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Goals and premises.

It is a matter of completely redefining the concept of time, providing a geometric interpretation of the
latter analogous to what happened with gravity. The mathematical structure used is a graded geometric
algebra in which each event is represented by a specific multivector [1], with multivectorial temporal part
and vectorial part in the Euclidean sense.

Preliminary definition: multiscalar product or n-scalar product.

Given two multivectors of the form M = α + aiei + δjk〈M〉j where the basis elements are gener-
ated thorugh a set of n vectors {ei} orthonormal in the Euclidean sense, {α, ai} ∈ R and placing
C`p,q(V (K), Q) = C`p,q | dim C`p,q = 2n [4], the multiscalar product or n-scalar product is the op-
erator defined as follows:

· :

{
C`p,q × C`p,q −→ K
(M1,M2) 7−→ α1α2 + δija

i
1a

j
2 + 〈M1〉n〈M2〉n

1 Principles and postulates.

Postulate 1 [Po.1]

The principal space-time is a graded geometric algebra armed with a bivector pseudoscalar and
multiscalar product.

Postulate 2 [Po.2]

Time is always a multiple of the pseudoscalar of the space-time algebra.

Principle 1 [Pr.1]

Principle of Relativity: laws of physics are the same in every inertial reference frame.

Principle 2 [Pr.2]

Principle of CLS (constant light speed): light velocity in empty space is ccc in every reference frame.
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1.1 New implications.

Im.1 From [Po.1] and [Po.2] we know that the minimum number of spacelike vectors necessary to form
a space-time structure is two.

Im.2 From [Po.1] and [Po.2] we know that the principal space-time lives in an four-dimensional graded
algebra, but its structure as a vector subspace is three dimensional.

Im.3 From [Po.1] and [Po.2] we know that in the principal space-time, time is the trivector quantity and
it has a geometrical meaning as a spacelike vectors plane oriented according to a specific rotation
direction (exterior product).

Im.4 From [Po.1] we know that the multiscalar product is a 3-scalar product.

2 Space-time structure introduction.

Let’s start from the consideration that Lorentz transformations require three specific points: two reference
frame O,O′ and one event E. So it’s always possible to find a plane containing these points, reducing the
space to only two (spatial) dimensions. In this case, space-time can be expressed as a vector subspace of
the Clifford algebra C`0,2(R2(R) , ·) in which each multivector takes the form

s = te1e2 + xiei = tI + x (2.0.1)

where it’s important to remind that

I = e1e2 = e1 ∧ e2 | I2 = −e1e2e2e1 = −1 (2.0.2)

and {
e1I = e1e1e2 = e2 = −e1e2e1 = −Ie1
e2I = e2e1e2 = −e1e2e2 = −e1 = −Ie2

[1] (2.0.3)

The quadratic line element is given by the geometric product of the vector with itself:

s2 = −τ2 = ss = s · s+ s ∧ s = s · s = (tI + xiei)(tI + xjej) = (t2I2 + txjIej + xiteiI + xixjeiej) =

= −t2 + (xkek)2 = −t2 + x2

In doing so we found the invariant quantity and the quadratic form associated to our 2-scalar product.
We must pay attention to the fact that the notation (0, 2) indicates respectively the number of negative
and positive eigenvalues of the metric tensor, which in this case, differ from the number of negative and
positive terms of the associated quadratic form, due to the presence of “imaginary unity” e1e2. Now,
considering the opposite of the line element of the differentials

dτ2 = dt2 − dx2 (2.0.4)

we can derive the value of the natural parameter, as well as the opposite of the curvilinear abscissa,
explicating the differential form:

dτ2 =
[
1−

(dx
dt

)2]
dt2 =

(dt
γ

)2
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which leads to

dτ =
dt

γ
(2.0.5)

Remembering that the Lorentz transformations are [5]

