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Abstract

This paper has been drafted in an attempt to carry out an explicative discussion, as far as possible jargon-free,
about the consequences related to the alleged existence of a global symmetry. The Universe in its entirety,
hypothesized as being at rest, is assimilated to a four-dimensional ball. Obviously, the reality we are allowed to
perceive cannot exceed the three ordinary dimensions. Each point at rest, or better what we perceive as being a
point at rest, may be nothing but one of the intersections between a straight line, that crosses the center of the
4-ball, and the boundary of the ball itself. Actually, taking into account the symmetry, we could even state that
each point and its antipode are to be considered as being the same thing. In reading the discussion, finalized to
establish a qualitative relation between the hypothesized symmetry and the signals’ transmission, it appears quite
evident how a shorter line of reasoning could have been followed, so as to make the description more general
and elegant: this way, however, the paper would have surely lost most of its explicative capability.
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1. Introduction

The Universe is seen as belonging to the so called oscillatory class (Harrison, 1967). Consequently, although the
beginning of a new cycle could be conventionally fixed, both a beginning and an end cannot be actually defined.
We suppose, in particular, that the Universe may oscillate following a simple harmonic motion. The Hubble
parameter (Hubble, 1929) may have assumed in the past, and could possibly still assume in the future, negative
values. However, the variation of cosmological distances is seen as being exclusively metric: in other terms, the
amount of space between whatever couple of points remains the same with the passing of time (Cataldo, 2016a).
The existence of a further spatial dimension is hypothesized. The Universe in its entirety is considered as being
flat, since it is assimilated to a four-dimensional ball. The corresponding boundary, on the contrary, is a curved
space: this three-dimensional surface, commonly defined hypersphere, represents the universe we are allowed to
perceive. Actually, the previous assertion is properly valid for any observer at rest. In fact, once fixed the center
of the four-dimensional ball, whatever hypersphere, as long as it is characterized by a radius of curvature less
than or equal to the one of the external surface, could represent the universe we perceive: this exclusively
depends on the state of motion. On this subject, considering the symmetry in relation to the center, we have to
firstly hypothesize that each point at rest and its antipode, both placed on the external surface, are actually the
same thing, since belonging to the same straight line segment (Cataldo, 2016b). Now, we may suppose that as a
consequence of a possible motion, any segment undergoes a radial contraction whose entity depends on the value
of the tangential speed of its endpoints. The motion can be imagined as nothing but a rotation around the center
of the four-dimensional ball that represents our Universe. When this happens, the endpoints are dragged, if we
can say so, towards an inner hyper surface, characterized by a radius of curvature smaller than the maximum one.
The value of the tangential speed acquired by the endpoints cannot exceed, in any case, that of light. Under the
previous hypotheses, it is possible to assign a different meaning to the well known Lorentz transformations
(Lorentz, 1904). Moreover, once reinterpreted the relativistic equations, we may even state, in a certain sense
and measure, that it is possible to virtually travel faster than light. In any case, as far as this paper is concerned,
we consider each point as being at rest. Although slightly off topic, it is worth underlining how, in the light of
the hypotheses up until now put forward, once identified the Universe with an ideal fluid characterized by an
appropriate value of the parameter that appears in the equation of state suggested by Zeldovich (Zeldovich,
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1961), the Friedmann-Lemaitre equations (Friedmann, 1922) can be alternatively deduced (Cataldo, 2016¢) by
carrying out a specific position involving the gravitational constant (Cataldo, 2016d). This way, we no longer
need to exploit the Einstein field equations (Einstein, 1916).

2. Discussion

Firstly, it is worth underlining, once again, how the variation of cosmological distances may not be herein
considered as a real phenomenon: as a consequence, the amount of space between two generic point at rest does
not undergo any modification.

Secondly, by virtue of the alleged existence of a further spatial dimension, it is necessary to specify how light
signals are not to be considered as arisen from a single point. According to what hypothesized in the introduction,
a generic source, as punctual as it may seem, is not actually a point, but rather a straight line segment.

The discussion will be qualitatively carried out by referring to a bi-dimensional scenario: in other terms, the
universe we are allowed to perceive is portrayed as a circumference.

