Conceptual FrameWork
Research papers

Is discrete space not isotropic?

Sydney Ernest Grimm**

The use of the model of discrete/quantized space sets the
focus on mathematics instead of physics. It benefits the in-
terpretation of observed and measured phenomena at the
cosmological scale size. It is an approach that simplifies
the problems around the understanding of the properties of
the basic quantum fields.

Introduction

Quantum field theory (QFT) is the leading theory in theor-
etical physics. The development started at the middle of
the 20" century and the general concept is the idea that the
universe is tessellated by a structure that is composed by a
limited number of basic quantum fields. These basic
quantum fields are responsible for the observable and de-
tectable phenomena in the universe.™

There is interaction between the distinct basic quantum
fields. The consequence is that the volume of one unit of
the structure of discrete space represents the unification of
the properties of the basic quantum fields. That means that
the properties of all the basic quantum fields fit into the
volume of one unit of the structure of discrete space.

The transformations of one unit of discrete space are the
result of the mutual relations between all the units of the
structure.”” Every unit has the same “power” to transform
its variable properties and the result is the synchronization
of all the energy changes in the universe (“quanta
transfer”).” The consequence is that quantum time (t,) is a
universal constant — in line with Planck’s constant and the
constant speed of light — and it is directly related to the to-
pological deformation of the shapes of the units of the
structure of discrete space.

However, a hypothesis must be verified by experiments
and/or observations. So the question is, will experiments
and observations confirm the model?
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The universal scalar field

The only known true scalar in 3D geometrical space is the
sphere. That is why in lectures and articles about the scalar
field explanatory images are used that show spheres or a
cross section of spheres. Like figure 1, the supposed “tan-
gible” existence of the Higgs field within the dynamical
structure of quantum gravity (the Causal Dynamical Trian-
gulations approach).”!

figure 1

All the scalars of the Higgs field have the same magnitude
(radius) in nearly the whole universe. There exist only tem-
porally decreased scalars inside rest mass carrying particles
and black holes. Because all the “tangible” phenomena are
in motion in relation to the rest frame of discrete space.

So if a rest mass carrying particle changes its position, the
decreased scalar returns to its previous radius. So what is
the mechanism behind this mysterious recovery? Figure 1
isn’t helpful at all because it shows 2 scalars of the Higgs
field “drifting” within the electromagnetic field.

Nevertheless, one thing is for sure, the energy density of
the electromagnetic field around both scalars cannot pre-
vent the scalars from increasing their radius. The only geo-
metrical “law” that prevent both scalars to expand their
radii on and on, is the size of all the other scalars around.
Actually the creation of a scalar lattice, see figure 2.
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figure 2

This is not a really attractive geometrical “law” for most
physicists because it proves that there exists an absolute
rest frame in the universe. Moreover, the volume of the
scalars is about 74% of the whole volume of the structure
of the basic quantum fields so it is geometrically im-
possible that the structure can “wrap” around rest mass to
create gravity, like the favourite model of curved space-
time suggests."
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figure 3

The scalar lattice

Figure 2 shows that the configuration of the scalars of the
Higgs field doesn’t represent an isotropic configuration.
There is a clear difference between the layers of the scalars
in relation to the density of the arrangement. For example
layer 1, 2 have a rectangle array of scalars and layer a, b, c
have a triangle array. That is why the lattice density of
both different type of scalar arrays has a ratio of about
1,414 : 1,632.°

Electromagnetic waves propagate within the electromag-
netic field with a constant velocity, the speed of light. The
universal constant represents the linear pass on of one
quantum of energy — actually a fixed amount of topological
deformation — within the units of the structure of the basic
quantum fields. In general it must be the density of the
scalar lattice that determines the velocity of light.