{
dt′ = γ0(dt− β0dx)

dx′ = γ0(dx− β0dt)
(2.0.6)

we observe the invariance of τ

(dτ ′)2 = (dt′)2 − (dx′)2 = γ20(dt2 + β2
0dx

2 − dx2 − β2
0dt

2) = γ20 [dt2(1− β2
0)− dx2(1− β2

0)] =

γ20(1− β2
0)(dt2 − dx2) = dt2 − dx2 = dτ2

Now we can make the right choice setting

v =
ds

dτ
= ṡ = (ṫI + ẋiei) = | v2 =

ds2

dτ2
= −1 (2.0.7)

where the final identity can also be justified by

v2 = (ṫI + ẋiei)(ṫI + ẋjej) = −(ṫ2 − ẋ2) = −γ2[1−
(dx
dt

)2
] = −1

2.1 Considerations and new implications

The idea that guides our action in this attempt to reformatise Special Relativity, is that time is not a
“vector” dimension in itself, but rather arises from a particular interaction of the two spatial dimensions,
which is represented precisely by the exterior product. This is because we can’t misure time except
through a spacial shift. In this regard, it is essential to underline that a fundamental consequence of
this choice, is that the metric tensor is the result of a specific interaction and not the opposite, since the
line element is the result of the geometric product of differential multivectors. Another very important
step in understanding our approach, is to think about how we measure the world around us. In fact, we
can misure a physical event thanks to the mediators like photons and gravitons. We can see an object
in front of us ie a source of energy emits photons that “bounce off” the body carrying information to
our receptors. Thus, every observation we make is local, or perahps even punctual; therefore what we
measure is always and only proper time (dx = 0 ⇐⇒ γ = 1 | dτ = dt). But that’s not all: what we
perceive as “spatial dimensions” are nothing but the temporal distances as they are “obtainable” as the
maximum speed at which information travels (c = 1) multiplied by a specific time. Of course, what
has been asserted so far deserves a more in-depth motivation. To this end, we introduce a new physical
quantity, able to fully explain the concept of measure.
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3 Defining interaction field.

3.1 Geometrical premises

We begin our discussion in a traditional two-dimensional Euclidean space. Let us take for example a
circumference (S1): the length of its ”infinitesimal” stretch dl will be equal to rdθ (differential form of
the circumference). In fact, it is sufficient to think of fixing an origin O, take a radius of length r centered
in it and make it rotate for an angle dθ (fig.1). Moreover being “radius=constant”, we can integrate
without further delay considering the complete angular domain, that is, all the revolution angle equal to
2π, obtaining the following relations:

Differential form for the length of S1 (local).

dl = rdθ (3.1.1)

Integral form for the length of S1 (global).

l = 2πr (3.1.2)

It’s easy to see that the angle can therefore be defined as the ratio between the infinitesimal length section
of the arc and the radius, such that

dθ =
dl

r

Figure 1: circumference arc lenght.

Reasoning in the same way for the three-dimensional case, where a one-dimensional length becomes
a “two-dimensional length” (an area), we will have:
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Differential form for the length of S2 (local).

dA = r2dΩ (3.1.3)

Integral form for the length of S2 (global).

A = 4πr2 (3.1.4)

from which we derive the differential form (local) dΩ = dA/r2 and the integral (global) Ω = 4π that
define the solid angle. This angle is measured in ste-radians or square radians, the 3-dimensional radians.
To solve the last integral, we resort to an analysis of the geometry of the sphere. Let’s look at figure 2:

Figure 2: sphere portion area.

we notice that the red square can be obtained by rotating the radius r of an angle dθ and the radius
ra of an angle dφ. Its area is the product of these two dimensions (base × height), and observing that
ra = r sin θ (with θ as the angle between the radius and the vertical axis) we have:

Differential form for the area of S2.

dA = r2sinθ dθ dφ (3.1.5)

Comparing (3.1.3) with (3.1.5) we obtain that

dΩ = sinθ dθ dφ
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3.2 Interaction Hypothesis.

We are used to thinking that our mind “deceives us” when it shows us objects that are far smaller than
they are in reality; all this to give us “the sense of depth”. The intention here is to completely overturn
this concept, since in this interpretation, the mind shows us a fundamental property of space-time in
which we live, that is the interaction field. In fact, as we have already discussed, mediators allow us to
observe reality. In most cases we are used to experimenting on a daily basis, these particles are photons.
A light source emanates photons, which hit the objects around us, bouncing on them, then reaching our
eyes and bringing us information about their properties, like position, shape or color. So the perception
we have of the world is completely mediated by particles , and from their energetic interactions with our
receptors. Now the key question: why if we move away from an object we see it smaller? Let’s imagine
shooting a photon in a random direction around us: we know that the complete solid angle we have is 4π.
We also know that the closer an object is to us, the more the probability of striking it is high, because
the solid angle it occupies increases (we see it bigger). On the contrary, as we move away from the object
in exam, the interaction field is reduced, in the sense that the probability of hitting it is reduced (we see
it smaller). Our brain, therefore, does nothing but provide us with a visualization of the interaction field
with the various objects of the universe, showing them “smaller” when the interaction field is smaller and
larger when the IF is greater (fig.3).

