.7x10""7 x3x 108(72) (66)

In equation 66, m: Graviton’s mass; c: Speed of Light [20,31,55,73];

eV

v
m>07x3x107°(5),=>m>07x3x 10°(5),
(,' ('

—>m>07x3x10+9(ev) (67)
C

Inequation 67, m: Graviton’s mass; c: Speed of Light [20,31,55,73];

m==+3x0.7x10" (V) =>m= i3><07><10i9(ev)7 >m
C
—i3x07x10+9(ev) (68)
C

Inequation 68, m: Graviton’s mass; c: Speed of Light [20,31,55,73];

GeV
o2

m>2.1(

) (69)

Inequation 69, m: Graviton’s mass; c: Speed of Light [20,31,55,73];

m= 13x07(Gev
C

) (70)
Inequation 70, m: Graviton’s mass; c: Speed of Light [20,31,55,73];

3. Results and Discussion: The Grand Unification of Fields,
Standard Model, and Constants

3.1. The Prediction of Graviton (Mass, Charge, and Spin) and
its Addition to the Standard Model of Physics

This grand unification leads to the potential testable prediction of
Graviton (mass, charge, and spin). Graviton’s spin might be 2@
(= 0.7); Graviton might be the most similar, in terms of charge, to
W-Boson; Graviton’s mass is close to Zero (= 3.0 [€"]) compared
to W-Boson mass (= 80.4 [¢9]) and Z-Boson mass (N 91.2 [¢£]).
The Graviton’s interaction with the Higgs field (Higgs boson)
might create the rest of the standard model (Figure 2, Figure 3, and
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Figure 4). This unification and prediction were initially presented

in two earlier works: the proposal and the preprint [96,97].

mass - =2.3 MeV/c? =1,275 GeV/c? =173.07 GeV/c* 0 =126 GeV/c?
charge -» 2/3 u 2/3 C 2/3 t 0 0 I I
spin = 1/2 1/2 1/2 1 & 0
Higgs
up charm top gluon boson
=4.8 MeV/c? =95 MeV/c? =4.18 GeVi/c? 0 =3.0 GeV/c?
/3 d -1/3 S -1/3 b 0 +1
112 1/2 1/2 1 .& =~0.7
down strange bottom photon Graviton
0.511 MeV/c? 105.7 MeV/c? 1.777 GeVic* 91.2 GeV/c?
-1 1 -1 0
1/2 e 12 u 1/2 T 1 L
electron muon tau Z boson
<2.2 eVic? <0.17 MeV/c? <15.5 MeV/c? 80.4 GeV/c?
0 0 0 +1
112 Ue 1/2 .l)l'l 1/2 .l)'[ 1 W
electron muon tau
neutrino neutrino neutrino W boson

Figure 2: The Potential Prediction of Graviton (Mass, Charge, and Spin) and its Potential Addition to the Standard Model (Table) of

Subatomic (Elementary) Particles in (Quantum) Physics [55,58].

Leptons

Higgs boson

Forces

Figure 3: The Standard Model of Subatomic (Elementary) Particles without Gravity (Graviton) [from CERN (Cern) Collections]; The
Interaction of Graviton with the Higgs Boson (Higgs Field) Might Lead to the Creation (of the Rest) of the Standard Model: the Bosons
(Forces) and the Fermions (Quarks and Leptons) [30,58,60].
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Standard Model of Elementary Particles and Gravity

three generations of matter

interactions I force carriers

(bosons)
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BT
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=91.19 G

a

-z
Z boson

= 50360 Gevic
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graviton I

Figure 4: The Standard Model (Table) of Subatomic (Elementary) Particles with the Hypothetical (Spin-2) Graviton without Mass and
Charge (from Wikipedia) [28,55,58].
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Cover Letter
State of the Art in Theoretical (Mathematical) Physics

Dear Readers and Reviewers of this paper,

This paper proposes a potential theory to finish Einstein's unfinished manuscript:
"Grand Unified Field Theory (of Relativity)".

M-theory (String theory) and Loop Quantum Gravity (L.Q.G.) were two significant
subsequent attempts after Einstein's, intending to unify general relativity and
quantum mechanics in the pursuit of quantum gravity but without any testable
prediction so far ...

My theory is also an attempt in this direction but with the testable prediction of
Graviton (mass, charge, and spin) and its potential addition to the standard model
of subatomic particles in Physics.

That is why the proposal and publication (of my theory and my paper) would be a
stepping stone towards my main two objectives:

1- the experimental testing of my theory in Fermi-Lab (USA) and Cern-LHC (EU);
2- the potential nomination of my theory for the Nobel Prize in Physics category;

Therefore, I'd like to ask for your consideration of my paper and theory.

Sincerely yours,
Aras Dargazany

Grand unifying fields theory of relativity and quantum mechanix:

https://www.researchgate.net/publication/369527311 Grand Unifying Fields The
ory of Relativity_and_Quantum_Mechanix (Proposal)

Preprint: https://vixra.org/abs/2406.0039
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Appendix

Grand Unifying Fields Theory of Relativity and
Quantum Mechanix: The Thought Experiments

Aras Dargazany

Corresponding author: Aras Dargazany (aras.dargazany@gmail.com)

ABSTRACT

This theory is an attempt to unify general relativity and quantum mechanics by integrating: Einstein Field Equation for
Gravitational Wave in General Relativity (Gravitational Constant); Schrédinger Field Equation for Quantum Wave in Quantum
Mechanics (Planck Constant); Maxwell Field Equation for Photon Wave in Electromagnetism (Speed of Light); Hawking Field
Equation for Radiation Wave in Black Holes (Boltzmann Constant); And Heisenberg’s Uncertainty Principle for Minimal Action
(or Entropy) of the Copenhagen Interpretation. This unification leads to the potential prediction of Graviton (mass, charge, spin).

Introduction to G.U.T.: Grand Unifying fields Theory of relativity and quantum mechanix
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Figure 1. GUT: The grand unification of 5 field equations (left), the standard model (middle), and 5 universal constants (right).
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Introduction to the GUT: A New Theory of Gravity(-Entropy) (Cﬁ U TTC)

Gravity(-Entropy) as the Space-Time: Gravity(-Entropy) might be (the Wave Function of)! the Space-Time?;
Einstein’s field equation (EFE)? is imperfect. Thus, it might need some modifications and interpretations>*. First of all (the first

issue), gravitational wave (Gy) is one of the general relativity (GR)? predictions. If EFE (GR)? gets some modifications, there
might be deviations in the gravitational wave’s behavior, e.g., an extreme case: the likely gravitational wave resulting from the
Big Bang (massive collision and merging)® of the two most supermassive black holes remaining in the universe®™ at the end of
its lifetime'?. Furthermore, some independent studies>*'! show that in high levels of the gravitational field (e.g. gravitational
wave resulting from the Big Bang)®, there might be such deviations in EFE (GR)%7~?. Therefore (and thereof), there is a
definite need for a modified EFE (or unified EFE)?!! to account for such deviations in the gravitational wave’s behavior in an
extreme case of the Big Bang (aforementioned)®. The second issue (with EFE?) is the cosmological constant (A)>~*7-. This
parameter (A) suffers from two problems: The first problem (with the cosmological constant) is the fine-tuning®* problem,
related to the quantum field theory (QFT)*!'~13. The second problem (with the cosmological constant)> ' is the coincidence
problem®* (related to the density of dark matter'> and dark energy'). For these two problems (aforementioned), nowadays,
researchers>* 1! modify EFE (GR)? to alleviate these two problems, which means more modification to EFE (GR)? indeed.
Therefore, when one parameter (cosmological constant) has these two problems (i.e., fine-tuning and coincidence problems),
it is difficult to unify GR (EFE)? and quantum mechanics (QM), using Schrodinger’s field equation (SFE)" 1913 within the
current format (framework)!® of EFE (GR)? since it is, indeed, Einstein’s original interpretation®’~%%0 without the knowledge
of the black holes’ existence® and their potential heat radiation according to Hawking’s (Hawkins) field equation (HFE)>-21.22,
Lemaitre’s proposal of the Big Bang theory (1927)° suggested that the universe might expand against the current belief. Later
on, Edwin Hubble’s astronomical observations>® independently also confirmed Lemaitre’s concept of the Big Bang®. Lemaitre’s
proposal of the concept and the theory® of the Big Bang (or the likely universe’s expansion)>>2* might be possibly traced
back to a very pivotal point>* in the very fabric of space-time'-? called: the singularity? (primeval atom?* or cosmic egg)>* 26
where the explosion (or Big Bang)® possibly occurred, marking the universe’s beginning (and birth)?!-2> which leads to the very
possibility of the inflation theory?*. Lemaitre’s theory of the universe’s expansion (Big Bang)® laid the foundation for the idea
of cosmic evolution®®2” (and inflation theory by Alan Guth)>*. Therefore, the Big Bang (or universe’s expansion)®2324:26.27
might have happened at the center of the universe (and the beginning of time)>2!->2. That is why it might be possible to assume
that the (gauge-)Metric” tensor bosons (guv» B, B in equation 10) can be ignored (zeroed down)?? in the extreme case of the
Big Bang®?3.

