Geometric explanation of accelerating universe based on existence and essence of space-time concept

the general science
Journal

Geometric explanation of accelerating universe based on
existence and essence of space-time concept

By: Jalil Omidian

Email: jalilomidian@yahoo.com



mailto:jalilomidian@yahoo.com

Geometric explanation of accelerating universe based on existence and essence of space-time concept

Abstract

It is an important question in cosmology to find how the universe is expanding
acceleratory. The key to answer this question is to provide a new exact and philosophical
definition for the concept of space-time. And based in this definition, using geometrical logic
and primary mathematical tools, the movement concept in general, and the accelerating
universe specifically, are described. In view of traditional philosophy, every unique concept
has two aspects of existence and essence; space-time is defined as a unique concept, in which
space is considered as essence and time is considered as existence. The value of this concept
can be positive (ordinary space-time) or negative (mass and energy). This value can be
expressed either via the unit of time which is second (T) or via the unit of space which is
meter (X). They can change into each other via the constant of c, it means that for every
second of time as the existence, we will have ¢ meter of space as the essence.

From a geometrical point of view, the quantity of every point of space-time is
determined based on its distance from the initial point of space-time. When initial point is an
absolute point (starting point of space time or big bang), the quantity which is obtained is
universal and if we consider it as an adjacent point, the quantity which is obtained is regional.
Therefore, different points which have different distances from the initial point will have
different values.

The difference between the space-time of two points leads to the movement of a point
relative to another point, this movement can be either regional or universal. In regional space-
time the distance between two points is much less than their distances from the absolute
initial point, therefore they are considered as adjacent points. Since these two points are close
to each other, they have similar dimensions of space-time and therefore their space time
difference is almost zero and they do not move relative to each other. In such a condition,
each of the points can be considered as the initial point to measure the quantity of the other
point, accordingly if one or both of them have a negative space-time value (which has/have
mass and or energy), it will cause a difference in their space-time and it will emerge as a
constant or accelerating (gravitational) movement.

In view of universal space-time, the distance between two points is so large that it is
comparable with their distance from the absolute initial point. Hence, these two non-adjacent
points will have a space-time difference. It will result in a receding movement (they get far
from each other). When they are more far from each other, they will have larger difference in
space-time and consequently they will get far from each other with higher speeds.

Keywords: accelerating universe, space-time concept, universal space-time, receding
movement, positive and negative space-time



Geometric explanation of accelerating universe based on existence and essence of space-time concept

Introduction

In the history of science there are many examples in which some phenomena are not
consistent with the basic cosmological knowledge of human beings. Thus scientists proposed
some theories to clarify such phenomena and based on those theories they proposed the
presence of some unknown factors, and later on they tried to explore those unknown factors.
However, when such basic cognitive determinants became identified or fulfilled, those early
phenomena are easily and explicitly explained, without any theorization on unknown factors.

Accelerating universe is one of these phenomena. Since a long time ago, the
astronomical observations have shown that the light of distant galaxies is shifting toward red
light (3). The farther those galaxies from our plant, the more are the shift toward red light (4,
5). This phenomenon has led to the idea that the universe is acceleratory expanding (1, 2).

However, based on our current knowledge about the universe, it does not seem simple
to explain such a phenomenon. Hence, some theoretical models have been proposed to
explain this phenomenon. Dark Energy is one of the most important and accepted proposed
models (21). This energy is not directly visible, and it includes 68.3% of the total mass
energy of the universe. It is considered as a cosmological constant and through a negative
force [pressure] leads to acceleratory expanding of the universe (4, 5, 6). Some other models
have been proposed to complete the dark energy model or to introduce a completely
independent theory; phantom energy is one of them which suggest that the speed of universe
expansion might not have any limit.

In this article neither I want to challenge the proposed theories and nor to provide some
ideas and comments on the presence of dark energy.

In view of the author, the phenomenon of accelerating universe is about those
phenomena which require a precise and complete definition of basic cosmological concepts.
These foundations include the basic concepts of physics i.e. space-time, mass, and energy.
When such concepts are correctly and rationally defined, then the presence of accelerating
universe seems to be completely rational palpable. In fact, it might be said that after the
concept of space-time, the concept of acceleratory receding movement of universe elements
is the most fundamental and comprehendible concept of physics. Therefore, it is necessary to
explain and define clearly and logically the more fundamental concepts of space-time, mass,
energy, and using geometrical logic and primary mathematical tools, the movement concept
in general, and the accelerating universe specifically, are described.

There are two main views among philosophers, which are contrary to each other, about
what space-time exactly is and what is its essence.

The first view (Leibniz and others) says that it is not a dependent and real entity, but
rather it is an abstract concept which is used to express the relations between material objects
(7, 8). In other words, this concept is like a tool or container which is used to understand and
measure physical phenomena; hence without the presence of material objects, space-time
would be meaningless. When we talk about the wavelength of light or its frequency, in fact
space (length) and time (frequency) are used as concepts for describing a physical feature.
Otherwise, without a type of material (light) space-time is meaningless. In author’s opinion,
in fact, the common concept of space-time in physics is consistent with this view. In this
article, wherever I show space-time using small letters (x & t), they indicate the concept of
space-time as expressed by this view.
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The Second view (Newton and others), which is the basis of this article, on the contrary
believes that space-time is not only a real entity but also it is the most basic and fundamental
one (7, 8). Hence, space-time is not considered as a container and measuring tool but rather
as the content and it has a real existence. In this article, whenever capital letters are used for
space-time (X and T) it indicates that we are talking about this viewpoint. Therefore, if we
consider space time as a container based on the first view, or as content based on the second
view, then their relative value will be similar to the relation between content and container in
which a relative decrease in one of them is equal to a relative increase in another one.
Therefore, the relative values of these two are reverse. Hence, based on the second view
when the relative value of space-time decreases, it is equal to an increase in the space-time as
defined by the first view (and vice versa). This is an important factor which should be
considered all across the article.

Space-time definition

It has been generally accepted by most scientists that space-time is a unique concept
and reality (7, 8, 9). In my philosophical point of view which is obtained from the traditional
philosophy, the concept of any real object has two aspects: the aspect of essence (nature)
which suggests the whatness and identity of an object, and the aspect of existence (reality)
which denotes its subsistencel. Therefore for every unique object to exist, it is necessary to
have both aspects (22, 23). The main hypothesis of this article is that what we know as the
space and time dimensions, are in fact the physical counterparts of these two philosophical
aspects. Space is considered as the essence of space-time and time is considered as its
existence. In physics and geometrical discussions the equivalent terms for these two aspects
are space and time dimensions.

Space as the essence (nature)

Geometrical space, which has three dimensions (or even more), is the representative of
the quality or the essence of space-time. However, in this article (to ease the descriptions) we
consider it to be one dimensional, i.e. as a line. To describe this line more exactly, it is better
to provide a geometrical definition for the line. Based on this description, line (or space) is
the distance between two points. It means that whenever it would be possible to discriminate
two points, it become possible to show the geometrical distance between them; this distance
between two points is described as space. To complete this definition, we need to define point
as well. From a geometrical point of view, point is a space without any dimension or is a
space whose space dimension has a quantity of zero (10, 11). However, this article provides a
more comprehensive definition for a point. Point, by its essence, is a dimensionless space, 1.e.

