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The Big Bang or the Conductivity of
the Interstellar Space

Abstract

Based on the non-zero conductivity hypothesis of the interstellar space, an alternative
cosmological model called “Knowledge spherocone” is formulated. Its significant feature is
the ultimate size of a scientifically recognizable universe. It also formulated the hypothesis of
ageing light in interstellar space, and calculated the approximate value of skin depth of light
in interstellar space.

Part of the article is a discussion of the consistency of the formulated cosmological model
with experimentally verified physical laws.

The text is complemented by analyses of the Big Bang theory conflict with experimentally
verified physical laws and internal inconsistencies of Big Bang theory.

Keywords

Big Bang Theory, Cosmology, Red Shift, Cosmic microwave background radiation,
Conductivity of Universe, Ageing light, Heating interstellar material

1 Introduction

There are currently two widely accepted cosmological theory or hypothesis. Static and the
Big Bang Theory (BBT). This text is devoted to that which the majorities currently believe i.e.
BBT [1].

Cosmology deals with the remote past of the distant universe. However, scientific
experiments cannot be carried out in the past. Nowadays, humanity does not have the
means to carry out scientific experiments elsewhere than on Earth or in its very near vicinity
(measured by the dimensions that cosmology deals with).

The main arguments for the BBT are the results of measurements made from the Earth or its
immediate vicinity at present, respectively in a very near past. This is the effect of red shift
and microwave radiation.

The basic methodology of scientific knowledge is the verification of hypotheses and theories
by the experiment. Directly or indirectly, using previously authenticated natural laws.

To refute the hypothesis or theory, a single disagreement with the experiment or known,
experimentally verified law is sufficient.

Another question is an explanation of the measured values, which can be interpreted
differently.

The text formulates a hypothesis that makes it possible to explain the measured results in
accordance with known physics laws differently than BBT.

The non-zero conductivity of interstellar space and ageing light hypotheses are used.
The relevant analyses are enclosed.

2 Conductivity of the Universe

Let us work with the hypothesis of the non-zero conductivity of interstellar space. This
means that we will work with the interstellar space in exactly the same way as with other
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material, we will not make an exception for interstellar space. We will respect that
experimentally validated Maxwell equations [30] also apply in interstellar space, and this is
characterized by all three non-zero material constants i.e. permittivity, permeability and
conductivity.

That is, we will not consider that the interstellar space is filled with the abstract phenomenon
of vacuum, a space without any mass, but we will respect that the distance between the
particles in the interstellar space is final, and that these particles make material analogous to
other materials known from Earth and its surroundings.

The hypothesis can also be formulated differently. Vacuum does not exist. It is a physically
unrealistic abstraction. Everywhere in the universe there are particles of matter. Therefore,
the interstellar space also has non-zero conductivity and is no exception.

2.1 Ageing Light

According to Maxwell's equations, the plane electromagnetic wave is attenuated, depending
on the conductivity of the material in which it propagates, the energy expressed by the
Poynting vector (directional energy flux i.e. the energy transfer per unit area per unit time of
an electromagnetic field) [2] decreases depending on the distance P(D) = P(0) - e~2%P,

where a = %\E where o is conductivity, p is permeability and € is permittivity of the material.

Compare this property of electromagnetic radiation with the experimental results described
by the Hubble equation, from which we remove the hypothesis of the interpretation of the

AA H
cause of wavelength change —= =z = 70 -D.

How the wavelength (or frequency) of light is related to energy? The Planck-Einstein
relationship is the answer to this question [3, 4] E = hf = %

So far, it has not been experimentally verified that the energy and thus the photon
wavelength and frequency of the photon would change with long-term light propagation and
there is no evidence to the contrary. We can formulate the second part of the hypothesis:
The Planck-Einstein relation remains valid also in the case of loss of photon energy
when light propagates in conductive material.

Based on the hypothesis we can describe the dependence of wavelength on the distance

hc
E(D) =0 hf (D)
hc hc hc hc

2aD

A(D) =

E(D) _ P(D)  P(0)-e—2aD _ p(0) °©

We calculate the average conductivity of the universe from the measured linear
approximation of the red shift and distance described by the Hubble relationship using the
formulated hypothesis.

. . . A Hy-D
According to Hubble law [5] use approximate calculation for small z: z = /1—" -1= °C . We
e

will use a previously derived relationship to which we mark the indexing used above A(D) =

he . 2ap _ e | 2ap A e e?@Po
—_ ab — "~ a i =Z0o_1 =28 1 == _
o) © rey & we will get z 7 1 P’EC).ezaDe 1=,

e

Because in the description of the electromagnetic wave attenuation the distance from the
source is measured, and in the Hubble relationship from the observer, we get D, = Da
D, =0and
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7z = -0 _ =— 1=

Ae e2aDe 1
To calculate the conductivity, we use a first-order approximation (for small D) e*P ~ 1 + kD,
we get

—1=e?*P -1

Hy-D Hy-D H,
= and get 2aD = 22— - a = =2,
c c 2c

z=e%P —1~1+2aD — 1= 2aD. Compare with z ~

Relations between the material constants, the speed of light propagation and attenuation of
1

, we can calculate the
Ve

electromagnetic waves are known [6, 7] a = %\/g and c =

conductivity

£ Hy ¢ Hy |€ €
et ot Eongm e,

We will count for Hy = 2.28-107'8[s™1] and ¢ = 8.8 - 10" 2[Fm~1], we get 0 = 2.0 -
1029[Sm™1].

The accuracy of the value is determined by the accuracy of the constants used, namely the
Hubble constant and permittivity.

It is known that permittivity is a property of the material, and conductivity is also a property of
the material.

Sometimes inverse value is used — Resistivity p = { = i we quantify p = 5.0 - 1028[2m)].

From the above-defined hypothesis and the derived relation between the Hubble constant
and the attenuation of electromagnetic waves, it is possible to describe the dependence of

the red shift in a homogeneous environment with a constant conductivity z = e?*? — 1 =
2Hop Hop
e“2c” —1=ec —1.
Alternatively, other expressions using material constants used in Maxwell's equations
g |p H“

o [“p
z=e2%D _1=¢"2Ne’ —1=¢ Ve —1.

Note:

If the conductivity in the vicinity of the Earth is greater than in the distant universe (the
conductivity is greater within the Milky Way than in the intergalactic space because the
average particle distance is smaller inside the galactic space than between the galaxies), the
redshift of nearby sources will be relatively larger than distant.

The same is true of the directional dependence of the conductivity and the resulting redshift.
Deviations of the red shift from the red shift of the homogeneous environment can be used to
investigate the physical properties of the space in which the light diffuses.

2.2 The Half-life of Light

Physical phenomena with exponential dependencies are characterized in practice by a useful
parameter associated with a value of 1/e or In(2). For example, Skin depth [8] or Half-life [9].
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By analogy, we calculate the half-life of light and the skin depth of light in the universe.

Half-life of light - The time at which the energy of the plane wave (photon) is reduced to half,
_ In(2)

i.e. the time at which the frequency is reduced to one half T; ;, = —— = ln(2)§ =In(2)ep =
In(2) )

Hy '

Enumeration T;,, = 3.04 - 10'7[s] = 9.64 - 10°[year].

Over a period equal to the half-life the light spread into the distance D =Ty, - ¢ = 9.64 -
10°[ly].

Thus, the skin depth of light in the interstellar space is about 10 billion light-years.

Note — this is not a decrease in brightness due to the geometry of the spherical wave.

2.3 Heating Interstellar Material

Because the energy lost as a result of the non-zero conductivity of the universe and the red
shift has been transformed into heat, the interstellar space is heated by this energy and
therefore radiates electromagnetic radiation according to Planck's law [10]. This means that
the measured Cosmic microwave background radiation (CMB) [35] can be interpreted as the
radiation of a black body radiated by the material of the universe, and this material has a
measured temperature of approximately 2.7K.

The largest proportion of CMB measured from Earth is radiation emitted near Earth. The
measured inhomogeneity of CMB can be interpreted as a result of non-homogeneity of
material in the Earth's vicinity, manifested as non-homogeneity of conductivity.

The amount of energy converted to heat is dependent on conductivity, a known
experimentally verified phenomenon.

Therefore, it is expected that the red shift of the source in the direction of the high CMB
temperature will be greater than the red shift of the source in the direction of the low CMB
temperature.