Figure 3: IF in the projective space-time.

In view of the above, we are ready to give rigorous definitions of what we have just expressed philosoph-
ically:

(3.2.1) Definition: discretization operator.

Let R(M) be a region of a m-dimensional manifold. We define discretizer the operator that puts a
discrete grid on the aforementioned region.
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(3.2.2) Definition: discrete interaction field.

Let Rs(S2) be a discrete grid applied to a three dimensional spherical surface. We define interaction
field that application that associates to each element “s” of the grid its probability, where the latter is

calculated with the relation:

Ps(S2) =
∆Ωs

4π
=
As

A

It is possible to observe Figure 2 to understand what has just been said: the sphere is divided into many
squares, each of which is associated with the probability Ps of being hit by a mediator. Obviously the
total probability will be given by:

P (S2) =

n∑
s=1

Ps = 1 | Ω(S2) =

n∑
s=1

∆Ωs = 4π

where n is the number of squares comprising the grid.

4 Introducing IF in special relativity.

(4.0.1) Definition: antiaffine Clifford superalgebra.

The antiaffine Clifford superalgebra ĀC`p,q is a Clifford algebra armed with vector-point
concept ie points can be applied to vectors, forming the pair (v, P ) where v is the coordinate vector

related to P .

(4.0.2) Definition: punctual interaction operator.

Considering {e1, e2} ∈ R2(R) and an z ∈ R, the punctual interaction operator is the application Î
that through the application ∗, associates a punctual event to a multivector and vice versa, according

to the following laws and properties:

Î :

{
C`p,q −→ ĀC`p,q
M 7−→ M + Iz

∗ :

{
Rn(R) −→ ĀC`p,q
(x1, . . . , xn) 7−→ (x1e1) ∗ · · · ∗ (xnen)

Ss.0 I = I(x) = (x1e1) ∗ (x2e2) = −(x2e2) ∗ (x1e1)

Ss.1 zI = Iz

Ss.2 Iei = −eiI = 0

Ss.3 II = −II = 0

Ss.4 II = I2 = 1

The quantity I is called superscalar and it has a precise geometric meaning: it is the “oriented point”
according to a “sense’ conventionally called “ingoing” or “outgoing” (deliberately remembering the cross
product as we can see in Ss.0) following the right hand rule. So it represents a special point called
coordinate point, as if it were the vector e3 contracted (which implies Ss.2 and Ss.3); but as a good
generator, its square is 1 (Ss.4).
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Geometrical meaning of I.

Figure 4: I is a coordinate point through the vector v.

4.1 Space-time as an antiaffine Clifford superalgebra

First of all we observe that the new concept of multi-vector, which we will call “super-vector”, is of the
form:

S = Îs = Î(It+ xiei) = x+ Iz + It (4.1.1)

where by setting z = 0, we return to the traditional Clifford algebra(1). Furthermore we have:

S2 = (x1e1 + x2e2 + Iz + It)(x1e1 + x2e2 + Iz + It) = −t2 + x2 + z2

and chosing the right coordinate system such as ż = 0, the other important formulas like Lorentz boosts,
proper time and four-velocity remain exactly the same. But there’s a problem: with the assumptions we
have made, we have only two spatial dimensions. So what does z represent? The short answer, is that

z = αt0 | α ∈ [0, 1] (4.1.2)

where t0 is the interaction time or separation time and where α is the information speed and at
the same time the interaction speed, as well as a fraction of light speed c = 1. In fact, we have to think
of our space-time as a bidimensional screen, where each object occupies a certain position (x1, x2) = x.
In this context, what we perceive as the third dimension z is nothing but the interaction time with a
particular body (less than one scalar α), and this is proportional to the interaction field. This is the
reason why we introduced I in the theory: to mathematically formalize the punctual interaction in order
to make it operational. But what is the link between PI and IF? Let us consider a rectangular object
of “proper area” equal to A. As previously discussed in chapter three, if we move this body away from
us (along z) its area apparently decreases such as A′ < A, since its IF decreases (fig.3). But for what
has just been said, this body is temporally (not spatially) separated from us, so much so that the more

(1)this is always possible by a simple rotation of the axis; but this is not the spirit of this treatment.
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we distance it, the more we see it in the past (light takes more time to interact with us). What we have
to do now is to find a function that binds the proper area A(0) = Ap, the transformed area A′ and the
separation time t0.

