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Abstract: This paper will provide some well based scientific arguments that time is neither a
product of space nor an illusion; instead time is in a state of constant motion. That motion
inflated space from the very beginning, the Big Bang, and it still does so now. We will name it
“temporal motion” and provide a detailed explanation and kinematics to why this concept is far
more accurate than the current concept of “repulsive gravity” that dominates in the cosmic
inflation studies. Temporal motion inflates space and creates the relationship between space and
time known as the space-time continuum; time is dominant in this relationship since its motion
started the initial inflation of space, giving birth to the Universe, and continues to inflate space
ever since.
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Introduction

Some of the unexplained problems in physics can be explained and proven in a relatively simple
way if we apply the logic of General Relativity on other fields of physics. The simplest way is to
use “temporal motion” instead of “repulsive gravity” [1] to explain the inflation of space from
the initial inflation, often called “cosmic inflation”, to the present time.

We use a (-, +, +, +) metric, where (-) marks the dimension of time (t) as usual [2]. Even in the
simplest form of a (R*) flat spacetime with (¢, x,y,z) we have a metric:

(1) ds? = —c?dt? + x* + y* + 22

We will proclaim that temporal motion inflates space; the inflation is its equivalent of what a
trajectory is for spatial motion. Temporal motion has a velocity (c) which is the speed of light
and can be thought of as a speed limit of the Universe. This limit exists due to temporal motion
since nothing can move in space faster than time due to the entanglement of space and time
known as the spacetime continuum.

Cosmological model

The Universe will be represented as homogenous and isotropic. Isotropy means that the metric
must be diagonal since it will be show that space is allowed to be curved. Therefore we will use
spherical coordinates to describe the metric.

The metric is given by the following line element:
(2) ds? = dr? + r?(d6? + sin? 8 dp?)
where we measure (6) from the north pole and at the south pole it will equal (7).
In order to simplify the calculations, we abbreviate the term between the brackets as:
(3) dw? = dB? + sin? O dp?

because it is a measure of angle, which can be thought of as “on the sky” from the observers
point of view [4]. It is important to mention that the observers are at the center of the spherical
coordinate system.

Due to the isotropy of the Universe the angle between two galaxies, for the observers, is the true
angle from the observers’ vantage point and the expansion of the Universe does not change this
angle.

Finally, we represent flat space as:

(4) ds? = dr? + r?’dw?



Robertson and Walker proved that the only alternative metric that obeys both isotropy and
homogeneity is:

(5) ds? = dr? + fx(r)?dw?
where (fx (7)) is the curvature function given by:

KY2forK >0
(6) fx(r) = rforK =20
K=Y%sinh (K'/?r) for K <0

which means that the circumference of a sphere around the observers with a radius (r) is, for
(K # 0), not anymore equal to (C = 2rr) but smaller for (K > 0) and larger for (K < 0).

The surface area of that sphere would no longer be (S = (4”/3)r3) but smaller for (K > 0) and
larger for (K < 0). If (r) is (r < |K|~%/?) the deviation from (C = 2nr) and (S = (4”/3)r3) is
very small, but as (r) approaches (|K|~1/2) the deviation can become rather large.

The metric in the equation (1) can also be written as:

2

2 2
1—Kr2+r dw

(7) ds? =

If we determine an alternative radius () as:
@) r = fx(r)
This metric is different only in the way we chose our coordinate (7).

We can now build our model by taking for each point in time a RW space. We allow the scale
factor and the curvature of the RW space to vary with time [3]. This gives the generic metric:

(9) ds? = —dt? + a(t)?[dx? + fx(x)*x*dw?]

the function (a(t)) is the spatial scale factor that depends on time and it will describe the spatial
expansion of the Universe. We use (x) instead of () because the radial coordinate, in this form,
no longer has meaning as a true distance.

Temporal Motion

Temporal motion needs three equations for a trajectory to successfully explain inflation since
inflation can only occur in three spatial dimensions, unlike expansion that can happen in one or
two dimensions.



The equation for temporal motion has to be on a quantum level to satisfy the observational
evidence that suggests the opinion that the Universe comes from a singularity. We do so by
establishing a “negative factor” (d/]) which has no dimension or numerical value, it isonly a (-)
although if the necessity arises it can be given an arbitrary value of (—1) for mathematical needs.