2.4 Microwave Pollution

According to the hypothesis of the conductivity of the universe, the microwave radiation
radiates the surroundings of the observer anywhere in the universe, which is the result of
heating the interstellar material due to non-zero conductivity.

At the same time, due to the ageing of light, the wavelength of distant sources is extended.
With the increasing distance of the source, the size of the Fresnel zone[27] increases. This is
due both to the distance itself and also to the wavelength increase.

The ability to distinguish the direction of the source of electromagnetic radiation deteriorates
with the increasing wavelength.

Increasing distance also reduces radiation energy captured by the observer due to geometry
and also the ageing of light, the loss of energy by spreading in the conductive material.

At the same time, increasing the distance assuming a homogeneous distribution of resources
increases the number of sources in a constant angle segment.

This means that with increasing distance, the possibilities of recognizing radiation from
different sources and the differentiation of resources are getting worse.

Closer resources overshadow remote sources. Far more remote sources overshadow even
more remote sources. The larger the wavelength, the larger the shadow range.

When the wavelength is prolonged enough to approach the CMB wavelength, it is overshot
by near CMB radiation, making observation impossible. There will be an analogy that
astronomers know well from the surface of the Earth and is called light pollution or light smog
[11].
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The local CMB thus creates a barrier to possible research of distant sources of
electromagnetic waves.

3 Cosmological Model

The alternative cosmological model is based on the hypothesis of the universe with non-zero
conductivity.

The universe is filled with material characterized by three electromagnetic material constants
(permittivity, permeability, conductivity). The material also has other material properties
analogous to materials on Earth and its surroundings.

The material is not completely homogeneous. The extent, properties and causes of
inhomogeneity are not yet known.

Vacuum does not exist. It is a physically unrealistic abstraction.
The light spreads in space in accordance with Maxwell's equations, so the speed of light is

not constant. It is given by an experimentally verified relationship ¢ = JSL_#

The speed of light is related to the material in which it is spreading.

It is not excluded that the speed of light in some parts of the universe is greater than the
speed of light around the Earth. This may be due to the fact that the mean distance between
the atoms is greater than the average distance between the atoms in the vicinity of the Earth
and therefore the permeability and / or permeability is smaller.

Light from distant sources ages and part of energy is absorbed by the material of the
universe.

This heated material emits energy in the form of microwave radiation (high wavelength).
Geometric properties, along with ageing light and microwave backgrounds, limit the ability to
discover distant areas of the universe.

This creates the ultimate spherocone of knowledge.

3.1 Knowledge Spherocone

The observer has the ability to explore the universe using electromagnetic waves (light,
microwaves, ...). It can only evaluate the waves it captured at the time of observation at the
observation site.

This means that it only captures the radiation that was radiated at the right time from the right
place. The correct time and place is relative to the observer in the sense that it must be in a
time and space just so that the radiation is captured by the observer.

For clarity - when we plot this dependence into a 3D graph with two spatial coordinates and
the third coordinate is time, a cone image is created. Cone angle corresponds to the velocity
of the radiation.

So the observer can only observe what is happening on the cone shell. All that is inside is
the past; the radiation went to the observation point before the observation began.
Everything outside is the future, the radiation will go to the observation point after the end of
the observation.

The real space has three dimensions and the observer can capture the radiation from any
direction, creating a sphere.

Because we live on Earth and nowadays and we have the ability to conduct observations
only in relatively near Earth and in a relatively short period of time compared to spatial and
temporal scales of the universe, the center-point of our spherocone is located on Earth at
present.

In other words, our Earth is the center of a recognizable universe. This does not mean that
Earth is the center of the universe, but it is the center of human knowledge of the universe.
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Since the effect of microwave pollution, together with the ageing of the light, limits the
distance from which it is possible to observe and evaluate information from the received
radiation, the spherocone has the final dimension. However, the end is not clearly defined,
there is no recognizable boundary between the recognizable and unrecognizable part of the
universe. The knowledge and technological possibilities of mankind can increase the size of
the spherocone of knowledge.

3.2 The Origin of the Universe

The fundamental part of cosmology is the question of the origin or non-appearance of the
universe and its evolution over time.

The answer to this question, according to the cosmological model described, has two
variants:

The universe is so small or so young that the origin or edge of the universe is within our
spherocone of knowledge.

The universe is larger and older than our spherocone of knowledge.

By roughly estimating the magnitude of our spherocone of knowledge for 100 billion years of
time and 100 billion light-years of radius, we have the hope of obtaining a science-based
answer to the question of the age or size of the universe only if the universe arose later than
100 billion years ago or the Earth is closer than 100 billion light-years to the edge of the
universe (and if such a margin exists).

Otherwise, if the universe is older and larger, we will not know whether the universe
originated, when it originated and how it originated.

There is not yet any experimentally proven evidence that would derail the possibility that the
universe is much older and larger than our spherocone of knowledge.

Until we have evidence that the creation of the universe or the edge of the universe is in our
spherocone of knowledge, we can only humble ourselves that this question remains
unanswered or irresponsible.

It only means that we will be reconciled to the fact that space and time are large enough for
the question of the origin of the universe not to be troubled.

3.3 The Ultimate Dimension of Knowledge Spherocone

How the knowledge spherocone can have the final dimension and not have borders? What's
next? What happens when someone gets to the border?

The situation can be imagined, as we stand on the freshly snow-covered meadow in thick
fog. Everywhere is white. There is no known where the snow passes in the fog. All sides are
the same white. We see our own hand and things in the immediate vicinity.

Only when we go to the forest (if we are lucky and choose the right direction) then after some
time something darker will appear in the fog. And what we will be closer to the forest, the
more clearly we will see the border of the forest and then the individual trees.

In the case of the knowledge spherocone it is analogous, except that we have no chance to
move in either space or time.

More specifically, human possibilities are negligible compared to the dimensions of space,
both in terms of distance and time.

How is the spherocone big?

According to the hypothesis of light ageing and measured data, the Skin depth of light in the
interstellar space is about 10 billion light-years.
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Sunlight-like light (around 6000°K) is overshadowed by the CMB due to the wavelength
change, that is, when the energy drops to roughly a thousandth. This occurs at about ten
times the Skin depth. The cone-ball dimension, according to today's measured data, is
estimated at about 100 billion light-years and 100 billion years old.

Compare this dimension with human possibilities.

Human civilization is about 10,000 years old. Even if civilized humanity survived on Earth a
million years, it will be 10® of spherocone time.

Nowadays, people have moved to the Moon, using automatic probes to the boundary of the
Solar System. The closest star (Proxima Centauri) is at distance 4.2 ly. The closest galaxy
(Great Magellanic Cloud) is at a distance of 70,000. ly. The distance of 70,000 ly is less than
10 of knowledge spherocone radius.

That means, after making such enormous effort that the expedition to the neighboring galaxy
would certainly require, the knowledge of humankind would change in the same way as
when we observe something at a distance of 1 km and shifted by 1 mm.

4 Discussion

4.1 The Existence of a Vacuum

There is experimental evidence that interstellar space is not empty. Let's say, for example, a
hydrogen cloud between our galaxy (Milky Way) and the two closest galaxies. [12] -
"Streams of neutral hydrogen connect them to the Milky Way and to each other"

Or the NASA results [13] - "Plasmas are the most common phase of matter. Some estimates
suggest that up to 99% of the entire visible universe is plasma ". [14] and also solar wind [15]
and cosmic dust [16].

Light and heat radiation can also be added if we recognize the validity of the principle of
equivalence of matter and energy [17].

The idea of vacuum is a well-known abstraction in the professional public, so let's put the
following argument. Let us use a reversed look: ordinary material (hydrogen, sulfur, carbon,
copper, ...) can be considered a vacuum or a special case of vacuum because most of the
space inside the atoms and between the atoms is empty. "Exceptions" can be neglected.
This is the same "logical" approach as in interstellar space, only values differ.

4.2 The Speed of Light

It is experimentally verified that light propagates in different materials at different speeds

1 q .
c= N that is why glasses, cameras, binoculars, etc. work.

Present physics recognizes one exceptional speed of light as a universal constant. This
exceptional feature has a special environment that is called a vacuum.

The formulated hypothesis says that there is no such extraordinary environment or material
in the universe that it is merely a human idea.

Thus, the speed of light (in vacuum) used in a number of physical theories is not a real
picture of true nature.