Let's denote with P* and P the endpoints of the segment that represent the source, and with O" and O the
endpoints of the segment that represents the observer (Figure 1).

OBSERVER
SOURCE

SOURCE

OBSERVER

Figure 1. Observer and Light Source

When the transmission of a signal takes place, each point of the segment bordered by P* and P~ starts sending
impulses. Light travels tangentially, following the so called geodesics. In our case, since both the observer and
the source are considered as being at rest, the only geodesic we have to reflect on is the circumference portrayed
in the previous figure. No obstacle is placed along the path followed by the light signals.

Now, let's denote with R the radius of curvature of the Universe, and with y the angular distance between the
source and the observer, both imagined as being at rest.

The corresponding arc length, denoted with s, can be obviously written as follows:

s =Ry )
To cover the above mentioned distance, light needs a time, denoted by 7, provided by the underlying relation:
s R
T=2="% @)
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As usual, the speed of light, approximately 3.00x108 meters per second in vacuum, has been denoted with c. In
order to simplify the discussion as much as possible, let’s suppose that the status of the source may be
considered as a discrete variable. Moreover, let’s suppose that the status may change with a frequency, denoted
by v, whose value is banally provided by the following relation:

c
VET T Ry 3
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To make the discussion even simpler, let’s consider, without a real loss of generality, the specific case of y=30°.
Moreover, in an attempt to further simplify the description, the values of the angular distances will be set as
being multiples of y.

When =0 (Figure 2), the status of the source is equal to one. Information starts travelling, both clockwise and
counterclockwise. The observer has not yet received any information whatsoever (zero).

t=0 OBSERVER
B
. 7

P’l Rl
[

OBSERVER
Figure 2. Scenario when =0

When =T (Figure 3), the status of the source becomes instantaneously equal to two. Simultaneously, the
observer receives, on the positive side, the piece of information concerning the previous status of the source
(one). On the negative side, nothing has been received yet (zero). A further possible observer placed in 4 would
see the status one.
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Figure 3. Scenario when =T

When =2T (Figure 4), the status switches to three. Simultaneously, the observer receives, on the positive side,
the piece of information concerning the previous status (two). On the negative side, nothing has been received
yet (zero). Two possible observers placed in 4 and B would see, respectively, the statuses two and one.
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Figure 4. Scenario when t=2T

When ¢=3T (Figure 5), the status switches to four. Simultaneously, the observer receives, on the positive side,
the piece of information concerning the previous status (three). On the negative side, nothing has been received
yet (zero). As for further possible observers placed along the path, from now onwards, the line of reasoning
exploited in describing the previous scenario can be obviously followed.

When r=4T (Figure 6), the status switches to five. Simultaneously, the observer receives, on the positive side, the
piece of information concerning the previous status (four). On the negative side, nothing has been received yet.
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Figure 5. Scenario when t=3T
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Figure 6. Scenario when t=4T
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When #=5T (Figure 7), the status switches to six. Simultaneously, the observer receives, on the positive side, the
piece of information concerning the previous status of the source (five). On the negative side, this time, the
observer receives the piece of information concerning the first status (one).
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Figure 7. Scenario when t=5T

3. Conclusions

A general overview of the fundamental characteristics of the typology of Universe we have hypothesized has
been presented in the introduction: on this subject, we have tried to provide as many particulars as possible,
some of which not strictly necessary to the full understanding of this paper. In an attempt to offer a description
suitable even for a non expert reader, the discussion has been carried out by considering the specific case of a
source that regularly switches its status. Actually, the real process is not at all discrete, and the transitions take
place continuously with the passing of time. Just to qualitatively synthesize the result we have obtained, we may
state that an observer receives, along the same direction, two distinct images, deeply different from each other,
coming from opposite sides. Net of the evaluation of the distances, that could be obviously carried out by
considering the cosmological redshift, the observer is sure to have seen two different objects. Actually, by virtue
of what discussed in this paper, the images received by the observer represent two different statuses of the same
object. Along the same direction, the observer sees on the one side, for example, a protostar, and on the opposite
side, simultaneously, a supernova: in other terms, birth and death of the same astronomical object.
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