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Abstract

The evolution of the Universe is observable when the expansive motion already
exists; thus, the definition of universal states (before the beginning and after the end
of the expansion) with zero kinetic energy can be a challenge to be solved by parallel
analysis. Considering that a complete description of the Universe can provide
important insights, the logic of conceptual connections is used as an alternative; in
this sense, an exclusive presence of a linear Space (1D) in momentary states of
maximum contraction and expansion is analyzed, with our Universe (3D Space)
considered as created and existing between these extremes. The concept of rest
mass energy became applicable, revealing that the complete evolution of the

Universe is spatially dynamic in a permanent time dimension.
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I. Introduction

The beginning of the current expansion of the Universe is a topic of great interest in
cosmology. There are several ideas and theories that try to explain what may have
initiated or preceded this expansion.

Among the (untested) theories guiding new research into the possible cause of the

expansion of the Universe, emerge:

e String theory or the hint of a beginning through the interaction of branes [1]
[2].

e An initial expansion due to a random quantum fluctuation or quantum
instability [3].

e The Interaction of Universes in a Theory of the Existence of Multiverses [4].

With the analysis of concepts to define solutions, it is established that the cause of
the expansion of the Universe arises in a state prior to an existential state of effective
motion, in other words, it originates in a relative resting state. Thus, this study will
focus on the analysis of extreme resting states of the Universe, delimiting a threshold

for the current expansive existence, prior to the states proposed by other analyses.

Although it is not possible to observe the entire Universe or all its stages of evolution,
it is possible to consider the following principles or points:

e Conceptually, the Universe (as a whole) is always the holder of any presence

or existence [5].

e Existence is presence in constant transformation, or variation related to
motion through interactions in Space, exchanging and varying energy
(suffering attrition or wear) by thermodynamic laws, representing the

dimension of Time.



¢ In representing the set of all existences, the expanding Universe is unique in
that it doesn't exchange energy with anything external, it doesn't suffer
attrition or wear from external interactions, and varying (since such variation
already exists) only its internal energies in perpetual evolution (conversion of

mass and energy).

e To begin or end the expansion motion of the Universe, it is necessary to leave

or arrive at a resting state.

Based on the mentioned principles, the existential threshold of the Universe appears
when its resting presence (absolute zero) is transformed into existence, in other
words, when the motion begins, which represents the beginning of the variation of

space and the temporal dimension for the Universal existence.

Considered the holder of all existence from the expansive beginning, or the holder
of all the mass and energy present for the expansive beginning, the Universe cannot
have its initial expansion generated by an exchange of energy with something

external, because there is nothing external to the Universe.

Thus, the same laws that do not allow the existence of perpetual motion machines
are the same ones that can allow the transformation or perpetual variation of state
of the Universe, because as a single system, it neither loses nor can gain energy
from another system, and as a whole, it (Universe) does not suffer wear or attrition
with its exterior as it expands or continues its process of evolution; thus, all the
transformation that the Universe will undergo in the process of expansion will be

reversed in a process of contraction.



The Universal extreme resting state, because it represents an existential threshold
that differentiates resting presences and existences that arise from the beginning of
motion, is prior to zero-point energy or any quantum fluctuation (Casimir Effect), due

to the momentary lack of motion (and thus with the lack of waves).

Thus, considering that cosmological models sometimes result from manipulations of
relativistic mathematics that generate multiple viable (but divergent) solutions, that
relativity provides solutions for describing the 3D spatial Universe, and based on the
past presence of vanishing dimensions [6] [7], this study focuses on relating and
organizing existing data to characterize the dynamics of the Universe, resulting from

the presence of its 1D spatial states of maximum contraction or expansion.
Relativistic Calculations for One-dimensional Space [8]:

e BTG/cHTuv=0 [8]
R

o Ruv-;guvzo [8]

e Agw=0 [8]

In this situation, with the addition of the resting state, with masses and energies
considered only from a transformation to a state of motion (which characterizes the
presence of the variation of Time and the variation of Space), the analysis by means
of the field equations (used only from the variation of Time) loses its relevance; thus,
a possible analysis can be based on the use of concepts such as rest mass energy
(Eo=— Epg (=0) + Ek (=0) = 0).

The dimension of time (1D) has established its presence in all states that promote a
transformation; thus, in an extreme state, which will generate the information of the
reach of the resting status, even with zero Epg, and zero EK, time has its presence,
due to the fact that this information does not instantaneously reach the entire
Universe, and therefore, has its configuration advancing with the emergence of the
variation of energy and motion, through a transformation that generates the

existence of universal expansion.



Regarding (A), the presence and later decrease of 1D and 2D masses forming 3D

masses, with a centrifugal effect in our 3D Space Universe, could be considered as

representatives of dark matter and dark energy.

Other points:

The standard cosmological model assumes, through observational data, that
the Universe is in a state of accelerated expansion, so past states of greater
contraction, or future states of more intense expansion, are well accepted.
The Universe is considered the holder of everything that exists [5] or of any
presence, and through the restricted analysis of its extreme states, which
characterize the beginning and end of its expansion, it is considered
permanent.

Some fundamental concepts are emphasized for a definition of Space that
establishes the distinction between the Universe and its exterior.

The consideration of the past presence of 1D Space and existence of 2D
Space, based on the study of vanishing dimensions [6] [7], associated with a
more intense logical and conceptual analysis becomes a viable alternative,
since many existing studies are divergent, some suggesting a flat Universe
(Q = 1) and others suggesting other properties [9] [10].