It can be argued that the speed of light in the vacuum was measured. Its size is known. This
is only partially true. The speed of light was measured, but it was not measured in the actual
vacuum, but only in the material declared under vacuum. In fact, there was mass inside the

Fresnel Zone [27].



305
306
307
308
309
310

311

312
313
314

315
316
317

318
319
320
321

322
323

324
325
326
327
328

329

330
331

332

333
334

335
336
337
338
339

340
341

342
343

344
345

For reliable measurement of the velocity of light in a vacuum, it would be necessary to
perform measurements in a space without any mass or energy and which would have a
dimension allowing the measurement of propagation time with sufficient precision. So if it
were enough to carry out the 1s measurement, there would have to be a space of 300,000
kilometers without a single atom, another photon or other particle of matter in the Fresnel
zone. This is roughly the distance of the Earth - the Moon.

4.3 Brightness Attenuation Analysis

From the conductive universe model, the brightness of the remote light source will decrease
not only due to the geometric change in energy density, but will also decrease with the
attenuation (as much as the frequency drops).

If the attenuation is not included in the calculation of the distance from the measured
brightness, the distance will be greater than the actual distance.

Let us start from the relationship between energy and the wavelength of the light quantum

h
E_E'

Let us suppose that the light quantum energy is dependent on the distance from the source
according to the general function E = E,. f(r), where r is the distance from the source and E,
is the energy emitted by the source.

We calculate the light intensity of the omnidirectional source depending on the distance for
two variants:

1 - no energy dependency of light quantum on distance (zero conductivity of environment) - iy
2- with the dependence of the light quantum energy on the distance (hon-zero conductivity of
the environment) - i,

pL i =pl®

i{ = i
1 4mr2’ "2 4mr?

Depending on the energy of the light quantum we express the red shift z

_ __h __h X _An-Ag _ 1 _
E = Eo.f(r) = 305 then A(r) = == 75 and 2(r) = “50 = o5~ 1f(r) =

1
z(r)+1

Calculate the distance ratio of variants 1 and 2 for the same light intensity

1 4 f(r2) 1 f(r) 2 T,
7 = 2= P4ﬂ:22, then < = r—zj and é = f(ry), we geti =/f(r).

i

i1=P

The ratio of distances with energy dependence and without energy dependency is expressed
\ T _ 1
by the red shift z "= V() = /z(r2)+1'

We can see that the distance r, calculated by including the general energy attenuation that is
directly proportional to the red shift z is always smaller than the distance r; without counting
the attenuation. The ratio increases with the increasing red shift.

4.4 Comparison of the Conductivity Hypothesis with the
Measurement Results and Applicable Laws

Compare the hypothesis of conductivity of the universe with experimentally verified laws and
measurement results.
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The hypothesis works with constant distances as well as classical physical laws. There is no
problem with the wavelength, frequency and propagation velocity of electromagnetic waves,
there is no problem with Kepler's laws, with the kinetic energy of the planets, changes in
planetary distances. There is no need to consider the time dependencies of physical
constants or even the time dependency of the length unit.

There is no need to predict the effects of an unknown gravitational force or other source of
exponential or other acceleration growth of all bodies in space.

The measured red shift is not due to the movement of light sources or the expansion of the
light wavelength. It is caused by the conductivity of the universe; it is the manifestation of
ageing of light, which is in accordance with known and experimentally verified laws of
thermodynamics. It is no hidden Perpetuum.

There is no need for an exception applied to interstellar space; it is possible to work with a
complete set of Maxwell’'s equations in interstellar space as well.

CMB can be interpreted directly as radiation of heated interstellar material.

The second hypothesis used is the light ageing hypothesis, which is based on the
assumption of the validity of the experimentally verified Planck-Einstein relation even in the
case of loss of photon energy due to the conductivity of the material.

This hypothesis has not yet been experimentally refuted. If we do not take into account the
experiments below, it goes from a methodological point of view to a hypothesis analogous to
the Scale factor wavelength expansion hypothesis, or a hypothesis explaining the red shift as
a consequence of the Doppler effect of the receding source.

It can be argued that the Doppler effect is experimentally verified.
The Planck-Einstein relationship is also verified.

There are experiments that can be interpreted as experimental verification of this hypothesis.

4.4.1 Gravitational Redshift of Light
It has been experimentally verified that the wavelength of light changes in the Pound-Rebka
experiment [18].

Changing the wavelength in this experiment cannot be interpreted as Doppler effect because
the source and the light detector do not move each other. Changing the wavelength cannot
be interpreted either as a result of the space expansion effect.

The result can be interpreted as changing the part of the photon energy to potential
gravitational energy and the red shift as a result of diminishing photon energy.

According to [19] is % ~ gc‘% where Ay is height difference.

According to [20] Avy, = v, — vy = Vo gh/c? (1 + h/R) where h is the height relative to the
Earth's surface, R is the radius of the Earth, v, the frequency measured at the height h and
v, the frequency measured at the Earth's surface.

The results of the experiment [21] are in line with the theory - (4v)exp/ (4V) theor = +1.05 £
0.10.

For comparison, we calculate the change in photon frequency caused by photon energy
change equal to potential photon energy in the gravitational field.
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We express the effective mass of the photon E = m - ¢ thenm = CE—Z Potential gravitational
energy in the near field of Earth E = m - g - h. Planck-Einstein relationship [3, 4] iSE = hf =
%, for better comprehensibility, we label Plack's constantto k E = kf = % then f = %

E E
We calculate the change of frequency from the energy change Af;, = f, — fo = 7" - ?" =
_4AE_ _mgdh __E g4h _ _E g4h _ o g4k Afn _ _ g4k
Kk kK c? k_kcz_fo Czthenfo— c?
A o

Because for small frequency changes - ATA, we get a relationship that was

f
experimentally verified for h «< R.

The result of R. V. Pound and G. A. Rebka, Jr experiment can be interpreted as confirming
the hypothesis of changing the frequency and the wavelength of light depending on the
photon energy change.

4.4.2 Santilly Isoredshift

Changing the wavelength of the light depending on the environment through which the light
passes has been experimentally verified by R. M. Santilli experiments [22].

4.4.3 Spectrum of red sky

The red shift effect, depending on the light passing through the non-zero conductivity
material, can be observed by the naked eye at sunset and at sunrise.

If the spectral filtration in the air had a dominant influence, it would change the color of
Sunlight at sunset and at sunrise to blue or blue-green. Not red as observed.

The air consists of nitrogen, oxygen and argon (99.97% in total) [23]. Only oxygen has
interesting Fraunhofer lines (y - 898nm, Z - 822nm, A - 759nm, B - 686nm and a — 627nm)
[24]. These absorption wavelengths are only in the red and infrared sections of the Sun
spectrum.

The red shift effect can be verified by a simple experiment. It is enough to measure the shift
of the sunlight spectrum of the red sky, the difference between daylight when the light passes
through a relatively short path through the dense layers of atmosphere and red sky, when
the light passes a much longer distance through the dense air — see Fig. 1.
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Fig 1 - The result of measuring the time dependence of the Sun's spectrum at
sunrise. Measured with a simple spectrometer with a conventional color USB camera
(containing an infrared filter). O2-a, O2-B — Oxygen Fraunhofer lines.

4.5 Dark Matter

BBT works with the hypothesis of the existence of dark matter [25]. This has not yet been
confirmed experimentally. In the case of a conducting space hypothesis, interstellar matter
shines; it can be observed and examined by CMB, but only in the near vicinity of Earth.

4.6 Dark Energy

New red shift measurements on remote sources are interpreted as a red shift dependency on
source age, showing a deviation from the original Hubble hypothesis of linear dependence
that is the basis of the BBT. BBT explains this internal inconsistency with the new hypothesis
of the existence of dark energy.

Measured results are interpreted as acceleration of space expansion. The measured
average unit red shift (the measured red shift divided by the distance of the source)
decreases with the increasing distance of the source.

Because of the BBT hypothesis, the red shift is proportional to the expansion of the universe
and the measured dependence can be interpreted as a dependence on the time of radiation
of the measured light, the measured data is interpreted so that today the universe expands
faster than it used to be in the past.

The hypothesis of the conducting universe allows a different interpretation of the measured
data.



