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Open A

Abstract

The three postulates of the posited dynamic and reversible theory of everything are: 1) the oscil-
lating M-theory postulate for the oscillating matter structure, 2) the digital transitional Higgs-re-
versed Higgs fields postulate for the digital space structure, and 3) the reversible multiverse post-
ulate for all physical laws and phenomena. The posited theory of everything based on the three
postulates explains cosmology, the composition (baryonic matter, dark matter, and dark energy)
in the universe, the periodic table of elementary particles (quarks, leptons, and bosons), the ga-
laxy evolution, superconductivity, black hole, thermodynamic, and quantum mechanics. Oscillat-
ing M-theory is derived from oscillating membrane-string-particle whose space-time dimension
number oscillates between 11D and 10D and between 10D and 4D. Space-time dimension number
between 10 and 4 decreases with decreasing speed of light, decreasing vacuum energy, and in-
creasing rest mass. The digital transitional Higgs-reversed Higgs fields are derived from digital
attachment-detachment spaces which couple to particles. Under spontaneous symmetry breaking,
the coupling of massless particle to zero-energy attachment space (the space for mass) produces
the transitional nonzero-energy Higgs field-particle composite which under spontaneous symme-
try restoring produces massive particle on zero-energy attachment space with the longitudinal
component. The opposite of attachment space is detachment space as the space for kinetic energy
and the nonzero-energy reverse Higgs field. The combination of n units of attachment space (de-
noted as 1) and n units of detachment space (denoted as 0) brings about the three digital struc-
tures: binary partition space (1).(0)n, miscible space (1 + 0),, and binary lattice space (1 0), to ac-
count for quantum mechanics, special relativity, and the force fields, respectively. In the third
postulate, all physical laws and phenomena are permanently reversible in the multiverse, and
temporary irreversible entropy increase is allowed. Our universe is an asymmetrical dual posi-
tive-energy-negative-energy universe where the positive-energy universe on attachment space
absorbed the interuniversal void on detachment space to result in the combination of attachment
space and detachment space, while the negative-energy universe did not absorb the interuniversal
void, resulting in temporary irreversible entropy increase through reversibility breaking, sym-
metry violation, and low entropy beginning. Guided by the reversible negative-energy universe,
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our dual universe is a globally reversible cyclic dual universe.
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1. Introduction

In this paper, the posited theory of everything involves the dynamic and reversible process of continuingly
changing matters and spaces in the reversible multiverse. There are three postulates of the posited dynamic and
reversible theory of everything. The first postulate is the oscillating M-theory postulate for the oscillating matter
structure. In conventional M-theory, space-time dimensional number (D) is fixed. As a result, the observed 4D
results from the compactization of the extra space dimensions in 11D M-theory. However, there is no experi-
mental proof for compactized extra space dimensions, and there are numerous ways for the compactization of
the extra space dimensions [1]. In the first postulate, oscillating M-theory is derived from oscillating mem-
brane-string-particle whose space-time dimension number oscillates between 11D and 10D and between 10D
and 4D. There are no extra space dimensions and compactization. Space-time dimension number between 10
and 4 decreases with decreasing speed of light, decreasing vacuum energy, and increasing rest mass. 4D has ze-
ro vacuum energy. The theoretical calculated masses based on the oscillating M-theory postulate for all elemen-
tary particles including quarks, leptons, gauge bosons, the Higgs boson, and the knees-ankles-toe in cosmic rays
are in good agreements with the observed values [2]-[4]. Different universes at different times in the multiverse
have different space-time dimension numbers.

The second postulate of the theory of everything is the digital transitional Higgs-reversed Higgs fields post-
ulate for the digital space structure. In the convention model, the Higgs field is a nonzero-energy field that is
hypothesized to exist permanently in the universe. The problem with such nonzero-energy field is the cosmo-
logical constant problem from the huge gravitational effect by the nonzero-energy Higgs field [5]. In the con-
ventional model, the nonzero-energy Higgs field is derived from zero-energy ground state space under sponta-
neous symmetry breaking. In this paper, to avoid the cosmological problem from the huge gravitational effect by
the nonzero-energy Higgs field is to make the Higgs field a transitional field which exists momentarily and to
make zero-energy ground state space a permanent zero-energy ground state space. In the second postulate for
the digital space structure, such zero-energy ground state space is zero-energy “attachment space” which attach-
es particles to account for the longitudinal component, mass, and reversible movement. Unlike the conventional
model, attachment space actively couples to massless particle. Under spontaneous symmetry breaking, the
coupling of massless particle to zero-energy attachment space produces the transitional nonzero-energy Higgs
field-particle composite which under spontaneous symmetry restoring produces massive particle on zero-energy
attachment space with the longitudinal component. The opposite of attachment space is zero-energy detachment
space which detaches particles to account for irreversible kinetic energy. Under spontaneous symmetry breaking,
the coupling of massive particle to zero-energy detachment space produces the transitional nonzero-energy re-
verse Higgs field-particle composite which under spontaneous symmetry restoring produces massless particle on
zero-energy detachment space without the longitudinal component. The combination of n units of attachment
space (denoted as 1) and n units of detachment space brings about the three digital structures: binary partition
space (1)n(0)n, miscible space (1 + 0),, and binary lattice space (1 0), to account for quantum mechanics, special
relativity, and the force fields, respectively [6] [7]. Different universes at different times in the multiverse have
different spaces. In the second postulate, the digital transitional Higgs-reversed Higgs fields are digital attach-
ment-detachment spaces which couple to particles.

