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It is shown that Special Relativity has three epistemological errors. A new interpretation of the
Lorentz transformation shows that real velocities have no limits. The real velocity of any body
can be greater than the velocity of light. An epistemological classification of physical laws is given.

Introduction

The history of science testifies to the pernicious infl-
ence of epistemological errors on the progress of science.
Such errors lead to incorrect interpretations of scientific
facts and applications of natural laws.

Epistemology has two significant objectives:

1. Epistemology studies the processes, methods and laws
of knowledge and objective truth.

2. Epistemology seeks and studies indications which
may be reduced to the attributes of objective
(scientific) truth. Using attributes as criteria, we can
recognize objective truth. When we make hypotheses,
epistemology analyzes these hypotheses and identifies
epistemological errors. If there are no errors, the hy-
pothesis acquires the status of a scientific truth. Oh-
erwise, we must consider that the thesis is an error.

For example, we consider the Copernican heliocen-
tric system and the Ptolemaic geocentric system. We ask
the question: What epistemological error caused
Ptolemy’s system to collapse?

We answer this question by appealing to modern
epistemology. The geocentric theory describes the no-
tions of the planets which ordinary man sees. The theory
describes the phenomenon. If we observe the planets’ mo-
tions from Mars, the theory must be changed. The helb-
centric theory describes the essence of relative motions of
planets. The description is independent of the planet on
which the observer is located.

Ptolemy committed a classic epistemological error.
He interpreted the phenomenon as essence. Ptolemy
considered the observed motions of the planets as the real
motions of the planets on the surface of the firmament.
We will show that Einstein repeated this same epistero-
logical error.

Phenomenon and Essence

The philosophical categories “phenomenon” and
“essence” are defined in all philosophical dictionaries.

The problem of the connection between these two cak-
gories is discussed in philosophical textbooks. However,
real investigations are often of a scholastic and speculative
nature. They are often little informed by principles of
epistemological analysis. Therefore, we must identify the
indications which separate the phenomenon from its e-
sence, and thereby avoid epistemological errors.

We shall consider one ordinary example. Imagine a
spherical globe placed on a thick glass plate. The sphere
appears deformed (Figure 1). This is the phenomenon. If
we change the angle of viewing a, then we see another
visible height h of the globe.

The angle a is the condition. If a is fixed, we see a
single fixed objective phenomenon. One phenomenon
differs from other phenomena, which have different
conditions. The original form of the spherical globe is
invariant. This form is one of many parameters of the
essence.

If we have only one phenomenon, we cannot discover
an essence. We can only discover the essence if we have
the set of phenomena that pertain to the fixed class of
conditions (Figure 2).

Assume we have the set of phenomena. Any pte-
nomenon is a combination of specific parameters (these
pertain only to this phenomenon and separate this pte-
nomenon from other phenomena) and general parameters
(these are the invariant parameters for all phenomena).

Cognition of the essence begins with the phenone-
non. From a set of phenomena we remove the specific
parameters and preserve the general parameters. After n-
vestigating the general parameters, we may formulate the
essence. The essence reflects internal causation and reb-
tionships. Cognition of the essence is a complex process,
and we have no recipes that can lead us directly from a set
of phenomena to the essence. However, we can write
down one helpful rule:

A phenomenon depends on conditions.
An essence does not depend on conditions.
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Figure 1

A detailed analysis of this problem is given by Kuligin,
Kuligina and Korneva (1989).

We may nevertheless give a qualitative illustration
here. In Figure 1, two objects are depicted. We can see
only the apparent or imaginary object. This is the phre-
nomenon or effect. The apparent object has apparent
parameters. The parameters of the real globe are invai-
ant, real parameters of the essence. At certain times, the
real parameters agree with the apparent parameters.

The phenomenon and parameters of the phenorre-
non are considered to be imaginary and apparent, while
the parameters of the essence are real, true and authentic.
The essence is described by invariant parameters €.g. the
radius of the globe). Hence, the search for invariants and
symmetries in physical theories has a strong episteno-
logical foundation.

The Paradox of Time

This classical paradox is the hallmark of Special Reb-
tivity Theory. We shall examine this paradox in detail.