! The traditional philosophy, which says “everything” has two aspects of essence and existence, is not much
used in the modern philosophy. However, in a logical discussion, which is beyond the scope of this article, it
can be shown that these two aspects are useful for describing the most basic concepts. Space-time is also one
of the basic concepts (in this article it is considered to be the most basic concept). Based on this definition, and
bearing in mind the fact that this view is not favored by most modern philosophers, | decided to use this view
for describing the concept of space-time.
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it denotes a place, or an object in which there is no space or in which the presence of space
becomes rejected. In other words, if space is a “demonstrable” concept, point is a “negative”
concept. From a mathematical point of view, a demonstrable concept is a positive quantity
and the negative concept is a negative quantity. Accordingly, geometrical space has a positive
quantity and geometrical point, which is also called space point, has a negative quantity.
Following this definition, several points are not equivalent any more. As space can take
different quantities, from zero to infinite, the points also can have different quantities, from
zero to infinite. This quantity is measured using meter.

Space - Space +
_co < @ |
~ Y Jo
Point

Hence, we can consider a “hypothetical point” as the common definition of point as a
quantity of zero, which shows a particular range of a positive (or negative) space, without
having a quantity by itself. Nevertheless, “real point” has a negative quantity.

In view of such a definition, if we consider A as a hypothetical point which
demonstrates a particular range of space, and consider B as a real point with a negative
quantity, then we have:

0] B A
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-

Y

v

Hypothetical point of A
Real point of B P P

If we want to use the definition to measure the (positive) space dimensions between
two points of A and B, we have to consider one of them as the initial point and another one as
the destination. The distance between these two points is considered as the space quantity of
the destination point. If we consider the initial point as a real point which has a quantity, its
quantity is also added to the previous one and it results in “real quantity” which is shown as
X; for example, if we consider B as the initial point, X is equal to:

X, = AB + (—BO)

Where X, is the real quaintly of point A, which shows the position of point A relative to
point B.

However, if we consider A as the initial point, then X is equal to:

Xg =BA+0=BA=AB
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Where Xp is the real quaintly of point B, which shows the position of point B relative to
point A.

As a result, we observe that X,#Xp. From a geometrical point of view, space
dimension, indeed, shows the relative position of a point in relation to another point. Hence,
based on what has been stated above, the most important result achieved from the definition
of a “real point” is that two points with a space distance, when one or both of them are real
points do not have an equal position (distance) relative to each other. Inequality between the
quantities of two adjacent space points is an important factor which leads to regional motion,
which is later discussed. The author believes that the description proposed for real point and
negative space completes the description of space.

Time as the existence (reality):

Everything that exists inevitably has a dimension of time. It is not possible to have an
entity without time. On the other hand, it is not possible for an entity to have time but do not
exist or it is not possible for something (an entity) to exist (past, present, future) but does not
have time. Therefore, it can be concluded that “being existent” requires having time (12).
Therefore, the geometrical space described above, if is determined to exist in reality, requires
a dimension of time.

Contrary to the space which has several dimensions, time seems that to have only one
dimension. It means that like the space introduced in this article, it is a line; however, like
space dimension, it has a quantity. In addition, the quantity of time is measured the same, i.e.
a time distance [interval] is defined between two time points, and it is measured per the unit
of second. Moreover, exactly like a “space point,” a “time point” demonstrates the negative
concept of time, which is “timelessness”. As a result, a time point denotes a negative quantity
of time.

Time - Time +
- co < . > + oo
~ ~ —0
Point

Likewise, a time point with the quantity of zero can be hypothetically used to determine
a time range. However a real time point has a negative quantity. Similarly, when from two
time points, one, or both of them are real, do not have an equal time position relative to each
other. Accordingly, the time distance between two time points of A and B, when the initial
point is a real point, represents a real quantity. If A is hypothetical and B is real, then:

TA=AB + (-BO)
TA 1is the real quantity of point A when B is the initial point
TB=BA + 0= AB

6
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TB is the real quantity of point B when A is the initial point

It is observed that TA#TB. This inequality leads to regional movement which will be
later discussed.

Quantitative relation between space and time: after defining time as the existence and
space as the essence of a concept called space-time, we can define a quantitative relation
between these two dimensions (aspects). Every second of time as the existence is equal to ¢
meter of space as the essence. This is an inherent relation which does not change unless the
units of space (meter) and time (second) change.

essence quantity X (meter)

existence quantity T (secend)

Although time and space were separately defined and described, it is again noted that
these two cannot have independent concept at all, rather there is only one unique concept.
This concept is generated via the confluence of two axes of time and space which both of
them have negative and positive quantities. Consequently, four types of space-time can be
categorized which are shown below as four quadrant.

Time (T)
A
+
SpT(0,T) =T
Prie-m +ST (X, T)=X? or T?
ST(-X,T)= T?
(X7 X%=(TC)?
- 2 |1 +
< » Space (X)
4|3
+ST(-X,-T)=0 -ST(X,—T) = X?
SpTp (0,0)=0 STp (X, 0) =X
v

1. In the first quadrant both time and space are positive and thus it is called positive
two-dimensional space-time (2DST). Since it is a unique concept, it should be presented via a
unique unit i.e. it should be only stated via the unit of time (T) or the unit of space (X).
However since it is a two-dimensional identity hence both dimensions are stated either via the
unit of space i.e. X.X=X2, or via the unit of time i.e. T.T=T2. We must bear in mind that
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X2=(Tc)2. In this article I prefer to use T2 for stating the quantity of two-dimensional space-
time (2DST), unless we are talking about the concept of movement.

2. The second quadrant includes the negative dimension of space and the positive
dimension of time. Hence, this two-dimensional space-time (2DST) is negative and is shown
as —ST. In other word, this quadrant shows the positive one-dimensional space-time (1DST)
(time) or it can be named one-dimensional point (space point). As a result, it is shown as SpT.
Thus, what is known as a real space point, indeed, only has a positive time dimension. This
quadrant, accordingly, just has a time dimension and does not have a space dimension. Since
this quadrant is a time quadrant, I prefer to use -T2 in its two-dimensional from or T in its
one-dimensional form to express its quantity.

3. In the third quadrant, time dimension is negative and space dimension is positive,
and consequently 2DST is negative and it is also shown as —ST. meanwhile, in this quadrant
is a positive one-dimensional space-time (1DST) (space). It can be named as one dimensional
point (time point) and it is, hence, shown as STp. Thus, what is known as a real time point,
indeed, only has space dimension and it does not have time dimension since this is a space
quadrant I prefer to use -X2 in its two-dimensional form or X in its one-dimensional form to
express its quantity.