The third postulate of the theory of everything is the reversible multiverse postulate for all physical laws and
phenomena. In the second law of thermodynamics, the entropy (a measure of the disorder of a system) of an
isolated system can increase, but not decrease. In other words, the entropy of a closed system will never de-
crease into the future. There are two mysteries about this irreversible entropy increase as described in “From
Eternity to Here: The Quest for the Ultimate Theory of Time” by Sean Carroll [8]. Firstly, this irreversible en-
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tropy increase of a macroscopic collection of particles is different from all microscopic reversible processes
where for every allowed process there exists a time-reversed process that is also allowed. Secondly, the universe
started with the very low entropy state as the inflation-Big Bang in a very small space, not with the high entropy
state near equilibrium state in a large space. Such low entropy beginning is a mystery. In this paper, the myste-
ries of the irreversible entropy increase are explained by the third postulate, the reversible multiverse postulate.
In the reversible multiverse postulate, all physical laws and phenomena are permanently reversible, and tempo-
rary irreversibility of entropy increase is allowed through reversibility breaking, symmetry violation, and low
entropy beginning [7] [9] [10]. The temporary irreversible entropy increase is shown in our universe. Our un-
iverse is the dual asymmetrical positive-energy-negative-energy universe where the positive-energy universe on
attachment space absorbed the interuniversal void on detachment space to result in the combination of attach-
ment space and detachment space, and the negative-energy universe did not absorb the interuniversal void. Irre-
versible kinetic energy from detachment space is the source of irreversible entropy increase, so the positive-
energy universe is irreversible, while the negative-energy universe without irreversible kinetic energy from de-
tachment space is reversible. As a result, our whole dual universe is reversible.

The posited theory of everything based on the three postulates explains: 1) cosmology [7] [9]-[11], 2) the
composition (baryonic matter, dark matter, and dark energy) in the universe [9] [11] [12], 3) the periodic table of
elementary particles [2]-[4] for all elementary particles (quarks, leptons, gauge bosons, the Higgs boson, and the
knees-ankles-toe in cosmic rays), 4) the galaxy evolution [13] [14], 5) superconductivity [15], and 6) black hole
[16] [17], 7) thermodynamics [7], and 8) quantum mechanics [6] [7]. The theoretical results are in good agree-
ment with the observations, and the calculated values from cosmology, the composition in the universe, and the
periodic table of elementary particles are in good agreement with the observed values.

The purpose of this paper is to describe all the three postulates of the theory of everything. Section 2 describes
the oscillating reversible M-theory postulate for the oscillating matter structure. Section 3 explains the digital
transitional Higgs-reverse Higgs fields postulate for the digital space structure. Cosmology and the reversible
multiverse postulate for all physical laws and phenomena are explained in Section 4.

2. The Oscillating M-Theory Postulate for the Oscillating Matter Structure

In this paper, the posited theory of everything is the dynamic and reversible process of continuingly changing
matters and spaces in the reversible multiverse. Instead of remaining fixed, space-time dimension numbers of
matters oscillate. Instead of being passive, spaces actively couple to particles. There are two different spaces
whose digital combinations are different under different conditions. In the midst of continuously changing matters
and spaces, the multiverse is simple and neat, because the multiverse is permanently reversible to exclude all ir-
reversible physical laws and phenomena. However, temporary irreversible entropy increase is allowed through
reversibility breaking, symmetry violation, and low entropy beginning. We live in the universe with such tem-
porary irreversible entropy increase.

The first postulate of the theory of everything is the oscillating M-theory for the oscillating matter structure.
M-theory with eleven-dimensional membrane is an extension of string theory with ten-dimensional string, in
contrast to the observed 4D. In conventional M-theory with fixed space-time dimension number, the explanation
of the hidden extra space dimensions is the compactization of the extra space dimensions, so space-time appears to
be 4D. In the first postulate, oscillating M-theory is derived from oscillating membrane-string-particle whose
space-time dimension number oscillates between 11D and 10D and between 10D and 4D dimension by dimension
reversibly. There is no compactization. Matters in oscillating M-theory include 11D membrane (21;) as membrane
(denoted as 2 for 2 space dimensions) in 11D, 10D string (1) as string (denoted as 1 for 1 space dimension) in
10D, and variable D particle (044 11) as particle (denoted as 0 for 0 space dimension) in 4D to 11D.

As described previously [7], the QVSL (quantum varying speed of light) transformation transforms both
space-time dimension number (D) and mass dimension number (d). In the QVSL transformation, the decrease in
the speed of light leads to the decrease in space-time dimension number and the increase of mass in terms of in-
creasing mass dimension number from 4 to 10,

¢y =C/a®*, (1a)

E = My (c?/a®® ) (1b)
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- (Mo/a%d*“))-cz. (1c)
Cp =Cp /™", (1d)
Mop.s =Moo none™ (1e)
D,d—%*t>(Dzn),(d+n) (1f)
Evecuump = E — Mg 5C%, (19)

where cp is the quantized varying speed of light in space-time dimension number, D, from 4 to 10, c is the ob-
served speed of light in the 4D space-time, « is the fine structure constant for electromagnetism, E is energy, My
is rest mass, D is the space-time dimension number from 4 to 10, d is the mass dimension number from 4 to 10,
n is an integer, and E,ac,um = Vacuum energy. For example, in the QVSL transformation, a particle with 10D4d is
transformed to a particle with 4D10d from Equation (1f). Calculated from Equation (1e), the rest mass of 4D10d
is 1/a =~ 137" times of the mass of 10D4d. In terms of rest mass, 10D space-time has 4d with the lowest rest
mass, and 4D space-time has 10d with the highest rest mass. Rest mass decreases with increasing space-time
dimension number. The decrease in rest mass means the increase in vacuum energy (Eyacuum,p), SO Vacuum ener-
gy increases with increasing space-time dimension number. The vacuum energy of 4D particle is zero from Eqg-
uation (1g). 11D membrane and 10D string are equal in the speed of light, rest mass, and vacuum energy. Since
the speed of light for >4D particle is greater than the speed of light for 4D particle, the observation of >4D su-
perluminal particles by 4D particles violates casualty. Thus, >4D particles are hidden particles with respect to
4D particles. Particles with different space-time dimensions are transparent and oblivious to one another, and
separate from one another if possible.