Class of
conditions:
1condition, 2 conditions, ..., N conditions
Set of
phenomena:
1 phenomenon, 2 phenomena, ..., N phenomena

identify and assemble general parameters of phenomena
(invariants and symmetries)

identify and formulate an essence

THE ESSENCE

Figure 2
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In Figure 3 we have two frames, K and K'. In each
reference frame are a clock and a signal generator, which
sends out light pulses at equal intervals of time.

If v =0, we have (see Figure 3):

T=Te¢=T =T¢=T,
The clocks and generators in the frames are all identical.

Let the reference frames K and K' now be accelerated
equally. The rate of time can then be changed for -
servers in the frames. However, the observers cannot ds-
cover the change.

The observer in frame K sees that T =T, and the
observer in frame K' sees that T ¢=T,. The time intervals
T and T' do not depend on the relative velocity of the
frames. Hence, T =T, and T ¢=T, are the parameters of
the essence.

The observer in frame K sees that T ¢ depends on v
and T ¢>T. The observer in frame K' sees that T de-

pends on v and T >Td Hence, T and T ¢ are the pa-
rameters of the phenomenon.

We have four parameters: T,T¢T and T¢ The
Lorentz transformation gives two inequalities:

T<TC¢ Toe<T.
We require two more conditions in order to obtain the
full set of logical connections. Einstein assumed that

1. Thetimeinterval T is the real interval in frame K.
2. The time interval T ¢ is the real interval in frame K'.

Here, Einstein repeated Ptolemy’s error. He mistook
the phenomenon (apparent time) for the essence (real
time). Of course, Einstein did not consider this model
and did not discuss its interconnections. Yet the logic in
the papers by Einstein reveals that this was his interpres-
tion of the problem.

Now we have the full set of logical connections:

T<T¢ Te<T; T=T; Te¢=T

But this set of connections is incompatible with logic,

since it requires that T <T ¢and T ¢<T simultaneously.

This incompatibility is the basis for all the logical conta-

dictions and paradoxes of Special Relativity.

We shall write only one version of the logical conne-
tions which preserves the equality of inertial frames and
presents no epistemological errors.

T<T¢ Te<T; T=T¢ T=T

Now the interpretation of the connections is clear:

a) T =T¢=T,. The proper times in all inertial frames
are common and identical to world time. “Time dib-
tion” can be identified with the phenomenon of
transversal Doppler effect.

b) T =T ¢. The inertial frames are equivalent and the
phenomena are reflected from one frame to the other
symmetrically.



We can write the same result for space. For all inertial
frames, we have a common universal space. The decrease
of scale in the direction of motion is just the phenone-
non which we observe.

The aberration effect is an obvious illustration. Light
velocity, which is the finite quantity, and the Lorentz
transformation combine to produce aberration. At a fixed
time we see the moving object at a point in space. In fact,
at the same time, the object is located at another point in
space. The two directions to the points form an aberia-
tion angle. Here we have the apparent object and the real
object. The Lorentz transformation provides the apparent
space-time parameters of the apparent object, if we know
the real space-time parameters of the real object, andvice
versa. Because it is like a distorting mirror, the Lorentz
transformation reflects processes and parameters from
one frame to another frame in the form of prenomena.

The main invariants of the Lorentz transformation
are:

1. All inertial frames are equivalent.

2. The universal time is common and identical for all
frames.

3. The universal space is common and identical for all
frames.

4. The velocity of light is constant in all frames.

A New Interpretation

Our purpose is simplified as long as the mathematical
formalism of the Lorentz transformation is preserved.
The length of a segment We measure the real length of the
segment |, if the segment is at rest. This length does not
depend on the number of observers or the number of
moving frames. If the segment moves past the observer,
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Figure 3

T, T ¢ time intervals between light pulses produced by generators (in
generator frames)
T, proper time interval measured by observer in his own frame.

T, 'IT(I:improper time interval measured by observer with clocks in his
own frame.

then the observer measures the apparent length of the
segment | (the phenomenon). This apparent length ck-

pendsonv.
I=1,41- v2/c? (1)

A time interval. We measure the real interval of timet ; in
a rest frame between two events which take place at a
fixed point of space. If the observer is in motion, then he
sees:

1) the events are observed at different points;
2) the time interval t between the events is equal to
t

e 2
J1-v3/e? @

The main item of interest for us is the velocity of the
moving point. Let the light pulse generator of be at rest in
K. The pulse generator gives off flashes at equal intervals
of timet . If the observer is at rest in the frame K' which
is moving relative to frame K with velocityv, then he sees
that the distance between flashes is equal tol (Figure 4)
and that the time interval between flashes is equal tot.