It is also recognized that if the origin of the Universe is considered to begin
with an expansion of 3D Space, and to end with a maximum dissipation in the
same type of Space, the description of its complete evolution becomes

infeasible.

In this original approach the maximum contraction state of the Universe is defined

by the characterization of its maximum expansion state.

A sketch of the possible basic steps in the formation of the maximum contraction

and expansion states related to the Standard Cosmological Model [11] is presented.

This study goes broader when it develops its own equation and provides a reason

for the expansive beginnings of the Universe.
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With the states of maximum contraction and maximum expansion, conceptually

limited to being resting states, the possible result becomes unique by analyzing and

connecting the existing data in a study that is easier to refine because of its simplicity.

Il. The extreme states of universal evolution

To characterize the possible states of maximum past contraction and maximum

future expansion, the following points should be emphasized:

Space is the region that contains or is between masses; Thus, Space
(occupied with mass or not) only has its presence or existence established
when it belongs to the Universe, with mass or between masses. Outside the
Universe (at every instant), Space is considered non-existent and absent. The
type of space (3D, 2D or 1D) is related to the dimension of the masses.

Energies represent states or components of the existing Universe [12].

The Universe is considered finite (Hawking, S.W.) [9] or has a limited amount
of mass and energy (set); its maximum contraction is limited to the maximum
lack of unoccupied space (no mass) [there is no way to occupy more space
(for contraction) if all possible spaces are already occupied (with mass)].

In a state that tends to maximum contraction, the concentration of energy is
maximum in a past of vanished dimension [6] [7], so the Universe tends to be
completely linearized (1D Space).
Data re-analysis (2005) showed that the particle jets produced by energetic
cosmic rays were aligned closer to a plane than would be expected, which
could imply a reduction in dimensions. The vanishing dimensions indicate that
the third spatial dimension can be reduced [6].
The lower dimensions have no 3D degrees of freedom, so are not susceptible
to the propagation of three-dimensional gravitational waves. This fact
represents a universal maximum frequency at which primordial waves (spatial
3D) can propagate, which marks the transition between dimensions [6].
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Alternatively, with the continuation of the current expansion, and with the
complete dissipation of 3D and 2D masses, the future presence of the
minimum possible amount of 1D masses (two masses) is considered, which
conceptually can only be separated by the maximum 1D linear space in the

state of maximum expansion.

Extensive, varied, or complex mathematical calculations and alternative
theories that may suggest several dimensions (higher than 3+1) as the
Universe evolves, may make it difficult to visualize the clear result obtained
by a simple conceptual analysis directed only to the specific state of maximum

expansion of the Universe.

No relativistic calculations are needed to define that the beginning of a motion
(without fluctuations or oscillations) is characterized only by leaving a resting
state, or that the end of a motion is configured only by the emergence of a
resting state, since these are conceptual arguments easily perceived by the

very definition of motion.

At maximum contraction (1D Space), the universal spin is zero, just as the
primordial Universe (3D Space) does not spin. Thus, spins can also arise from
the formation of 3D cosmic structures [derivatives from others with a presence

originating in the fundamental state (Space 1D)].

The current Universe is considered flattened because of the angular
momentum that can be generated at unexpectedly large scales [13].

Entropy depends on the degree of freedom and disorder configured [14]; thus,
the type of spatial dimension (3D, 2D or 1D), which depends on the stage of
expansion of the Universe, influences entropy.

During the complete evolution of the Universe, with the extinction of 3D Space

and the formation of 2D Space and subsequent 1D Space, entropy decrease.



e The mass that is formed or that decreases, varies only through the change of
energy in the Universe, since the Universe is the holder of all existence [5] or

presence.

Before the expansive beginning, the entire Universe had to be at resting status (with
total absence of motion, zero kinetic energy or without vibration); there is no
characterization of expansive beginning if there is already motion in a universal state
of minimum Space.

The entire Universe will be at resting status when it reaches its maximum expansion;

there is no characterization of an expansive end when there is still motion.

With the current expansion of the Universe, the status of maximum mass dissipation
[consisting of only two minimum (1D) masses, separated to the maximum in the 1D
Space] is expected in the future, preserving some presence, to a status of constant

transformation, with the continuity of the time dimension.

The state (status) of the Universe is defined by its internal energies and, in parallel
(considering the relationship between mass and energy), by the amount of mass that
exists or has its presence configured.
As the extreme resting states of the Universe can only have the presence of 1D
resting mass (therefore, without waves or motion, atoms, and molecules, or
chemical, thermal, quantum [15], electrical and electromagnetic energies are non-
existent); thus, the internal energies that can exist initially are the fundamental ones:
gravitational potential (Epg) and kinetic energy (EKk).
When the states of maximum contraction or maximum expansion are reached, the
Ek will be Zero.
As the 1D Space is not considered to be curvable by the 1D mass and as the signal
of complete linearity does not instantaneously reach the entire Universe in its
extreme states of evolution (presence of unoccupied space between the 1D
masses), the presence of Epg can be maximized with a value of zero (due to the
referential and because it is a binding energy), characterizing a state in which the
presence of masses can still initiate a motion.
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In the resting states, in the maximum contraction or maximum expansion of the
Universe, the presence of 1D mass, 1D Space, and 1D Time does not constitute any
existence as it is known. Considering that everything that exists, as well as having a
presence, undergoes transformations related to motion or its variation (existence of
the time dimension), the presence of mass, Space and Time will only represent

existence when motion with the spatial curvature returns.