Consequently, the second or third quadrant can be defined as a one-dimensional
identity which does not have one of the dimensions. However, as shown in a two-dimensional
figure, it is a negative two-dimensional identity. It means that we can interpret it both as
negative 2DST and/or space (or) time point or positive 1DST. It is worth mentioning that
what was introduced as negative space-time is only applicable in two-dimensional space-time
i.e. when one dimension is negative and another one is positive:

(-T.T=-T2 or  -X.X=-X2)

4. In the fourth quadrant both time and space dimensions are negative i.e. neither space
dimension, nor time dimension are present. This quadrant is an “absolute point.” In other
words, both time dimension and space dimension are points, hence I named it a positive two-
dimensional point and are shown as SpTp. Hence, in this quadrant X2=0 and T2=0. This
point can be assumed as the starting point of space-time. In fact the absolute initial point is a
real point and therefore it is used to determine the real space-time quantity of every point in
quadrant 1. Every point in this quadrant, in view of its distance from the absolute initial point,
has a real space-time quantity which is different from the other points. If we consider A and
B as two points in this quadrant, then:

Absolute point

o) + B + A
¢ L4 L » 2DST
XZ =A0 = AB + BO which shows the real quantity of point A
X2 =B0 which shows the real quantity of point B

The above quantities can be also shown using T?2.

8
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It can be observed that X5 # X3. This inequality between the space-time quantities of
two points results in the concept of universal movement, which will be discussed.

Quantitative dimensions of space-time and the concept of movement:

As it was stated, from a geometrical point of view, the position of a point in space-time
is equal to its distance from initial (zero) point. This distance, indeed, demonstrates the
quantitative space-time dimensions of that point, which can be shown via unit of space as
meter or unit of time as second. Accordingly, such a space-time can be considered as T  or -
T2 (quadrant 2) or X or -X2 (quadrant 3) and T2 or X2 (quadrant 1). However, such a
quantity is meaningful only when it is compared with the quantity of another point. The other
point is the quantity of the reference or observer’s point. As the observer always compares
the space-time dimensions of different points in relation to its own space-time dimensions,
that observer uses such a comparison to measure the space-time position of different points.
Without an observer [reference] quantity, all of the other point quantities are meaningless.

It is worth mentioning that because of some other reasons which are beyond our
discussion, an intelligent observer always perceives space-time as two distinct dimensions
and measures their quantity and does not have any direct perception about negative space-
time. Hence the observer perceives only time dimension from the second quadrant, only
space from the third quadrant, and both dimensions separately from the first quadrant. In
either way, the observer only perceives and evaluates the positive dimension of space-time.
Accordingly, if we consider two points of A and B, where A is observer and B is the
observed point. The quantity of A in a two-dimensional space-time (2DST) is equal to TA2
and in a one-dimensional space-time (1DST) is equal to TA; likewise, the quantity of B in a
two-dimensional space-time (2DST) is equal to T2B and in a one-dimensional space-time
(1DST) is equal to TB. Thus, what the observer can interpret in terms of B quantity of space

and time separately, in a one-dimensional space-time (1DST) is equal to T—B and in a two-
A

2
dimensional space-time (2DST) is % Therefore, the observer concludes when the
A

proportions are larger than one then B has a large value and if the proportions are less than
one then it has a small value. In other words, the observer always perceives the observed
value as a relative value.

But what is clearly tangible for the observer is the difference between positive two-
dimensional space-time (quadrant 1) of the two points of A and B which is shown as ATZ;.
Since in this quadrant there are both positive dimensions of space and time hence the
observer perceives both dimensions and therefore it is likely for the observer to perceive the
quantitative relation between space and time (X/T=c) relatively but tangibly, thus:

ATZy = T ~ T

Again, the observer perceives the value of AT?;via making a comparison with its own
. . . C AT? . .
space-time, i.e. as a relative value which is equal to T;‘B . Hence, when such a difference is
A

measured in relation to observer quantity, the difference in space-time is relative.




Geometric explanation of accelerating universe based on existence and essence of space-time concept

AT} T4a-T3 T3 .
T“;B = % =1- T—l; (Equation 1)
A A A

The above equation shows the relative time difference in two-dimensional space-time
(2DST) between the two points of A and B which denotes a difference in 2DST in unit of
time per every unit of 2DST of point A with the unit of time.

For every unit of space-time we can use the equation X2 = (Tc)? to show the
difference in space-time through the unit of space:

ATZgxc? _ AX3p
2 - 2
Tj Tj

2
=c?(1- %) (Equation 2)
A

The above equation shows the relative space difference in two-dimensional space-time
(2DST) between the two points of A and B which denotes a difference in 2DST in unit of
space per every unit of 2DST of point A with the unit of time.

Since the observer comprehends space and time separately, it is necessary to express
the above equation in a one-dimensional form; therefore to calculate the difference in relative
one-dimensional space-time it is necessary to calculate the square root of the above equation

AX24p |
12, )

=c [1—-=F (Equation 3)

The above equation shows the relative space difference in one-dimensional space-time
(1DST) between the two points of A and B which denotes a difference in 1DST in unit of
space per every unit of 1DST of point A with the unit of time.

From a philosophical point of view, equation 3 represents the difference in the essence
quantity of two points of A and B relative to the existence quantity of point A, however from
a physical point of view this is the concept which we consider it as the motion of point B
relative to point A. it means that, point A which is the observer point is stable and point B is
moving relative to point A. If we want to describe the concept of motion with a more non-
mathematical language, we may say that point A as an observer for every second of time has
c meter of space, while point B, which has different quantity from A, for the same amount of
time percieved by the observer has less or more than ¢ meter of space. Such a difference
results in a change in the space distance of B relative to A. If such a relative difference is
positive, it means that B is getting away from A, and if it is negative it means that it is getting
closer to A. Figure (1) shows the mechanism of moving B relative to A which assumes that
the value of B is less than the value of A.

10
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Xz . X4 _
TA TA
B > A >
@ @ » 2DST
1DST <= .
AXup T? Obsier
TA =c |1l-— T_j

Figure (1): point A has c meter of space per every second, point B has less than ¢ meter
of space per the same amount of observer’s time; consequently point B gets far from point A.

It 1s possible that instead of A, B would be the observer point, hence the result of the
above-mentioned equations will be, respectively:
ATfp T}

==-1 (Equation 4)

Tg? T}

Which shows the relative time difference in 2DST.

2
—4E = c2(4-1) (Equation 5)
Tp T

=c |5 — (Equation 6)

Which shows the relative space difference in 1DST, that shows the movement of point
A relative point B.

In fact, the concept of motion is basically equal to the unity of space and time which is
based on the rationale of existence and essence. According to this rationale, since every
second of time as the existence is equal to ¢ meter of space as the essence, therefore every
point in positive two-dimensional space-time has an inherent motion. When two points have
equal quantity of space-time, this motion would not be felt and comprehended. However
when one of the two points has a quantitative difference relative to the other point, then such
a difference will be represented as the movement. For example, when a river is flowing, and
all its points are similarly moving, they are indeed stable relative to each other. However, if
the flow in one part would become less than the flow in another part, then its (backward)
movement would become apparent relative to the other points.

This is an interpretation of the movement which the author tries to present and to show
that movement is a secondary concept of space-time which is formed due to quantitative
dimensional differences of two points relative to each other. It is completely contrary to the
common (special relativity) theories in which the differences of space-time are attributed to
the movements.

11
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What has been told was a general definition of movement. However the essence of the
movement can be different in view of different dimensions of space-time. The quantity of
space-time may be universal or regional.