Suppose that I can draw an imaginary blue, partly transpar-
ent sphere with a radius that has a metric that is independ-
ent of the structure of the basic quantum fields. So I know
that the distance between the centre of the sphere and
every position on its surface is identical. Figure 3 shows
the blue transparent sphere and inside (top view) layers of
scalars in such a way that the outward scalars touch the
surface of the blue sphere (red circle).

figure 4

If I fill the whole sphere with scalars the number of scalars
that “fit” the radius of the sphere will depend on the point
of contact of the radius with the surface of the sphere. Fig-
ure 4 shows the result. A surplus of scalar density is dark
grey (rectangle array) and a deficit of scalar density is light
grey (triangle array). The curved red circles show all the
positions where the distance between the centre of the
sphere and the scalar lattice is exactly the same. In other
words, will the anisotropy of the scalar lattice influences
the time of arrival of electromagnetic waves by emitters
everywhere in the universe?
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Instantaneous influence

The linear pass on of the quantum of topological deforma-
tion within the structure of the basic quantum fields is the
speed of light. The quantum is part of the continuous redis-
tribution of energy everywhere in the universe. But in va-
cuum space — the flat Higgs field — the quantum of energy
generates a corresponding vector within the magnetic field.

Vectors are 1-dimensional mathematical objects that cor-
respond with the 1D points of contact between the scalars
of the Higgs field in vacuum space. The magnitudes of
these vectors correspond with the energy changes within
the universal electric field.™ The consequence is that a
local concentration of energy — e.g. a nucleus — generates
huge vectors in relation to the vector(s) of one quantum of
energy. The concentration of energy of a celestial body in
turn is huge compared to the energy of a nucleus. Etc.

In other words, the rigid scalars within the lattice of the
Higgs field in vacuum space are traversed by vectors that
are generated by energy because every quantum of energy
has momentum too."”’ Energy concentrations create force
fields like the vectors of Newtonian gravity as a push force
from vacuum space around (see figure 5). However, vec-
tors don’t transfer energy and that is why the influence of
vectors everywhere in vacuum space is instantaneous.

figure 5

The consequence is that the motion of local matter is de-
termined by the energy propagation within the universal
electric field. But the corresponding vectors of the mag-
netic and gravitational field"® act instantaneous and are im-
mune for the variance of the density of the scalar lattice of
the Higgs field. Because the range of a vector in vacuum
space is determined by the opposite vector(s).

Suppose that the surface of figure 4 is covered with emit-
ters that all point in the direction of the centre of the
sphere. One should expect that the recorded time of the
arrived individual electromagnetic waves will reflect the
anisotropy of the structure of the basic quantum fields in
correspondence with the position of the scalar lattice. We
cannot perform such an experiment but we have detected
black body radiation from everywhere around the universe:
the Cosmic Microwave Background radiation (CMB) with
the help of a couple of satellites (Cobe; WMAP; Planck).

figure 6

Although figure 6 shows a lot of (forced) contrast the fre-
quency of the CMB radiation from everywhere around is
nearly identical. The data of the map shows a Doppler ef-
fect — the CMB dipole” — but the whole differentiation
does not correspond with figure 4. Unfortunately, the inter-
pretation of the origin of the CMB rely on the Standard
Cosmological model (ACDM), inclusive the big-bang hy-
pothesis). However, the observations of the James Webb

Space Telescope set doubt about the reliability of the con-
ceptual framework and it seems to affect the interpretation
of the origin of the CMB too."

So it is difficult to draw conclusions if the origin of the
CMB is uncertain. Especially because the big-bang hypo-
thesis is build on 2 observations; the non-Doppler red shift
of the light of distant galaxies and the CMB radiation. Un-
fortunately the CMB radiation is advertised as the evidence
that the non-Doppler red shift is caused by the expansion
of space itself.
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Non-Doppler red shift

Matter represent local concentrations of energy (E = m ¢?).
To concentrate energy there must exist a surplus of energy
around in vacuum space, actually a surplus of surface area
of the joint faces of all the units of the structure of the uni-
verse. The average surplus of energy in the universe is un-
known, but it is conserved. Thus if the units of the struc-
ture of discrete space have the shape of a rhombic dodeca-
hedron, there is no energy available in the whole universe
because the volume of every unit is invariant (figure 6)."!

figure 6

If energy concentrate under influence of the basic proper-
ties of the basic quantum fields — because of the internal
scalar mechanism of every unit — the result is the syn-
chronous creation of a region with a corresponding deficit
of energy.” Figure 7 shows the schematic “picture”.