Thus, the presence of 1D masses in the extreme states of the Universe will represent
the masses and energies that only will exist when they leave these extreme states,

that is, only after the motion.

In the extreme states (of contraction or expansion), with the Universe in a resting

state and in linear (1D) Space, the existing energy is:

[Eo=— Epg (=0) + Ek (=0) = 0].

Since the signal of complete linearity (variation of Epg and Ek to zero values) does
not instantaneously reach all the massive presences, that is, the information that the
only mass presence that becomes one-dimensional at one extremity of the Universe
does not instantaneously reach the mass at the other extremity (space between the
masses), the extreme state of expansion or contraction ends up becoming unstable,

with the return of motion, causing Ek and Epg to return to non-zero values.

Observing that complete linearity, 1D Spatial dimension, complete resting state, -
Epg (=0) and Ek (=0) are linked and are characteristics of the extreme states of the
evolution of the Universe, and that the formation of 2D Spatial dimension, return of
motion, - Epg (# 0) and Ek (# 0) are also linked and are characteristics of other
states, it is possible to distinguish the resting state from the subsequent state of

motion, and to characterize the curved trajectory in 2D Space.

This way, after a resting state, the evolution of the Universe continues, with the return
of mass energy and a curvilinear motion, representing exactly the masses existing

in the Space that becomes 2D.



Maximum Expansion State of the Universe

With Epg equal to zero, the expansion ends with the kinetic energy (Ek) also equal
to zero (Ek = 0) [16].

Thus, the extreme state of maximum expansion is defined by the following points:

e The 1D Space has a minimum occupancy.
e The space (between the presences of two minimum 1D masses) is maximum.

e Epgis zero, Ek is zero; Spin is zero.

Considering the linear configuration of the extreme states, and the mass dissipation
during the expansion of the Universe, it is possible to determine the constitution of

the maximum contraction state from the maximum expansion state.

Maximum contraction state of the Universe

The maximum contraction state is the opposite of the maximum expansion state,
that is, instead of the presence of two 1D minimum masses maximally separated in
a presence of 1D Space, the presences of two minimum unoccupied spaces (1D)
between three masses (1D) represent the Universe.

Thus, the universal structure (in its maximum contraction) consists of the presence
of a maximum 1D mass, a minimum unoccupied 1D space, a minimum 1D mass

(particle), another minimum unoccupied 1D space and another maximum 1D mass.

The extreme state of maximum contraction is defined by the following points:

e The presence of maximum 1D space is occupied maximally by the presence
of 1D masses.

e Epgis zero, Ek is zero; Spin is zero.
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The evolution of the Universe, that is, its change of state must be analyzed through
the variation of its internal energies, which subsequently generate a variation of

mass.
[ll. Einstein field equation for 1D Space + 1D Time dimensions.

(The presence of a 1D Time dimension is configured from a state that promotes a
transformation through motion or its variation. Thus, a resting state that will generate

a variation of energy and motion configures the presence of Time).

The Einstein field equation (EFE) appear as
Ruw—-Y2Rguw+Agu=@BTG/c*)Tpv (1)
The Riemann tensor can be expressed [in (1+1) dimensions] as

RYvaB=R/2g" (g uagve—9us g va) (8]
(R = curvature scalar and g uv = metric tensor)

With (1+1) dimensions:
R
8mG/c4)Tuyv=0 and Ruv—;guVZO [8]

(The energy—momentum tensor (T uv) vanishes). [8]

With A g pv = 0, the energy and pressure density are equal to zero (presence 1D
masses at momentary resting status), before all mass dissipates in a complete
expansion, or before all unoccupied space between the masses disappears in a

complete contraction.

A resting state in complete contraction would not characterize the beginning of the
motion for the current expansion, because the Universe (the entire presence) would
be formed by a single 1D mass.
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A resting state in complete expansion, would also not characterize the motion, due
to the lack of something that can move or even the absence of Space (with Space

considered as the distance between presences or existences).

A state of maximum expansion that has the same amount of 1D mass of the state of
maximum contraction would not be possible, because the expanded state would
reach rest (Ek= 0) with masses forming 3D Space (in 3D Space) which would be
curvable: [ -Epg (# 0)].

General Relativity (GR) considers the local non-existence of gravitational degrees of

freedom or gravitational waves in 1D and 2D Space.

Regardless of the process, when the Universe makes a transition from 1D to 2D
Space until it reaches 3D Space, through the motion that intensifies, necessarily the

masses come closer together.

Thus, since the signal of complete linearity in 1D Space, or the subsequent signal of
flattening, does not go through the entire Universe instantaneously (presence
unoccupied space between the masses for the beginning of the motion), there is the
promotion of an increasingly curved motion, until the formation of 3D Space; the
important point to note is that the Universe will reach its 3D Space with a lesser
gravitational potential energy and a greater kinetic energy than those existing in its

lower dimensional states, from the return of the motion.
For the initial formation of 3D Space: [Energy = - Epg (decreases) + Ek (increases)].

Subsequently, the evolution continues and then the variation in the amount of mass

happens during the remainder of the process.
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IV. The evolution of the internal energy variations of the Universe from the

states of maximum contraction and expansion

For the momentary states of universal resting (maximum contraction and expansion)

and the energetic evolution of the Universe, the following points are assumed:

e EoC = Rest mass energy of the maximum Contraction state:
EoC = - Epg (=0) + Ek (=0) = 0.