Quantitative dimensions of universal space-time and concept of universal

movement

When the quantitative dimensions of two points of A and B are determined by their
distance from an initial absolute point (starting point of space-time) (i.e. fourth quadrant),
their quantitative dimensions will be universal.

Whether two points of A and B are hypothetical or real, in such a condition their space-
time dimensions are positive two-dimensional (first quadrant).

Absolute point
0 + B + A

o L L » 2DST

T2 = AO = AB + BO TZ = BO

Therefore the space-time quantity of point B is less than that of point A.

However observer quantity of the point is where the observer is located. We assume
that such a point is A, then

T2 BO
T2 A0
From the perspective of observer A, the above equation with a one dimension is equal
to:
Tg _ |BO
Ty, A0

Which denotes a reduction in the quantity of space-time of point B relative to point A.
Based on the facts mentioned above, the difference in 2DST is equal to:
ATZy = T} — T3

In universal space time, generally, the distance between two points is representative of
the space-time difference of these two points, hence:

12
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AT?; = AB
Based on the above mentioned point and Eq. (1):

ATAZB_1 Tg_l BO_1 A0 —AB AB
T2 T A0 A0 T A0
It shows the relative time difference in two-dimensional space time of two points of A
and B.

Based on Eq. (2):

AXZ, (. T} AB
= 1—-=|=c%*(—
Z - )~ G0

Which shows the relative space difference in two-dimensional space-time (2DST)

between A and B.
AXss  |AB
T, |40

Which shows the relative space difference in 1DST between two points of A and B,
which is in fact the receding movement of B from A.

Finally, based on Eq. (3):

XB < XA
— — =
TA ¢ TA
B ” A >
L L »  2DST
1DST = .>
AXyp AB Observer
=C |—
T, AO

Figure (2): point A has c meter of space per every second, point B has less than c meter
of space per the same amount of observer’s time,; consequently point B gets far from point A.

The more A is away from B, the more is the speed; however the upper limit of the
speed is equal to c, because when A and B are at the maximum distance from each other then

we have AB = AO.

However, if the observer quantity, i.e. the point where the observer is located would be
considered as B, then:

Based on equation 4:

13
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AT? T} 1_AO 1_AB
T2 T2 =~ BO BO
Based on equation 5:
AXjs = CZ(Q
T? BO
Based on equation 6:
AXap =c (E)
Ty BO

Again, the movement would be receding, however this time A is getting away from B,
because B is the observer point, hence it is stable and A will move away. Once again, when
the distance between A and B is more, the speed is more. However, this time the upper limit
of speed is not equal to ¢ because it is possible for AB to be greater than BO and consequently
the speed of A getting away from B would become more than c.

X X
ZB =C 4 >C
TB TB
B A >
L L » 2DST
<. » 1DST
Observer AXyp . ﬁ
Ty BO

Figure (3): point B has c meter of space per every second, point A has more than c
meter of space per the same amount of observer’s time, since point A has larger space-time
quaintly; consequently point A gets far from point B.

Quantitative dimension of regional space-time and the concept of regional

movement

According to what has been mentioned above, the universal dimensions of two adjacent
points which are located in very large distances from the initial absolute point are
approximately equal. When the distance between two points of A and B relative to each other
is very small compared with their distance from the initial point, their universal space-time

14
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quantity is almost the same and close to each other, therefore it can be said that it is almost
equal and consequently their space-time difference is almost zero (AO~BO). Hence the two
points do not have a universal movement relative to each other.

To make it more clearer, when the distance between A to B (AB), relative to the
distance between A to initial point (AO), is too low then % is very small and is almost zero,

. AX : : :
accordlnglyT—AB ~ 0. Hence, the two adjacent points do not have a universal movement
A

relative to each other, which means that the two points do not have a space-time difference.
Here we can measure the space-time quantity dimensions of two points and to do so,
we have to select each of them as the zero or the initial point for another point. Accordingly,

the distance between these two points is considered as space-time quantity of each point
relative to the other point:

@ L J
T2 = BA T? = AB

B A

Every space-time quantity which is achieved in this way is called regional space time.
Accordingly, considering two-dimensional space-time we will have:
T? = AB TZ = BA
Since we previously said that their universal dimensions are approximately equal then:
T? =Tg AB = BA

However the abovementioned equality is only true regionally when both A and B points
would be hypothetical (their dimensions would be zero). When one or both of the two points
is/are real, since real points have a quantity, they can be added or subtracted every other
point. We assume that A is hypothetical and B is real, hence point B can be considered as a
two-dimensional negative space-time and would be used as initial point to measure the
positive two-dimensional space-time. Additionally, it can be used as a one-dimensional time
point (third quadrant) to measure one-dimensional space-time (time) (second quadrant)
between two points of A and B.

A critical point about observer space-time is that in universal space-time two points of
A and B are in fact two regions in far reaching spaces and the observer can be in one of them.
Observer’s space-time is a place where the observer is located. However, in regional space-
time where two points of A and B are close to each other, observer can be either one of them
or be independent from both of them. In such a condition, observer can choose one of them as
the observer’s point. For an intelligent observer, always a space point (quadrant 2) is
considered as the point, and time point (quadrant 3) is an unknown and unfamiliar concept
and the observer does not take it as a point; consequently, always second quadrant is
considered as the observer’s space-time. Therefore, third quadrant, which is not a space point,
cannot be selected as the observer point. Using the abovementioned details, now we can
consider two conditions.
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First, we consider a situation in which point B is a real point which has negative two-
dimension space-time; it is from the second quadrant i.e. it is a space point. Accordingly, it
can be considered as the initial point for the measurement of positive two-dimensional space-
time of point A. To make it simple, we consider this point as a hypothetical one; however it
can be real point as well. Anyway, we mean the geometrical space-time position of point A
relative to point B.

Then, the distance of two points of A and B will be the positive quantity of 2DST of
ABand point B would have the negative quantity of 2DST of BO and point A will have zero
quantity.

) - B + A
—@ ® ® » 2DST
- )
Y
Real point of B Hypothetical point of A

Accordingly, the quantity of A relative to B (when B is considered as the initial point)
is equal to:

T2 = AB — BO

Additionally, the quantity of B relative to A (when A is considered as the initial point)
is equal to:

TZ=BA+0=AB

Hence, the space-time of point A is less than that of point B.

Since B is a space point (second quadrant), observer will take it as the observer point,
Therefore:

T? _AB-BO
T2  AB
The above condition is perceived one dimensionally by the observer:

T, |AB—BO

Ty AB

Accordingly, as a result of negative value of point B the quantity of space and time of
A reduces compared with point B.
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Additionally, based on the definitions of the difference between positive 2DST, we
have:

ATjs =Ts — T3

Since B is the observer quantity, based on Eq. (4) we have:

AT?; TZ  AB—BO ,_TBo
T2 T = AB AB

The above equation shows the relative time difference in two-dimensional space-time
(2DST) between two points of A and B.