As described previously [7], in oscillating M-theory, there are two different reversible oscillations: the
oscillation between 11D and 10D and the oscillation between 10D and 4D. The reversible oscillation between 11D
membrane and 10D string is described in Section 4.The transformation during the oscillation between 10D particle
and 4D involves the stepwise two-step transformation: the QVSL transformation and the varying supersymmetry
transformation from 10D4d to 4D4d. The QVSL transformation involves the transformation of space-time dimen-
sion, D whose mass increases with decreasing D for the decrease in vacuum energy. The varying supersymmetry
transformation involves the transformation of the mass dimension number, d whose mass decreases with
decreasing d for the fractionalization of particle, as follows.

stepwise two-step varying transformation
(1) Dd«2>(D7F1),(d+1) )
(2) D,d varying supersymmetry D, (d + 1)

The repetitive stepwise two-step transformation between 10D4d and 4D4d as follows.
10D4d <> 9D5d «» 9D4d <> 8D5d «» - <> 4D5d «» 4D4d ?3)

In this two-step transformation, the transformation from 10D4d to 9D5d involves the QVSL transformation as
in Equation (1d). Calculated from Equation (1e), the mass of 9D5d is 1/¢? ~ 1372 times of the mass of 10D4d. The
transformation of 9D5d to 9D4d involves the varying supersymmetry transformation. In the normal supersym-
metry transformation, the repeated application of the fermion-boson transformation carries over a boson (or fer-
mion) from one point to the same boson (or fermion) at another point at the same mass. In the “varying super-
symmetry transformation”, the repeated application of the fermion-boson transformation carries over a boson
from one point to the boson at another point at different mass dimension number in the same space-time number.
The repeated varying supersymmetry transformation carries over a boson By into a fermion F4 and a fermion F4 to
a boson By_;, which can be expressed as follows

Myr =Mypayp, (4a)
Myig =Mgraye, (4b)

where Mgyg and My are the masses for a boson and a fermion, respectively, d is the mass dimension number,
and agp Or aqr is the fine structure constant that is the ratio between the masses of a boson and its fermionic
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partner. Assuming o.‘s are the same, it can be expressed as
2
Mg =My 18 (4c)

The mass of 9D4d is o =~ (1/137)* times of the mass of 9D5d through the varying supersymmetry
transformation. The transformation from a higher mass dimensional particle to the adjacent lower mass dimen-
sional particle is the fractionalization of the higher dimensional particle to the many lower dimensional particles in
such way that the number of lower dimensional particles becomes

Ng, = N,/a? ~ N, (137’ (4d)
The fractionalization also applies to D for 10D4d to 9D4d, so
Ny, =Np/a? (4e)

Since the supersymmetry transformation involves translation, this stepwise varying supersymmetry transfor-
mation leads to a translational fractionalization, resulting in the cosmic expansion. Afterward, the QVSL trans-
formation transforms 9D4d into 8D5d with a higher mass. The two-step transformation repeats until 4D4d, and
then reverses stepwise back to 10D4d for the cosmic contraction. The oscillation between 10D and 4D results in
the reversible cyclic fractionalization-contraction for the reversible cyclic expansion-contraction of the universe
which does not involve irreversible kinetic energy.

3. The Digital Transitional Higgs-Reverse Higgs Fields Postulate for the Digital
Space Structure

In the conversion model, under spontaneous symmetry breaking, zero-energy ground state space turns into the
nonzero-energy scalar Higgs Field which exists permanently in the universe. The problem with such nonzero-
energy field is the cosmological constant problem from the huge gravitational effect by the nonzero-energy Higgs
field [5]. The coupling of massless particle to the Higgs field produces the transitional nonzero-energy Higgs
field-particle composite which under spontaneous symmetry restoring produces the massive particle with the
longitudinal component on zero-energy ground state space without the Higgs field as follows.

zerro-energy groud state space —eneoussymmetrybreaking o, 3y 70r0-energy scalar Higgs field

massless particle

—)[the transitional nonzero-energy Higgs field-particle composite]

spontaneous symmetry restoring

®)

massive particle with the longitudinal component on
zero-energy ground state space without the Higgs field

In this paper, to avoid the cosmological problem from the huge gravitational effect by the nonzero-energy
Higgs field is to make the Higgs field a transitional field which exists momentarily and to make zero-energy
ground state space a permanent zero-energy ground state space which exists permanently in the universe. In the
second postulate for the digital structure, such zero-energy ground state space is zero-energy “attachment space”
which attaches particles to account for the longitudinal component, mass, and reversible movement. Unlike the
conventional model, attachment space actively couples to massless particle. Under spontaneous symmetry
breaking, the coupling of massless particle to zero-energy attachment space produces the transitional nonzero-
energy Higgs field-particle composite which under spontaneous symmetry restoring produces massive particle
on zero-energy attachment space with the longitudinal component without the Higgs field as follows.

spontaneous symmetry breaking

massless particle + zero-energy attachment space
[the transitional non-zero energy Higgs field-particle composite]

spontaneoussymmetry restoring

(6)

massive particle with the longitudinal component
on zero-energy attachment space without the Higgs field
The opposite of attachment space is zero-energy detachment space which detaches particles to account for ir-
reversible Kinetic energy. Unlike the conventional model, detachment space actively couples to massive particle.

Under spontaneous symmetry breaking, the coupling of massive particle to zero-energy detachment space pro-
duces the transitional nonzero-energy reverse Higgs field-particle composite which under spontaneous symme-
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try restoring produces massless particle on zero-energy detachment space without the longitudinal component
without the reverse Higgs field as follows.

spontaneoussymmetry breaking

massive particle + zero-energy detachment space

[the transitional nonzero-energy reverse Higgs field- particle composite]

spontaneoussymmetry restoring

)

massless particle without the longitudinal

compnenent on zero-energy detachment space without the reverse Higgs field

For the electroweak interaction in the Standard model where the electromagnetic interaction and the weak in-
teraction are combined into one symmetry group, under spontaneous symmetry breaking, the coupling of the
massless weak W, weak Z, and electromagnetic A (photon) bosons to zero-energy attachment space produces
the transitional nonzero-energy Higgs fields-bosons composites which under partial spontaneous symmetry res-
toring produce massive W and Z bosons on zero-energy attachment space with the longitudinal component

without the Higgs field, massless A (photon), and massive Higgs boson as follows.
massless WZ + zero-energy WZ attachment space + massless A
spontaneoussymmetry breaking

