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Abstract

This paper aims to qualitatively summarize the results up until now obtained in investigating the compatibility
between the absoluteness of time and several well-known phenomena, such as the alleged increase of the mean
lifetime of muons and the so-called relativistic corrections for GPS, whose explanation is commonly provided by
resorting to Einstein’s Relativity. To make the discussion more flowing, we have herein preferred to completely
avoid the writing of equations. All the analytical solutions, as well as several explicative figures, can be found in
the first six articles cited in the references, drafted by the same author of this manuscript.
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1. Introduction

All the models we have elsewhere discussed (Cataldo, 2016a, 2016b, 2017a, 2017b, 2017¢c, 2017d) start from
hypothesizing a closed Universe, homogeneous and isotropic, belonging to the so-called oscillatory class (O, type
in the Harrison classification) (Harrison, 1967). More precisely, we postulate a Universe that approximately
evolves following a simple-harmonic motion, whose pulsation is equal to the ratio between the speed of light and
the value of the mean radius, taken as reference (Cataldo, 2017b, 2017c¢). In spite of this, we consider the variations
of cosmological distances as being exclusively metric: in other terms, we postulate that the amount of space
between whatever couple of points remains the same with the passing of time. In particular, once hypothesized a
variability over time of the Planck constant (Cataldo, 2017a; Seshavatharam et al., 2013a, 2013b), the
Cosmological Redshift may be banally explained by taking into account the conservation of energy. The existence
of at least a further spatial dimension is postulated: more precisely, the Universe in its entirety is imagined as being
flat and identifiable with a four-dimensional ball. Although the Universe is to be considered as being globally flat,
the space we are allowed to perceive, when we are at rest, is curved, since it is identified with a hyper-sphere
whose radius depends on our state of motion (Cataldo, 2016a, 2017c). All the points are replaced by straight line
segments: more precisely, what we perceive as being a point may actually be a straight-line segment crossing the
centre of the 4-ball with which we identify our Universe (Cataldo, 2016b). Time is considered as being absolute:
however, it is fundamental to underline how this strong assumption does not imply that instruments and devices
of whatever kind, finalized to measure time, are not influenced by motion and gravity (Cataldo, 2017d).

2. Motion and the Absoluteness of Time

The Lorentz transformations can be considered, without any doubt whatsoever, as the backbone of the theory of
Special Relativity. Nonetheless, both the conventional derivation of the transformations and the meaning
commonly assigned to them have been often savagely criticized, to the extent that, despite an alleged empirical
evidence, the whole Special Relativity, in several occasions, has been brought into question. Firstly, it is worth
underlining that, as Lorentz himself was forced to admit at a later time (Lorentz, 1909), the transformations had
been already conceived, several years before the publication of the famous paper (Lorentz, 1904), by someone else
(Voigt, 1887). Secondly, the work of Lorentz was anything but concretely linked to relativistic issues, at least in
the Einsteinian sense of the term. Very simply, Lorentz’s aim fundamentally lay in finding some transformations
able to formally make the Maxwell equations (Maxwell, 1873) invariant. On this subject, moreover, it has been
proved how the Lorentz transformations are not the only ones able to preserve the formal validity of the Maxwell
equations (Di Mauro et al., 1997).

We have elsewhere (Cataldo, 2016a) shown how the Lorentz transformations can be alternatively deduced, albeit
with a different meaning, once some noteworthy hypotheses concerning our Universe have been assumed, among
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which the existence of at least a further spatial dimension and the absoluteness of time stand out. Our alternative
deduction, what is more, allows us to overcome a well-known misleading problem related to the so-called time
transformations. It is commonly said that, when the speed assumed by the mobile frame of reference is far less
than that of light, the Lorentz transformations tend to the Galilean ones. In other terms, according to the previous
assertion, Galilean Relativity should be interpreted as a particular case of the Einsteinian one. This is an erroneous
conviction (Ghosal et al., 1961). In fact, it is easy to verify how no limitation turns out to be formally imposed, as
far as the numerators of the time transformations are concerned, on the spatial coordinates. Therefore, since the
above-mentioned coordinates can evidently assume arbitrarily large values, an unconditional identification of the
Lorentz transformations with the Galilean ones, when the speed tends to zero, should be considered as being de
facto impossible (Di Mauro et al., 1995).