And based on Eq. (5) the relative space difference in 2DST between two points of A
and B is:

AX?; [ BO
k(-2
T AB

. . . . Ax3
As it was stated the observer perceives the abovementioned relative value as /%,
B

however, it can be observed that the right side of the equation is negative, therefore to find
relative space difference of one-dimensional space-time it is not possible to obtain root
square. A solution to this problem can be found in the following explanation: it is expected to
see the relative space difference in 1DST as the movement of point A toward point B,
because the sign of the right side is negative. In other word a change in AX,in a time interval
of Ty is equal to a movement or a reduction in the distance between point A and point B.
Therefore, for every quantity of TjZ the variable in the left side of the equation is equal to
AX3g and the variable in the right side of equation is equal to AB. Now we can derivate both
sides of the above equation; accordingly, the nominator of the left side of the equation is on
the power of one, which shows the difference in one-dimensional space-time.

As a result, the space difference of two points of A and B denominated by the square
root of time is:

AXss  ,_ BO

= X ————
T2 ¢ " 20aB)?

We find point B, and since B is the observer, it shows that A moves relative to this
point. Such a movement is firstly an accelerating movement because the time of B is squared,
secondly, it moves toward B, because it is negative and no speed limit can be considered for
it because it is likely that BO would be greater than 2(AB)?. The below figure shows the
mechanism of the movement:
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Xp c X4
F —<
Ty Tg ¢

B > —a

@ ® » 2DST
<. 1DST =

Observer AXap = —c2x BO
T2 2(AB)?

Figure (4): point B has c meter of space per every second, point A has less than c meter
of space per the same amount of observer’s time; consequently point A goes toward point B.

Such a movement is called a regional acceleratory or gravitational movement.

In the second state, point A is still hypothetical and point B is real, however the
distance between A and B is not positive 2DST, but rather is negative 2DST. Such a distance
is definitely from the second quadrant i.e. it is a space point or 1DST (time), therefore it has
only time dimension. The real point B is from the third quadrant i.e. it is 1DST or is a time
point (the reverse state can be also considered in which the distance of AB is from the third
quadrant and real point B is from the second quadrant. In both states the result is the same. In
fact, in such conditions A and B are both real points and each of them can be used as the
initial point for measuring the time or space quantity of the other point). As a result, both
distances of ABand BO can be considered as negative two dimensional or positive one
dimensional. In either case,AB and BO have the same sign.

3" quadrant 2" quadrant
0 - B - A
—o ® o> Negative 2DST
— —~— _
Time
Time point B
3" quadrant 2" quadrant
0 + B + A
—o ® @—> Positive 1DST (Time)
— ~— _
Time
Time point B

However, it should be taken into account that the third quadrant is space quantity and to
change it into a time quantity it is necessary to be divided by c?. Accordingly, because the
quantity is one-dimensional, the space-time will be calculated using T, thus:

The quantity of point A when considering B as the initial point:

18



Geometric explanation of accelerating universe based on existence and essence of space-time concept

T, =AB + g
c
The quantity of point B when considering A as the initial point:
Ty =BA+0=BA=AB
It is observed that the space-time quantity of point A is more than that of point B.

As previously stated quadrant 3 cannot be taken as the observer point, consequently
since it is a (hypothetical) space point the observer will take A as the observer (reference)
quantity. Then:

Ty AB

T, BO

AB + =%

Since the above equation has one dimension it is same as what is perceived by the
observer. Accordingly, one dimensional quantity of B relative to A will decrease. The
obtained quantities are one-dimensional, therefore, to achieve positive two-dimensional
space-time they have to be squared.

, B0\’
Ty = (AB + C_Z)

T§ = (4B)?
The space-time difference between two points of A and B is equal to ATz = T2 — T3.

Based on Eq. (1) the relative time difference in 2DST between two points of A and B
is:

A

ATZ, TR ABct \’
ABcZ + BO

And based on Eq. (2) the relative space difference in 2DST between two points of A
and B is:

AX? ABc?  \?
# =c?(1-|(————])
T ABc? + BO

And finally based on Eq. (3) the relative space difference in 1DST between two points

of A and B is:
Mus _ |, ABcz \’
T, ABcZ + BO

Since point A is observer, it shows the movement of B relative to this point. This is a
constant movement (since T, is a root square). Additionally, it is a receding movement,
because the sign of the right side is positive. The figure below shows the mechanism of this
movement:
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Xgp X4
T_A <c T_A =cC
— 8 A >
ooT < @ ..> »  2DST
AX,p ABc? 2 Observer
7 (A}Bc2 n BO)

Figure (5): point A has c meter of space per every second, point B has less than c meter
of space per the same amount of observer’s time; consequently point B gets far from point A.

This is called “constant regional movement” which as clear from the above equation, its
upper limit is equal to c.

Consequently, two basic movements were identified: the first one is the universal
receding movement which happens when the absolute zero point (two-dimensional point) is
considered as the initial point for measuring space-time dimensions of each of two points; the
second one is a regional movement which happens when each of the two adjacent points is
considered as the initial point for measuring space-time dimensions of the other point. The
later movement also has two forms of acceleratory approaching and constant receding
movements.

What has been presented so far are some completely geometrical analyses which are
based on presented definitions of space-time. The question which may arise is whether there
are physical observable counterparts for the results of such analyses; the answer is yes.

Physical space-time

In view of the author different quantities of space-time which have been presented in
four quadrants, based on the presented definitions of space-time, have physical counterparts.
The mentioned geometrical analyses also can justify them. As a result, we expect the
mentioned types of movements would be also observable in physical phenomena as well.
Therefore, the physical counterparts of the four mentioned quadrants are as follows.

The first quadrant: the physical counterpart of this quadrant is the space and time which
we are already familiar with. Space is the distance between two objects (like the distance
between earth and moon) and time is an interval between two events (like the time interval
between two geologic eras). Its basic difference is that the physical counterparts of space and
time are considered separately, while it has been said that space-time is a unique reality.
Therefore, what we know as the physical space is measured per meter and (in this article) we
demonstrate it as R (regional space-time) and U and d (universal space-time); in fact, it
represents the space-time obtained from the first quadrant ( T?). However, since its quantity
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varies from zero to R, to fully represent T2 in 2DST we have to consider its average i.e. g. If
T2 would be considered as the quantity of space-time in the first quadrant with the unit of
. R . . . , o

time, then T2 = > and therefore if X2 is considered as quaintly of space-time in the first

quadrant with the unit of space, then X2 = R

This is also true about the physical time as well. We show physical time with t, half of
which can be considered as the representative of the first quadrant. However in this article
since space per meter and as the essence is more familiar, we use it as the representative of
the first quadrant.

The second quadrant: it is the negative two dimensional space-time or one-dimensional
point (space) or one-dimensional space-time (time). The best choice to be selected as the
physical counterpart of this quadrant is “mass.” A mass (without any volume) is indeed a real
space point, i.e. it does not have space dimension. However, it has a time dimension. In other
words, it “exists” (i.e. it has time dimension) but it does not have an essence (does not have a
space dimension). As a result, in this article, it is assumed that mass is the physical
counterpart of the second quadrant, however, the second quadrant has a time quantity with
the unit of second, while the unit of mass is kilogram. Accordingly, the constant coefficient
of Q changes it to unit of time i.e. second, Then:

T =MQ
Therefore:
X = MQc?
we will see that
G = Qc?

where G is the gravitational constant.