+zero-energy A attachment space A
[the transitional nonzero-energy WZ Higgs field -WZ composite]

®)

partial spontaneous symmetry restoring

+ [nonzero-energyA Higgsfield -A composite]

massive WZ with the longitudinal component on attachment space without
the Higgs field + massless A + the nonzero energy massive Higgs boson

From the periodic table of elementary particles, the theoretical calculated mass of the Higgs boson is 128.8
GeV in good agreements with the observed 125 or 126 GeV [3]. In terms of mathematical expression, the con-
ventional permanent Higgs field model and the posited transitional Higgs field model are identical. The inter-
pretations of the mathematical expression are different for the permanent Higgs field model and the transitional
Higgs field model. The transitional Higgs field model avoids the cosmological problem in the permanent Higgs
field model.

As shown later, our universe is the dual asymmetrical positive-energy-negative-energy universe where the
positive-energy universe on attachment space absorbed the interuniversal void on detachment space to result in the
combination of attachment space and detachment space, and the negative-energy universe did not absorb the
interuniversal void. The combination of n units of attachment space as 1 and n units of detachment space as 0
brings about three different digital space structures: binary partition space, miscible space, or binary lattice space
as below.

1), + (0) ~—emmer, (1) (0), (1+0) , or (10)

attachmentspace detachmentspace  binary partition space, misciblespace, binary lattice space

©)

Binary partition space, (1),(0)n, consists of two separated continuous phases of multiple quantized units of at-
tachment space and detachment space. In miscible space, (1 + 0),, attachment space is miscible to detachment
space, and there is no separation of attachment space and detachment space. Binary lattice space, (1 0),, consists
of repetitive units of alternative attachment space and detachment space.

Binary partition space is the space for wavefunction in quantum mechanics. In wavefunction,

)= cl4) (10

Each basis element, |¢,> has both attachment space and detachment space as binary partition space. Neither
attachment space nor detachment space is zero in binary partition space for a basic element. The measurement in
the uncertainty principle in quantum mechanics is essentially the measurement of attachment space size and
momentum from the detachment space in binary partition space: large momentum from detachment space has
small non-zero attachment space size, while large attachment space size has low non-zero momentum from de-
tachment space. In binary partition space, an entity is both in constant motion as wave for detachment space and
in stationary state as a particle for attachment space, resulting in the wave-particle duality.
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In binary partition space, for every detachment space, there is its corresponding adjacent attachment space.
Thus, no part of the mass-energy can be irreversibly separated from binary partition space, and no part of a dif-
ferent mass-energy can be incorporated in binary partition space. Binary partition space represents coherence as
wave function. Binary partition space is for coherent system. Any destruction of the coherence by the addition of a
different mass-energy to the mass-energy causes the collapse of binary partition space into miscible space. The
collapse is a phase transition from binary partition space to miscible space.

(0), (@), —== (0+1),

(11)
binary partition space miscible space

The information in miscible space is contributed by the miscible combination of both attachment space and
detachment space, so information can no longer be non-localized. Any value in miscible space is definite. All
observations in terms of measurements bring about the collapse of wavefunction, resulting in miscible space that
leads to eigenvalue as definite quantized value. Such collapse corresponds to the appearance of eigenvalue, E, by
a measurement operator, H, on a wavefunction, V.

HY = EY (12)

In miscible space, attachment space is miscible to detachment space, and there is no separation of attachment
space and detachment space. In miscible space, attachment space contributes zero speed, while detachment
space contributes the speed of light. For a moving massive particle consisting of a rest massive part and a mass-
less part, the massive part with rest mass, my, is in attachment space, and the massless part with kinetic energy,
K, is adjacent to detachment space. The combination of the massive part in attachment space and massless part
in detachment leads to the propagation speed in between zero and the speed of light. To maintain the speed of
light constant for a moving particle, the time (t) in moving particle has to be dilated, and the length (L) has to be

contracted relative to the rest frame.
t=t,/\1-07/c® =t,y,
L=L,/7. (13)
E = K +m,c? = ym,c?

where y :]/(1_\/2/02)1/2 is the Lorentz factor for time dilation, and length contraction, E is the total energy,
and K is the kinetic energy.

Bounias and Krasnoholovets [18] propose that the reduction of dimension can be done by slicing dimension,
such as slicing 3 space dimension object (block) into infinite units of 2 space dimension objects (sheets). As shown
in Section 4, the positive-energy 10D4d particle universe as our observable universe with high vacuum energy was
transformed into the 4D10d universe with zero vacuum energy at once, resulting in the inflation. During the Big
Bang following the inflation, the 10d (mass dimension) particle in attachment space denoted as 1 was sliced by
detachment space denoted as 0. For example, the slicing of 10d particle into 4d particle is as follows.

10

slicing 1 0 1
llO 4 ;( 4 4)ﬂ,d (14)

10d particle  4dcoreparticle binary lattice space

where 14 is 10d particle, 1, is 4d particle, d is the mass dimension number of the dimension to be sliced, n as the
number of slices for each dimension, and (04 1,), is binary lattice space with repetitive units of alternative 4d at-
tachment space and 4d detachment space. For 4d particle starting from 10d particle, the mass dimension number of
the dimension to be sliced is from d =5 to d = 10. Each mass dimension is sliced into infinite quantized units (n =
o) of binary lattice space, (04 14)... FOr 4d particle, the 4d core particle is surrounded by 6 types (fromd =5tod =
10) of infinite quantized units of binary lattice space. Such infinite quantized units of binary lattice space represent
the infinite units (n = o) of separate virtual orbitals in a gauge force field, while the dimension to be sliced is
“dimensional orbital” (DO), representing a type of gauge force field. The mass-energy in each dimensional orbital
increases with the number of dimension number, and the lowest dimension orbital with d = 5 has the lowest
mass-energy [2] [11]. 10d particle was sliced into six different particles: 9d, 8d, 7d, 6d, 5d, and 4d equally by mass.
Baryonic matter is 4d, while dark matter consists of the other five types of particles (9d, 8d, 7d, 6d, and 5d).