Figure 5: example of z transformation.

let’s look at figure 5: first of all it is fundamental to understand the meaning of local measurement. A
measure is local when the “measured object” and “unit” elements are on the same equitemporal plane,
ie the time taken by a pair of photons (fired from a certain static source) to communicate with them is
the same. On the countrary, we perform a non local measurement when the two objects lie on different
temporal levels; but of course, to make the measurement sensible, the unit must be on the same time
plane in which the proper measurement was made. In doing so, we obtained a mathematical method for
measuring temporal depth z: in fact, we know that when the object is placed at zero distance from the
emission source, the probability of hitting it by shooting a photon in any direction is 0.5 (occupies half
of the solid angle). Formally we have

Ps(z) =
Ap

AS
(z) =

∆Ω

4π
(z) (4.1.3)

and in the limit for z → zp = 0 we obtain the proper probability

Pp = Ps(0) =
∆Ωp

4π
(4.1.4)

We also know that, taken an ε ∈ (0, 1)


P ′

Pp
(z) =

A′

Ap
(z) = ε

P ′(z) =
Ap

A′S
(z)

(4.1.5)

and combining (4.1.3), (4.1.4) and (4.1.5) we obtain

z =
1

2

√
Ap

πεPp
=

√
Ap

ε∆Ωp
(4.1.6)
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and finally, replacing z = αt0 we have

t0 =
1

α

√
Ap

ε∆Ωp
(4.1.7)

For example, from the figure 5 (in a vacuum space) we have: α = 1, ∆Ωp = 2π, Ap = 6, A′ = 2 | ε = 0.3̄
finding z = t0 ∼ 1.7 units. Now, substituting (4.3.7) in (4.3.1) we obtain the final form of a space-time
supervector:

S = t e1e2 + xiei +

√
Ap

ε∆Ωp
(x1e1) ∗ (x2e2) (4.1.8)

and the invariant assumes the form:

S2 = −t2 + x2 +
Ap

ε∆Ωp
(4.1.9)

What we have achieved is therefore:

1. the elimination of the third spatial dimension

2. the introduction of IF in the relativistic theory

All this is very significant, since a logical explanation is proposed to the question “perception of the three
dimensions” (two spatial and one temporal). Let’s take a look at flat the geometric space-time structure
in two different configurations (fig.6):

Figure 6: the same object in two different space-time configurations.
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as you can see in the situation A, after a certain time t, the object has the same dimension, and this
tells us that it doesn’t have any speed (the IF has remained the same and therefore also the temporal
distance). On the contrary, in the situation B, the object after the same time t appears smaller to us,
and this tells us that it’s “temporally distant” from us, ie although it always belongs to the x, y plane, it
takes more time to interact with it; and thanks to the previously demonstrated formula, we are able to
calculate the interaction time. Yet figure 6 has a problem: although it refers to a homomorphism

φ :

{
ĀC`p,q −→ E3(R)

M 7−→ (x0, x1, x2)

that is always possible to construct, such as time does not assume the geometric meaning we have
requested (ie the geometric product e1e2). In order to do this, it’s necessary to contract the t axis on
the x1, x2 plane, and as for what happened with z, find its interpretation in the energy relation with the
reference frame. In fact, the duration of an event can be represented geometrically through the coefficient
t of the square e1e2 ie the size of the square tI provides information inherently to the duration of the
event Iz centered in x. In doing so, time is again the same as the area of a particular flat figure; in this
case, the area of a square.

4.2 Time as a consequence of rest energy

One thinks, for example, of kinetic energy: this, classically, is determined starting from the speed of
a body with respect to a reference frame. Yet, thanks to special relativity, we know that a body has
energy even when it does not have speed. Ergo, the concept of energy comes before that of velocity and
therefore, if a body has no energy then it can not have velocity, since velocity is only possible for bodies
with rest energy. But that’s not all: current physical theories envisaged the so-called principle of energy
conservation; being a “principle” it must necessarily constitute an inviolable guideline for the formulation
of any hypothesis. The problem is that, due to the current general approach, we need the concept of
speed to later define that of kinetic energy. So we are setting a principle of the theory, on a quantity not
yet defined. Obviously this is not sensible ie speed is a quantity derived from energy, and so are space
and time. Thus, when a body is kinetically stationary, then it has a purely temporal energy, since time
continues to flow (and is equivalent to the proper time) precisely thanks to the fact that the body itself
has a rest-energy. Mathematically, being aware of the validity of the formula E = γ(β)m0, for a massive
body that moves with velocity β, we have:

|β| =
√

1−
(m0

E

)2
(4.2.1)