The third quadrant: it is the negative two-dimensional space-time, or one-dimensional
time point, or just one-dimensional space-time (space). If we take mass as the physical
counterpart of the second quadrant, from the relation between second and third quadrants we
can conclude that the best candidate for the third quadrant is kinetic energy. Such a
relationship between mass and energy is well known (13, 14).

Kinetic energy without any mass is indeed a time point, while it has a space dimension
but does not have a time dimension. The third quadrant has a space quantity. Nevertheless,
the unit of joule is used for the quantity of energy. Once more, we use the constant coefficient
of Q to change it to the unit of space i.e. meter, hence:

X=KQ

KQ
T=C_2

Accordingly, using the new physical symbols, the four mentioned quadrants will be as
follows.
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Time (T)
1 +ST = T? K
)
-ST=MQ or
Rc?
+ST = X2 =—
2
- 2 |1 +
< » Space (X)
4 (3
SpTp (0,0)=0 ST=KQ
v

Now, again we analyze the universal and regional space-time quantities using their
physical counterparts.

Regional physical movement

First we consider two points of A and B which encompass a positive two-dimensional
space-time. Point A is hypothetical and point B is a real space point, hence its space time is
two-dimensional. If we consider that point B is from the second quadrant, it will have a
negative quantity of BO, and point A will be located at a positive distance (quadrant 1) of AB
from point B. The physical presentation of such a condition is a mass of M kilogram (point
B) which in a distance of R from that point (AB) there is a hypothetical point (point A). This
hypothetical point can be either a mass or any other thing.

MQ
0 - B + A
PN ® o—> 2DST
Real point of B
AB = K
2
BO = MQ
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The quantity of point A when considering B as the initial point:
5 R
Ti = AB — BO :E_MQ
The quantity of point B when considering A as the initial point:

, R
T§=BA=AB =3

The space-time quantity of point A is less than that of point B.

Since point B is a real point from the second quadrant which is a space point therefore
it is considered as the observer quantity. Hence, the time ratio is equal to:

T} AB—BO R—2MQ
T2 AB R

This ratio, from the perspective of observer B in a one-dimensional form is equal to:
T, |AB—BO |R—-2MQ
T,  AB R

Considering that Q = f—z then:

T, 2MG

= [1-—
Ty Rc?

The above equation show that in a close distance from a heavy mass, the quantity of
space-time reduces (based on the second view or the view of this article). Of course, based in
the first view this quantity increases. For instance, a physical event with a time interval of At
when occurs at a distance of R from a mass, based on the following equation, will have a time
interval of Aty,:

This is the time ratio when close to a heavy mass, which has been predicted from
general relativity (9, 15, 16).

The above equation, in terms of quantity, is completely the reverse form of the
equation proposed by this article.

The space-time difference between two points of A and B is equal to ATZg = TZ — TZ.

Since Ty 1s the observer quantity based on Eq. (4) the relative time difference in 2DST
between two points of A and B is:

ATZ; T2  _R-2mMo  _—2MQ
T2 " T¢ = R R
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And based on Eq. (5) the relative space difference in 2DST between two points of A
and B is:

AXFp ( 2M Q)
T2 R
And finally based on Eq. (6) to obtain the relative space difference in 1DST between
two points of A and B it is necessary to calculate the root square; since the right side is
negative, it is not possible to calculate root square, however based on what previously was
mentioned we derivate both sides of the above equation; it will result in:

AXAB — C2 (_ @)
72 R

Since Q = CG—Z Then:
AXyp ( MG)
T2 ~ \ R2

From this equation it can be concluded that every point like A (either hypothetical or
. . G . . . .
real) with an acceleration of A;—Zrelatlve to point B moves. Since this movement has a

negative sign, the movement will be toward point B. This movement has not any speed
limitation because it is possible for R? to become less than MG.

Xp _ . X4
TB ﬂ <c
; ’

B A

@ @ » 2DST
<. 1DST =

Observer AXyp _ (_ @)
T2 RZ2

Figure (6): point B (Mass) has c meter of space per every second, point A (whatever is
located in point A) has less than ¢ meter of space per the same amount of observer’s time;
consequently point A goes toward point B.

As a result, the space distance of every point which is at a distance of R from a mass,
with a passage of time of B will reduce. This is the concept which we know as gravity. It
means that gravity is a concept of movement which is caused because of the differences in
the positive 2DST of two adjacent points, which one or both of them are real space point.
Contrary to the general relativity which believes that the differences in space-time are due to
gravity (9, 15, 16), this article says that the gravity itself is the result of the difference in the
space-time of two points.
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Now, we consider the second state of regional space-time quantities with a physical
representation, where the distance between two points of A and B is a one-dimensional
space-time. We clearly consider a situation in which the distance is only a time interval (i.e. it
is from the second quadrant) and B is a real point as the initial point from the third quadrant
which is a time point. It means that the distance between A to B, is a one-dimensional space
time (time) and point B is a one-dimensional time point. The physical representation of such
a condition is a mass of M kilogram (AB) which has K Joule of kinetic energy (BO). In fact,
both AB (mass) and energy (BO) are one dimensional; the first one is one-dimensional time
and the second one is one-dimensional space.

KQ
2 MQ
A A
' ™~ ™
o) - B - A
—o o o> Negative 2DST
Real time-point of B Time
KQ
c2 MQ
A A
-~ Y . ™
0 * B A
—o o o> Positive 1DST
Time

Real time-point of B

Overall, since space-time is one-dimensional, so:

The quantity of point A when considering B as the initial point:

KQ
TA=AB+BO=MQ+C—2

The quantity of point B when considering A as the initial point:
Tg =BA+0=BA= AB = MQ
The space-time quantity of point A is more than that of point B.

Since point B is from the third quadrant which is time point (not a space point) it cannot
be considered as the observer quantity; thus point A is selected as the observer point because
it is space point although it is hypothetical. Therefore relative space-time is equal to:

Ty Mc?
Ty, Mc2+K

Since the above ratio is one dimensional, observer A perceives the same ratio. The
space-time difference between two points of A and B is equal to ATz = TZ — TZ.
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However, as said before, TA and TB are one-dimensional, thus to calculate the
difference of positive two-dimensional space-time they will be squared:

K
T = (MQ + )

T = (MQ)*

Therefore, considering T as the observer quantity based on Eq. (1) the relative time
difference in 2DST between two points of A and B is:

ATZ; . TE Mc? \°
T2 T T; Mc? + K

And based on Eq. (2) the relative space difference in 2DST between two points of A
and B is:

AX? Mc?2 \*
= dD
T; Mc? + K

Finally, based on Eq. (3) the relative space difference in 1DST between two points of A

and B is:
AX,p Mc2 \°
=c|1-(———) =V
T McZ+ K

This is the phenomenon which we know as the constant movement of mass of M
kilogram with a kinetic energy of K joule. from a geometrical point of view, two points of A
and B which are two quantities with the same space location, because of differences in time
quantity they will obtain a space difference as well. Point A is the place where the observer is
located or is a hypothetical space point which is considered by the observer for the mass, and
point B is where mass is really located. Point A or the observer has a higher quantity of
space-time (time). Point B (the mass with the energy) has lower quantity of space-time. The
difference between these two quantities is presented via the movement of B relative to A and
since its sign is positive, it has a receding movement. As observed its quantity cannot be
larger than the speed of light.