648
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10D4d —"e e, 4p10d —"°B9E%9 ; haryonic matter (4D4d)
+dark matter (4D5d, 4D6d, 4D7d, 4D8d, 4D9d)+ kinetic energy

(15)

The mass ratio of dark matter to baryonic matter is 5 to 1. At 72.8% dark energy, the calculated values for
baryonic matter and dark matter (with the 1:5 ratio) are 4.53% (=(100 — 72.8)/6) and 22.7% (=4.53 x 5), respec-
tively, in excellent agreement with observed 4.56% and 22.7%, respectively [11] [19]. The dimensional orbitals
of baryonic matter provide the base for the periodic table of elementary particles to calculate accurately the
masses of all elementary particles, including quarks, leptons, gauge bosons, the Higgs boson, and the knees-
ankles-toe in cosmic rays [2]-[4]. The calculated masses of all elementary particles are in good agreement with
the observed values. For examples, the calculated mass of top quark and the Higgs boson are 176.5 GeV and
128.8 GeV in good agreement with the observed 173.34 GeV and 125 or 126 GeV, respectively.

The lowest dimensional orbital is for electromagnetism. Baryonic matter with maximum number of gauge
force fields (dimensional orbitals) is the only one with the lowest dimensional orbital for electromagnetism.
With higher dimensional orbitals, dark matter does not have this lowest dimensional orbital [6] [12]. Without
electromagnetism, dark matter cannot emit light, and is incompatible to baryonic matter with electromagnetism,
like the incompatibility between oil and water. Derived from the incompatibility between dark matter and ba-
ryonic matter, the modified interfacial gravity (MIG) between homogeneous baryonic matter region and homo-
geneous dark matter region to separate baryonic matter region and dark matter region explains galaxy evolution
and unifies the CDM (Cold Dark Matter) model, MOG (Modified Gravity), and MOND (Modified Newtonian
Dynamics) [13] [14]. The digital space structure based on the combination of binary partition space and binary
lattice space explains superconductivity [15] and superstar without singularity to replace black hole with singu-
larity [16] [17]. Singularity is permanently irreversible by losing information permanently, forbidden in the re-
versible multiverse.

4. Cosmology and the Reversible Multiverse Postulate for All Physical Laws and
Phenomena

In the reversible multiverse postulate, all physical laws and phenomena are permanently reversible, and tempo-
rary irreversibility of entropy increase is allowed through reversibility breaking, symmetry violation, and low
entropy beginning. The reversible multiverse postulate can be explained by cosmology. The multiverse has been
studied extensively. For example, Brian Greene [20] described the nine types of the multiverse which produce
complicated collections of universes. The reversible multiverse postulate posits a simple version of the multi-
verse. The posited simple multiverse is the reversible multiverse that excludes any permanently irreversible
physical laws and phenomena. In the reversible multiverse, the allowed universes have to be reversible cyclic
universes with permanently reversible physical laws and phenomena, resulting in only limited types of allowed
universes. Temporary irreversible universes are allowed. One irreversible phenomenon which is not allowed is
the collision of expanding universes. The collision of expanding universes which have the inexhaustible re-
source of space-time to expand is permanently irreversible due to the impossibility to reverse the collision of
expanding universes. To prevent the collision of expanding universes, every universe is surrounded by the inte-
runiversal void that is functioned as the permanent gap among universes. The interuniversal void has zero-
energy, zero space-time, and zero vacuum energy, and detachment space only, while universe has nonzero-
energy, the inexhaustible resource of space-time to expand, zero or/fand non-zero vacuum energy, and attach-
ment space with or without detachment space. The detachment space of the interuniversal void has no space-
time, so it cannot couple to particles with space-time in universes, but it prevents the advance of expanding un-
iverses into the interuniversal void to avoid the collision of expanding universes.

A zero-sum energy dual universe of positive-energy universe and negative-energy universe can be created in
the zero-energy interuniversal void, and the new dual universe is again surrounded by the interuniversal void to
avoid the collision of universes. Under symmetry, the new positive-energy universe and the new negative-
energy universe undergo mutual annihilation to reverse to the interuniversal void immediately. Our universe is
the dual asymmetrical positive-energy-negative-energy universe where the positive-energy universe on attach-
ment space absorbed the interuniversal void on detachment space to result in the combination of attachment
space and detachment space, and the negative-energy universe did not absorb the interuniversal void. Within the
positive-energy universe, the absorbed detachment space with space-time can couple to particles in the positive-
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energy universe to result in massless particles with irreversible kinetic energy. The formation of our universe
involves symmetry violation between the positive-energy universe and the negative energy universe. Irreversible
kinetic energy from detachment space is the source of irreversible entropy increase, so the positive-energy un-
iverse is locally irreversible, while the negative-energy universe without irreversible kinetic energy from de-
tachment space is locally reversible. The locally reversible negative-energy universe guides the reversible
process of the dual universe. As a result, our whole dual universe is globally reversible. Our dual universe is the
globally reversible cyclic dual universe as shown in Equation (16) and Figure 1 for the evolution of our un-
iverse.

symmetry breaking —reversibility breaking

the dual positive energy — negative energy universe
the locallyirreversible positive energy universe + the locally reversible negative energy universe (16)
— theglobally reversible cyclic dual universe

The four reversible steps in the globally reversible cyclic dual universe are 1) the formation of the 11D mem-
brane dual universe, 2) the formation of the 10D string dual universe, 3) the formation of the 10D particle dual
universe, and 4) the formation of the asymmetrical dual universe.

1) The formation of the 11D membrane dual universe

As described previously [7] [9]-[11], the reversible cyclic universe starts in the zero-energy interuniversal void,
which produces the dual universe of the positive-energy 11D membrane universe and the negative-energy 11D
membrane universe as in Figure 1. In some dual 11D membrane universes, the 11D positive-energy membrane
universe and the negative-energy 11D membrane universe coalesce to undergo annihilation and to return to the
interuniversal void as in Figure 1.