(The presence of 1D masses does not curve 1D Space; such massive presences

only configure their existences from the return of motion).

e EEI = mass energy of the initial Expansion state:
EEI=-Epg (#0)+ Ek (#0)=0

e VEME = Energy associated with the mass reduction (through dissipation) in

the expansion process.

e EoE = Rest mass energy of the maximum Expansion state:
EoE == - Epg (=0) + Ek (=0) =0

(The presence of 1D masses does not curve 1D Space; such massive

presences only configure their existences from the return of motion).

e ECI = mass energy of the initial contraction state
ECI=-Epg (#0)+Ek(#0)=0

e VEMC = Energy associated with the formation or increase of mass (and

concentration) in the contraction process.

e Mo — mo= presence of Minimum mass (1D particle; where Mo > mo, and

Mo = mo)
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e Mo+ Mo + (Mo — mo) = presence of the Maximum total 1D mass of the
Universe for the initial expansion state (If it were possible the non-presence

of two 1D minimum unoccupied spaces).

e The masses [Mo + Mo + (Mo — mo)] subtracted from 2 (Mo — mo) that would
correspond to the two (1D) masses that could occupy the two minimum (1D)

unoccupied spaces =
[Mo + Mo + (Mo — mo)] — (Mo — mo) — (Mo — mo) = Mo + Mo — (Mo — mo) =

Mo + mo = Maximum total 1D mass of the Universe for the initial expansion
state [with the necessary presence of the two minimum (1D) unoccupied

spaces].

e There is no energy directly associated with the presence of the unoccupied
spaces (1D) in these extreme states of the Universe. Such presence is related
to a determined amount of mass) in states of maximum, but not complete,

contraction or expansion.

The steps of the process of evolution of the Universe

1. state for the beginning of the expansion:

The universal structure in this state consists of a maximum 1D mass, a minimum 1D
unoccupied space (without mass), a minimum 1D mass (particle), another minimum
1D unoccupied space (without mass), and another maximum 1D mass, all distributed

over a maximum distance of one dimension (presence 1D Space).
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The Universe in momentary linear Space (Maximum Contraction):
EoC = - Epg (=0) + Ek (=0) = 0.

(The presence of 1D masses does not curve 1D Space; such massive presences

only configure their existences from the return of motion).

Rest mass energy for the initial expansion state (With the signal of the state of

complete linearity not reaching the entire Universe instantaneously)

Maximum mass to exist:

[Mo + Mo + (Mo — mo)] = (Mo — mo) — (Mo — mo) =
Mo + Mo — (Mo — mo) = Mo + mo

EEI = - Epg (£ 0) + Ek (£ 0) = 0

With Mass of an initial expansion state = (Mo + mo), the energy [17] available to begin

an expansion of the Universe (AEEI):
AEEI = [Variation of Epg and Ek between EEI and EoC states] = (Mo+ mo)xc?  (2)

The value of this energy must be extremely high (as high as possible) to be able to

initiate the motion of the maximum possible amount of mass that can exist.

During the expansion, with the dissipation and after the beginning of the decrease
of the mass and its corresponding energy, through the exchange between the
existing internal energies, the Universe will reach the minimum possible amount of
mass and begin the contraction motion of the minimum mass (1D) whose presence

will be configured.

15



After the beginning of the expansion motion, the Universe will continue to evolve
until it reaches its maximum expanded state, which consists in the presence of two
particles [2 (Mo - mo)] of minimum (1D) mass at the extremities of the maximum

unoccupied (1D) Space.

Thus, from the state of maximum contraction to the state of maximum expansion,
the Universe, through dissipation, will have a decrease in mass corresponding to the

following energy (VEME).
Energy associated with the mass reduction in the expansion process:
(VEME) = [(Mo + mo) - 2(Mo - mo)] x ¢ 2 =

[(mo + mMo) - (Mo - Mo)] X C ?
2. State for the beginning of the contraction:

The universal structure in this state consists of a minimum 1D mass (particle), a
maximum 1D unoccupied space (without mass), and another minimum 1D mass
(particle), distributed over a maximum distance of one dimension (presence 1D

Space).
The Universe in momentary linear Space (Maximum expansion):

EoE = - Epg (=0) + Ek (=0) = 0.

(The presence of 1D masses does not curve 1D Space; such massive presences

only configure their existences from the return of motion).
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Rest mass energy for the initial contraction state (With the signal of the state of

complete linearity not reaching the entire Universe instantaneously)
Minimum mass to exist (1D):
[(Mo — mo) + (Mo — mo)] = 2 (Mo — mo)
ECI=-Epg (#0)+Ek (#0)=0

With Mass of an initial contraction state: 2 (Mo — mo), the energy available to begin a

contraction of the Universe (AECI):
AECI= [Variation of Epg and Ek between ECI and EoE states] =2 (Mo—mo) x ¢ ? (3)

The value of this energy is enough to initiate the motion of the minimum possible

amount of mass that can exist.

During the contraction, with the beginning of the formation or increase of mass and
its corresponding energy, through the exchange between the existing internal
energies, the Universe will reach the maximum possible amount of mass and begin

the expansion motion of the maximum mass (1D).

From the state of maximum expansion to the state of maximum contraction, the
Universe will have an increase in mass due to formation, corresponding to the

following energy (VEMC).
Energy associated with the formation or increase of mass in the contraction process:
(VEMC) =[(Mo + mo) - 2(Mo - mo)] X ¢ 2=
[(mo + mo) = (Mo - mo)] x ¢ ?
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Internal energetic exchanges during the process of universal evolution, according to

the presented maximum states of contraction and expansion:

Expansion: AEEI — VEME (decrease in mass) = AECI

[ (Mo+ mo) X ¢?]—[(mo + Mo) X ¢2— (Mo —mo) X ¢?] =2 (Mo —mo) X c?