Xp X4
T, <c T, =cC
—5 > A g
@ L »  2DST
1DST <= .
AX,p Mc?2 Obsier
Ta :CJ1_<Mc2+K> =V
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Figure (7): point A (observer or the point where observer considers for mass) has c
meter of space per every second, point B (mass with energy) has less than ¢ meter of space
per the same amount of observer’s time, consequently point B goes away from point A.

If we show this speed with V, using the above equation, we have:

This is a relative time quantity of point B which observer A perceives. However, as it
was stated since in the common physics the concept of space-time is based on the first view,
which is contrary to the view of this article, the above ratio is reversed. For example, when
At,is the interval of a time event in point A (stable observer) and Atg is the interval of the
same event in point B (moving mass) then the below relation will be established between
them:

Aty Tg = Mc*
Aty T, Mc2+K

This equation is the same with relativity of time which is expressed in special relativity
theory (16, 17). Hence, once again, contrary to the relativity theory (in which the moving
agent causes a relative time difference between the observer and the moving object), here the
time differences cause a movement of object relative to observer.

Universal physical movement:

In this condition, both points of A and B are located in positive two-dimensional space-
time quantity and their space-time quantity is measured based on their distance from the
absolute initial point i.e. the fourth quadrant. It means that we consider a condition in which
A and B are so far from each other that their distance from each other is comparable to their
distance from the absolute initial point. Based on the extant theories this point must be the
starting point of space-time or big bang (18, 19, 20) and the distance between two points of A
and B based on cosmic distances is more than the dimensions of intergalactic distances.
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Starting point

of space time Ug d
A A

~ N ™~
0] + B + A
® Py o—»> Positive 2DST

— v

——
Ug

The physical counterpart of space-time can also be based on space or time. Generally,
the cosmic dimensions of light-year are considered.

The distance from A to initial point which is shown with U, is considered as universal
quantity of 2DST of A:

A0=UA

The distance from B to initial point which is shown with Uy is considered as universal
quantity of 2DST of B:
BO = UB

The distance between A and B is shown as d,

AB=d
then:
T? = A0 = U,
T2 = B0 = Uy
AO = AB + BO
Up=d+Ug

Accordingly, the space-time quantity of point A is more than that of point B.

. . U d . .
However as it was mentioned 5 and - must be used as the physical representative of

space-time but since it is true for all the three forms of U, , Ug , and d, we can ignore it. Now
we consider the first assumption of universal space-time in which the observer is located in
point A; when it observes any other point like B, the other point is closer to big bang (we
assume that the observer is located in galaxy A and is observing galaxy B), then:

T; Ug Us—d
T2 U, U,
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The above ratio is perceived in a one dimensional form by the observer as below ratio:

Accordingly, when At,is the interval of a time event in point A and Atp is the interval
of the same event in point B then the below relation will be established between them:

At,

U,—d
Uy

AtB =

The difference of positive two-dimensional space-time of two points of A and B is:

ATjs =Ta — T3

The difference between the distance of the two points of A and B is equal to their
space-time difference, i.e.:

ATAZB = d

Accordingly and based on Eq. (1) the relative time difference in 2DST between two
points of A and B is:

And based on Eq. (2) the relative space difference in 2DST between two points of A
and B is:

AXZ; o d
2 ‘U,
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And finally based on Eq. (3) the relative space difference in 1DST between two points

of A and B is:

Mas _ ¢ |2 (Equation 7)

This means that from the view of the observer, point B is moving away with a speed of

Eq. 7.

v

>  2DST

AXyp c i Observer
Ty Ug

Figure (8): Galaxy A has c meter of space per every second, galaxy B has less than c
meter of space per the same amount of observer’s time; consequently galaxy B gets far from

galaxy A.
Observer would observe that the point B or the galaxy B is moving away with a speed

of ¢ \/z and as their distance (d) increases the speed will be more. The upper limit of the
A

speed is the light speed, because the largest distance between A and B is o, i.e. when d=U,.

Accordingly, we have:

However, if we consider the second assumption, in which observer is in point B and is
observing point A, and compared with point B, point A is further away from the initial point,

then:
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T} Uy Up+d

T2 Ug  Up

The above ratio is perceived in a one dimensional form by the observer as below ratio:

TA_ UB+d
Ty | Us

Based on Eq. (4) the relative time difference in 2DST between two points of A and B
is:

AT}y TR . Us+d _d

T2 T2 Ug Ug

And based on Eq. (5) the relative space difference in 2DST between two points of A
and B is:

AXZ, d
2 U

And finally based on Eq. (6) the relative space difference in 1DST between two points
of A and B is:

AX d .
T (Equation 8)
Tp Up

Again the observer sees that the point or the galaxy of A is moving away with a speed
of ¢ ’Ui However this time the upper limit of moving away is not equal to the light speed and
B

indeed there is no limit for increasing speed of moving away, because it is possible for d to
become more than Ug. Consequently, the speed of moving away will exceed the speed of
light.
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Figure (9): Galaxy B has c meter of space per every second, galaxy A has more than c
meter of space per the same amount of observer’s time (because it has higher space-time
quantity),; consequently galaxy A gets far from galaxy B.

Because of the presence of mass and energy (negative space-time) in galaxies, they can
have positional regional approaching movement (gravitational) toward each other. However
in a universal scale, the quantity of this movement is small compared with the universal
receding movement. Nevertheless, it is likely they would be able to neutralize some amounts
of the receding movement. As a result, it can be expected that the speed of receding in
practice would be less than the speed calculated based on equations 7 and 8.

Universal movement in three dimensional space

What has been mentioned so far was based on one dimensionality of geometrical space.
According to this view, the vacant one dimensional space (line) was considered as the
representative of two dimensional space-time. Such a line has an absolute initial point, and
the distance from every point on the line to the initial point with the unit of meter is
considered as the quantitative two dimensional space-time of that point. Additionally, the
distance between every two points on the line, from each other is representative of the two
dimensional space-time difference of those points. The proportion of the space-time
difference of these two points with the unit of space to the space-time of each of these two
points with the unit of time is called the relative space difference, which indicates the
receding movement of the two points relative to each other.

The above mentioned assumptions are also true for three dimensional space, however,
instead of a line, a sphere is representative of physical two dimensional space-time (in the
theory of relativity, this type is called four dimensional space-time, however, in this article to
put emphasis on the concepts of existence and essence of space-time, I will call it two
dimensional space-time. Space dimension, as the essence, has three “directional dimensions”;
these three dimensions are not inherently different from each other, and they are just
representative of space direction. Therefore, all the three dimensions can be considered as
one dimension. However, time as the existence is inherently different from space, hence, it is
considered as a separate dimension. As a result, only two dimensions are considered for
space-time).
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The absolute initial point is at the center of the sphere and the distance between every
point on the sphere and its center is representative of the two dimensional space-time value of
that point. In addition, the distance between every two points on the sphere from each other is
representative of space-time difference of those two points. Also, the relative space difference
leads to receding movement of these two points from each other. In fact, in this case, in
addition to space difference of the two points from the initial point (which leads to space-time
difference), their different directions from the center also leads to the receding movement of
the two points from each other; for example if two points of A and B have similar distances
from the initial point (have similar space-time quantity), each point has ¢ meter of space per
every second of time, however since they have two different directions, they get far from
each other (Figure 9).