2) The formation of the 10D string dual universe

Under the reversible oscillation between 11D and 10D, the positive-energy11D membrane universe and the
negative-energy 11D membrane universe are transformed into the positive-energy 10D string universe and the
negative-energy 10D string universe, respectively, as in Figure 1. The positive-energy 11D membrane universe is
transformed into the positive-energy 10D string universe as in Equations (17a) and (17b).

The RS1Membrane Transformation
stepl: 2, —fom D membrane 10D sting_, 1 'in the11D AdSspace (17a)
step 2 : 2(110) the closestring vibration 110 010 — lm ge in thellD AdSspace

2 ( 211 ) the closestring and the open string vibrations ( 5110 ) g . (17b)

where 23, is membrane (denoted as 2) in 11D, s is the pre-strong force, 19 is string (denoted as 1) in 10D, 0y is
particle (denoted as 0) in 10D, AdS is anti-de Sitter, and g is the external graviton.

Interuniversal void

4/3.\5

+ 11D membrane universe —11D membrane universe

interuniversal void++10D string universe —10D string universe

+10D particle uniyerse 10D particle universe

. +4D —variable >4D
+4D —variable >4D observable hidden universe

observable higden universe univers,

universe +4D universe with
dark energy as—4D
universe

+ = positive-energy, — = negative-energy

Figure 1. The globally reversible cyclic dual universe.
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According Randall and Sundrum, the RS1 (Randall-Sundrum model 1) in an anti-de Sitter (AdS) space
consists of one brane with extremely low graviton’s probability function and another brane with extreme high
graviton’s probability function [21] [22]. The formation of the 10D string dual universe involves the RS1. As
shown in Equation (17a), one of the possible membrane transformations from the 11D membrane to the 10D
string is the RS1 membrane transformation which involves two steps. In the Step 1, the extra spatial dimension
of the 11D membrane in the transformation from the 11D membrane to the 10D string becomes the spatial
dimension transverse to the string brane in the bulk 11D anti-de Sitter space [21]. This transformation is derived
from the transformation from membrane to string. In the transformation from the two-dimensional membrane to
the one-dimensional string, the extra spatial dimension of the two-dimensional membrane on the x-y plane
becomes the x-axis transverse to the one-dimensional string on the y-axis in the two-dimensional x-y space. In
the Step 2, for the RS1 membrane transformation, two string branes are combined into the combined string
brane. The external 10D particles generated by the close string vibration of the combined string brane are the
10D external gravitons which form the external graviton brane as the Gravity brane (Planck Plane) in the RS1 of
the Randall-Sundrum model [21] [22]. As in the RS1 of the Randall-Sundrum model, the two branes with equal
mass-energy in the 11D anti-de Sitter space are the string brane with weak gravity and the external graviton
brane with strong gravity. The weak gravity in the string brane is the predecessor of the observed weak gravity
generated during the Big Bang [2] [9]. The external graviton in the external graviton brane is the predecessor of
a part of the observed dark energy [11]. The 10D string brane and the 10D external graviton brane correspond to
the predecessors of the observed universe (without dark energy) and a part of observed dark energy, respectively
[2] [9]. The reverse transformation from 10D to 11D is the RS1 string transformation.

In Equation (17b), the particles generated from the 10D open string vibration are the 10D particles for the pre-
strong force (denoted as s) in addition to the external graviton from the close string vibration in the 11D AdS.
According to Maldacena, the AdS/CFT correspondence is a correspondence between quantum gravity in AdS
space and quantum field theory of conformal field theory (CFT) in one dimension lower [23]. The AdS/CFT
correspondence describes Equation (17b) as the correspondence between the external graviton in the 11D AdS
and the pre-strong force of 10D CFTin one dimension lower. The pre-strong force is the same for all strings
without positive or negative sign. This pre-strong force is the prototype of the observed strong force generated
during the Big Bang [2] [9].

In the negative universe through symmetry, the 11D anti-membrane (2_1;) is transformed into10D antistring
(1-10) with external anti-graviton g and the pre-strong force s as follows.

2(2.4) 0 (s14) 0. (18)

The dual universe of the positive-energy 10D string universe with n units of (1,), and the negative-energy 10D
string universe with n units of (1_1¢), is as follows.

((so)ge), (9 (sLao)) (19)

There are four equal regions: the positive-energy 10D string universe, the external graviton, the external anti-
graviton, and the negative-energy 10D string universe.

Some dual 10D string universes return to the dual 11D membrane universes under the reversible oscillation
between 11D and 10D. Alternatively, under symmetry violation as in the case of our universe, the positive-energy
10D string universe absorbs the interuniversal void, while the negative-energy 10D string universe does not
absorb the interuniversal void. The interuniversal void has zero vacuum energy. In our universe, the absorption of
the interuniversal void by the positive-energy 10D string universe forced the positive-energy 10D universe with
high vacuum energy to be transformed into the universe with zero vacuum energy that was the vacuum energy of
the 4D universe. However, the transformation from 10D to 4D was not immediate, because the strings had to be
10D, and it could not be transformed into 4D, therefore, strings had to be transformed into particles that allowed
the change of its dimension number freely to accommaodate the transformation from the 10D universe to the 4D
universe driven by the absorption of the interuniversal void.

3) The formation of the 10D particle dual universe

As described previously [9], the transformation of strings into particles came from the emergence of positive
charge and negative charge that allowed the mutual annihilation of positively charged 10D strings and negatively
charged 10D antistrings in the 10D string universes to produce positively charged 10D particles and negatively
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pre-charged 10D antiparticles in the 10D particle universes as follows.
((soloe*e— 0.45)g e)n (9_9(5010 e'e- 0_105))n , (20)

where s and e are the pre-strong force and the pre-charged force in the flat space, g, is the external graviton, g is
the external graviton, and 0100y, is the particle-antiparticle. There are four equal regions: the 10D positive-energy
particle universe, the external graviton, the 10D negative-energy particle universe, and the external anti-graviton.
The emergence of positive charge and negative charge provides the prototype of the observed electromagnetic
force with charge generated during the Big Bang [2] [9].