Lemaitre’s theory of the Big Bang (or the universe’s expansion)® 23 became validated, especially after the discovery of cosmic
microwave background radiation wave (CMB)?%2° which might be indeed the remnants of the gravitational wave (G_,uv> )>7:30
resulting from the Big Bang®?*%*, predicted and modeled by the modified EFE (my interpretation of GR), might be detected
(and detectable) nowadays as the CMB (wave)?®2 and (Photons of)° light (wave)®3!. The gravitational waves (G“V)2,7_9,30
might be responsible for producing the ripples (R v)% 1432 throughout the universe®?? in the very fabric (structure)! of the
space-time'>2. At the very end of the universe’s hff:tnne5 22 there might be two supermassive black holes remaining'?. One of
these black holes might appear static compared to the other one (the smaller one)'?. The total mass of these two black holes
might account for the entire universe’s mass>'%21-22, The mass of these two supermassive black holes might be relatively> -
equal>21-2230 This equality'? in their mass®>3* might, indeed, become interpreted as a matter and antimatter (by Dirac!3-3>-3%),
This interpretation® might also translate to a black hole and its anti-black hole (or white hole) (by Einstein’~%). I interpreted
SFE (QM)!© in an extreme scenario (Big Bang)6 23 a5 the radiation wave (T )16 18 produced by two (supelr-small)35 39,40
black holes> 1 collision (matter-antimatter)!>3% in a thought experiment: quantum16 35.41 gcale (Planck scale)l-16-18:41 |
interpreted GR (EFE)> in an extreme scenario (Big Bang)® as the gravitational wave’™ produced by two (supermasswe)10
black holes>?!-2? collision (black hole and white hole)?7~%-3" in a thought experiment: astronomical scale (relativistic scale)® 3.
I think the misunderstanding®* ! in EFE (GR)? is mainly concentrated on the cosmological constant (A)>’~? and Ricci scalar
(R)> %3242 which might be the amplitude (A)** of the ripples (Ruy)>° in the very fabric (structure)! of the space-time
(spacetime)'-2. These two parameters (Ricci scalar'* and cosmological constant?) are the determining factors>* for dark
energy'” and dark matter'>. My model is modifying EFE (GR)? to find these two parameters using HFE>!-?? for radiation
wave (m) in Black Holes>2!-?2, Heat>** might be initially radiated through (the Photons of)>2!-%? light according to my
interpretation of HFE2! which, indeed, provides the Boltzmann** (thermodynamics)45 constant (kz)** into the EFE (GR)? that is
formulated on the grid-like*> model (graph network)*® of the (Cartesian) Riemann*? surface of the (four-dimensional) spacetime
structure'-2. HFE>2!-22 might be, indeed, the modiﬁed3 4 (around-black-hole)™3? version of EFE (GR)? in the spherical model
(cylindrical or angular)®3? of the Minkowski*’ surface of the (two-dimensional) spacetime structure!>? (around-black-hole:

Event Horizon possibly)>3?. Therefore, the structure' (of the Schrodinger wave functlon)16 of the spacetime (¥(x t;)1 % might
—
be interpreted as the (Gravity-Entropy)®2"#-59 model*:31-33 of the GUT (Guv UTuv).
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Literature of the GUT: State of the Art in Theoretical (Mathematical) Physics

Grand Unified Field Theory'® (of Relativity)* '

This paper proposes a potential theory to finish Einstein’s unfinished manuscript: "Grand Unified Field Theory (of Relativity)".
The search for a grand unified field theory (G.U.T.)>!1:21:22.35 has been ongoing research ever since (the 1920s)>3 when
Albert Einstein, initially, attempted to develop a grand unifying (fields)** theory that would combine (unify/unite)>> his general
theory of relativity (GR)>7~" and EM?! using his special theory of relativity (SR)?’. Therefore, this (aforementioned)™!'!->*
ongoing search (and research) for the GUT!! was started (officially)>! by Albert Einstein’s initial attempt (the unfinished
manuscript, aforementioned)'®%. However, the GUT'!?? that includes gravity (and entropy)>* in one single framework
(i.e., GUT)*!! has not yet been proposed nor observed following Einstein’s attempt>>2. The GUT is indeed a complete
(supersymmetric)®’ version of the current standard model of subatomic (elementary)® particles that unify EM (electromagnetic
forces such as Photons and gluons)*!->® with (the weak and strong) nuclear forces (W and Z bosons)* into a single force
(Graviton)!! which interacts with the Higgs field (boson)®? at high energies (presumably), i.e., near speed of light%!. The
GUT*!! describes how Hadrons (quarks)®? and Leptons (electrons and neutrinos)®® can interact (with each other) within one
single (unified) theoretical framework (the standard model of subatomic particles)>®. Although this unified (or unifying) force
(gauge tensor boson)®* has not been directly observed (nor found), some of the (independently) proposed GUT models* !!
theorized about its potential existence (presumably, Graviton)!!. According to GR (EFE)?, the very fabric of spacetime might
indeed be a 4-dimensional: 3-spatial dimension (space) and 1-temporal dimension (time)>7-%-2%30_ Therefore (and thereof),
we can conclusively state that Albert Einstein might have (initially) coined the term GUT'! to unify the fundamental forces
(gauge bosons)®* of the standard model®® into a single unified theoretical framework of gravity(-entropy)> '°. The discovery
of neutrino oscillations® might indicate that the current standard model of subatomic (elementary)® particles in quantum
physics might be incomplete®. There is no clear evidence (nor proof)® that the very fabric (structure)! of spacetime” can be
described by any of the presently proposed GUT models (e.g. M-theory™, String theory>*, and LQG*% ). In 1905, Einstein
published SR (equation 44)?° discussing the special (case)’” properties and relationship of mass and energy describing light
within spacetime!-2. EFE (GR)?, though, states the general relationship between gravity>3? and energy (entropy)>?! creating
the spacetime (structure!-2). SR (equation 44)2 states that space and time are relative (spacetime)l’2, and therefore all motion
(in the general coordinate system of spacetime)” must be relative to the independent observer’s frame* of reference (as the
special coordinate system)>’. GR (EFE)>” predicted the existence of many astronomical phenomena before they were even
observed, namely black holes®, gravitational waves?, gravitational lensing®’ (dark matter-related possibly)'>, and the universe’s
expansion®?? (inflation theory?* and dark energy-related possibly)'>.