Absolute Initial Point o \ o
(starting point of space-time) ® >

Figure (9)

To involve this factor, we consider the geometrical gquation to determine the space-
time difference between the two points.

Based on the aforementioned description, we consider two points of A and B in the
sphere (galaxy A and galaxy B) which are at two different distances and two different
directions from the center (starting point of space-time or big bang), so that central a angle is
placed between them (Figure 10).

Absolute Initial Point <
(starting point of space-time)

Figure (10): three dimensional space, which has been depicted two dimensional to
make it easier to show
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The distance from A to O is the space-time quantity of point A:

T2 = A0 = UA

The distance from B to O is the space-time quantity of point B:

T2 = BO = UB
The relative space time is:

Ty tg Uy

Tz ta Up

The distance from A to B is the space-time difference of the two points of A and B:

AT?; = AB = \/Uj + UZ — 2U,UgCosa

As a result, the relative two dimensional space difference, when the observer is at point
A, is equal to:

AX7p  c*JUZ + U2 —2U,UpCosa
T2 Uy

And the relative one dimensional space difference is equal to:

\/U},+ U3-2U4UgCosa

AX ap _ .
e=c 0 (Equation 9)

Equation (9) indicates the receding movement of point B from point A.
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When the observer is in point B, this is equal to:

\/Uﬁ+ UZ-2U4UpCosa

AX A _ .
Ts c s (Equation 10)

Equation (10) indicates the receding movement of point A from point B.

The above equations indicate the speed of receding movement of two points from each
other. Nevertheless, as it was said before, the gravitational effect of mass and energy in the
galaxies on the two points should be also considered, which reduces the receding speed
compared with the values calculated by equations (9) and (10). It can be concluded from the
above equations that as the distance between two points in the universe increases and as the
central angel become wider, they will recede from each other with higher speed, which even
may exceed the speed of light. If the equations would be true, it can be concluded that most
elements in the universe would go away from us with an speed higher than the speed of light
so that we will never be able to see them.

Conclusion

Based on the description of space-time which is rooted in rationale of existence and
essence, what we know as the movement of two points relative to each other, are in fact the
difference in the essence (space) of these two points per the existence (time) of one these two
points.

The quantity of space-time for every point is in fact the distance of that point from the
absolute initial point. Therefore, when two adjacent points (close to each other) are in a long
distance from the absolute initial point, we can say that they have almost the same distance
from the absolute initial point and therefore they have almost the same quantity. Therefore
their space-time difference is zero and they do not move relative to each other. However, in
such a condition the observer takes one of them as the initial point to measures the quantity of
space-time for each point. If one or both points would be real i.e. they have negative value
(with mass and or energy), then they will have a difference in value. It will result in their
regional movement relative to each other.

However, if they would be so far from each other that their distance would be
comparable with their distance from absolute the initial point, then they will have different
value of space-time and they will have space difference. Such a space difference per time of
one of these two points will emerge as a receding movement. This is a universal movement
and 1t describes why far away regions in universe are getting far from each other. When they
are more far from each other they will move away from each other with a quicker speed.

Consequently, the essence of universal movement differs from that of regional
movement. The presence of mass and energy is required for regional movement; however
they are not needed for universal movement. As a result, to justify a phenomenon called
accelerating universe, there is no need to explore and discover the concept of dark energy.

35



Geometric explanation of accelerating universe based on existence and essence of space-time concept

References:

(1) Jones, Mark H.; Robert J. Lambourne (2004). An Introduction to Galaxies and
Cosmology. Cambridge University Press. p. 244. ISBN 978-0-521-83738-5.

(2) J. R. Gott lll. J.E. Dunn, D.A.N. Schramm, and B.M. Tinsley "Will the universe expand
forever?" Scientific American, 243, 62 (March, 1967)

(3) Osterbrock, Donald E.; Joel A. Gwinn and Ronald S. Brashear (July 1993). "Edwin
Hubble and the Expanding Universe". Scientific American 269 (1): 84—89. Bibcode:1993

(4) Adam G. Riess et al. (Supernova Search Team) (1998). "Observational evidence
from supernovae for an accelerating universe and a cosmological constant". Astronomical J. 116 (3):
1009-38. arXiv:astro-ph/9805201. Bibcode:1998AJ....116.1009R. doi:10.1086/300499.

(5) S. Perlmutter et al. (The Supernova Cosmology Project) (1999). "Measurements of
Omega and Lambda from 42 high redshift supernovae". Astrophysical Journal 517 (2): 565-86.
arXiv:astro-ph/9812133. Bibcode:1999ApdJ...517..565P. doi:10.1086/307221.

(6) J.V. Narlikar, Introduction to cosmology. 2nd ed. Cambridge university press. 1993

(7) Lawrence Sklar (1976) Space, Time, and Spacetime. University of California Press.
ISBN 0-520-031114-1

(8) Sklar, Lawrence, 1992. Philosophy of Physics. Westview Press. ISBN 0-8133-0625-6,
ISBN 978-0-8133-0625-4

(9) Carroll, Sean M. (2004), Spacetime and Geometry: An Introduction to General

Relativity, San Francisco: Addison-Wesley, ISBN 0-8053-8732-3

(10) Pedoe, Dan (1988), Geometry/A Comprehensive Course, Dover, ISBN 0-486-65812-
0

(11) Faber, Richard L. (1983), Foundations of Euclidean and Non-Euclidean Geometry,
New York: Marcel Dekker, ISBN 0-8247-1748-1

(12) Martin Heidegger (1962). "V". Being and Time. p. 425. ISBN 978-0-631-19770-6.

(13) L. B. Okun (1989), "The Concept of Mass", Physics Today 42 (6): 31-36,
Bibcode:1989PhT....42f..310, do0i:10.1063/1.881171

(14) Harper, Douglas "Energy" Online Etymology Dictionary. Retrieved May 1, 2001

(15) Dirac, Paul (1996), General Theory of Relativity, Princeton University Press, ISBN 0-
691-01146-X

(16) Rindler, Wolfgang (2001), Relativity. Special, General and Cosmological, Oxford
University Press, ISBN 0-19-850836-0

17) Petkov, Vesselin (2010). Minkowski Spacetime: A Hundred Years Later. Springer. p.
70. ISBN 90-481-3474-9., Section 3.4, p. 70

(18) Singh, Simon (2004), Big Bang: The Origin of the Universe, Fourth Estate, ISBN 0-
00-715251-5

(19) Hawking, Stephen (1996). "The Beginning of Time". University of Cambridge.
Retrieved 8 July 2012.

(20) Borner, Gerhard (1993), The Early Universe. Facts and Fiction, Springer, ISBN 0-
387-56729-1

(21) M. Villata, On the nature of dark energy: the lattice Universe, 2013, Astrophysics and
Space Science 345, 1

(22) Wippel, John F. (1984) Metaphysical Themes in Thomas Aquinas. CUA press. p. 133

(23) Leaman Oliver (2012), Averroes and his philosophy. Routledye. P 109

36