Now the reading is very different: in fact, if the body has a resting mass m0 equal to its total energy
E, then it is still; on the contrary, if the body is resting at rest less than its energy, then it moves. The
constraint for belonging to this universe becomes:

m0 ≤ E (4.2.2)

Furthermore, we can rearrange the metric according to the new expression of β, obtaining:

dS2 = −dt2(1− β2) = −dt2
[
1−

(
1− m2

0

E2

)]
:

dS2

dt2
+
m2

0

E2
= 0 (4.2.3)
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or equivalently (2)

dS2

dt2
= −m

2
0

E2
(4.2.4)

It is very interesting to note how the variation of the line element with respect to time squared is equal
to the opposite of the ratio between mass at rest and total energy squared. Conversly, in the perspective
of a uniform rectilinear motion, the ratio between the squares the proper duration dS of the event and
the duration dt of the event measured by a reference system O, is always equal to the ratio between the
squares of the mass at rest and the total energy. We can also derive the geodesic equation:

S(t) = IT(t) = Im0

∫ t

t0

dt̃

E(t̃)
(4.2.5)

And what happens in the case of photons? To answer that we have to introduce a new chapter.

4.3 The total energy problem and coordinates meaning

We have seen how energy and time are linked together. However, there is a non-negligible problem: the
energy conservation principle does not indicate anything physical, since the total energy depends on the
observer. For example, two observers with equal mass and relative velocity equal to zero both measure
E = m0 respectevely, while a third observer with a relative velocity (to the other two) different from zero,
will measure E > m0 with respect to the kinetic term. So the problem is the dependence on the reference
frame and, if we think about it, also on the coordinate system. For example, I could use a coordinate
transformation to my liking and measure an arbitrarily different β′. In fact, in special relativity, the
physical conserved and invariant quantity is not energy but the four-momentum (E, px, py, pz), which in
our interpretation takes the form

(IE, px, py, pz) = (e1e2 E, px, py, pz) (4.3.1)

where

pi = γ(β)m0βi (4.3.2)

and

(IE)2 +
[
(p1)

2
+ (p2)

2
+ (pz)

2]
= −γ(β)2m2

0

(
1− β2

)
= −m2

0 =
(
e1e2 m0

)2
(4.3.3)

constant for every observer. By placing the four-momentum conservation/invariance principle as
a new principle of special relativity, timelike vectors are called “physical” for a good reason, namely, the
conservation of a measurable quantity. In fact, the result −m2

0 indicates that only negative-norm vectors
have physical meaning, since the mass m0 must be a real value. But not only that: this vector can be
obtained starting from (Idt, dx1, dx2, dz) multiplying it by the invariant quantity

m0
1

dτ
= m0γ

1

dt

such that

(2)These results can be demonstrated in a simpler but perhaps less significant way, ie multiplying and dividing proper
time for m0.

12



m0γ
1

dt
(Idt, dx1, dx2, dz) = (Im0γ,m0γβ

1,m0γ0β
2,m0γ0β

z) = (IE, p1, p2, pz) (4.3.4)

provided that what we are observing is a body with a uniform rectilinear motion. If the body moved with
accelerated motion, we would have to multiply the displacement four-vector directly by the non-invariant
quantity m0γ(β)dt−1. Here we have proved the

(4.1.1) Theorem: the rest mass reality condition.(3)

the rest mass of a physical object is real and non-zero (resp. zero) if and only if its displacement
four-vector is timelike (resp. null).

So in the photon case, we have

m0 = 0 ⇐⇒ E2 = p2 (4.3.5)

and if we substitute it in (4.2.1) we obtain

β = 1 ⇐⇒ dS2 = 0 (4.3.6)

In general, by the four-momentum conservation E2 − p2 = m2
0 and (4.2.1) we have

|β| =

√
1− m2

0

p2 +m2
0

= |p|

√
1

p2 +m2
0

(4.3.7)

Moreover, thanks to the de Broglie hypotesis and the Planck-Einstein relation, we know that the energy
of a particle is given by

E = ~ω (4.3.8)

where ω represents the pulsation of the particle itself [3]. Therefore we see how energy can always be
interpreted as some oscillation and therefore rotation, or better, as it manifests itself through oscillations
and rotations. So, in our interpretation, time is “created” through the energetic interaction of space, as
if it were the wave generated by an energetic event. In this way we have defined how time is formed in
our theory, but we have not yet defined what exactly is.