M-theory®® (and String theory)>*

Combining (unifying) gravity (GR)? with the strong nuclear force (Z-Boson)®® and electroweak force (W-Boson
fundamental problems>>>%, e.g., the resulting GUT theory (model)>>7° might not be renormalizable>*. This incompatibility
of the two theories (gravity and nuclear forces)**> remains an outstanding problem in physics'®>%. M-theory (string
theory)**> and Loop Quantum Gravity (LQG)’® were two significant subsequent attempts (in this regard) after Einstein’s
attempt, intending to unify (combine) GR (EFE)? and QM (SFE)!%35-39 in the pursuit of quantum gravity>*>> but without
any testable prediction®*11:9%33 5o far ... M-theory”, also known as string theory>*, is a theory that attempts to explain the
(spacetime)'-? universe and was considered one of the primary leading candidates*®-34-¢ for the (very) theory of everything
(TOE)>?!:22, M-theory (in 11-dimensional spacetime)>> is a non-perturbative':3*337! theory that describes superstrings (e.g.,
supermembranes and superfivebranes)>*>> and unifies all the five (already existing)>*>> inconsistent string theories (in 10-
dimensional spacetime)®*>>. M-theory>* suggests that the strings (in String theory)>* might be, indeed, the tiny ribbons (strings)
of energy (waves)*® that vibrate in different (wave) frequencies (Planck frequency)*'. Edward Witten proposed M-theory>>
after realizing that the already existing five different string theories®*>® seemed to describe the same thing (the Schrodinger!
Wave function of spacetime)’-? from different perspectives in 10-dimensional spacetime!>%>7-%. M-theory>” is considered the
Mother (merger)>® of all (already existing) superstring theories>*. Witten> noticed that the different string theories®* might fit
into a single unified (consistent with each other) theory>'!. According to M-theory™ (in 11-dimensional spacetime) containing
strings®* and branes’?, compactification*® is the process that might explain how this extra dimensions>*° might be reduced
to the four-dimensional spacetime as Einstein’-® proposed!-? and as we observe in the universe?:>%. Witten’s proposal (M-
theory)®> led to a spike*®"° in research activity”° related to the string theory>* known as the second superstring revolution®*73.
String theory>* is a unifying theoretical framework>>> that attempts to reconcile QM (SFE)!® and gravity (GR)?. String
theory>* suggests that the universe might have four dimensions>’, with three space dimensions (3-dimensional space) and one
dimension for time', and that the extra six dimensions are curled up>*>® and non-observable. String theory (M-theory)>* was
considered one of the leading candidates for the TOE?!-??, describing everything?” in our universe>>!. However, there is no
empirical evidence (or alternative ideas)>*!! about how gravity might unify with the rest of the fundamental®® forces (and
entropy)™.

)08 ) might lead to

46,70
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(String theory and)>* Loop Quantum Gravity (L.Q.G.)6:66,70

Spacetime (structure)'-? is defined as a network (graph/group) in the loop quantum gravity (LQG)**7°. In (this given version
of)*%:70 string theory>*, there might be a small loop (or segment)>> of an ordinary string>* vibrating in different frequencies
(Planck frequency)*! which makes up the fabric (structure)' of spacetime'->. The smooth background’!, (Riemann*? surface
of the spacetime)'-? proposed by EFE (GR)?, is replaced by nodes and links (graph-like or grid-like)*®7° to which quantum
properties (e.g., mass, charge, and spin)®® are assigned®. In this way, the fabric of the spacetime might be made out of discrete
chunks®, i.e., the fabric of spacetime is quantized and discretized into chunks (particle—like)“. In this context, continuous and
unquantized is more wave-like*? rather than particle-like (or chunky)*®. LQG*® studies these discrete chunks of the spacetime
network!. In string theory>*, spacetime is ten-dimensional (nine spatial and one temporal dimension)>> in such discrete chunks
of LQG*. In M-theory™, though, spacetime is eleven-dimensional (ten spatial dimensions, and one dimension for time)>*
in such discrete chunks of LQG* as well, hypothetically>*. Work on formulating the fundamental principles underlying
M-theory (String theory)°*>> has considerably diminished due to the lack of an experimental validation platform. Bosonic string
theory’* was eventually superseded by theories called superstring theories>*. In theories of supersymmetry (or supersymmetric
theories)®’, each boson has a counterpart, a fermion, and vice versa in the standard model®® of subatomic particles in physics.
The strongest scientific argument™ in favor of string theory>* appears to include a theory of gravity (within it°®). In this
context, M-Theory>> might be an encompassing (unifying)*®- 7% idea inside the string theory>*74, stating that there might be
strings>* 74 vibrating in 11-dimensional spacetime!-?. The premise behind string theory>* 74 is that everything is composed of
tiny strings> of energy (waves)>*346:70.71.75 These strings>*>> will comprise all the matter, energy, and tiny forces (bosons)®
in the standard model of subatomic particles®®. At the time of M-theory proposal (1984)>, there were already five different
variations of string theory existing>*, but Witten> proposed that each of these string theories>* might be the manifestation
of the same thing, a single underlying building block of the universe, the Schrodinger Wave function of spacetime'. String
theory>* describes how the strings®*7# of energy (waves)*>7> can propagate through the fabric (structure)!-> of spacetime'-?
while interacting® with each other (within the standard model)* and Higgs field (boson)®’. A string>* might look like an
ordinary particle (in the standard model)®®, with its mass, charge, and spin®® which is determined by its vibrational state>. In
this way, the different elementary particles’® may look like vibrating strings>*. One of the vibrational states of a string might
give rise to the Graviton!!, a subatomic (quantum mechanical) particle that carries the gravitational force.