(Mo+ mo) X ¢2— (mo + mo) X ¢ 2+ (Mo —mo) X c? =2 (Mo —mo) X c?2

[(Mo + mo) X ¢ 2+ (Mo — mo) X ¢?] — (Mo +mo) X ¢ 2+ (Mo — mo) X ¢ 2= 2(Mo — mo) X c?
(Mo + mo) X ¢2— (Mo + mo) X c?+ (Mo —mo) X ¢2+ (Mo—mo) X c?=2 (Mo—mo) X C?
(Mo — mo) X ¢2+ (Mo —mo) X c?=2 (Mo — mo) X C?2

2 (Mo—mo) X c?=2 (Mo—mo) X c? (4)
Contraction:
AECI + VEMC (increase in mass) = AEEI

[2 (Mo — mo) X ¢ 2] + [(Mo + mo) X ¢2— (Mo — mo) X ¢?] = (Mo+ mo) X C?2
(Mo + Mo) X ¢2— (Mo — mo) X ¢?= (Mo + mo) X c?

(Mo+ mo) X ¢?= (Mo+ mo) X 2 (5)
It's important to note the following:

The process of Universal evolution is permanent because there is always the
presence some mass, and unoccupied space (without mass) in the extreme states,
that is, all the amount of mass that decreased in the expansion process is always

restored during the contraction process.
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The presence of unoccupied space between the masses (1D) in extreme states of
evolution, with the sign of these resting states of complete linearity not
instantaneously reaching all the 1D masses throughout the Universe, preserves the
presence of a continuous process of transformation that makes the Universe

permanent.

If existence is considered as presence (with a certain defining characteristic) in
constant transformation related to motion or its variation, representing Time, the
Universe can be considered the greatest example of existence (with its defining
characteristic being the fact that it always contains all existence or presence).

V. The Complete Evolution with Fundamental energies

An evolution is presented with the fundamental energies (Potential and Kinetic),
derived in a simplified way (sketch) from the actions of all the other energies that
exist during a significant part of the evolution of the Universe.

The dark energy that exists is related to the increase in the Universe spin effect due
to the increase in the amount 3D mass, making the current expansion accelerated.

The Dark matter is represented by the presence of lower dimensional masses.

Figs. 1-2 illustrate that any contraction and expansion, although intense, cannot be

total; revealing that the Universe is always transforming (= existence).
The linearity is not visually perceptible, the following sketch is illustrating the energy
evolution of the Universe to make more understandable the meaning of Mo, mo, and

(Mo — mo).
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Figure 1. Universe (1D maximum contraction, 2D, 3D, inflation, 2D, 1D or maximum expansion)

Expansion: Space created by
the interaction, groupings,
motion, or dissipation of
masses (1D, 2D, or 3D).
Expanding 3D Space: (1D and
2D) masses to 3D masses,
except in  the  post-
accelerated expansion phase

Maximum Contraction:

Part A (1D) ¢ % Part B (1D)
The spaces (empties)
Epg =0 [maximum mass (1D)
distributed in maximum
presence of Space 1D].
Ek= 0; Spin = 0. Motion = 0.
Minimum unoccupied
Spaces (between masses).

Presence of Part A (mo), Part
B (mo), particle (Mo — mo)
and two spaces (1D)
empties; (Ek = 0); The fact
that the signal of complete
linearity (with Epg and Ek
variation) does not
instantaneously reach the
entire Universe (presence of
unoccupied spaces between
the presence of 1D masses)
means that Ek and Epg
become non-zero again with
the return of motion. The
total amount of mass (1D +
2D + 3D) is not conserved in
the process of evolution.

Angular momentum (L) =
radius (r) x mass (m) x
angular velocity (w).

1D spatial dimension to 2D
Space = the formation of
an edge = approximation
of the parts A and B [radius

The first 3D mass formation depends
on the non-flattening of the Space =
mass (energy) concentration = mass 3D
(Eo= mo x c?) = "excitation" of the field
from 2D to 3D by curvature 3D central
space.

Expansive process begins.
1D Space expanding to 2D:

[ <4— —>
Part A PartB;

The expansive beginning [13]
(with a curved path) is
guided by the fact that the
signal from the state of
complete linearity reached,
does not instantaneously
reach the extremities (due to
the unoccupied space
between the masses).

(r) decreases and (w)

increases] = Ek (spin)

increases and Epg
decrease.

2D Space

>

spin

From the 1D spatial

dimension (presence

maximum 1D mass) to the

2D spatial dimension =

Expansion (2D  space
formed).

Groupings in the edge

(Presence of the central
particle) begin to form
particles with 2D masses
(filling the interior of the
2D Space = the contraction
of the edge of the existing
2D Universe).
With the amount of 2D
masses increasing to the
maximum, the 2D mass
concentration  increases
(in 2D Space), the spin
increases = Epg decrease
and Ek increase.
S
The spin allows greater
interaction in the central
region, forming the first
particle (3D mass) =
beginning of the 3D Space
dimension.

With the first 3D Space curvature and
more groupings, the amount of 1D and
2D masses (particles) decrease, while
the amount of 3D masses (of 3D
internal space) increases
(generating or increasing 3D Space =
form or increase surface of the ellipsoid
that represents 3D Space Universe.