5 Time as ordered memory of events: introduction of causal
memory.

Let us suppose we want to measure the physical movement of a body from point A to point B. Once the
body has arrived in B, how do we know that it started from A? How do we know that position A was

(3)we can also call it rest energy reality condition.
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occupied before position B? Simple: we must remember it. Thus, to carry out any movement measure-
ments, it is absolutely necessary to have an ordered memory of the events. But such an “imposed order”
is not a limitation of our mind: we think about of entropy. Entropy is the physical quantity that allows
us to measure the temporal order of the universe in a univocal way. Here then, ordered memory is not
just a human stratagem, but a characteristic of space-time itself, through the presence of energy in two
different stages: mass and pure energy. This last statement is very important, since for a photon (ie for
a particle of pure energy) the dS2 = 0 ie its time is stopped. So, to have entropy, we need the contempo-
rary coexistence of both energy stages. We also think of the convention on the rotation direction of e1e2:
referring to figure 4 (remembering the right-hand rule), we observe how the point P is the contraction of
a straight line oriented with outgoing sense from the sheet; this sense, indicates the growth sense of time.
The analogy is that of a straight line pointing towards us; in this way, all the objects distant from us along
z are collocated in the past (and actually it is the sense of this setting). In this sense, the idea is time is
the result of ”random” energy fluctuation, where ”random” means that they have no generating cause ie
causally disconnected. Clearly though, the total energy must be conserved. Therefore, for each oscillation
that produces energy from the vacuum (which we will call positive fluctuation) there must be one that re-
quires the same amount of energy (which we will call negative fluctuation), such that the energy balance is:

Ep + En = 0 ⇐⇒ Ep = −En (5.0.1)

In a situation of total symmetry, obviously no signal would be produced and no time could exist. Then
it is necessary to hypothesize the presence of some event that breaks this symmetry. We call these events
TEHO (temporal event horizon). Similar to the fluctuations, they are absolutely random; ergo, they can
preserve or not preserve symmetry in an absolutely random manner. Of course, of all possible events,
we have perception only of those that break symmetry between positive and negative fluctuations. In
fact, we know that the only way to observe is to measure, and we can only measure information. But
information is linked to entropy from the Boltzman principle

S = kB ln Γ (5.0.2)

where k is the Blotzmann constant and Γ is the “volume” occupied by a nanoscopic configuration in the
phase space, enclosed by a hypersurface of constant energy [2]. Now, since from the second principle of
thermodynamics derives

∆S ≥ 0 ⇐⇒ ∆t ≥ 0 (5.0.3)

we know that if time “flows forward” we have a gain of information (and therefore we can do a measure-
ment) and, on the contrary, if time “flows back” we have a loss of information (ie we cannot measure
anything ie we cannot have any information). But that’s not all: in fact, similar to normal energy os-
cillations, these fluctuations emit “temporal waves” that have constructive or destructive interferences;
certainly the time that we “measure” derives from the constructive ones. In conclusion, we can give a
strict definition of time:

Definition of time (informal)

Time is the result of constructive interactions between positive fluctuations in a TEHO state.

Let’s clarify the situation with figure 7:
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Figure 7: positive and negative fluctuations in a TEHO state.

But exactly, what is a TEHO state? Basically the TEHO is a temporal surface that separates the inner
region of a temporal white hole (an object that can only expel information) from the inner region of a
temporal black hole (an object that can only absorb information). In this context, the universe is the
result of an energetic decompensation with total energy equal to 1, from which the law β ≤ 1 derives
or equivalently ṡ2 = 1. So, by imagining a universe that expands temporally with energy 1, we have
that the dτ2 represents the temporal shift with respect to the universe (in fact for the photons we have
dτ2 = 0, since they have a temporal energy equal to 1) and in the same way, the ds2 represents the
”energetic shift” ie the temporal energy that a body takes from the space-time structure to acquire its
own kinetic energy (in fact for the photons we have ds2 = 0, since they take it all). Furthermore, by ob-
serving figure 8, we can see how the TEHO structure guarantees information conservation. The temporal
white hole (i.e. the temporal inversion of a temporal black hole) is the result of negative oscillations,
ie those that we cannot measure; therefore, it is sensible to call this region future (so much so that the
future to interact with the present must go back in time). On the contrary, the black hole is the result
of positive oscillations, and absorbs the energy thrown by the white hole, that is, of the events we have
already measured; therefore it is sensibile to call this region past. Finally, the TEHO surface is our present.