Pilot Wave Theory (of Particle-Wave Duality)*

Pilot wave theory*? (Bohmian mechanics)’®, an inherently non-local hidden-variable theory, was proposed by Louis deBroglie
(1927)*. The more advanced version of pilot wave theory*?, the deBroglie-Bohm theory’>, interprets QM more deterministi-
cally, i.e., it might avoid wave-particle duality*® and instantaneous wave function collapse*’. The (deBroglie-Bohm)”> pilot
wave theory®? is one of the interpretations of (non-relativistic) QM (SFE)'. My theory is also an attempt (similar to Pilot Wave
theory)*® in the pursuit of quantum gravity'!->> but with the testable prediction of Graviton (mass, charge, and spin)>> and its
potential likely addition to the (supersymmetric)’’ standard model®® of subatomic particles in (quantum) physics. Pilot wave
theory*’ says that there exist waves in 3D space (3-dimensional space) that carry particles with them (Bohmian mechanics)”>.
The particle-wave duality*? nature of the subatomic particles (namely, light®>') might be able to explain the famous double-slit
experiment’®. According to the pilot wave theory*?, the (point) particle and the (matter-)wave are (actual and) distinctive
physical entities of the subatomic particles®®. This theory is unlike the other QM (SFE)!®-related GUT theories® -3, which
postulate that there are no other physical particle or wave entities (particle-wave duality)*® unless observed (collapsed)*’. There
are two main contradictory arguments (objections)’” to the pilot-wave theory*® as follows: (1) This theory is (too) different
from ordinary (conventional and mainstream)’’ physics, but not radically different enough, though, to make a ground-breaking
contribution®®. And (2) that the physics of pilot-wave theory*’ is (after all just) the same as QM (SFE)'©, so that it might not be
able to contribute mathematically either. Light>*-3! displays a property known as polarization (ever since 1669), which might
be mainly related to and indicating the possibility of the particle-wave duality nature** of the photons of light. Physicists>* 7+
found it challenging to explain this phenomenon (i.e., the polarization of light)?*-3! according to the pilot wave theory*>7>.
Einstein? believed light is a particle (Photon)?° and the flow (of photons)20 is a wave™. Photons (of light)zo’31 are (the most
compact’®40 possible)?’3! packets” of electromagnetic®! energy?%-3!. This theory (of Pilot-wave particles)** couldn’t explain
phenomena such as black body radiation (e.g., black hole Hawking radiation)>*! and photoelectric effect (light)>%3-78. The
original double-slit experiment, by Thomas Young (1801)77, demonstrated that (the Photons of)light®®3! acts as a wave (and
particle)*>73, revealing its quantum nature'%3%40: the particle-wave duality nature of (the Photons of) light. The Photons of a
light wave (equation 43)3! might have no mass but still carry energy (and momentum)2%-31, Maxwell (1864)3! discovered that
electric and magnetic fields travel through space moving at the same speed of light®>-3! as a wave (and particle)*>7>. Maxwell’s
electromagnetic theory>! states that light is a propagating wave of electric and magnetic fields?, describing the interaction
between the electric field (electricity) and the magnetic field (magnetism). In theoretical (and mathematical)”> physics, any
theory with this property (i.e., particle-wave duality*?) might (have the principle of)’ supersymmetry (SUSY)"’.
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Copenhagen Interpretation*® of Quantum Mechanics (and Physics of the Wave Collapse® into the Particle)*
The Copenhagen interpretation*? proposes that a system is in all of its allowable (permissible) states (and none of them)®!
simultaneously. The Copenhagen interpretation (of HUP)**>#? proposed that the indeterminacy in theory (i.e., randomness,
stochasticity, and uncertainty)®® might be fundamental (in the universe)*®. Einstein’ disliked many aspects of the Copen-
hagen interpretation’4? (especially the idea of an observer-dependent universe)?®’%7>. The criticism of the Copenhagen
interpretation®”-“? is mainly focused on the need for a classical domain’’ where observers (or measuring devices)* exist to
make an observation (or measurement)>>->°. Schrodinger’s Cat®? (as a famous thought experiment) demonstrates this inter-
pretation®”“? (in quantum physics)® by concluding®? that the tiny (elementary)>® particles can be in two states at once until
observed (i.e., wave collapses into the particle)**>”>. In this thought experiment'- 1618, the hypothetical (Schrodinger’s)3? cat is
(simultaneously)* alive and dead while being still (unobserved)*® in a closed box®? since its fate (Wave collapse)** % might
be depending on a random (quantum)*! subatomic>® event (that may or)'®~'® may not take place (particle-wave duality)*>7>.
In the Copenhagen interpretation*’, the (Schrodinger)'® (quantum)*!' wave function (of spacetime)® might collapse due to a
(conscious and independent) observer measuring (observing)®*->? a physical system (making an observation might cause wave
collapse)®*#3 7> The Copenhagen interpretation*” introduced the concept of wave function collapse®”#3 but failed to precisely
define the conditions'? that cause a wave collapse (or why it collapses)®>%76-81  The Von Neumann—Wigner®! interpretation®’,
described as consciousness causes collapse 3, is a (Copenhagen-related)*” interpretation of QM (SFE)'® in which consciousness
(wave collapse into particle)***® might be found necessary (and essential)* for the completion of the process of observation
(quantum measurement™®). The Copenhagen interpretation*” theorizes the (spontaneous) reduction of all observers into only one
final observer (similar to wave collapse) who describes the experiment from his own (independent*®) observer’s perspective?’.
The reduction, like the system’s velocity, depends on the choice of the final observation system?’. According to the Copenhagen
Interpretation’, atomic and subatomic particles sometimes act like particles and sometimes act like waves: This is called
"wave-particle duality” '3, An electron®®, for example, when detected, is in its (localized) particle** form. But between the
detected (observed)*” positions, an electron® is in its wave-like form. The many-worlds interpretation (M.W.L.)3! might be
considered a mainstream interpretation of QM (SFE)"- 113 along with the other decoherence®! interpretations (such as the
Copenhagen interpretation*’) and hidden variable theories (such as Bohmian mechanics’). The multiverse’” theory is the
(MWI-derived/related)®! idea that multiple universes (multiverse)®! makes up everything>2!-?? that exists (in this universe)
including space, time (or spacetime)'-?, matter (Fermions)®, energy (forces or Bosons), and information>2!-22. Inflation
theory?* explains why the universe might be flat and smooth, and (therefore) predicts the existence of a multiverse®! (as
many independent bubble universes), created during the (rapid) early universe’s expansion (i.e., inflation theory)®2%2*. The
superposition*®->7 principle® (of supersymmetry>’) is the very idea that a system might be in all the possible states (and none
of them)®! at the same time (simultaneously) until measured (Wave collapses into the particle)*>7.

(The Theory of)”® Supersymmetry (SUSY)%”

The (very) idea of supersymmetry (SUSY)’® was (initially)*® put forward by the Noether theorem’, which states that every
continuous symmetry of the action of a physical system with conservative forces has a corresponding conservation law
(thermodynamics)**. In theory, supersymmetry is a type of spacetime symmetry between two basic classes of particles: bosons
(with an integer-valued spin and following Bose-Einstein statistics)>’~%%0-39 and fermions (with a half-integer-valued spin
and following Fermi—Dirac statistics)!>33-3%. In supersymmetry’’, each particle from the class of fermions would have an
associated particle in the class of bosons, and vice versa, known as a superpartner. A particle’s superpartner spin differs from a
half-integer (0.5 or 1/2)°’. Supersymmetry’ is an extension of the standard model®' that predicts a partner particle for each
(subatomic) particle® in the standard model. According to SUSY, (supersymmetric) subatomic particles®’ might appear in
collision experiments at the (CERN/Cern-)LHC (Europe/EU)®!' and Fermi-Lab (USA)®!. Supersymmetry>’ might link the two
different categories of subatomic particles known as fermions (e.g., Hadrons [quarks] and Leptons [electrons and neutrinos])®?
and bosons (gluon, Photon, W-Boson, and Z-Boson, and Higgs fields)*®. Subatomic (elementary)® particles are classified
as fermions or bosons based on a property known as spin. Supersymmetry>’ predicts that each particle has a partner with a
spin that differs by half of a unit. Fermions (standoffish)®® must be in a different state. On the other hand, bosons (clannish)®3
prefer to be in the same state. Fermions and bosons seem different, but supersymmetry>’ brings the two types together. These
are precisely the characteristics required for dark matter'>, thought to make up most of the matter in the universe and to hold
galaxies together??. Supersymmetry>’ is a framework with a strong foundation, trying to create a comprehensive picture of our
universe similar to other GUT models> 13996 Noether’s theorem of supersymmetry’® states how spatial symmetry implies and
relates to energy conservation**, and temporal symmetry implies momentum? '®2!_ In the simplest terms, Noether’s theorem”’
might be explained as follows: For every symmetry’®, there might be a corresponding conservation law**. SUSY>’ involves
pairs of Hamiltonians®* that share a particular mathematical relationship, which is called partner Hamiltonians®*. The potential
energy terms that occur in the Hamiltonians®* are known as partner potentials, which shows that for every eigenstate'” '8 of
one Hamiltonian®*, its partner Hamiltonian has a corresponding eigenstate!”'® with the same energy values (eigenvalues)!”.
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Relativistic®® (interpretation of) Quantum Mechanics (R.Q.M.)3¢

Dirac (1928)% proposed the relativistic quantum mechanics (R.Q.M.) (initially)35 as the grand unification of SR (equation 44)8
and QM (SFE)'®. RQM?® is a theory that combines QM (SFE)'®!7 and SR? to describe the behavior of (subatomic and
elementary)>® %3 particles at high speeds (and high energy)**>> (i.e., approaching the speed of light?*-3!) such as (the Photons)*’
of light’!. RQM?® predicts: (1) the existence of the (matter-)antimatter pair'>3-38; (2) the existence of antiparticles with
similar properties (e.g., positron)®®, which carries a positive charge®® instead of an electron’s negative charge®; (3) the
electron’s spin (3 or 0.5)%? as (the magnetic) moments of fermions®; (4) defines the fine structure®® constant®®; (5) the
quantum (electro- and chromo-)'? dynamics (QED and QCD)'>!3 of the charged particles (e.g., quarks and electrons)® in
an electromagnetic field (EM)*'; RQM?>®8 can be applied to QFT as relativistic quantum field theory (R.Q.E.T.)¥’, which
interprets the subatomic (elementary)>® particles in the standard model®! as the field quanta®>-3%#!. This theory (RQFT)%’
applies to massive (and massless)?” particles propagating at the speed of light>*-3!. RQM?>® applies to massless particles in the
standard model, such as Photons and gluonssg. The non-relativistic QM (non-RQM)?° refers to the mathematical formulation
of QM (SFE)' in the context of classical relativity (i.e., Newtonian® classical mechanics) and quantizes the equations of
classical mechanics®® by replacing the dynamical variables (Fermians)®® with tensor operators (gauge bosons)*®. The RQM>°,
though, is the development of the mathematical formulation of QM (SFE)!® in the context of Einstein’s theories of relativity
(SR? and GR?) which quantizes the equations of QM (SFE)!® by replacing the dynamical variables with tensor operators
(gauge tensor bosons). GR (EFE)? considers that massive objects (i.e., objects with mass) are the indivisible masses (localized
particles)® in spacetime. QM (SFE)'®, though, views matter as a probability distribution (or density)’> function of waves
rather than localized particles*’. GR (EFE)? predicts the definite outcomes deterministically (deterministic approach), but QM
(SFE)'® provides only probabilities of an outcome stochastically (stochasticity or randomness)®. Relativistic Quantum Field
Theory (R.Q.ET.)*’, though, refers to a relativistic-version>3¢ of QFT%-?! | i.e., consistent with the main two principles of SR*’:
Lorentz transformations (variable)®? and (the universality of)>3! the speed of light in vacuum (constant)?0. RQM36 describes
(the finer details of)’"2 the structure of atoms and molecules (i.e., the fine structure constant)’>°3, where relativistic®3¢
effects become non-negligible (i.e., can not be ignored)'>3°, e.g. if a particle (with mass M), at rest, decays'” into two
particles (whose sum rest masses (m1 +m2) is more minor than M)®. Then the two momenta (p1 and p2) must be equal in
magnitude (A) and adversarial (opposite) in direction or (phase ®)'333-38_ This interpretation (RQM)3° says that QM (SFE)'¢
is inherently probabilistic, but Einstein” speculated that QM (SFE)'® was probabilistic due to lack of perfect information about
the (thermodynamic) system (e.g., black hole radiation)>**. Dirac’s equati0n36, created quantum electrodynamics (QED)!%%0
to study the electrons and neutrino’s behavior® in the standard model®® in the context of EFE (GR)?.