The surplus of the energy (the particle) is in the centre (1),
the deficit of energy is around the particle (2) and the aver-
age energy density in vacuum space is region 3. There is a
diagram of the local energy density as an overlay (red, blue
and green lines a, b, c).

The consequence of energy concentration — the emergence
and further increase of matter everywhere in the universe —
is the decrease of the average energy density in vacuum
space during the evolution of the universe. The result of
the density decline is a slow drop of the frequency of elec-
tromagnetic waves during the evolution of the universe.
How earlier the electromagnetic wave is emitted, the more
red-shifted. Like the detected non-Doppler red-shifted light
from the far away galaxies in the early universe by the
James Webb Space Telescope.

figure 7
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Dark energy

Newtonian gravity as a vector force — a push force from
vacuum space in the direction of the matter — is only active
from the moment that the local concentration of energy
forces one or more scalars of the flat Higgs field to de-
crease its magnitude. Before the scalar field gets involved
in the creation of rest mass, there is only energy concen-
tration by the universal electric field and its corresponding
magnetic field."” Without energy concentration in vacuum
space gravity cannot emerge.

The gravitational field as a vector field concentrates matter
(figure 5). But that doesn’t mean that the influence of the
universal electric field to concentrate energy has stopped.
The internal scalar mechanism of the units of the structure
in vacuum space are going on to reduce their surface area.

The local available surplus of surface area of the units
plays an important role how this influence will affect the
redistribution of energy in vacuum space. The transfer of
quanta everywhere in the universe is conserved and syn-
chronized."” Therefore it is the average surplus of surface
area of the units of the structure that determines the intens-
ity of the energy transformations during the evolution of
the universe.™"!

The diagram in figure 8 shows the evolution of the uni-
verse at the moment rest mass is created. The volume of
the universe is invariant — horizontal dotted black line —

page 4 of 7


https://zenodo/records/7157306
https://doi.org/10.3390/universe10010048
https://doi.org/10.3390/universe10010048

and the minimal surface area is the vertical dotted line. At
the moment the first matter is created in the universe the
average energy density starts to split in regions with in-
creasing high energy density (blue arrow) and an all-in-
clusive “back ground” with decreasing low energy density
(green arrow). The back ground with low energy density is
of course vacuum space.
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figure 8

It is not so speculative to expect that the influence of the
universal electric field at the cosmological scale size — the
concentration of topological deformation in vacuum space
— will result in the creation of voids, large regions in va-
cuum space where all the units of the structure share a re-

duced energy density.[2131114

Figure 8 shows that during the evolution of the universe
the non-Doppler red shift of the light of distant galaxies
cannot be linear. The non-Doppler red shift will increase in
correspondence with the decline of the average surplus of
surface area of the units of the structure in vacuum space.
In line with the observation that “the expansion of space”

is accelerating.

If there are “easy” explanations for the non-Doppler red-
shift of the light of distant galaxies and the supposed ex-
pansion of space it is reasonable to question the origin of
the CMBR too.
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Dark matter

The concentration of “free” energy in vacuum space de-
pends on the local energy density. If locally there is much
free energy available the process to concentrate energy in
vacuum space needs less volume to “accumulate” the en-
ergy for the concentration. So it is reasonable to expect that
in the early universe (> 13,8 billion years ago) the creation
of primordial black holes — actually enormous rest mass
carrying particles — dominated the evolution,™"*

Figure 9 shows a joint face between 2 units. The trans-
formation of the shape of a unit is only possible if the unit
transfers parts of its volume within the boundary. Thus if a
unit transfers volume to a joint face the surface area in-
creases (0,0 - 1). At point I the radius of the scalar of the
unit starts to decrease. Adding more volume (I — II) results
in a stable situation around V = 1,0 because the surface
area in II is a bit lower than the surface area in I (energy
well). But from II — IIT and further there is an increase of
energy. But there is no stability (energy well) so without a
steady supply of energy the mass of a Black hole “vapor-
ises” (return from III — II).
I
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Unfortunately, Dark matter as a local surplus of energy in
vacuum space doesn’t increase the gravitational force. In
general it accelerates the pass on of matter in vacuum
space. That is why the existence of Dark matter increases
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the rotational velocity at the outskirts of galaxies in rela-
tion with the resultant motion and created magnetic field
under influence of gravitational vectors."!