439  According to the results of the measured large red shifts [26] ,Adam Riess et al. found that
440  "the distances of the high-redshift SNe la were, on average, 10% to 15% farther than
441  expected in a low mass density QM = 0.2 universe without a cosmological constant". This

442  means that the measured high-redshift distances were too large, compared to nearby ones,
443  for a decelerating universe.”

444
445  Compare the measured data with the above Brightness attenuation analysis. First of all, it
446  should be noted that distance measurement was based on the measurement of light source

447  brightness. Only the brightness reduction effect of geometry and not the effect of attenuation
448  of the conductive environment were included in the calculation of the distance in [26].

449  We quantify the conductive environment attenuation effect for z = 0.5 B /z%l = /% =

1 -
450 0.816.
451
452  In the case of calculating the decrease of the energy of the light quantum for z = 0.5, the
453  distance of the source is 18.4% smaller than when the energy loss is not counted.
454  Thus, if the dimming effect is included in the distance calculation, proportional to the red shift,
455 i.e., the attenuation corresponding to the hypothesis of the conducting universe, the distance
456  corresponding to the red shift is obtained, and the acceleration effect does not occur. So
457  there is no need to correct the measurement results using speculation about the existence of
458  dark energy.

ss9 5 Analysis 1 - Spreading Electromagnetic Waves,
460 Perpetuum and Forgotten Maxwell Equation

461 5.1 Fresnel Zone

462 Common idea of propagation of light is that light propagates in a straight line, that the
463  thickness of the light beam is negligible.
464  Such an idea is simplified and simplification is only justified sometimes.

465

466 Itis experimentally verified that electromagnetic waves do not extend only through a direct
467 line between two points (from the transmitter to the receiver), but also around the line.

468  Designers of microwave communication routes know this from practice.

469 The Fresnel Zone is used to calculate the magnitude and shape of the area with the
470  dominant influence on the transmission of electromagnetic waves [27].

471

472  Let's make an engineering estimate of the size of the Fresnel Zone in astronomical

473  conditions.

474  Calculate the volume of the Fresnel zone for a light beam with a mean wavelength of the
475  visible spectrum, i.e. a wavelength of 500 nm, spread from a distance of 1 billion light-years.

476

477  Fresnel zone volume is calculated as the volume of an ellipsoid of revolution V = 4/3 mabc
478 a, b, ¢ — semi-axes [28].

479

480 F, = %\/AD, where F; - maximum radius of Fresnel zone 1, A- wavelength, D - distance
481 between source and detector.
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For the mean wavelength of visible light 500 nm - 5*107 m and D = 1 * 10° ly (light years) we
get F; = 2.17*10° m = 14.6 AU and the volume of the zone is V = 9.33*10* m°.

The Fresnel zone has a radius of about 15 AU at its widest point. This is about half the radius
of the solar system measured by Neptune's orbit. Volume of Fresnel zone corresponds to the
volume of a sphere of a radius of 10** m, i.e. 10° AU, which corresponds to a sphere of
radius about 30 times greater than the radius of the solar system.

This means that it is not possible without further analysis neglect the volume of space in
which the light beam propagates from the remote space. According to experimentally verified
physical laws, all matter in the Fresnel zone has an effect on the propagation of
electromagnetic waves and thus on the propagation of light.

The open question remains what the material is, what are the electromagnetic properties and
how it affects the light beam.

5.2 Perpetuum and the Forgotten Maxwell Equation

The engineer normally struggles with heat losses, with efficiency. He knows there is no old
dream called Perpetual motion machine or Perpetuum Mobile, a lossless system [29].

The light beam propagating from the distant universe should not be an exception. There is no
experimental evidence that the light beam preserves all of its energy for a long time traveling
from the distant universe.

At the same time, it is known and experimentally verified that electromagnetic waves do not
propagate without energy loss in any environment on the surface and around the Earth.

Currently, simplified Maxwell equations are used. Normally, there are 4 equations with two
material-dependent constants. Typically, the material constants of the vacuum are given.
These equations only work with two material constants with permittivity and permeability.
They do not include any energy losses; they describe the electromagnetic Perpetual motion
machine [30].

It is true that the solution of these simplified equations is simpler and more elegant. Missing
members describe the attenuation in the material.

Electro technical engineers know from practice, i.e. from experimentally verified physical
laws, that there is no material with zero or infinite conductivity, always non-zero resistance or
conductivity, always creating energy losses of the electromagnetic field.

Maxwell knew that, so he included Ohm's law into the published system of equations [31].

Thus, the original and experimentally widely validated system of Maxwell equations is
parameterized by three material-dependent coefficients (permittivity, permeability and
conductivity / resistivity).

Only by incorporating the conductivity losses thus it becomes credible application of
Maxwell's equations. Without conductivity, it is an unrealistic abstraction that cannot
approximate the real world. It is a modern Perpetuum.

5.3 Plain Wave Attenuation in Conductive Material

If the electromagnetic waves propagate in a material having non-zero conductivity, the
solution of the wave equation for the plane wave propagating in the z direction is E,(z,t) =
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Ae~%cos(wt — Bz), where k =  — ja, ie the root of the quadratic equation k? = w?u(e —
iD.
For small losses (conductivity) it can be simplified a = %\/% where ¢ - conductivity, u -

permeability, & - permittivity.

Plane wave performance attenuation can be expressed using the Poynting vector [2]
depending on the distance on the z axis P(z) = P(0) - e~2%* and dependence on time
P(t) = P(0) - e=2%¢t,

We see that the rate of energy reduction of planar electromagnetic waves is directly
proportional to the conductivity of the material through which the wave propagates. This
attenuation is not due to the propagation geometry but to the conductivity of the material.
Therefore, electromagnetic waves are dampened more quickly, for example, in sea water
compared to air.

5.4 Photon Energy

Quantum mechanics based on many experimental evidence (photo effect, black body
radiation, semiconductors, LEDs) represents the photon energy as indivisible and

unchangeable quantum of energy E = hf or E = % [4]. The photon energy is uniquely bound

to frequency and wavelength, that is, to the color of light. It is not possible to change the
photon wavelength without changing the photon energy.

5.5 Summary 1

At the Earth's surface and in its vicinity, it is experimentally proven that electromagnetic
waves do not extend only along the line between the transmitter and the receiver but that the
propagation is influenced by the atoms that are near the propagation path in the Fresnel
zone. The volume of such a Fresnel zone of beam spreading from a distant universe is
astronomical.

The original Maxwell equations describe an experimentally verified effect of energy loss of
electromagnetic radiation by means of a third material constant called conductivity or
resistance.

Electromagnetic wave loses energy when spreads material with a non-zero conductivity.
It is experimentally confirmed that the photon energy is inversely proportional to the
wavelength, so the wavelength extension corresponds to the photon energy reduction.

6 Analysis 2 - BBT and Well-known Physical Laws

Well-known and experimentally verified laws are verified on Earth, so apply the BBT to Earth
and the Solar System and compare the results with known laws.

6.1 Expansion of the Solar System

Calculate by BBT parameters of the Earth and the Sun during the formation of the Earth.
Calculate the orbit parameters and other physical parameters on Earth, assuming the
universe expanded according to BBT in the Solar system.

Earth's age is 4.54 billion years. BBT's cornerstone is the dependence of the red shift z on
the source distance called the Hubble Law [5]. The measured dependence of the red shift on

the time the beam was radiated can be described vy; = Hy - D,y = 70.4[km s~1/Mpc] 3—126 X
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10~%[Mpc/ly] - 9.26 x 10°[ly] = 200 x 103[kms~1], where t, — reference time and t. — emit
time.

The Hubble constant Hy has a magnitude H, = 22.6 - 107 1°[s71] = 2.26 - 107 '8[s71] then
Hy- AT = 2.26-10718.4,54.10°-3.15- 107 = 0.32, for the Earth at the time of its creation
we have z = 0.32.
A .
7 1—:’2 =k, - A9, Wwhere k. is the wavelength
expansion coefficient.

Since, according to BBT, wavelength expands as much as space, it is possible to calculate
how the universe expanded in the Solar system since the formation of the Earth. We get
k, = 0.757.

Thus, assuming the validity of the BBT, the Earth orbited the orbit of about 0.75 Au, roughly
in the same orbit as Venus is currently circulating.

Definition of z =22 — 1 can be overwritten to Ao =

6.2 Expansion on Earth

As the BBT is expanding everywhere, it also expands within the Earth. Therefore, the Earth's
diameter was 0.75 times smaller and therefore the gravity on the surface was 1.74 times
larger, assuming that Earth's weight or Newton's gravitational law (experimentally verified) or
gravitational constant did not changed.