Methodology of the GUT: Materials and Methods

The proposed GUT methodology (framework) is illustrated in the figure 1. The following (below) is the complete (compiled)
list of symbols within the proposed GUT (methodology) framework (illustrated within the figure 1):

Einstein Field Equation (E.F.E.) for Gravitational Wave in General Relativity (Newton Gravitational Constant)

G—”V>: Gravitational-Rest-Potential Vector Boson (Gravitational Wave: Gravity)z;
A: Cosmologicalz'23 Constant;

T,v: Stress-Energy-Momentum Vector Boson (Radiation Wave: Entropy)?!;

R: Ricci'#32:42 Scalar;

kg: Einstein? Constant;

G: Newton38 Gravitational Constant;

¢ : Maxwell?! Universal Constant for Speed of Light?’;

kg: Boltzmann** (Thermodynamics) Constant;

7 =~ 3.14 (Euler God equation: 1+ e =0)%;

Schrédinger Field Equation (S.F.E.) for Quantum Wave in Quantum Mechanics (Planck Constant)

W(x,t): Schrodinger'® Wave Function (of spacetime)'?;
x: Space (Spatial Distance)';

t: Time (Temporal Distance)';

H: Hamiltonian®* Energy;

#: (reduced) Planck*' Constant;

E: Planck*! (Kinetic-Momentum) Energy;

p: Graviton’s momentum>>:73;

m: Graviton’s mass>73;
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k: deBroglie*> Wavelength;

c: Maxwell®! Universal Constant for Speed of Light?’;

w: Planck*! frequency;

§: Delta Dirac®® mass of two imaginary particles with opposite charges (matter-antimatter)'3-36-38;
iz imaginary part of a complex number (Euler God equation: 14 ¢® = 0)%;

Maxwell Field Equation (M.F.E.) for Photon Wave in Electromagnetism (Speed of Light)

W(x,t): Schrodinger'® Wave Function (of spacetime)'>?;
x: Space (Spatial Distance)';

t: Time (Temporal Distance)';

c: Maxwell®! Universal Constant for Speed of Ligh
k: deBroglie*’ Wavelength;

7 =~ 3.14 (Euler God equation: 1+ e =0)%;

w: Planck*! frequency;

e: Euler Constant (exponential of Euler God equation: 1+ ¢ = 0)%;

E: Einstein?” (Rest-Potential) Energy;

m: Graviton’s mass>73;

iz imaginary part of a complex number (Euler God equation: 14 ¢® = 0)%;

t20;

Hawking Field Equation (H.F.E.) for Radiation Wave in Black Holes (Boltzmann Constant)
Ty: The potential (Hawking?!->?) Heat Radiation in Black Holes’;

rs: The potential (Schwarzschild®*34) Radius of Black Holes>;

h: (reduced) Planck*! Constant;

¢: Maxwell?! Universal Constant for Speed of Light*’;

G: Newton®® Gravitational Constant;

kp: Boltzmann** (Thermodynamics) Constant;

M: The Potential (Schwarzschild®®3*) Mass of Black Holes;

7 ~ 3.14 (Euler God equation: 1 + ¢ = 0)%;

Gy: The Potential (Schwarzschild-Hawking)z1’33 Gravitation in Black Holes;

A: Cosmologicalz’ 23 Constant;

(? : The Potential (Schwarzschild-Hawkingzl’33) Gravitational Wave in Black Holes;
Ty: Hawking?' Field Equation for Radiation Wave?? in Black Holes®;

Heisenberg Uncertainty Principle (H.U.P.) for Minimal Action (or Entropy) of Copenhagen Interpretation
(?: Gravitational-Rest-Potential Vector Boson (Gravitational Wave: Gravity)z;

773: Stress-Energy-Momentum Vector Boson (Radiation Wave: Entropy)?';
A (reduced) Planck*! Constant;

¢: Maxwell?! Universal Constant for Speed of Light®";

A: Cosmologicalz’ 23 Constant;

p: Graviton’s momentum?’>:73;

m: Graviton’s mass>>73;

W¥(x,t): Schrodinger'® Wave Function (of spacetime)'-?;
x: Space (Spatial Distance)';
t: Time (Temporal Distance)';

The grand unification of five (5) field equations, the standard model, and five (5) universal constants

The grand unification of the standard model of subatomic (elementary)58 particles is showcased in Figure 1 (bottom-middle).
The grand unification of the five (5) universal fields is showcased in Figure 1 (top row and bottom-left).

The grand unification of the five (5) universal constants (Figure 1: bottom-right) is (defined) as follows:

G: Newton38 Gravitational Constant;

h: (reduced) Planck*' Constant;

kg: Boltzmann** (Thermodynamics) Constant;

¢: Maxwell?! Universal Constant for Speed of Ligh

(>): Universal Constant Motion'? (entropy S > 0)* or inequality®*4;

tZO;
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Materials and Methods I: (Newton)2 Gravitational Constant (Relativistic Scale)3®

Einstein Field Equation (E.F.E.) for Gravitational Wave in General Relativity?
Guv"rlguv:kETuv (1

In equation 1, Gyy: Gravitational (Rest-Potential)> 7~ Tensor (Boson); A: (0riginal)2’7‘9'23 Cosmological Constant; gy:
gauge-Metric2 Tensor (Boson); kg: Einstein 7~ Constant (Scalar)??; Tyv: (Stress-)Energy(-Momentum)z' 16,21 Tensor (Boson);

1
Ryy + (A - ER)guv = kETuv (2)

In equation 2, Ryy: RicciZ 143242 Tensor (Boson); R: Ricci'* 3242 Scalar (Constant)?3; A: (modified)?7-%-23 Cosmological
Constant; gy v: (gauge-)Metric2 Tensor (Boson); kg: Einstein> Constant; Tyv: Energy(-Momentum)z’ 16,21 Tensor (Boson);

1
Ryv — ERguv +Aguv = kET,uv 3
In equation 3, Ry y: Ricci® 143242 Tensor; R: Ricci® 143242 Scalar: A: Cosmologicall23 Constant; T,y : Energy(-Momentum)z’ 16,21
Tensor; guyv: (gauge-)Metric?> Tensor; kg: Einstein>3 Constant;

1
Ryy — ERgIJV = —Aguv +kgTyy 4)
In equation 4, Ry,y: Ricci® 143242 Tensor; R: Ricci® %3242 Scalar; A: Cosmological® Constant; T,y : Energy(-Momentum)?> 162!
Tensor; g v: (gauge-)Metric® Tensor; kz: Einstein®3? Constant;