The points x£, x4, ... are fixed in the frame K" and the
distance | is at rest in K'. Consequently, | is the real dis-
tance 1, (the parameter of the essence). In K' the time
interval t depends on the velocity v as in (1). Conse-
quently, t is the apparent interval of time (the phenore-
non).

The velocity v is equal to

t =

y=lob_  [essence] 3
[phenomenon]
This is the apparent velocity (the phenomenon).

The real velocity is equal to

v, = 1 [essence] _ v 4

The body is moving with real velocity v,, but we observe
that the body is moving with apparent velocityv.

The apparent velocity and the real velocity have a
simple relationship to one another:

11,1

vZov2 o P
We obtain the surprising result that the Lorentz trars-
formation does not limit real velocities. The real velocity
can exceed the velocity of light. This fact supports action-
at-a-distance theories. The second epistemological error
is the limitation on light velocity. An analysis of the ca-
sation involved has been given by Kuligin (1987).

The Lorentz transformations may now be written
using the real velocity.

X¢= X,/]_+V§/C2 -Vl ye=y
te=ty/1+v2 /c? - v2x/c?;

z¢=7z
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It is clear that the parametersm (a mass), F (a force), | (a
distance), t (a time interval), etc., are real parameters
(parameters of essence) if the body is at rest in the do-
server’s frame. However, the parameters are the apparent
parameters (parameters of phenomena) if the body is
moving relative to the observer’s rest frame.

We may now give two interpretations of examples
which have been used to justify Special Relativity. It is
known that mesons are produced in the upper layers of
the atmosphere. A meson has a real lifetime that is equal
to 2075 sec. If mesons travel with the velocity of light,
then they cover a distance

[=ct,=600m
However, mesons are known to reach the ground. Sge-
cial Relativity concludes that this is explained by time d-
lation. The distance traveled by the mesons is equal to:
to

[y =V——reox 5
VT ®)
where v is the velocity of the meson in the observer’s
frame and t , is the lifetime of the meson in the db-
server’s rest frame.
To properly interpret this result, we must write equa-
tion (1) in another form:

Vv
Io=to—_tovo (6)

J1-v2/c?
where t , is the real lifetime of the meson and v, is the
meson’s real velocity.

The real velocity of mesons is therefore much greater
than the velocity of light. This is the reason why mesons
are able to reach the ground. It is apparent that we must
always use interpretations which are free of epistemolog-
cal errors.

The Disk Paradox
Imagine a disk that can be turned on its axis. Along

the edge of the disk 100 lights are mounted. The distance
between each of pair of lights is equal to

d:Zp&; N =100
N

If the disk turns, the lights have the velocity v. Let the
velocity be equal to
v=01v2¢

Special Relativity states that the radius of the disk R, has

not changed, but the distance between each pair of lights
has been decreased according to

de=d,/1- v’ /¢* =0.99d

Now we take a photograph of the turning disk. How
many lights will we see?

1. The decrease of distance is a fact (an essence). In this
case, we expect to see 101 lights:

Ne=2pe =Nd =101
d¢ de¢
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Was a new light created somehow? This would g-
pear to be impossible.
The epistemological principle (Peshchevitsky 1992)
states that “a discrete number of objects or events is
invariant for any observer” (“principle of discrete
counts”). The prognosis of Special Relativity is
therefore false, since it contradicts epistemology and
common sense. We have no cause for the appearance
of a new real or imaginary light. This version must be
relegated to the basket for mythical interpetations.

2. The decrease of distance is not real. But then which
light has its photograph taken twice? In this case,
Special Relativity gives another false prognosis.

Epistemology states that any concrete truth (a hy-
pothesis or a theory) has a limited sphere of application. If
we venture outside this sphere, then we obtain absurd
results. This thesis certainly applies to the Lorentz trars-
formation, as well. The paradox of the disk showed that
the Lorentz transformation (and Special Relativity) can-
not be used for rotating bodies and moments of no-
menta.