So it is really difficult to imagine that there is a direct link
between Dark energy and Dark matter — see page 3 — in re-
lation to the “missing” anisotropy of the CMB.
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The CMB

Without a “big-bang” and the hypothesis of cosmic infla-
tion it is difficult to trace back the origin of the CMBR.
The present hypothesis that the CMB originates from the
emergence of Hydrogen atoms is plausible because the
CMBR data shows the radiation has black body character-
istics and a nearly homogeneous distribution in vacuum
space. But the CMB data shows no anisotropy, in spite of
the anisotropy of the scalar lattice (Higgs field).

In the past the CMB radiation was predicted by C.E. Guil-
laume and A.S. Eddington, long before the CMB was de-
tected in 1965." The origin of the “early CMBR” was not
related to the radiation of Hydrogen atoms in the early uni-
verse but related to the temperature of interstellar space un-
der influence of stellar and other electromagnetic radiation.

A hypothesis that needs a universe in dynamical equilib-
rium, actually the dynamical equilibrium of the electro-
magnetic field. In line with the universal conservation laws
(energy and momentum).” The interpretation of the origin
of the CMBR as the temperature of vacuum space does not

violate the existence of the detected CMB dipole."”
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The Hubble tension

It is reasonable to speculate that the anisotropy of the lat-
tice of the scalars of the Higgs field must have a direct re-
lation with the Hubble tension."®™ To get some insight
we have to analyse the consequences of the anisotropy.

Figure 10 shows an “open” image of figure 4 (the 6 square
areas are drawn transparent). The surface on the inside of
the sphere represents the sky at a certain distance from the
centre of the sphere. For example the sphere has a radius of
5 billion light years.

The constant speed of light represents the linear pass on of
quanta by the units of the structure of discrete space. So if
we emit an electromagnetic wave from the centre of the
sphere the time of arrival of the electromagnetic wave at
the surface of figure 10 is determined by the density of the
units of the structure all along it’s trajectory. The con-
sequence is that an electromagnetic wave that arrives in the
centre of a triangle seems to propagate with a higher velo-
city than the electromagnetic wave that arrives at the centre
of a square at the surface of the sphere. Ratio about 1,414 :
1,632 (see page 2).

figure 10

Without the existence of the non-Doppler red shift the ob-
server in the centre of the sphere can only determine the ra-
dius of the sphere with the help of the mean brightness of
the radiation. At least when he is aware of the anisotropy
of the units of the structure. Without this insight he will as-
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sume that an equal brightness of standard candles like
Cepheids and supernovae Ia from every direction means a
nearly perfect sphere, a shared radius.

Non-Doppler red shift originates from the decrease of the
energy “density” in vacuum space during the evolution of
the universe. The consequence is that light from the centre
of a triangle is less red shifted than light from the centre of
a square. In line with the brightness.

The sphere is not a phenomenon, because the Higgs field is
part of the rest frame of the universe. So we cannot specu-
late that during the emission of the light from the surface
area of figure 10 and its arrival in the centre of the sphere —
5 billion light years — the lattice has changed position. It is
the observer at the centre of the sphere who has changed
position during the emission and absorption of the light
wave. That is why the trajectory of the light that is detected
by the observer — e.g. light from the centre of the triangles
and squares — is not at right angles to the layers of the scal-
ars of the Higgs field (see figure 2 and figure 3).

The consequence is that the ratio between the square ar-
rangement and the triangle arrangement of the layers of the
scalars of the Higgs field is less clear. So the position of
the observer in relation to the lattice of the scalars (figure
10) cannot be retrieved in an easy way with the help of
measuring the non-Doppler red shift and/or the brightness
of the light of distant galaxies. But it shows that the meas-
ured distances of the galaxies in the universe are not really
accurate. The mean variance is about 7% (half the ratio)
but because the detected light is not at right angles to the
layers of the lattice of the Higgs field the detectable vari-
ance will be only a small percentage.

Conclusion: the anisotropy of the lattice of the scalars of
the Higgs field cannot be determined with 100% certainty
with the help of astronomical observations
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