1
Ryv — ERguv = kETuv —Aguv 5

Inequation 5, Ry y: Ricci? 143242 Tensor; R: Ricci® 143242 Scalar; A: Cosrnologicalz’23 Constant; Tj,y: Energy(-Mornentum)z’ 16,21
Tensor; guy: (gauge-)Metric?> Tensor; kg: Einstein>3 Constant;

R 8 kE A
B2 TR g ©®

In equation 6, R,y : Ricci® 143242 Tensor; R: Ricci 143242 Scalar; A: Cosmologicalz’23 Constant; T}y : Energy(-Momentum)z’ 16,21

Tensor; gyv: (gauge-)Metric® Tensor; kg : Einstein®3? Constant;

Ruv  guv _ L’%(Tuv guv) %)
R 2 R " A ke

In equation 7, Ry;y: Ricci® 143242 Tensor; A: Cosmologicalz’23 Constant; kg: Einstein®3° Constant; R: Ricci® #3242 Scalar;
T,v: Energy(-Momentum)* %! Tensor; g,,v: (gauge-)Metric? Tensor;

8uv  Akg 8uv
Guy — 2= = —(Tyy — == 8
) g v ke ) ®)
In equation 8, Gyy: Gravitational(—Potential)z*30 Tensor; A: Cosmologicalz’23 Constant; kg: Einstein®3° Constant; R:
Ricci? 143242 Scalar; Ty,y: Energy(-Momentum)* 12! Tensor; g,v: (gauge-)Metric? Tensor;

Akg
GIJVJ'_B:T(T#V—'_[;) ©)
In equation 9, G,y: Gravitational(-Potential)**° Tensor; A: Cosmological>** Constant; kg: Einstein®*" Constant; R:
Ricci® %3242 Scalar; Ty : Energy(-Momentum)® '%2! Tensor; B: Gravitational®>? (gauge-)Metric Tensor (Boson/Bias)?®; B:

Radiation®-2! (gauge-)Metric Tensor (Boson/Bias)?®;

—  ANkp—
GW:TE v (10)
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In equation 10, Guv Gravitational (Rest-Potential) Vector Boson (Gravitational Wave: Grav1ty)2 30, A: Cosmologlcal2 23

2,30

Constant; kg: Einstein®3? Constant; R: Ricci®'*3242 Scalar; T,»Lv (Stress)-Energy(-Momentum) Vector Boson (Radiation

Wave: Entropy)>?';

8nG

R:k =
E C4

an

In equation 11, R: Ricci® 143242 Scalar; kg: Einstein®39 Constant; G: Newton®® Gravitational Constant; ¢: Speed of Light20’31;

3 3

6.67 x 1011 (-
7)~ : (kg.s2

G~6.67430 x 10~ (-

kg.s? ) 12)

In equation 12, G: Newton®® Gravitational Constant;

1)
c~3x 105() ~ 186000 222 (13)
s sec
In equation 13, c: Maxwell?! Universal Constant for Speed of Light>";
c
A= — 14
= (14)
In equation 14, A: Cosmologicalz’ 23 constant; kg: Boltzmann** (Thermodynamics) Constant; c: Speed of Light20’31;
. J, Joul kg.m?
kg ~ 1.3806452 ~ 1.38 x 10723 [= 15
B x [K Kelvin or( s2.K ) (15

In equation 15, kp: Boltzmann** (Thermodynamics) Constant;

Materials and Methods II: Planck*' Constant (Quantum Scale)

Schrédinger Field Equation (S.F.E.) for Quantum Wave in Quantum Mechanics'®
HY(x,1) = E¥(x,1) (16)

In equation 16, H: Hamiltonian® Energy (H =T +U); E: Planck*' (Kinetic-Momentum)? ' Energy (E = hw); ¥(x,1):
Schrodinger'®-'® Wave Function (of spacetime)!-?; x: Space (Spatial Distance)'; #: Time (Temporal Distance)'; /: (reduced)
Planck*! Constant; w: (Planck)*!' frequency(w = 27 f); T: Universal Kinetic (Momentum)'® Energy; U: Universal Rest
(Potential)® Energy;

W(x,1)=e M etk —> ‘P(x,t; =0 o0 =5 P(x 1) = TIFN) =S W(x, 1) = FAD, => FA =" => P=¢
17

In equation 17, e: Euler Constant (exponential)®’; i imaginary part of a complex number®®; w: Planck*! frequency (w = 27 f);
k: deBroglie*® Wavelength (A = %)75; A: Amplitude (of Pilot Wave)**; ®: Pilot (wave)>*3; x: Space (Spatial Distance)!; ¢:

Time (Temporal Distance)l; ‘P(x,t : Schrédinger!® Wave Function (of spacetime)’?;

272
‘P = 2m a = P(x,1) + U (x 1), => TP (x,1 :%.‘P(x,t§+U.‘P(x,t§ (18)

In equation 18, i: imaginary part of a complex number; 7: (reduced) Planck*! Constant; P (x, ): Schrédinger!'® Wave Function
(of spacetime)’>2; x: Space (Spatial Distance)'; 7: Time (Temporal Distance)'; m: Graviton’s mass>>’3; U: Universal Rest
(Potential)® Energy; k: deBroglie** Wavelength;

kg.m?

h~1.05x1073%( )R 1073%(

2
kg.m” ) (19)
S

s
In equation 19, h: (reduced) Planck*!' Constant;

2
(Fw). B (x,1) = é’—m.\y(x,zj FU¥(x,1) (20)
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55,73.

In equation 20, A: (reduced) Planck*! Constant; w: Planck®*! frequency; m: Graviton’s mass ; p: Graviton’s momentum’>73;

Y(x,t): Schrodinger'® Wave Function (of spacetime)'-?; x: Space (Spatial Distance)'; 7: Time (Temporal Distance)'; U:
Universal Rest (Potential)? Energy;

2
T @1
2m
In equation 21, #: (reduced) Planck*! Constant; w: Planck*! frequency; m: Graviton’s mass>>73; p: Graviton’s momentum>>73;
U: Universal Rest (Potential)’ Energy;
P2 2
hw # — +mc (22)
2m
In equation 22, fi: (reduced) Planck*' Constant (k = 1); w: Planck*!' frequency (w = 27f); m: Graviton’s mass®>"%; p:
Graviton’s momentum>>’3; ¢: Speed of Light?%3!;
hik = p(=mc) (23)
In equation 23, f: (reduced) Planck*! Constant; k: deBroglie*> Wavelength (k = %); m: Graviton’s mass>73; p: Graviton’s
momentum’>73; ¢: Speed of Light*%-3!;
fick = pc(= mc?) (24)
In equation 24, f: (reduced) Planck*! Constant; k: deBroglie** Wavelength; m: Graviton’s mass>>’?; p: Graviton’s momen-
tum>>73; ¢: Speed of Light?%-3!;
fw = pe(= mc?) (25)
In equation 25, %: (reduced) Planck*' Constant; w: Planck*! frequency (w = 27f); m: Graviton’s mass>’?; p: Graviton’s
momentum’>73; ¢: Speed of Light*%-3!;
w # ck (26)
In equation 26, w: Planck*! frequency (w = 27f); c: Speed of Light**3!; k: deBroglie* Wavelength (k = 1);
(fw)? = (pe)® + (mc*)? 27)
In equation 27, h: (reduced) Planck*! Constant; w: Planck*! frequency (w = 27 f); m: Graviton’s mass>>'3; p: Graviton’s
momentum’>73; ¢: Speed of Light>%:3!;
(hw)? = 2(hck)? (28)

In equation 28, 7: (reduced) Planck*! Constant; w: Planck*! frequency (w = 27 f); k: deBroglie*> Wavelength (k = %); c:
Speed of Light?%-31;

fiw = +V/2(Fick) (29)

In equation 29, A: (reduced) Planck*' Constant; w: Planck*! frequency (w = 27 f); k: deBroglie*> Wavelength (k = %); c:
Speed of Light?%-31;

w=+v2ck,=> w.‘P(x,tS = j:\ﬁck.‘l’(x,t; (30)