Because the space is expanding everywhere, all the objects on the Earth's surface are
expanding, so the water on Earth is expanding. Therefore, at the time of the Earth's origin,
the water had a specific weight of 40N / liter (less water volume times greater gravitational
acceleration due to a smaller Earth radius). This is almost twice the actual concrete specific
weight or roughly half of today's specific weight of iron.

Are there any experimental proofs of such effects?

6.3 Planetary Orbit Expansion

Relationships between the parameters of the orbital bodies are known and verified
experimentally (Kepler's laws[32]). Is the hypothesis of expanding the orbit of the Earth or
other planets according to the BBT in accordance with these validated laws?

2
Third Kepler law [32] gives 1:_3 = constant where P — period of circulation, r — mean radius
(radius for circle).

For simplicity of calculation, we work with a circular path. Circular speed is v = %. Apply

third Kepler's law on expanding universe according BBT where R (t) is Scale Factor [33]. We
shall use the designation R according Hubble law [5] to avoid confusion with the
acceleration.

RS _ _PW? _ _P®?
rg = constant = T(t)3 - (R(t)'ro)3’

changes, the circulation time must also change: P(t) = P, - /R(t)3

Calculate the velocity of the planet, depending on the expansion space by BBT respecting
. . . 2ntr(t) 2ma(t)ry Vo
Kepler's third law: v(t) = = =

P(®)  Poa®® RO

Thus upon expansion the space, according to the third Kepler's law should decrease the
speed of each planet to the square root of the scale factor of R. This is a time-dependent
value.

this means that when the radius of the circular path

Changing speeds is not possible without acceleration and speed up the experimentally
verified by Newton's law of motion requires an applied force.



615
616

617
618
619

620
621
622

623

624
625
626

627
628

629

630
631
632
633

634
635

636
637
638
639

640

641
642
643
644
645

646

647

648
649
650
651
652
653

654
655
656
657
658
659
660
661

Because BBT space is constantly expanding at every moment, this braking force should still
be applied. So today.

Since the direction of the circulation speed changes at every moment, this braking force
should change its direction exactly in line with the direction of the velocity of circulation.
This is not a known physical phenomenon.

Changing the speed also means a change in kinetic energy. Decreasing speed means a loss

ineti _ 1 .2 _1, 2_1. % _ Fko
of kinetic energy [34] E}, = S mv, then E(t) = > mvu(t): = 2 Mro = R

According to known experimentally validated laws of energy cannot be lost "without a trace".
According to BBT, the energy of the planets should be diminished in proportion to the
expansion of the universe.

What is the result of changes in kinetic energy of the planets during the expansion of the
universe by BBT?

The previous analysis worked with what BBT describes, i.e. the expansion of space, that is,
space in time.

It is also possible to work with the hypothesis of expanding space and time so that there is no
change in speed and therefore there is no problem with the acceleration of the planets.

It means v(t) = v,. From velocity definition v(t) = % we get v(t) = % = R(tt()t)d" = ‘z—;’ = vy,
ie. t(t) = R(t) - to.

If time expands as fast as the distance, the speed will not change and the kinetic energy will
remain.

Because the speed remains constant and the radius of the track changes, the Kepler's law,
which is experimentally verified, will be violated. That hypothesis must be rejected.

6.4 Expansion of Wavelength

According to BBT, space is expanding in time. There is an interpretation that the reason for
the measured red shift is the expansion of the wavelength in accordance with the expansion
of the space. Thus, the cause of the red shift is not the Doppler effect but the space
expansion itself.

Recall that there is a clear physical relationship between the wavelength, the velocity of

propagation and frequency c = 1-v =1- f thus 1 = f

In the case of the Doppler effect, the source emits wavelengths with different wavelengths
and corresponding to other frequencies. The wavelength and frequency do not change over
time.

The interpretation of the measured red shift using BBT, where the wavelength extension is
explained as a consequence of expanding space, has its physical reasons.

If the wavelength change were interpreted as the Doppler effect, the radiation would have to
be emitted with the changed wavelength by the source, with a red shift proportional to the
distance from the observer a billion years ago. This would be against the principle of
causality and the source would have to "know" when and where the emitted light will be
measured.

The other option is that there are other physical patterns that ensure that the relationship
between the red shift and the distance between the radiation source and the observer is
maintained. See chap. ,Doppler effect".
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Let us return to the wavelength extension hypothesis in line with the Scale Factor [33], that
is, the change in wavelength during the time of light propagation.

The question remains if the wavelength changes depending on the expansion of the space,
what else changes so that the relationship between the propagation velocity, the frequency

and the wavelength 1 = { remains preserved. Moreover, that at any moment.
Increases speed of light or decreasing frequency, or both?
Expands the speed of light, or extends the time?

There is an experimentally verified Planck's law [10] which has two equivalent forms, both for
wavelength and for the black body radiation frequency.

In that case, it should be noted that if the wavelength is changed as a result of the expansion
of the space, the frequency of the radiation must also be changed, inversely proportional to
the expansion of the space. In such a theory, the speed of light can be constant, unchanging
in time.

The consequence is that hypotheses based on the space expansion hypothesis should allow
for the same time extension to maintain the ratio between wavelength and frequency at any
given time.

The BBT effect of expanding or compressing time does not include. This has resulted in
inconsistencies with Planck's law

There is also an experimentally verified relationship between photon energy and wavelength
[3]. According to it, the photon energy is inversely proportional to the wavelength and at the
same time proportional to the frequency.

According BBT photon wavelength increases due to the expansion space. Therefore, the
effect of expanding the wavelength is to reduce the energy of the photon. Asked what
happened to the lost energy, BBT has no answer.

And there is an analogous problem with the photon frequency. Does photon frequency
change to maintain the relationship between frequency and energy at wavelength extension?

6.5 Expansion of Physical Constants

Relationships between different physical quantities contain physical constants.

The series of constants have their magnitude dependent on the distance unit. Then the value
of the constant varies according to the unit of distance so that the physical effect remained.
According to the BBT, the distance is not constant but changes over time.

Are BBT physical constants that depend on the distance unit time-constant? So they still
have the same numerical value or the same physical effect?

For example.

Varies gravitational force between two objects or the value of the gravitational constant when
expanding space and thus expanding the distance?

Changes to photon energy, or the value of Planck's constant during the space expansion and
hence wavelength expansion of the photon?

Does the photon frequency change or propagation velocity of light change when space is
expanding, and thus expanding the photon wavelength?

Important constants that could change according to BBT depending on the expansion of the
universe:
Boltzmann constant [J.K™] [m?.kg.s2.K™]
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Gravity Constant [m®.kg™.s?]

Permeability of vacuum [N.A?] [m.kg.s?.a?]
Permittivity of vacuum [F.m™] [m®.kg™.s*.A%]
Planck constant [J.s] [m%kg.s™]

Speed of light [m.s™]

6.6 Expansion of the Atom

According to BBT, space is expanding. There is no reason why the BBT should not expand
the space within the atom.

Changing the dimensions of the atom can change its physical properties. We know only
atoms of today's dimensions.

The BBT is based on the assumption that the atoms that emit the analyzed photons with a
measured red shift are the same as today's atoms, i.e. they emit photons with the same
properties as today's atoms.

It is not experimentally verified that an atom of another dimension has the same properties or
that an atom of another dimension exists.

6.7 Expansion of the Distance Unit

BBT describes the expansion of the universe by relationship (using R and D writing) [33])
D(t) = R(t) - Dy, where D is the distance and R is the Scale Factor.

This is a mathematical record interpreted as a description of the expansion of the universe in
all directions, depending on time. The result of the calculation is not the distance but the
number. Intuitively, a larger number is interpreted as a larger distance.

Let's recall that physics uses defined physical units and the physical value of the respective
magnitude is quantitated in multiples of the respective physical unit.

The question is: what is the time dependency of the length unit if the universe expands
according to the BBT?

Does the distance unit depending on the same dependency or otherwise? By what?

Can we measure very distant events in the deep past with our current local distance unit size
if the unit changes over time and event information is spreading at the ultimate rate?

It is known that the length unit has been defined differently in history. Consider therefore
metric system meter. The meter was defined by the Earth Quadrant, the distance of the
markings on the standard, the wavelength, and the speed of light and time.