The procedure we exploit to alternatively deduce the Lorentz transformations is fundamentally based upon the
conservation of energy. Firstly, taking advantage of the hypotheses highlighted in the introduction, we can easily
obtain the so-called mass-energy equivalence. Bearing in mind that, according to our models, each point may
actually be a straight-line segment crossing the center of the four-dimensional ball with which we identify our
Universe, we can state that what we perceive as being a translatory motion is nothing but a rotation around the
center of the above-mentioned ball. We have elsewhere (Cataldo, 2017c) proven that, by virtue of the conservation
of energy, the radial extension of any segment depends on its state of motion: the more the speed increases, the
more the radial extension decreases. When a point (actually a segment) is at rest, the corresponding radial extension,
obviously, equates the radius (of curvature) of the Universe: in other terms, the point is placed on the external
hyper-surface. In no case can the local speed exceed that of light. Nonetheless, we can also define a virtual speed
(the speed measured by an observer at rest) whose value is provided by the product between the local (real) speed
and the relativistic factor. Very evidently, the virtual speed can exceed that of light, and it tends to infinity when
the radial extension tends to zero (when the local speed tends to that of light). When a point, initially at rest, starts
moving (when a segment, initially at rest, starts rotating), the radial extension undergoes a reduction: consequently,
once considered a second point, placed at a certain angular distance from the first (the angular distance is meant
as the one measured by an ideal observer placed at center of the 4-ball), the corresponding arc distance depends
on the state of motion. Ultimately, time does not undergo any dilation whatsoever due to the motion: on the
contrary, the arc distance between two generic points (the only one we can actually measure) is not symmetric,
and it depends on the value of the speed.

The alleged increase of the lifetime of muons, although coherent with Special Relativity, may be easily explained
avoiding time dilations. Muons evidently succeed in covering a distance clearly not compatible with their mean
lifetime: this is irrefutable. On the one hand, we may admit that time, for muons, starts slowing down due to the
high value of their speed, but on the other hand, and for the same reason, we may also imagine that, for muons,
both the radial extension and the distances undergo a reduction (the phenomenon, according to our theory, is no
longer restricted to the direction of the motion). In the latter case, the speed perceived by an observer at rest is
greater than what it really is, and time does not undergo any dilation whatsoever. Two different explanations, one
of which based upon the absoluteness of time, both fully compatible with the Lorentz transformations, that
consequently, though, acquire a completely different meaning in the two cases.

3. Gravity and the Absoluteness of Time

We have elsewhere (Cataldo, 2017d) proposed a simple qualitative model, finalized to discuss the compatibility
between gravity and the absoluteness of time. At the beginning, taking into account a global symmetry, matter is
imagined as being evenly spread on the hyper-sphere with which we identify the Universe we are allowed to
perceive (actually, according to our hypotheses, matter fills homogeneously the corresponding 4-ball in its entirety).
Let's consider a circumference, belonging to the surface of the ball, and the corresponding center: in a curved space,
obviously, the predicted radius (the ratio between the perimeter of the circumference and 2m) does not coincide
with the measured one (related, as far as the scenario initially hypothesized is concerned, to the component gi; of
the Robertson — Walker metric tensor). We postulate that, if the center acquires a greater mass, the circumference
undergoes a contraction, but the value of the measured radius (the measured distance between the center and
whatever point of the circumference) remains exactly the same, as well as the corresponding angular distance (as
perceived by an ideal observer placed at the center of the 4-ball) (Cataldo, 2017d). If all the available mass is
ideally concentrated in a single point, we may discuss the so-called vacuum field solution. Let’s consider now a
test particle orbiting around a point with a constant angular distance (the path is circular). We can state that the
more the above-mentioned point acquires mass, the more the orbit followed by the particle turns out to be reduced.
In spite of this, the measured distance, according to our model (Cataldo, 2017d), remains the same (the proper
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radius, consequently, is no longer related, as far as the so-called vacuum field solution is concerned, to the
component g;; of the Schwarzschild metric tensor) (Schwarzschild, 1919).