4) The formation of the asymmetrical dual universe

The formation of our current universe follows immediately after the formation of the 10D particle dual un-
iverse through the asymmetrical dimensional oscillations, leading to the asymmetrical dual universe. The 10D
positive-energy universe was transformed immediately into the 4D positive-energy particle universe with zero
vacuum energy. The 10D negative-energy particle universe undergoes the stepwise dimension number oscilla-
tion between 10D and 4D. Without absorbing the interuniversal void, the external graviton and the anti-graviton
also undergo the stepwise dimension number oscillation between 10D and 4D. The result is the asymmetrical
dual universe consisting of the four equal regions of the 4D positive-energy particle universe, the variable D ex-
ternal graviton, the variable D negative-energy particle universe, and the variable D external anti-graviton. The
asymmetrical dual universe is manifested as the asymmetry in the weak interaction in our observable universe as
follows.

the 4D positive-energy particle universe and the external graviton
((so4e*w*e’w— 0.,45)g e)

n
the variable D negative-energy particle universe and the external anti-graviton
(ge (504 1010 e'w'e w- 0 41010 S))n

where s, ge, Je, €, and w are the strong force, external graviton, external anti-graviton, electromagnetism, and weak
interaction, respectively for the observable universe, and where 0,0_4 and 04 ¢ 10 04 o —10 are 4D particle-
antiparticle for the 4D positive-energy particle universe and variable D particle-antiparticle for the variable D
negative-energy particle universe, respectively. For our asymmetrical dual universe, the step 3 for the transformation
of 10D string into 10D particle had to be followed by the step 4, so the electromagnetic interaction from the step 3
was unified with the weak interaction from the step 4 to become the electroweak interaction, which was generated
during the Big Bang [2] [9].

a) The formation of the 4D positive-energy particle universe

The formation of 4D positive-energy particle universe involved the two-step transformation: 1.the inflation and
2, the Big Bang. In the first step, the inflation is the transformation from 10D4d to 4D10d immediately. Calculated
from Equation (1e), the rest mass of 4D10d is 1/a*? = 137" times of the mass of 10D4d, resulting in the first step
of the inflation as the rapid expansion of space from the high vacuum energy 10D4d to the zero vacuum energy
4D10d as follows.

(21)

1. the inflation
10D4d quick QVSL transformation 4D10d

In the second step of the transformation, the Big Bang is a two-step process. The first step is the coupling of
detachment space and the massive particles on attachment space in the positive-energy universe that absorbed the
interuniversal void on detachment space. The result is the total conversion to generate massless particles on
detachment space in the positive-energy universe and the external attachment space surrounded the positive-
energy universe as described in Equation (7). In the second step, the coupling of attachment space and the
massless particles in the positive-energy universe that absorbed the external attachment space surrounded the
positive-energy universe. The partial conversion resulted in massive particles such as weak bosons, leptons, the
Higgs boson, and massless particles such as photon. The second step is described in Equation (8) through the
Higgs mechanism. The irreversible kinetic energy resulted from detachment space started the positive-energy
universal expansion. The positive-energy universe has the combination of attachment space and detachment as

follows.

(22)
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2. The Big Bang

total conversion

1.massive particles on attachment space + detachment space ———————>
massless particles on detachment space + the external attachment space (23)

partial conversion

2. massless particles on detachment space +the external attachment space —————"—
massless particles + massive particles + detachment space + attachment space + the Higgs boson

The presence of irreversible kinetic energy induces irreversible entropy increase. In the Boltzmann formula of
thermodynamic, the absolute entropy S of an ideal gas to the quantity W, which is the number of the arrangements
of particles corresponding to a given macroscopic collection of particles:

S =k, InW (24)

where kg is the Boltzmann’s constant. The Boltzmann formula shows the relationship between entropy and the
number of ways the atoms or molecules of a thermodynamic system can be arranged. The various atoms or mo-
lecules have different positions and momenta for irreversible entropy increase, because the increase in the number
of different arrangements of particles in a macroscopic collection of particles requires the movements of indi-
vidual particles in a macroscopic collection of particles. (There is no entropy increase in a single microscopic
particle.) Individual momenta from kinetic energy are required for irreversible entropy increase in a macroscopic
collection of particles. In other words, Kinetic energy transforms a macroscopic collection of particles from one
way of the arrangement of particles (order) into many ways of the arrangements of particles (disorder), and the
process from order to disorder is irreversible in an isolated macroscopic collection of moving particles.

In our universe, the interuniversal void on detachment space was by the 10D positive-energy string universe
which was very small. (The rest mass of 4D10d is 1/ = 137" times of the mass of 10D4d.) To have exactly
reversible absorption-desorption of the interuniversal void for the reversible dual universe, the absorption and
desorption have to be uniform. The space of the universe where the absorption-desorption occurs has to be small
enough for the uniform absorption-desorption. The 10D string was small mass to allow the uniform absorption-
desorption for reversible absorption-desorption of the interuniversal void, resulting in low entropy beginning.
(The subsequent irreversible absorption of the interuniversal void is forbidden.) In the reversible multiverse
postulate, all physical laws and phenomena are permanently reversible, and temporary irreversibility of entropy
increase is allowed through reversibility breaking, symmetry violation, and low entropy beginning. Our 4D pos-
itive-energy particle universe is an example of irreversibility of entropy increase through reversibility breaking,
symmetry violation, and low entropy beginning.

b) The formation of the variable D negative-energy particle universe

The formation of the variable D negative-energy particle universe involves the stepwise two-step transfor-
mation: the QVSL transformation and the varying supersymmetry transformation from 10D4d to 4D4d. (The
particles in the 10D dual particle universe are 10D4d.) The QVSL transformation involves the transformation of
space-time dimension, D. The repetitive stepwise two-step transformation from 10D4d to 4D10d as follows.