It must be confessed that the new interpretation of
the Lorentz transformation has analogous difficulties. We
will not consider any examples at this time, as these diff-
culties are discussed elsewhere (Panofsky and Phillips
1962, Kuligin et al. 1990). These discussions confirm our
results. The third epistemological error is the use of the
Lorentz transformation beyond its sphere of application.

Classification of Laws

After analyzing the philosophical categories
(phenomenon and essence), we can propose an episteno-
logical classification of physical laws. This classification
has universal properties and does not depend on the ra-
ture of the physical process involved. It constitutes a
philosophical generalization of the principle of relativity.

The essence of the matter is that the laws of nature
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are objective, and do not depend on inertial frames,
which are selected by observers, subjectively. In any ine-
tial frame, the form of the laws must be invariant. This is
an effect of the equivalence of inertial frames. We do not
propose any specific transformation connecting two
frames. The transformation may be the Galilean trars-
formation, the Lorentz transformation or some alternate
transformation. Classification relies on two types of
physical variables:
1. Physical variables which are the parameters of pte-
nomena. These depend on the observer’s frame.
2. Physical variables which are the parameters of an e-
sence. These do not depend on the observer’s frame.

Laws of kinematics (equations of continuity). The form of
these laws requires invariance of inertial frames; the form
of the space-time operators acting on physical variables is
invariant. But the physical variables themselves depend
on the inertial frames. For example, in the Maxwell
equations (if we use the Lorentz transformation)

1% A«

1%}
Ak and jx depend on the observer’s inertial frame. The
space-time operator 12/9 x?, however, does not depend

on inertial frames. Another example of this type is the
continuity equation:

=-mjg

b i
dIVbV] g+ﬁ =0

The laws of dynamics (equations of interactions). The forms of
these laws (or operators) are invariant relative to inertial
frames. The components of the laws are also invariant
(parameters of essence). The classical example of this law
is the equations of Newton’s mechanics (if we use the
Galilean transformation):
LY
dt

where dv/dt is the acceleration and F is the force. The
magnitudes mUdV/dtg and F do not depend on inertial

frames. The forces of Special Relativity are, therefore, the
parameters of phenomena, while the equations of motion
of Special Relativity are the laws of kinematics.

We know that interactions are objective. Two inta-
acting bodies do not know what subjective forces are
measured by observers in their own reference frames.
Only one objective force acts on the interacting body.
The forces measured by observers are the “projections” of
the objective forces onto reference frames.

Newton’s mechanics deal with objective forces only.
The forces do not depend on the reference frames of any
observers. This fact is constitutes the conceptual diffa-
ence between the two species of mechanics.

We may now say that Newton’s mechanics are not a
corollary of modern Special Relativity mechanics. In fact,
what we have is two incompatible models. Einstein’s

Special Relativity and Special Relativity mechanics break
down at this point, but not the Lorentz transformation.
Our goal must be to find a way to use the Lorentz trars-
formation in mechanics. However, this is more than an
epistemological problem.

For completeness, we must add two special laws:

1. Laws which do not depend on time, i.e. laws of statics.

2. Topological laws, in which space is degenerated. An
example of a topological law is the theory of electrical
circuits.

Conclusion

We have given a brief epistemological analysis of
Special Relativity. This theory presents three basic eps-
temological errors.

1. Confusion between phenomenon and essence.

2. Mistaken limitation of real velocities of bodies.

3. Use of the Lorentz transformation outside its domain
of applicability.

The epistemological errors of Special Relativity have
created great difficulties for scientific investigation, and
many scientists (Umoff, Brillouin, Bridgeman,eic.), have
realized this in the past. Special Relativity should be
abandoned, but unfortunately it has an independent exs-
tence. There are three reasons for this. First, Special
Relativity uses the Lorentz transformation, which has -
perimental corroboration. Apologists of Special Relativity
use the results of these experiments in defense of the
theory. Worse, however, is the fact that scientific papers
criticizing Special Relativity are suppressed: without
criticism, science reverts to dogma. Finally, scientists are
not accustomed to using epistemological analysis in their
research.
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