2D Space to 3D Space = mass (as a
whole)  approaches, radius (r)
decreases, and (w) increases = Ek (spin)
increases and Epg decrease.
S

2D Space
3D Space
(Surface of the ellipsoid)

Studies propose a flat or closed
Universe [9] [10]. Extreme linear
states of space are definers of
the continuity of evolution. Dark
(matter and energy) are related
to the agglomerations of 1D and

2D mass particles [that by
grouping together
(appropriately), "excite" the

field and form more massive
particles three-dimensional (3D
masses)]; [18], thus, they can
accelerate the expansion of our
Universe (3D Space dimension).
Dark energy = mass energy (1D
and 2D) to 3D, increasing the (w)
or spin effect (centrifugation).

The formation of 3D masses from 2D
masses by all 2D Space almost
instantaneously forms the surface of
the ellipsoid (3D Space) = Inflation.
After inflation the interaction between
the 1D and 2D masses happens more
slowly, making the expansion less
accelerated.

As long as 1D and 2D masses interact
and form 3D masses that generate 3D
Space, so that the radius (r) continues
to decrease, the velocity or speed (w)
continues to increase, decreasing Epg
and increasing Ek, the current
expansion of the universe will continue
to accelerate.

#—»f‘?

1D and 2D masses
coming to an end

After the maximum formation of
3D masses in ample 3D Space,
the expansion begins to slow
down. With the 3D mass tending
to dissipate (expansion), EK, and

“Field” Fundamental
point (3D)
Our 3D Space Universe

began as a 3D particle
(point), 1D and 2D masses
(Field). Beginning later
Planck era (3D Space).

Decelerated expansion: (EK) decreased
by increasing radius (r)).

B

Under these conditions, Epg increases,
the spin of the Universe and its
centrifugal effect decrease, causing the
expansion to decelerate.

the intensity of the spin
decreases.

Future of expansion: Spatial
Universe, flat (2D).

(Expanding Disk) (Spin)
The 3D spatial dimension

becomes 2D Space (Disk); spin
and EK decrease; Eg (potential)
increases.

with less and less mass. For
maximum expansion, the
smallest masses (1D particles)
arise: 2 (Mo — mo) separated by

presence of the maximum
space.

— Linear Space P
(Mo — mo) (Mo = mo)

The Universe does not continue
to expand (the presence of two
minimum particles with mass
(1D) preserves some presence);
the Universe can never be
completely homogeneous
(empty space between masses).
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Figure 2. Universe (1D maximum expansion, 2D, 3D, 2D, 1D maximum contraction)

As universal evolution progresses, the
variation of space causes the interaction
of the 1D, 2D, and 3D components to
vary, and thus both the formation time
and the dissipation time of the
structures may vary.

In the state of maximum expansion:

Ek = 0 with linear Space. The fact that
the signal of complete linearity does not
reach the entire Universe
instantaneously (presence of the
unoccupied space between the 1D
masses) means that Ek and Epg become
non-zero again, and as the masses
approach (the motion returns). The only
possible motion that corresponds to an
increase in EK (in this case) is a
contraction.

v

(v=c) ‘/(vzc)

When the 1D mass are generated, there is
a tendency for the speed (v) to decrease at
the edge. While the evolution continues,
(v) is restored. Thus, 1D masses are
generated and 2D masses are formed in 2D
Space.

(Spin) (2D Space)

Contraction: masses can be naturally
generated by the variation of Spaces.
Epg begins to decrease and Ek to
increase with presence of two minimum
1D masses (in 1D Space) beginning their
motion; 1D Spatial dimension [with
minimum (1D mass)] to 2D Spatial
dimension = contraction.

The beginning of the motion promoting
the existence of a curved way in 2D
spatial formation.

Y (v)
(Mo — my)

(v) .
(Mo = mo)

Just as the Relativity of time varies
according to the speed and gravity, the
spatial dimension is guided by energies
variations Epg and Ek.

Limited variation in time relativity <>
mass (or energy concentration) limited
in 1D, 2D or 3D Space <> limited
contraction and expansion.

When v tends to c, the only way to
complete the process, by decreasing EK,
is to increase Epg with the generation of
presence of 1D mass [mass and energy
(Einstein's equation)], which happens
more easily in 2D Space due to the lack
of Space(3D).

Total amount of mass (1D and 2D) increase.
Since the possible amount of mass to be
generated has not yet been reached, the
continuation of the contraction will
produce 3D masses that will maximally
occupy a 3D Space.

[2D Space that expands generating 3D
Space (with a constant amount of total
mass) = expansion, but 2D Space that
contracts, increasing the amount of total
mass, generating 3D mass and 3D Space
(occupied) = contraction (relationship
between mass and energy proposed by
Einstein's equation). When 3D Space, with
a constant amount of mass, form lower
dimensional Space = contraction].

When the formation of 3D masses ends,
the 3D state is one of intense contraction
or concentration; due to a centrifugal
effect of spin; the contraction process
makes the Universe reach the shape of a 2D
flat disk + two particles (1D masses).

Ek has not maximum decreased and Epg has
not maximum increased; thus, there is still
the Ek or the spin to continue the
contraction until it reaches 1D Space.

The spin (centrifugation) allows the
existence of space for motion only between
the edge of the disk and the particles
(shape of the surface of a double cone). This
shape (by equilibrium) does not allow the
two particles to approach in the direction of
the disk. In its maximum state of
contraction, the disk (without internal
spaces) loses its internal gravitational
effect, the contraction continues (spin) to
1D Spatial dimension.