As we know, there are two kinds of so-called relativistic corrections for GPS (Global Positioning System). Special
Relativity predicts that time, on satellites, should slow down by virtue of their (relative) motion: this phenomenon,
that we consider as being merely apparent, has been discussed in the previous paragraph. On the contrary,
General Relativity requires that time, on satellites, should flow faster than it does on the surface of the Earth (in
other terms, clocks closer to a massive object should tick more slowly, so to say, than those located at a greater
distance). According to our model, the more a gravitational singularity acquires mass, the more the time needed
to cover a whole orbit, at a fixed angular distance, turns out to be reduced, in spite of the fact that, by virtue of
our hypotheses, the proper radius remains exactly the same: consequently, the more a particle approaches a
gravitational source, the more time turns out to be apparently dilated. Ultimately, once again, we may state that
time dilation is nothing but a merely apparent phenomenon, exclusively related, as far as gravity is concerned, to
the contraction of the orbits.

Now, let’s suppose that we are not disposed to accepting such a situation. More precisely, let’s imagine that,
instead of admitting that the orbit drawn by a test particle undergoes a contraction, we prefer to hypothesize that,
due to a gravitational source placed at the origin, time starts slowing down. By virtue of this interpretation, taking
into account the fact that, coherently with our model, a light impulse takes the same time, with or without
gravitational singularity, to cover the distance (once fixed the angular one) between the origin and any other point,
we are forced to modify the value of the proper radius. The reason is very simple. On the one hand, the speed of
light cannot be influenced by the singularity; on the other hand, we forcefully postulate that, due to the gravitational
source, time starts to slow down (we refuse to admit that the orbit undergoes a contraction). As a consequence, in
order to keep the speed of light constant, we have to imagine that the proper radius undergoes a dilation. In the
light of this interpretation, we have elsewhere (Cataldo, 2017d) deduced a Schwarzschild-like metric (more
precisely a Droste/Brillouin/Hilbert-like metric) without using General Relativity.

If we postulate the absoluteness of time, the so-called Gravitational Redshift, obviously, can no longer be
legitimized by means of time dilation. To explain the above-mentioned phenomenon, experimentally verified more
than half a century ago, we hypothesize a local variability of the Planck constant (Kentosh et al., 2012a, 2012b;
Flambaum et al., 2012) and impose, very intuitively, the conservation of energy (Cataldo, 2017a). Up until now,
we have tacitly accepted the fact that mass is capable to warp space. Actually, if mass were to really warp space,
we would be forced into admitting that, in a certain sense, the shape of the Universe can be modified with respect
to something else, taken as reference. In the light of the foregoing remark, we may rather imagine that the value
of space could be somehow modified by the presence of a gravitational source. Once accepted that a test particle,
that we perceive as being punctual, is actually characterized by a radial extension, we could simply state that the
more we approach the gravitational source, the more the value of the radial extension decreases. It has been
previously claimed that the Universe we are allowed to perceive, when we are at rest, may be assimilated to a
hypersphere. This assumption is not entirely correct: in fact, the space we perceive should be rather identified with
a hyper-spherical shell, obviously characterized by a thickness (Cataldo, 2017c). In order to understand the
previous assertion, suffice it to consider that we are undeniably used to identifying a paper sheet with a bi-
dimensional surface. Nonetheless, we are well aware of the fact that a bi-dimensional surface represents nothing
but a pure abstraction, and the above-mentioned sheet is evidently characterized by a thickness, whose value in no
case should be considered as being null. We have to imagine the Planck constant as being linearly dependent on
the dimensional thickness that, in turn, is linearly dependent on the radial coordinate (Cataldo, 2017a). In this way,
by assigning a new meaning to the parameter usually identified with a Schwarzschild coordinate (our parameter
does not represent a distance nor a radius of curvature) (Cataldo, 2017d), imposing the conservation of energy, we
can obtain, without using General Relativity, the well-known expression for the Gravitational Redshift.
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