We write a simple equation of motion:

(10)§ » =6 f dl L(a(t), a(t))

Where (=) is the symbol for temporal motion, (a(t)) is the three-dimensional
trajectory/inflation and (a(t)) is the velocity that equals (c) the speed of light. However, due to
the negative factor the velocity is:

(1) a (t) =—c

However we encounter a problem, negative velocity will not function and the equations will fail.
Having in mind that temporal motion doesn’t have a trajectory but it instead inflates, therefore
needing three spatial dimensions to describe its motion, we now define that negative velocity,
that is negative motion, is the same as positive motion but it instead has a very low negative
pressure (p). Therefore negative velocity (—c) is a positive velocity with a negative pressure:

(12) a=(t) = —pc

Where the pressure (p) equals 1. This allows us to form the equations, three of them, for the
temporal course of inflation.

And the trajectory describing inflation (a(t)) becomes (a~(t)) due to the negative factor and
functions as:

(7 09 = 1% iy e
~> (y) = log »(¥)
(13) a=(£) 4 ) Jim, (5+7)

> (D)= ) myi+0x,

\ i=1

The equations might seem too complicated to comprehend but they are practical when we apply
x y
that (p = 1) we get the solutions (lim (3 + 1)) equals () and (lim (5 + 1)) equals (e) as
X—>00 \X y—o00 \Y

well, where the first two equations become (= (x) = log.(x)) and (= (y) = log.(y)) and the
third equation (= (2)) is the “wave function”, representing “temporal waves”. Every temporal
wave can be thought of as a spatial layer, or a frame. We will define them as “z-frames” and
state that each value of (z) represents every individual z-frame from (1) to (n).



The mathematical core of the equations is:
(14)e=m-6

This equation is the symmetry of temporal motion and therefore it is the mathematical logic
behind the temporal kinematics, simply put the mathematical foundation of temporal motion. We
shall name this equation the “logos equation” therefore solving one of the oldest mysteries of
physics to why the mathematical values (rr) and (e) have such an important role in physics. They
are, for all intents and purposes, dimensionless constants. When we draw the functions, we get
an image:

Figure 1: Functions - (x) is red, - (y) is green and - (z) are the ellipses from 1 to n.

When we remove the coordinate system it looks like this:

Figure 2: Trajectory of temporal motion.



Since space and time and entangled in a relationship that is spacetime, all fundamental forces
function in a reverse way than temporal motion but with the same symmetry, forming potential
wells or local potential minimums while temporal motion constantly strides to form a global
potential maximum which results in a constant increase in entropy on the global level. This led to
the shape of atoms, celestial bodies etc.

Z-frames

Every individual z-frame is represented by a value of (i) from eq. (13), for example the current
period is (i = 1), to represent different eras of the Universe. [5]

For:
(15) (i = 1000)

we have a value:

3 2/3
(16) a(t) ~ (EHOw/Qm;Ot)

which is a z-frame know as “matter dominated era”. Earlier than that, in a z-frame known as the
“radiation dominated era”, a period when the Universe was dominated by radiation, around (i =
3200) we have a value:

1/2
(17) a(t) = (2Hoy/2;,t)
The early, radiation dominated Universe expanded as:
(18) a x Vt

Every frame has slightly more temporal-kinetic energy, or “dark energy”, than the previous one
but since the differences in the trillions of frames is complicated to determine it is therefore
simpler and more productive to use only some frames.

Due to the low negative pressure of temporal motion, its kinetic energy which is “dark energy”,
also has a low negative pressure (—p = —1) [6]. Having such a pressure, dark energy accelerates
the inflation of space conducted by temporal motion.

Fundamental forces

Due to the relationship of space and time fundamental forces also have their temporal equations,
which are the same for all of them, they function opposite to temporal motion.



(~ (x) =log %/, (X)
Jim (Z-+p)
> (y) =log Ve &)
(19) Prompress (t) 4 Jim (F1p)
n
» (2) = Znyl + 0x;
i=1

All the forces are centralized due to (a~ — 0) and function as potential wells. We will draw an
imaginary temporal line to represent the axis. Angles (a,) and (a, ) are the angles between the
imaginary line, the axis, and dimensions (x) and (y). Same as with the first temporal equations,

)"

y
Ja
(p = 1) providing the solutions ( lim (i +1 =e)and (lim (i + 1) Y = e) meaning
a=—0 \ax a”—-0 \qy

that (= (x) = log.(x)) and (= (y) = log.(y)). The third equation also functions as a wave
equation, depending on the nature of waves and the (e = @ — §) also applies explaining how
waves spread though space and time, that is the spacetime continuum.
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/

Figure 3: Two dimensional representation of the temporal equations for fundamental forces.
There are three cases to explain in order to understand the evolution of fundamental forces.