10D4d — 9D5d — 9D4d — 8D5d — --- —4D5d — 4D4d
— hidden dark universe < dark energy <«

(25)

The variable D negative-energy particle universe consists of two periods: the hidden variable D negative-energy
particle universe and the dark energy universe. The hidden variable D negative-energy particle universe composes
of the >4D particles. As mentioned before, particles with different space-time dimensions are transparent and
oblivious to one another, and separate from one another if possible. Thus, >4D particles are hidden and separated
particles with respect to 4D particles in the 4D positive-energy particle universe (our observable universe). The
hidden variable D negative-energy particle universe with D > 4 and the observable universe with D = 4 are the
“parallel universes”. The 4D particles transformed from hidden > 4D particles in the variable D negative-energy
particle universe are observable dark energy for the 4D positive-energy particle universe, resulting in the
accelerated expanding universe. Since the variable D negative-energy particle universe does not have detachment
space, the presence of dark energy is not different from the presence of the cosmological constant. According to
the theoretical calculation based on the asymmetrical dual universe, dark energy started in 4.47 billion years ago in
agreement with the observed 4.71 + 0.98 billion years ago [11]. Our asymmetrical dual universe consists of the
four equal regions of the 4D positive-energy particle universe, the variable D external graviton, the variable D
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negative-energy particle universe, and the variable D external anti-graviton, so the percentage the variable D area
is 75%, three out of four regions, as the maximum percentage of dark energy. In terms of quintessence, such dark
energy can be considered the tracking quintessence [23] [24] from the variable D area with the space-time
dimension number as the tracker.

After the maximally connected universe, 4D dark energy transforms back to >4D particles that are not
observable. The removal of dark energy in the observable universe results in the stop of accelerated expansion and
the start of contraction of the observable universe. The end of dark energy starts another “parallel universe period”.
Both hidden universe and observable universe contract synchronically and equally. Eventually, the Big Crush and
the two-step deflation occur in the 4D positive-energy particle universe. In the first step of the deflation, the 4D
positive-energy particle universe loses all detachment space, kinetic energy, light, cosmic radiation, and force
fields as dimensional orbitals, resulting in returning to 4D10d. In the second step of the deflation, without
irreversible kinetic energy, the reversible direct dimension number oscillation resumes to transform the low
vacuum energy 4D10d into the high vacuum energy 10D4d for the rapid contraction of space. Meanwhile,
hidden >4D particles-antiparticles in the hidden universe transform into 10D4d particles-antiparticles. The dual
universe can undergo another cycle of the light-dark dual universe. On the other hand, both universes can undergo
the reverse charge transformation to become the 10D dual string universe, which in turn can return to the 11D dual
membrane universe that in turn can return to the zero-energy universe as Figure 1.

5. Summary

The posited theory of everything is the dynamic and reversible process of continuingly changing matters and
spaces in the reversible multiverse. Instead of remaining fixed, space-time dimension numbers of matters oscillate.
Instead of being passive, spaces actively couple to particles. There are two different spaces whose digital com-
binations are different under different conditions. In the midst of continuously changing matters and spaces, the
multiverse is simple and neat, because the multiverse is permanently reversible to exclude all irreversible physical
laws and phenomena. However, temporary irreversible entropy increase is allowed through reversibility breaking,
symmetry violation, and low entropy beginning. We live in the universe with such temporary irreversible entropy
increase.

The dynamic and reversible theory of everything consists of the three postulates as 1) the oscillating M-theory
postulate for the oscillating matter structure, 2) the digital transitional Higgs-reversed Higgs fields postulate for
the digital space structure, and 3) the reversible multiverse postulate for all physical laws and phenomena. Os-
cillating M-theory is derived from oscillating membrane-string-particle whose space-time dimension number
oscillates between 11D and 10D and between 10D and 4D. Space-time dimension humber between 10 and 4 de-
creases with decreasing speed of light, decreasing vacuum energy, and increasing rest mass. The digital transi-
tional Higgs-reversed Higgs fields are derived from digital attachment-detachment spaces which couple to par-
ticles. Under spontaneous symmetry breaking, the coupling of massless particle to zero-energy attachment space
(the space for mass) produces the transitional nonzero-energy Higgs field-particle composite which under spon-
taneous symmetry restoring produces massive particle on zero-energy attachment space with the longitudinal
component. The opposite of attachment space is detachment space as the space for kinetic energy and the non-
zero-energy reverse Higgs field. The combination of n units of attachment space (denoted as 1) and n units of
detachment space (denoted as 0) brings about the three digital structures: binary partition space (1)n(0),, miscible
space (1 + 0),, and binary lattice space (1 0), to account for quantum mechanics, special relativity, and the force
fields, respectively. In the third postulate, all physical laws and phenomena are permanently reversible in the
multiverse, and temporary irreversible entropy increase is allowed.

Our universe is an asymmetrical dual positive-energy-negative-energy universe where the positive-energy
universe on attachment space absorbed the interuniversal void on detachment space to result in the combination of
attachment space and detachment space, while the negative-energy universe did not absorb the interuniversal void,
resulting in temporary irreversible entropy increase through reversibility breaking, symmetry violation, and low
entropy beginning. Guided by the reversible negative-energy universe, our dual universe is a globally reversible
cyclic dual universe. The four reversible steps in the globally reversible cyclic dual universe are 1) the formation
of the 11D membrane dual universe, 2) the formation of the 10D string dual universe, 3) the formation of the 10D
particle dual universe, and 4) the formation of the asymmetrical dual universe. The four force fields (gravity, the
strong force, electromagnetism, and the weak force) are derived from the 4-step evolution of the cyclic dual un-
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iverse. Baryonic matter and dark matter are in the positive-energy universe, while a part of dark energy is in the
negative-energy universe.

The posited theory of everything based on the three postulates explains cosmology, the compaosition (baryonic
matter, dark matter, and dark energy) in the universe, the periodic table of elementary particles (quarks, leptons,
and bosons), the galaxy evolution, superconductivity, black hole, thermodynamic, and quantum mechanics.
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