3D and 2D to 1D Space:
Flattened Universe with a constant 3D
amount of mass, with increasing Epg and
(r), and decreasing Ek, (w), and spin:

e —
reaching the state formed by disk + two (1D
masses) particles:

. =Flat disk

This incomplete maximum contraction will
consist of a fully compressed disc, between
two particles (symmetry); The spaces
represent the presence of potential energy
[maximum mass of the disk between the
two (1D mass particles].

> Future Part A

(Spin)

/ Future Part B

The disk decreases from the edges with the
spin, and through the unoccupied space
(shape space: double conical surface). The
homogeneous distribution of mass from the
disk to the future parts (A and B) is defined
by spin and entropy.

The spaces (empties)

Part A Part B

Consecutive new expansion:

Through linearization, the Universe returns
to a spatial dimension (1D); the state of
maximum contraction reappears. The parts
present are separated by necessary central
(unoccupied) spaces and a minimum
particle (1D mass). Parts A, B, and the
particle (1D mass) completely reach the 1D
space dimension, and expansion resumes.
Entropy tends to become smaller and
smaller as the Universe approaches a state
of 1D Space.
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VI. Conclusion

This article describes how motion can arise from resting universal states.

Complement to the standard cosmological model (considered the most suitable by
the data collection) is described (with the preservation of causality, or the relationship

between action and reaction).

Our Universe (3D Space) in motion will be considered formed from a 1D spatial state
[6]; a broader analysis of this previous state is proper to complete an understanding

of the process.

The centrifugal effect and the presence of lower dimensions will be considered the

representatives of dark energy and dark matter.

The consideration of an analysis of the Universe (3D Space, observable and
mathematically described) that begins its expansion at a given instant and will end
it, must be done in conjunction with an analysis of a generating Universe (1D Space)

to this model of complete evolution.

With the generation of a centrifugal effect associated with gravity, a flattened state
tends to be formed with curved edges. A linear state is considered at maximum

expansion.

Just as components (ingredients) are always necessary for any formation, i.e.,
something cannot be generated from nothing, the end always generates some

presence.

The need for quantum gravity to characterize an origin of universal motion becomes
unnecessary, since all energies result only from the fundamental ones: Epg and EK.
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There is no scope for vibrations or oscillations in truly extreme and resting states.

Well-established concepts prevent the description that any expansion can have
been preceded indefinitely from an infinite past.

It was pointed out that there can be maximum contraction to a single spatial
dimension, but not so intense to be complete; similarly, maximum expansion
(1D space unoccupied between the presence of minimum1D masses) can only occur

without the complete expansion.

Experiments with neutrinos (2020) show the possible asymmetry in the formation
of matter and antimatter [19] [20].

Symmetry may occur only in the contraction + expansion set.

Entropy tends to become smaller and smaller as the Universe approaches a state of
1D Space.

The concept of rest mass energy (Eo = 0) in 1D (Space) was used, which allows
certain relativistic and quantum calculations to be excluded (4D=3D (Space) + 1D
(Time)).

Relativity, Einstein's field equations and the formal use of the Friedmann equation
are considered the best tools for the analysis of the 3D Space Universe. However,
for the study of the maximum contraction and maximum expansion phases of the
Universe (of 1D Space), with the presence of 1D masses in a momentary resting
state (Ek =0), when the analysis is restricted with the following points [8], with the
addition of the resting state:

e BTG/cH)Tpuv=0
R
e Ruv- E guv=0
e Agu=0
was used Einstein's rest mass equation, as auxiliary to complete the standard
cosmological model.
23



Contractions and expansions are limited, but permanent in continuous cycles.

The model presented was able to clarify why the Universe begins its spin with the
beginning of the expansion [13].

This alternative study can be seen for its coherence in presenting the causes and
effects present throughout the evolution of the Universe.

The use of the theory of relativity was limited to foundations for the analysis of
universal states not yet explored. Thus, the possible analysis of the Universe in its
state before the beginning of the motion of its expansion is indirect, considering the
relation and validity of concepts already well accepted, because the current
existence, which allows the full use of relativistic mathematics, is characterized in

phases of motion.

With the information about a state of complete linearity having been reached (in the
extreme universal states of contraction or expansion) not having propagated
throughout the Universe instantaneously (unoccupied space between massive
presences and there are no quantum components), there is the promotion of the
curvature of space-time by means of a transformation, which is only possible through

the configuration of a motion, that is, an acceleration.

The complete description of the evolution of the Universe can provide a better
understanding of the meaning of existence by defining permanent transformations

through interactions related to motion and its variations in Space.

Relating the current existence of the Universe to the concept of motion could define
the most extreme states of evolution as being states of resting, restricting the

relativistic use to the only possible possibility for these states.

The conceptual analysis of the extreme states of the evolution of the Universe, which
limit the number of possible solutions, becomes an additional tool in the construction
of a theoretical model complementary to the Standard Model, which can be inserted
in the range of options already published.
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Some manipulations of relativistic mathematics can lead to several less consistent

results by proposing many additional variables.

This approach respects the Ockham's razor perspective and the principle of
parsimony. The best explanation should assume the fewest number of premises
[21].

There are no conflicts of interest and no competing interests to declare.