1) The Gravitational force. We draw an ellipse to represent a celestial body:



Figure 4: The Gravitational field of Earth.

The best way to describe the centralized nature of gravity is by gravitational compression,
meaning that we need to describe the center of a gravitational field.

Any body that falls under the influence of a gravitational field of a celestial body will
instantaneously react to its gravitational center regardless of the distance from the center. The
body will react by gaining its own center of weight which is essentially the gravitational center
of the body. A good example for this is a stick, holding a stick by its end takes more effort than
to hold it by its center.

For uniform gravitational fields the gravitational center is the same as the center of mass, making
it relatively simple to determine it. For non-uniform gravitational fields the gravitational center
(cg W = [ 3dw) becomes (cg W = g [[[ 3 p dx dy dz) where (W) is total weight, (p) is the
density, (3) is the distance from a reference line, (dw) is an increment of weight and (cg) is the
gravitational center. Here (cg W = P.ompress) therefore for gravity we have:

(20) Pcompress =J j]j 3pdxdydz

What we get is a gravitational well. Due to such a nature, the gravitational time dilatation is the
strongest at the poles of a celestial body.

2) The Electromagnetic force which is similar to the gravitational force on a macroscopic scale
but much stronger than it.



Figure 5: Electromagnetic force of Earth.

Similarly to the gravitational force, electromagnetic force will instantaneously polarize during a
reaction; in essence it is forming dipoles instantaneously which is the ability known as
polarizability.

Electromagnetic fields, such as Earths, function similarly as gravitational fields specifically it is
their compression that is similar, with charge instead of mass.

In case of non-uniform electromagnetic field it is difficult to determine them without examining
each field individually. For uniform electromagnetic fields we have:

%)

21) P, =—T*
( ) compress 3C

where (o) is the Stefan-Boltzmann constant and (T') is temperature.
We get an electric and a magnetic potential well, in short electromagnetic well.

3) The strong and the weak interaction.
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Figure 6: The Atom, where + and the green center is the nucleus and the blue cloud and e~
represents the electrons.

Most of the mass is in the nucleus where the nuclear force interacts between protons and
neutrons and it is a product of the strong nuclear force that interacts between the quarks which
form the protons and neutrons. The electromagnetic force interacts between protons and
electrons, keeping electrons in a “cloud”.

The simplest way to explain the electron cloud would be with an electrostatic potential well. We

z-e

could describe this with (P.ompress = %) where (E = ) however it is difficult to apply a

ATegy?
term such as pressure within the small microscopic size of the atom which is why we will
describe the electrostatic well in a different manner.

The atom doesn’t have poles but it does have “kinetic currents”, two of them or more, and the
two sides of the electron cloud have to be equal if there are two currents or the atom will grow
increasingly unstable until it reaches the state of radioactive decay (a neutron turns into a proton,
electron and a anti-electron neutrino in some cases) which is governed by the weak interaction.

Here we have a way to explain how the electrostatic potential well functions by using the kinetic
energy of electrons. We describe the kinetic currents as up:
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@) 1) =5 §1|sv|vi )
1=

and down:



" h? O
(23) (Tu| = —5— > (@|v?|¥|
=1

where (V) is the Laplacian of the system and (m,) is the mass of the electron. The currents
change their positions often.

Further on we define that:

8 N, TX n,my n,mnz
24) ¥ - / - ( ) i (™) ( )
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which defines the electrostatic potential well. It could be argued that the Kinetic currents give a
“kinetic shape” to the atom by functioning to define its orbitals. There can be more than two
currents, depending on the nature of the atom, for example ((T|, |Tk), (T, |T‘k) ).

also:

Figure 7: Atomic orbitals where 1) represents two currents and 2) represents four currents

Atoms can have even more than four currents and due to them, atoms put under high pressure
will start forming crystallized structures that are mistakenly defined by chemists as counter-
intuitive.

Conclusion

Using temporal equations allows for a much simpler and more accurate theory of inflation since
guantum vacuums were enough to produce the temporal motion and to start the Big Bang.
Kinematics of time create the cone, setting the course of inflation from the beginning and,



possibly to an end as well. The only necessary aspect is the low negative pressure and quantum
vacuum fluctuations to occur in the same point which results with temporal motion.
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