In equation 30, w: Planck*! frequency (w = 2xf); ¢: Speed of Light?3!; k: deBroglie*> Wavelength (k = %); ‘I‘(x,t;:
Schrodinger!® Wave Function (of spacetime)!-?; x: Space (Spatial Distance)'; ¢: Time (Temporal Distance)';
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Materials and Methods lIl: Speed of Light (Special Relativity Constant)?°

Maxwell Field Equation (M.F.E.) for Photon Wave in Electromagnetism3'

w.W (x,1) = i\/ick.lp(x,t3 (31)
In equation 31, w: Planck*! frequency (w = 27f); c: Speed of Light®*3!; k: deBroglie** Wavelength (A = }); ¥(x,1):

(Schrédinger)'® Wave Function (of spacetime)!>?; x: Space (Spatial Distance)'; 7: Time (Temporal Distance)';
1 = =
+—w. ¥ =kV¥ (32)
V2e

In equation 32, w: Planck*! frequency (w =27 f); c: Speed of Light*>-3!; k: deBroglie*> Wavelength(A = 1); . (Schrodinger)'6
Wave Function (of spacetime)l’z;
21
V2 S (33)
2 ¢
In equation 33, w: Planck*! frequency (w = 27f); c: Speed of Light®*3!; k: deBroglie** Wavelength (A = 1); ¥ Schrodinger!'®
Wave Function (of spacetime)l’z;

l i
TIPS ST A (34)
Cc

In equation 34, e: Euler Constant (exponential); i: imaginary part of a complex number; w: Planck*! frequency (w = 27 f); c:
Speed of Light>3!; k: deBroglie*> Wavelength (1 = %); ¥ Schrédinger'® Wave Function (of spacetime)!;

R A (35)

| =

e

In equation 35, e: Euler Constant (exponential); i imagina_r)y part of a complex number; w: Planck*! frequency (w = 27 f); c:
Speed of Light*%3!; k: deBroglie*> Wavelength (1 = %); W Schrodinger'® Wave Function (of spacetime)';
I . iz

—e
c

w=k (36)

In equation 36, e: Euler Constant (exponential); i: imaginary part of a complex number; w: Planck*! frequency (w = 27f); c:
Speed of Light?%3!; k: deBroglie** Wavelength (A = %);

1 i 1+%’.W.(@)):k.(k.(@>)) -

In equation 37, e: Euler Constant (exponential); i: imaginary part of a complex number; w: Planck*! frequency (w = 27 f); c:
Speed of Light*3!; k: deBroglie** Wavelength (A = 1); ¥': Schrédinger'¢ Wave Function (of spacetime)'+%;

Il iz d 1 ,ixn d — Jd Jd =
—e t . — (=t — (¥))= —.(=—.(¥ 38

AP (ce dt (¥) dx (8x (¥) (38)
In equation 38, e: Euler Constant (exponential); i: imaginary part of a complex number; w: Planck*! frequency (w = 27 f); c:
Speed of Light*%-3!; k: deBroglie** Wavelength (A = %); W Schrodinger!® Wave Function (of spacetime)'-?; x: Space (Spatial
Distance)'; #: Time (Temporal Distance)';

1&18%_8 8@
C

(5 (B) = 5 (5 (P) (39)

_>
In equation 39, ¢: Speed of Light?*3!; W: Schrodinger'® Wave Function (of spacetime)!?; x: Space (Spatial Distance)'; 7:
Time (Temporal Distance)!;

2 (¥) = 7.(87.@?)) (40)
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%
In equation 40, ¢: Speed of Light?*3!; W: Schrodinger!® Wave Function (of spacetime)-2; x: Space (Spatial Distance)'; r:
Time (Temporal Distance)';

1 9% = 9% =

%
In equation 41, ¢: Speed of Light®®3!; ¥: Schrodinger!® Wave Function (of spacetime)'-?; x: Space (Spatial Distance)'; ¢:
Time (Temporal Distance)';

1
2

—
Wiy = Wi (42)

%
In equation 42, ¢: Speed of Light®®3!; ¥: Schrodinger!® Wave Function (of spacetime)!-?; x: Space (Spatial Distance)'; 7:
Time (Temporal Distance)';

—
Czlpxx = lPtt (43)

_>
In equation 43, ¢: Speed of Light?*3!; ¥: Schrodinger'® Wave Function (of spacetime)'-?; x: Space (Spatial Distance)'; ¢:
Time (Temporal Distance)';

(E = mc?) (44)

In equation 44, E: Einstein®” (Rest-Potential) Energy; m: Graviton’s mass>73; ¢: Speed of Light?%:3!;

Materials and Methods IV: Boltzmann** (Thermodynamics) Constant (Astronomical Scale)

Hawking Field Equation (H.F.E.) for Radiation Wave in Black Holes?"
hcd 101
Ty=-—.—— 45
"™ 872G kg M “3)
In equation 45, Ty: The potential (Hawking)21 heat radiation in black holes®. %: (reduced) Planck*! Constant; c: Speed
of Light?®3!; kg: Boltzmann** (Thermodynamics) Constant; G: Newton® Gravitational Constant; M: The potential
(Schwarzschild)? mass of black holes™34;

2G.M
rs =

46
5 (46)
In equation 46, rs: The potential (Schwarzschild*?) radius of black holes>3*; c: Speed of light?>3!; G: Newton®® Gravitational
Constant; M: The potential (Schwarzschild33) mass of black holes®34;

rs.Cz

M =
2G

(47)
In equation 47, M: The potential (Schwarzschild)**3* mass of black holes’; rg: The potential (Schwarzschild)*? radius of black

holes>3*; ¢: Speed of Light**3!; G: Newton®® Gravitational Constant;

_h 102G
" 871G kg rg.c?

H (48)

In equation 48, Ty: The potential (Hawking)>!-?? heat radiation in black holes’; 7: (reduced) Planck*' Constant; ¢: Speed
of Light?®3!; kg: Boltzmann** (Thermodynamics) Constant; G: Newton®® Gravitational Constant; rs: The potential
(Schwarzschild)33-34 radius of black holes’;

NERE

Ty = —— 49
H= 4r kg rg.c? 49)

In equation 49, Ty: The potential (Hawking)zl’22 heat radiation in black holes®; : (reduced) Planck*! Constant; c: Speed of

Light20’31; kg: Boltzmann** (Thermodynamics) Constant; rs: The potential (Schwarzschild)* radius of black holes>3*;
he 1 1
Ty=—.—.— 50
" 4r kg rg (50)

Adv Theo Comp Phy, 2025

Volume 8 | Issue 2 | 28



In equation 50, Ty: The potential (Hawking)m’22 heat radiation in black holes®; : (reduced) Planck*! Constant; c: Speed of
Light20’31; kg: Boltzmann** Constant; rg: The potential (Schwarzschild)?3-34 radius of black holes;

_ﬁ c 1
T 27kg 2mrg

Ty (628

In equation 51, Ty: The potential (Hawking)?!>?? heat radiation in black holes’; h: (reduced) Planck*' Constant; ¢: Speed of

Light?%-3!; kg: Boltzmann** (Thermodynamics) Constant; rs: The potential (Schwarzschild)* radius of black holes>3*;
h ¢
Ty.(2 =—.— 52
H-(2mrs) % (52)
In equation 52, T: The potential (Hawking)>!->? heat radiation in black holes’; rs: The potential (Schwarzschild)*®3* radius
of black holes’; 7: (reduced) Planck*! Constant; c: Speed of Light>%3!; kz: Boltzmann** (Thermodynamics) Constant;
d(mrs?) h ¢
Ty —————=—.— 53
B 0rs  ~ 2'kg (53)

In equation 53, Ty: The potential (Hawking radiation)?!-22 heat radiation in black holes’; rg: The potential (Schwarzschild)33:34
radius of black holes’; #: (reduced) Planck*! Constant; c: Speed of Light20’31; kg: Boltzmann** (Thermodynamics) Constant;

NS

Tg.Gs = 54)