References

[1] Y. Aditya, D. R. K. Reddy. Locally rotationally symmetric Bianchi type-I string
cosmological models in f(R) theory of gravity. International Journal of Geometric
Methods in Modern Physics. Vol. 15, No. 09, 1850156 (2018).
https://doi.org/10.1142/S0219887818501566

[2] Dutta, J., Haldar, S. & Chakraborty, S. Formation of emergent universe in brane
scenario as a consequence of particle creation. Astrophys Space Sci 361,21 (2016).
https://doi.org/10.1007/s10509-015-2607-x

[3] Aguirre, Anthony and Kehayias, John. Quantum instability of the emergent
universe, PhysRevD.88.103504 (2013).
https://link.aps.org/doi/10.1103/PhysRevD.88.103504

[4] Balcerzak, A., Marosek, K. Emergence of multiverse in third quantized varying
constants cosmologies. Eur. Phys. J. C 79, 563 (2019).
https://doi.org/10.1140/epjc/s10052-019-7069-9

[5] Zeilik, Michael; Gregory, Stephen A. Introductory Astronomy &
Astrophysics (4th ed.) Saunders College Publishing. ISBN 978-0-03-006228-5. The
totality of all space and time; all that is, has been, and will be (1998).

25


https://www.worldscientific.com/doi/abs/10.1142/S0219887818501566
https://www.worldscientific.com/doi/abs/10.1142/S0219887818501566
https://www.worldscientific.com/worldscinet/ijgmmp
https://www.worldscientific.com/worldscinet/ijgmmp
https://www.worldscientific.com/toc/ijgmmp/15/09
https://doi.org/10.1142/S0219887818501566
https://doi.org/10.1140/epjc/s10052-019-7069-9
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-0-03-006228-5

[6] Mureika J., Stojkovic D.: Detecting Vanishing Dimensions via Primordial
Gravitational Wave Astronomy. Physical Review Letters, Vol.: 106, 101101, March
(2011).

[7] D. Stojkovic: Vanishing dimensions: a review. Modern Physics Letters A Vol. 28,
No. 37, 1330034 (2013).

[8] A.D. Boozer. General relativity in (1+1) dimensions. Eur. J. Phys, 29:319-333
(2008).

[9] Hawking, S.W., Hertog, T. A smooth exit from eternal inflation? J. High Energ.
Phys. 2018, 147 (2018). https://doi.org/10.1007/JHEP04(2018)147

[10] Valentino, E.D., Melchiorri A., Silk J.: Planck evidence for a closed Universe and

a possible crisis for cosmology. Nature Astronomy 4, 196 — 203 (2020).

[11] Big Bang theory. Nat. Phys. 15, 1103 (2019).
https://doi.org/10.1038/s41567-019-0720-4

[12] Bozhkov, Y., Rodrigues, W.A. Mass and energy in General Relativity. Gen. Rel.
Gravit 27, 813-819 (1995).

[13] Peng Wang, Noam I. Libesking, EImo Tempel, Xi Kang, Quan Guo: Possible
observational evidence for cosmic filament spin. Nature Astronomy Doi:
10.1038/s41550-021-01380-6 (2021).

[14] T. Padmanabhan. Entropy density of Space-Time and gravity: a conceptual
synthesis. International Journal of Modern Physics D Vol. 18, No. 14, pp. 2189-2193
(2009).

[15] Tomaz Prosen. Chaos and complexity of quantum motion. Journal of Physics
A: Mathematical and Theoretical, 7881 Volume 40, Number 28, (2007).

26


https://www.worldscientific.com/toc/mpla/28/37
https://www.worldscientific.com/toc/mpla/28/37
https://doi.org/10.1007/JHEP04(2018)147
https://doi.org/10.1038/s41567-019-0720-4
https://www.worldscientific.com/doi/abs/10.1142/S0218271809016053
https://www.worldscientific.com/worldscinet/ijmpd
https://www.worldscientific.com/toc/ijmpd/18/14
https://www.worldscientific.com/toc/ijmpd/18/14
https://iopscience.iop.org/journal/1751-8121
https://iopscience.iop.org/journal/1751-8121
https://iopscience.iop.org/volume/1751-8121/40
https://iopscience.iop.org/issue/1751-8121/40/28

[16] F. I. Cooperstock, M. Israelit. The Energy of the Universe. Foundations of
Physics vol. 25, pages 631-635 (1995).

[17] Melia, F. The origin of rest-mass energy. Eur. Phys. J. C 81,707 (2021).

[18] Trevisani, S.R.G., Lima, J.A.S. Gravitational matter creation, multi-fluid
cosmology and kinetic theory. Eur. Phys. J. C 83, 244 (2023).
https://doi.org/10.1140/epjc/s10052-023-11301-8

[19] Lorenz Willmann, Klaus Jungmann. Matter-antimatter asymmetry - aspects at
low energy. Volume528, Issue1-2, pages 108-114, Special Issue: Particle Physics
after the Higgs (2016).

[20] The TK Collaboration, Constraint on the matter-antimatter symmetry-violating
phase in neutrino oscillations. Nature. 580, 339-344 (2020).

[21] Ariew R.: Ockham's razor: a historical and philosophical analysis of Ockham's

principle of parsimony. Champaign-Urbana, University of lllinois (1976).

27


https://doi.org/10.1140/epjc/s10052-023-11301-8
https://onlinelibrary.wiley.com/authored-by/Willmann/Lorenz
https://onlinelibrary.wiley.com/authored-by/Jungmann/Klaus
https://onlinelibrary.wiley.com/toc/15213889/2016/528/1-2
https://onlinelibrary.wiley.com/toc/15213889/2016/528/1-2
https://onlinelibrary.wiley.com/toc/15213889/2016/528/1-2