Figure 8: temporal white and black holes in a TEHO state.

So the “temporal black hole” is our memory, that is, the immutable set of events we have already mea-
sured (in fact, to escape from a black hole it is necessary to exceed the speed of light, but this requires
an energy greater than 1), while the “temporal white hole” is our non-memory, that is, the set of
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events we have not measured yet. However we must not think of the temporal white hole as a future
already determined, since the measurement of events takes place on the horizon between the two tempo-
ral holes, that is, where the interaction between e1 and e2 takes place, forming the temporal element e1e2.

5.1 Ordered memory metric

From (4.4.4) and (4.4.6) we get

∆S2 = −∆t2
m2

0

E2
= −∆T2 (5.1.1)

which leads to (4)

∆S = e1e2 ∆t
m0

E
= e1e2 ∆T (5.1.2)

From the latter formula we can deduce the close link between entropy and metric, that is

∆S ∝ kB e2e1 ∆S = kB∆T (5.1.3)

Thus, the whole universe is permeated by a fundamental oscillation (e1e2) which generates an ordered
memory of events (the ∆t interval). But how? From the de Broglie and Planck-Einstein equations we
have:

∆t = h
N

εf
(5.1.4)

where εf is the fundamental energy of the universe and N is the number of oscillations associated. It
follows

∆S = e1e2 h
Nm0

εfE
(5.1.5)

Now that we have built the line element of the metric through the concept of energy, our work could
be said to be concluded. But implicitly a fundamental question remains: what does “oscillation” mean?
Obviously we can not think of a ball that moves up and down for two reasons: the first is that, quantumly
speaking, the wave function collapses into a particle only in the act of measurement, so it is senseless
to describe energy only as a whole of corpuscles without mass; the second is that, even if we could cir-
cumvent the first problem, the kinetic energy of a particle can potentially tend to infinity ie the ball,
oscillating, would locally exceed the speed of light. In all this, however, we must not forget one thing:
time arises from energetic fluctuations and not the other way around. Ergo we cannot think of oscillations
as a variation of something over time. The solution to this apparent paradox lies in the introduction
of a geometry that admits fundamental constituent elements of movement (and not simply “moving”).

(4)clearly, since energy and time are defined as principles, the steps must be thought exactly the opposite.
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In fact, let’s imagine to quantize the time: in order to have an increasing temporal shift, a quantum
leap must be made from the first quantum to the second and so on. Let’s imagine now having all the
quantum leaps neatly arranged on a clock (as if they were “seconds”), whose “second hand” moves with
continuity: for what has been said, in the movement from the first quantum to the second, no time can
be employed (otherwise we should admit the existence of a smaller quantum of time). Here then, the
movement of the hand within a single quantum of time is the geometric form of the temporal quantum.
We have always been accustomed to thinking of the geometry of space-time in a static way, bound to
moments, as if it were being photographed; and this prejudicial vision has distorted our understanding
of reality. The admission of a non-static geometry in my opinion, is the only sensible way to con-
tinue the investigation of the role of time in the theory of relativity (special and “general”). We must
accept the idea that the temporal quantum contains oscillations, because it is geometrically made like this.

6 Conclusions

Our intent with this article was to find a formulation of special relativity that allowed four things:

1. find a geometric interpretation of time;

2. build a metric based on the principle of energy conservation;

3. implement holographic theory;

4. lay the foundations for a possible connection with quantum mechanics.

The most interesting fact is that these four objectives have proved to be in correlation with each other
in an absolutely essential way, since the element e1e2 mathematically and geometrically describes the
fundamental energy oscillation, the temporal quantum (as a consequence) and the screen from which the
holographic projection is born. Obviously this examination is only a starting point, since three funda-
mental points are missing:

1. a complete discussion of the Lorentz transformations;

2. the implementation of gravity;

3. an in-depth description of the quantum phenomenon that produces the bivector generator e1e2.

But of course we can say that the starting point has been successfully formalized.
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