As discussed earlier, BBT expansion refers to or may concern all physical phenomena used
to define the distance unit.

We get into a complicated situation. Is the physical unit length according to BBT time-
dependent or independent?

If the base unit expands D(t) = R(t) - Dy, how can a different number occur when calculating
the distance when the distance extends as much as the distance unit?

Does the distance extend differently than the distance unit?

If the distance expands equally as a distance unit, the distance expressed in numbers will be
unchanged.

If the unit of distance is defined physically, how is it possible for the unit of distance not to be
covered by the general law of expansion applicable by BBT universally?

Does BBT deny itself?

6.8 Summary 2

This analysis shows that it is not physically possible to apply BBT in general. That the

application of space expansion hypothesis to physically verifiable phenomena conflicts with
experimentally verified physical laws, or it brings significant uncertainties into the system of
verified physical laws such as the time dependence of physical constants, physical units, or
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the questioning of assumptions used in the interpretation of measured data.
The hypothesis may be applied only to such phenomena and objects where experimental
verification is missing.

7 Analysis 3 - Experimental BBT Verification

Analyze the measured physical phenomena interpreted as experimental evidence of BBT's
compliance with the real world.

7.1 Cosmic Microwave Background Radiation

Cosmic microwave background radiation (CMB) is interpreted as BBT experimental
verification so that measured microwave radiation is a relic of early stages of the universe
(relic radiation).

This is, however, an interpretation of measured data. The radiation that corresponds to the
radiance of a black body of about 2.7K was measured.

The question is why the measured elm. radiation that corresponds to black body radiation
according to the experimentally verified Planck's law [10] is interpreted otherwise than under
this law?

Why is not the measured radiation interpreted as radiation of a black body with a
temperature of about 2.7K surrounding Earth?

It is true that according to Planck's law, the radiance of the black body B, at the temperature
T, from the radiation of the black body B, at temperature T, = z.T; cannot be distinguished
when the radiance of the body B, is modified by the red shift z.

Experimental results can be interpreted with at least two different hypotheses:

A - Hypothesis of the local source, i.e. the radiation emitted by the black body surrounding
the Earth without a red shift (z = 0)

B - Hypothesis of the remote source, i.e. radiation with a red shift of z = 1100, as is
interpreted as evidence of BBT [35].

Let us look at hypothesis B - a hypothesis of a remote CMB source. We will not address the
issue of the direction of radiation. The analysis deals with the source in any direction.
According to the [35], the measured temperature of CMB Tr = 2.726 K. This is according to
hypothesis B to correspond to the original black body radiation of about 3000 K and a red
shift of about 1100.

7.2 Yesterday's Storm

There is nothing surprising in the fact that today you cannot shoot lightning from yesterday's
storm. Let alone the same opportunity to shoot lightning today and tomorrow at the same
place.

It is possible to speculate that today it is possible to photograph the lightning of the day
yesterday from the distance of one light day, where the light has just arrived, but it is certain
that tomorrow the light will be two light days away.

Analyze analogous situation with CMB according to hypothesis B.

We know that microwave radiation has been measured many times in different periods. So
we have a certainty that the radiation from the emission site has arrived on Earth. According
to BBT, we can determine when the radiation was emitted, so we can calculate how far from
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Earth radiation was emitted so that it could be measured from Earth at present [1,36].
The BBT recombination period occurred at tey before the present

teo = 13.8 X 10° — 378 x 103[Year] = 13.8 x 10°[Year]. We get a distance D,, = 13.8 X
10°[ly] .

How did it before, for example at the time of the creation of the Earth?

We can assume that the position of the Earth and the moment of Earth's creation are not
physically significant, and therefore there is no reason for CMB to affect the Earth's surface
at the time of Earth's creation, or at any time in the past between the time of Earth's creation
and the present.

Let us analyze cautiously both possible variants, i.e. variant B1, that CMB was on Earth at
the time of Earth's creation, and variant B2 that CMB did not exist on Earth at that time.

In the case of B1, we can similarly calculate the distance CMB resources from Earth at the
time of formation of the Earth t,; = 13.8 X 10° — 378 x 103 — 4.54 x 10°[Year] = 9.26 x
10°[Year]. We get D,; = 9.26 x 10°[ly].

From the difference of distances and times we can calculate the average velocity of
movement of the CMB source with respect to the Earth or the Earth relative to the CMB
source (the duration of the recombination time is negligible).

_ Deg— Dy 13.8x10%—9.26 x 107 1y /Y
VAT T 454 x 10° = 1lly/Year]
Thus, in the case of B1, the CMB source must move at an average speed of 1 light year per
year relative to Earth, that is, the speed of light.

In the case of B2, we know that today CMB falls on Earth and that the evolution of the
universe is monotone according to BBT (no oscillations). Therefore, we can rule out the
situation that CMB existed at Earth's place before the Earth originated and then ceased to fall
(and then began again). In the case of B2, we also know that the distance of CMB source
from Earth was greater than D.; and therefore CMB began to fall on Earth only later.

We can calculate the smallest possible average speed of CMB resource from the moment of

9
the Big Bang to the moment of the Earth creation vz > 2¢t = 2222% _ 11}y, /Year].

ter  9.26x10°

Thus, for variant B2, the CMB source had to move at least at an average speed greater than
the light velocity over the entire period from Big Bang to the moment Earth was created.

Therefore, from the fact that we are able to measure CMB interpreted as the radiation of a
remote source according to hypothesis B, CMB source has to move at the average speed of
light with respect to the Earth, all the time from the time of recombination until today. At the
same time, the CMB source had to be at a distance D,, = 13.8 x 10°[ly] from Earth.

The CMB is measured in all directions from Earth. According to BBT, the CMB source is a
point source when compared to the current size of the universe.

It follows that, according to BBT, the Earth moves at the speed of light in all directions at the
same time, that is, it moves simultaneously in two opposite directions (i.e. the same direction
with the opposite orientation) to the same source at the speed of light.

We have an interesting paradox. At the time of CMB radiation, i.e. about 378,000 years after
the Big Bang [36], the CMB source was D,, = 13.8 x 10°[ly] away from the Earth (in order to
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receive its radiation nowadays), yet the dimension of the whole universe had to be such that
recombination may occur. So it had to be significantly smaller than D,, = 13.8 x 10°[ly].

At the same time, the same CMB source had to be far D,; = 9.26 x 10°[ly] from the same
Earth in order to be able to accept CMB on Earth at the time of Earth's creation. So, the CMB
Source and the Earth had to move away at the speed of light. According to theory of relativity
[37], it is not possible if the CMB source has a nonzero rest mass.

7.2.1 Cross Check

Check the internal consistency BBT different ways to calculate and compare the results.
Calculate the CMB source velocity according to Hubble law, CMB source distance and CMB
source temperature.

7.2.1.1 Source Speed Based on Distance

According to BBT - Hubble law [5], we calculate the current CMB source speed (index 0) and
speed at the time of formation of the Earth (index 1) by distance (calculated from the CMB
propagation time and velocity).

v:Ho‘D

1
Vso = Hy - Dpg = 70.4[km s~1/Mpc] '33g X 10~¢[Mpc/ly] - 13.8 x 10°[ly]
=298 X 103[kms™!]

1
Vg1 = Hy - Dpy = 70.4[kms~1/Mpc] "37¢ X 10~¢[Mpc/ly] - 9.26 x 10°[ly]
=200 x 103[kms 1]

In the first case, the speed roughly corresponds to the previous calculation, i.e. the speed of
light, in the latter case the deviation is very high (33 and 50% respectively).

Since Hubble's constant is time-dependent according to BBT, let us try to calculate the
constant size to get the correct speed, the same speed as in the first case H; = H, :i‘l’ =

104.9[kms~1/Mpc].

This suggests that the rate of expansion of the universe should be significantly greater at the
time of Earth's creation than at present. This is in contradiction with new measurements that
are interpreted to the contrary, that is, the rate of expansion is increasing [26].

7.2.1.2 Source Distance According to Red Shift

Relict radiation corresponds to the black body radiation temperature of T,= 2.726 K.
According to the BBT, this corresponds to the original radiation of the black body of about
3000 K and the red shift of about 1100.

According to Hubble law [5] recessional velocity cz = v,., which only applies to small red
shifts.

For big red shifts, the BBT does not offer a clear answer — see [38].