C
T
In equation 54, Ty: The potential (Hawking)m’22 heat radiation in black holes (Hawking radiation)’; Gg: The potential
(Schwarzschild-Hawking)?!-2%33-34 gravitation in black holes’; : (reduced) Planck*' Constant; c: Speed of Light?*3!; kp:
Boltzmann* (Thermodynamics) Constant;

h ¢
Gs.Ty=—-.— 55
sTH =310 (55)
In equation 55, Gs: The potential (Schwarzschild-Hawking)?!-2%33:3% gravitation in black holes; Ty: The potential (Hawk-
ing)?">?2 heat radiation in black holes (Hawking radiation)’; #: (reduced) Planck*' Constant; c: Speed of Light>3!; kp:

Boltzmann** (Thermodynamics) Constant;

h

GoTh ~ A (56)

_>
In equation 56, Gs: The potential (Schwarzschild-Hawking)?!-2%-3%34 gravitational wave in black holes?; T_H>: The potential
(Hawking)?!-?? radiation wave in black holes® (or Hawking field equation for radiation wave in black holes)’; A: (reduced)

Planck*! Constant; A: Cosmological>?? Constant;

Materials and Methods V: Copenhagen Interpretation (Constant Motion or Inequality)?°

Heisenberg Uncertainty Principle (H.U.P.)*® for Minimal (Least)®* Action'2 (or Entropy)®®

The Heisenberg*’ Uncertainty Principle (H.U.P.)** interpretation (mainly)* entails: (AE - At > ) in which AE is (the)
difference%-40-88 in energy (-momentum), and (At) is (the) difference3®-40-88 in time; (Ax- Ap > g) in which (Ax)*>3? is
(the) difference (delta)’®4%-38 in the space (-time)>3>3¢, and (Ap)3> is (the) difference (delta)**4%-88 of the momentum
(-energy)>21-33,

h
Guv Tuv > ~ A (57)

[\

In equation 57, Gyv: Gravitational-Wave (Gravitational-Potential Vector Boson)>3?; T,v: Radiation-Wave (Energy-Momentum
Vector Boson)5’21; h: (reduced) Planck*! Constant; A: Cosmological&23 Constant;

h
ATpe Ty > A (58)
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In equation 58, A: Cosmological&23 Constant; m: Radiation-Wave (Energy-Momentum Vector Boson)>2!; A (reduced)
Planck*! Constant;

— 2 _h
P =Tl > 5 (59)

In equation 59, p: Graviton’s momentum™73; 7,,,: Radiation-Wave (Energy-Momentum Vector Boson)>2!; #: (reduced)
Planck*' Constant;

hk = p =mc = ||¥(x,1)]| (60)
In equation 60, 7: (reduced) Planck*! Constant; k: deBroglie** Wavelength (A = %); m: Graviton’s mass>>’3; p: Graviton’s

momentum>>73; ¢: Speed of Light?%3!; ¥: Schrodinger'® Wave Function (of spacetime)'-2; #: Time (Temporal Distance)'; x:

Space (Spatial Distance)';

m= %,:> 8 = +im,=> (8% +m*).¥(x,0) = 0,=> (8 +im).(8 — im).¥(x,0) =0 (61)

In equation 61, m: Graviton’s mass>>’?; h: (reduced) Planck*! Constant; k: deBroglie*® Wavelength; c: Speed of Light*%-3!; §:
Delta Dirac®> mass of two imaginary particles with opposite charges (matter-antimatter)>>—7; i: imaginary part of a complex

number; ¥(x, ¢ ) Schrodinger'® Wave Function (of spacetime)'>?; x: Space (Spatial Distance)'; #: Time (Temporal Distance)';

2_h
(me)? = [ x.1)] > 2 (62)

In equation 62, m: Graviton’s mass>>73; ¢: Speed of Light?*3!; ¥(x,¢ ) Schrodinger'® Wave Function (of spacetime)’?; x:
Space (Spatial Distance)'; 7: Time (Temporal Distance)'; 7: (reduced) Planck*! Constant;

p(=me) >0.7x107" (63)

55,73

In equation 63, m: Graviton’s mass>>73; p: Graviton’s momentum>>’3; ¢: Speed of Light>3!;

eV
2

1
m>0.7x10""7 x = x (=) (64)
C

In equation 64, m: Graviton’s mass®>73; ¢: Speed of Light*%3!;

v
m>0.7x10"7xe(%5) .
In equation 65, m: Graviton’s mass®>"3; ¢: Speed of Light*%3!;
Vv
m>0.7x10""7x3x10%(5) )

In equation 66, m: Graviton’s mass>>73; ¢ Speed of Light20’31;

\% \% \%
m>07x3x10°(5),=>m>0.7x3x10(5),=>m>0.7x3x107°(55) 67)
c c c
In equation 67, m: Graviton’s massSS’73; c: Speed of Light20'31;
\% \% \%4
m=+3x0.7x10"°(55),=>m=+3x 0.7 x 10°°(5),=> m = +3x 0.7 x 10°°(5) (68)
C C C
In equation 68, m: Graviton’s mass55’73; c: Speed of Light20’31;
GeV
m=+3x0.7() (69)
c
In equation 69, m: Graviton’s mass>>73; ¢ Speed of Light20’31;
GeV
>2.1(—— 70
m>2.1( 2 ) (70)

In equation 70, m: Graviton’s mass>>3; c: Speed of Light?%-3!;
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Results and Discussion: The Grand Unification of Fields, Standard Model, and Constants

The Prediction of Graviton (mass, charge, and spin) and its addition to the standard model of Physics
This grand unification leads to the potential testable prediction of Graviton (mass, charge, and spin). Graviton’s spin might

be > ? (=~ 0.7); Graviton might be the most similar, in terms of charge, to the W-boson; Graviton’s mass is close to Zero
(= 3.0[%]) compared to W-Boson mass (= 80.4[GCL2V]) and Z-Boson mass (= 91 2[%}) The Graviton’s interaction with the

Higgs field (Higgs boson)® might create the rest of the standard model (figure 2, figure 3, and figure 4). This unification and

prediction were initially presented in two earlier works: the proposal®® and the preprint”’.

mass - =2.3 MeV/c? =1,275 GeV/c* =173.07 GeV/c? 0 =126 GeV/c?
charge - 2/3 u 2/3 C 2/3 t 0 “ 0 H
spin - 1/2 1/2 12 1 9 0
Higgs
up charm top gluon boson
=4 8 MeV/c? =95 MeV/c? =4.18 GeV/c? 0 =3.0 GeV/c?
-1/3 d 113 S 113 b 0 ; 11
1/2 1/2 112 1 w =0.7
down strange bottom photon Graviton
0.511 MeV/c? 105.7 MeV/c* 1.777 GeVic? 91.2 GeV/c*
-1 -1 -1 0
12 e 1/2 I']' 12 T 1 a
electron muon tau Z boson
<2.2eVic? <0.17 MeV/c? <15.5 MeV/c? 80.4 GeV/c?
0 0 0 +1
1/2 ])e 112 .I)]'l 1/2 l)t 1 W
electron muon tau
neutrino neutrino neutrino W boson

Figure 2. The potential prediction of Graviton (mass, charge, and spin)>

(table) of subatomic (elementary)® particles in (quantum) physics.

and its potential addition to the standard model
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Quarks

Leptons

Higgs boson

Forces

Figure 3. The standard model of subatomic (elementary)®® particles without Gravity (Graviton) [from CERN (Cern)

collections]; The interaction of Graviton with the Higgs boson (Higgs field

)60

standard model’®: the Bosons (Forces) and the Fermions (Quarks and Leptons).

might lead to the creation (of the rest)?Y of the

Standard Model of Elementary Particles and Gravity

three generations of matter

down

=051 M

-1

+

dectron

= 1.0 s

% Ve

electron
neutring

(fermions)

=128 Gewicd = 1731 Gewic?
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== M =418 G
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Figure 4. The standard model (table) of subatomic (elementary)® particles with the hypothetical (spin-2)>® Graviton>>
without mass and charge (from Wikipedia).
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