According to published theories for z = 1100 velocity needed to achieve such a shift either
1100c (thousand times the speed of light) for the linear dependence or about 3 times the
speed of light for general relativity or near the speed of light (special relativity).

Distance calculation resources by Hubble law by the red-shift determined by Planck's law i.e.
z = 1100 system.
According to Hubble law can calculate the distance to the source with known red shift
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.z _ 300x103[kms~1]-1100[1] 6 _ 12
D = e 704kms—1/Mpe] = 4.7 X 10°[Mpc] = 15.3 x 10~ [Lly].

Thus, according to the red shift could be the source of more than a thousand times more
distanced than traveled by light from the Big Bang.

Thus, light with the red shift corresponding to the CMB-measured temperature and BBT-
calculated temperature, would have to reach 15.3 Ty on the Earth according to the Hubble
Law. Age universe by BBT is 13.8 Gy, therefore more than 1000 times smaller. This means
that if the BBT is used strictly, the radiation from the CMB source should not be measurable
or its redshift is different from that reported and therefore inconsistent with the BBT.

7.2.1.3 CMB Source Temperature

Calculate the red shift and the source temperature of the measured CMB, provided the light
was emitted at BBT recombination time, i.e. at a distance D,, = 13.8 x 10°[ly]

HoD _ 70.4[kms‘1/Mpc]~$>< 10~%[Mpc/ly]-13.8x10°[ly]

z== 300x103[kms—1] = 0.99

oo 412199

7 =z =1.

This means that the source of the measured CMB has a temperature of Ts = 5.43 K and not
3000K as reported by BBT. This is more than 500 times lower.

This means that according to the Hubble’s equation and according to Planck's law, the
source of the measured CMB has a temperature of Ts = 5.43 K and not 3000K as reported by
BBT.

7.2.1.4 Largest Red Shifts

According to [39], the maximum measured red shifts are z = 11.1, corresponding to 400
million years after the Big Bang.

In addition, "The cosmic microwave background has a redshift of z = 1089, corresponding to
an age of approximately 379,000 years after the Big Bang and a commoving distance of
more than 46 billion light years."

Because light travels at the speed of light travels a distance of 1 ly per year. CMB rays from
a distance of 46 billion light-years spread 46 billion years. Because according to BBT CMB
was emitted 13.8 billion years ago, rays CMB may arrive at Earth until after 32 billion years.
This means that the measured CMB cannot be explained by BBT.

7.3 Red Shift, Speed and Expansion

The basic experimental BBT argument is the measured dependence of the red shift on the
distance of the source, which can be approximated by linear dependence in the first
approximation.

This led to the quantification of the Hubble constant and the formulation of Hubble law [5] the
Hubble constant, i.e. the approximation of the measured results, gradually changed with the
improvement of the measurement technology (in a ratio greater than 1: 7). This results from
the problem of the accuracy of measuring the distance of very distant light sources in space.
The first interpretation of the measurement results indicates the speed of the light source as
a result of the measurement, although the distance was measured very inaccurately and the
speed is defined as the time change of the distance.

How was the radiation source velocity measured? Was it measured? How was the speed
detected?

In deeper study of this question, we find that speed was never measured, the change in
wavelength of spectral lines in the spectrum of distant sources, called the red shift, was
measured.

The speed was calculated based on the interpretation of Vesko Slipher [40] by using the
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Doppler effect in 1921. Hubble then used this interpretation [41]. It was not experimentally
verified that the measured red shift is due to the Doppler effect. This means that the speed of
the light source has never been scientifically verified. So whether it is a speed calculated
according to the Hubble equation or zero speed or negligible velocity or other. Only the
difference in the range of remote sources and the dependence on the source distance were
measured.

There are currently two hypotheses in the BBT on the interpretation of the measured red
shift: "At the time of the discovery and development of Hubble's law, it was acceptable to
explain the redshift phenomenon as a Doppler shift in the context of special relativity, and
use the Doppler formula to associate redshift z with velocity. Today, the velocity-distance
relationship of Hubble's law is viewed as a theoretical result with a velocity to be associated
with the observed redshift not by the Doppler effect, but by a cosmological model correlating
the recessional velocity to the expansion of the Universe. Even for small, the velocity
entering Hubble law is no longer interpreted as a Doppler effect, although at a small velocity-
redshift relation for both interpretations is the same." - [5].

Before we analyze the physical properties of both hypotheses i.e.:

A - Red shift is due to the Doppler effect

B - The red shift is a result of expansion of the wavelength (“"recessional velocity")

We analyze the general relationship between distance, velocity, and space expansion.

7.3.1 Time Dependence

BBT Scale Factor Definition: D(t) = R(t) - Dy.

Physical definition of speed v(t) = D(t) - speed is the time change of distance. From the
Scale factor definition we get v(t) = R(t) - D, (if we consider the reference distance D, as
constant).

We calculate the general relation for the velocity and distance ratio from the Scale factor:
v(t) _ R()'Dy _ R()

D(t) R()'Dy R(®)

7.3.2 Spatial Dependence

Take two bodies B; and B, at the distance D, and D, from the observer where D; # D,.
Expansion is described by the Scale factor definition D(t) = R(t) - D,.
Calculate the time dependence of the distance of both bodies (at the same time):

Dy(t) = R(t) - D1g D3(8) = R(¢) - Dyo.

Speed is calculated as the time derivative of the distance: v, (t) = R(t) - Dyo, v5(t) = R(¢) -
DZO.
Acceleration as the second time derivative of the distance: a;(t) = R(t) - D1y, a,(t) = R(t) -
DZO.
If the Scale Factor time derivative is different from zero and the reference distance is

va(t) _ R(£):Da0 _ Dao _ Dy

Rl =m0 =32
10

different from zero, we can calculate the ratio of velocities == = - =
v1(t) R() Do Dio
vy (t).

The ratio of the speeds caused by the expansion of the space is equal to the distance ratio.

This ratio is time independent. The speeds expand as well as the distance (for any non-zero
Scale factor time derivative).

If the second time derivative of Scale factor is different from zero and the reference distance
ax(t) _ R(t)-Dao _ Dao Dy

= - == t) =—-
ai(t) R()Dip Dio a2 () D10

is different from zero, we can calculate the acceleration ratio

a, (t).
The acceleration ratio due to expansion of space is equal to the distance ratio. Acceleration
expands as well as distances (for any non-zero time derivative Scale factor and at any time).
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Distance, velocity, and acceleration are thus expanded at the same time-constant ratio

az(t) _ va(t) _ Da(t) _ Do

a;(t) wvi(t) Di(t) Dio

We have three theoretical options:

Rt)=0andR(t) =0

R(t) # 0 and R(t) =0

R()#0and R(t) # 0

After these general analyzes of the properties of the expanding space, we analyze two basic
physical hypotheses of the experimentally verified red shift.

7.3.3 Doppler Effect

Hypothesis A: The original Hubble's law applies; the ratio between speed and distance is
constant. Thus the red shift is due to an experimentally verified Doppler effect.

v(t) _ R(-Dy _ R(®
D(t)  R(t)Dy _ R(t)
D( ) -R(t) — R(t) = 0. According to the
hypothesis, the ratio of velocity and distance is constant and is equal to Hublov constant

Z((?) H, we reach the equation H - R(t) — R(t) = 0.

This equation has a known solution R(t) = ef'* + R,. From the Scale factor definition, we get
the value of the integration constant Rq. D(t) = R(t) - Dy fort =0 D(0) = R(0) - Dy = D, then
R(0) = 1. Therefore R, = 0.

can be rewritten

The general relationship between velocity and distance —=

into the form of the ordinary differential equation —=

Let us summarize. From the constant ratio of velocity to distance hypothesis, the only
possible solution of the Scale factor time dependence R(t) = et is obtained.

Since speed and acceleration directly derive from the Scale factor definition, we find:
v(t) = R(t) Dy = H- Dy - ef't and a(t) = R(t) - Dy = H? - D, - e"'t,

Distance, velocity and acceleration increase exponentially with time.
Because in this case the terms R(t) # 0 and R(t) # 0 of option Il of the spatial dependency

analysis are applicable and the spatial dependency 228 = Zzgg Zzo also applies. This
1 1 10
means that speed and acceleration increases linearly with increasing distance. Thus, time

dependence is exponential and spatial is directly proportional to distance.

7.3.3.1 Physical Consequences

According to Newton's laws, the force of acceleration of the material body is a hecessary
condition. The acceleration is inversely dependent on the mass of the body. Because the
expansion of space is independent of the mass of bodies and therefore the acceleration does
not depend on the mass of bodies, the hypothetical force must be dependent on the body
mass.

As the acceleration increases linearly with the increasing distance between the bodies, the
force must increase linearly with the increasing distance.

Since the acceleration must be positive, it must have the force direction repelling bodies
among themselves.

Because acceleration increases exponentially over time, the force must grow exponentially
over time.

Physics knows the only force that is dependent on the mass of the body and that is the
gravitational force.

However, it has an inverse dependence on the distance and the opposite direction of force,
rather than the force required to move the body during expansion.
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A necessary condition of expansion according to hypothesis A is the existence of an
unknown kind of gravitational force, which has the following characteristics:

« is directly proportional to the weight of the body

« grows linearly with increasing distance between bodies and exponentially over time

* causes repulsion of bodies
therefore, the further the bodies are, the greater the repulsive force between them, the later
the greater the force.

Such a physical phenomenon has not yet been experimentally verified.
On the other hand, wavelength variation, depending on the velocity between the observer
and the source of the waves, is a known and experimentally verified Doppler effect.

7.3.4 Expansion of Wavelength

Hypothesis B: The wavelength of the light expands in the same way as the space; the ratio
between the distance and the wavelength expansion is constant. Thus the red shift is caused
by the unverified physical effect that is the subject of the hypothesis.

The wavelength extends as much as space. By applying the Scale factor definition D(t) =
R(t) - Dy to wavelength we get A(t) = R(t) - 4o.
The linear dependence of the wavelength growth on the distances is expressed by the
relationship i—’l =ky-D.

0

Because 41 = 1 — 1, we are adjusting ;‘—’1 =k, -Dfordd =k, -D-Ag=A1A—Agthatl =k, -
0

DAy + Ay weuse A(t) = R(t) - 1o and get R(t) - Ay =k, - D - A9 + A, therefore R(t) =k, -
D+ 1.

As light propagates from the distance D at time t where D = ¢ - t we recalculate R(t) = ky -
D+1=k,-c-t+1=vg-t+1where the constant vg denotes the velocity of expansion of
the Scale Factor.

This result can be interpreted as the time dependency of the Scale Factor.

Calculate the time dependence of the rate of expansion and distance using the same
procedure as in Variant A.

v _R® _ vk _ 1 _
D(t)  R(t) wvgt+l  t+1/vg H(®).

In this hypothesis, the expansion acceleration is zero, i.e., the body is moving away due to a
constant expansion velocity.

This hypothesis corresponds to Option Il. of spatial analysis where R(t) # 0 and R(t) = 0. In
this case, the limited spatial dependency ZZ—Eg = % applies, ie the velocity of the body

1 10
increases with increasing distance. This is due to the speed versus distance dependence.
The velocity of expansion is constant over time.
The ratio between velocity and distance decreases inversely in proportion to time as the

bodies move away from each other at a constant speed.

Now compare the size of the red shift of the hypothesis formed by the expansion space with

the size of the red shift arising from the Doppler effect for distancing source.

For Doppler's light effect, for example, see [5] z = ;‘—A ~ % The speed of the source and the
0

observer is given by v(t) = R(t) - Dy = vg - D,. Therefore, there is another red shift according
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to the Doppler effect z, ~ = = VRT'DO.

The red shift according to the wavelength expansion hypothesis is A(t) = R(t) - 4o where
R(t) =ky-D +1.

a

A-4o _ R(t)-Ao—2g
o A

We will adjust z; = ;‘—’1 = = R(t) — 1 =k, - D. The relationship between
0

constants is k4 - ¢ = vg.
YR-Do
- L _ kA'DO & _ DO 1 1

We calculate the red shift ratio 22 = —— = === = = .
zg  kaD ka-D D  R(t)Dy R(t) zg+1

Thus, the red shift caused by the Doppler effect is approximately the same as the red shift

resulting from the wavelength expansion hypothesis for small red shifts.

2
The total red shift is the sum of both shifts z = zj + z; = —— + 7z = ZEJ'SE:)ZE = Zj’iz’f.
E E E

For small red shifts, the total red shift is nearly twice the red shift according to the wavelength
expansion hypothesis.

7.3.4.1 Physical Consequences

In this variant, there is apparently no problem with unknown gravitational force as in variant
A.

Instead, the variant is built on the wavelength expansion hypothesis just as the expansion of
space. Such a phenomenon has not yet been experimentally verified in any other way.
According to the hypothesis, the speed increases with increasing distance, and the ratio
between speed and distance decreases inversely in proportion to time.

At the same time, this variant does not include the influence of wavelength variation due to
the nonzero velocity of the radiation source relative to the observer. It should exhibit an
experimentally verified Doppler effect with the appropriate properties. Thus, for small red
shifts, the measured red shifts should be doubled, and a red shift dependence corresponding
to the dependence of red shift ratios should be shown. If such a phenomenon is not analyzed
in the measured results, it is inconsistent with physical laws. It is hot experimentally verified
that the Doppler effect could be turned off or otherwise removed.

7.3.4.2 Reference Time and Reference Distance

The Scale factor definition is described D(t) = R(t) - D,y. Physically, the reference time t =0
or the reference distance Dy is unambiguously determined. It is not clear whether or not the
reference time is shifting as is common in reproducible experiments, so it is not clear whether
the hypothesis is verifiable by reproducible experiments.

This is equally true of the reference distance. It's a certain distance fixed in the history of the
evolution of the universe or the distance at any moment. Is it a distance relative to the history
or future of the radiation source and its long-term existence, or is the distance at any given
moment, e.g. the moment of the radiation of the observed photon or the distance at the
moment of observation?

How to calculate the BBT speed correctly?

When computed according to the Scale factor definition, the speed of motion is not included
as a result of the speed-to-distance ratio. Let's show it on an example with a constant rate of
expansion

R(t) = vg - t + 1 where vy is time-invariant constant.

At time t; the body is at a distance D, from the observer and it moves at a speed v; v;(t;) =
R(t,) - Dy = vk - Dy. We use the distance D, as the reference distance to calculate the
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velocity v, at time t,. Since the time derivative of Scale factor is constant, we need not
address the issues of the time shift, therefore v, (t,) = R(t,) - D; = vg - D;.

Calculate D; D;(t;) = R(t1) * Do = (vg - t; + 1) - Dy = Dy + D, - vg - t; and substitute v, (t;) =
Vg Dy =vp (Do + Do g t) =vg Do+ Do vty =vy(t) +v1(ty) - vg - ty.

This is a surprising result. Although the rate of expansion is unchanged over time, the body
velocity varies due to the change in the distance of the body and the speed dependence on
the distance.

Speed is changing; there must be acceleration and therefore force. Therefore, even in this
case, an unknown gravitational force with the opposite direction of force and the opposite
distance dependence is needed than Newton's gravity.

7.3.5 Summary 3

BBT uses two different physical interpretations of the measured red-shift dependence on the
distance of the radiation source. These interpretations have significantly different physical
properties.

The direct consequence of the interpretation based on the experimentally verified Doppler
effect (hypothesis A) is exponential growth of velocity and acceleration of space expansion
over time. Otherwise, the physical conditions necessary for the validity of this hypothesis
could not be met.

The consequence of such a hypothesis is the exponential growth of the red shift over time.

The direct consequence of the hypothesis B, i.e. the interpretation of the red shift as a
consequence of recessional velocity, is the necessity of a constant velocity expansion and
thus the independence of the space expansion velocity over time and distance. This
hypothesis is in direct conflict with Hubble's law, which is considered to be the BBT pillar.
Experimental results of the measured red shift are roughly twice lower than would be
expected for hypothesis B (for small z).

In both cases, an unknown gravitational force with properties relevant to the given hypothesis
is needed to expand the space and movement of the mass bodies in such an expanding
space.

No hypothesis can be demonstrated by the use of only known and experimentally verified
physical laws.

The actual expansion velocity of light sources and hence the rate of expansion of space has
not yet been directly verified experimentally.

8 Conclusions

Based on analyzes performed, significant physical shortcomings of the BBT cosmological
model have been identified.

The formulated alternative cosmological model does not have these shortcomings.

It is left to the reader to make his / her own opinion.
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