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THE NEW PHYSICAL AND
MATHEMATICAL AXIOMATICS
OF THE UNIVERSAL LAW

ABSTRACT

In 1995, | discovered thdniversal Law of nature (the Law); | showed

that all physical laws and their applications can be derived from this one
law within mathematical formalism, and explained it epistemologically.
This has led to the development of a unified theory of physics and cos-
mology, which is an axiomatization (axiomatics) of physics and mathe-
matics. Thus physics is applied mathematics. The major results of this
theory are: all terms in physics can be axiomatically derived from the
primary term -energy= space-time(primary axiom). Energy (space-
time) isclosed infinite, continuousinhomogeneou&liscretg, andcon-

stant it is in a state of permanent energy exchange. The continuum (the
set of all numbers) is equivalent to the primary term. The new axiomatics
can be empirically verified. Thus the validity of mathematics as chal-
lenged by Godel’s theorem can be proven in the real word (proof of exis-
tence). This eliminates the continuum hypothesis and the foundation cri-
sis of mathematics. The Universal Law describes space-time in terms of
mathematics. Theniversal equationis E = E, f, whereE is energy
exchanggeE, is a specific constant amount (quantum) of exchanged en-
ergy, called action potentidl, andf = E/E, is called absolute timé It

is a dimensionless guotient. The Universal Law is a ,law of energy".
Energy (space-time) is the only real thing. All physical quantities such as
mass, charge, force, and momentum are abstract subsets of space-time
that are defined within mathematics (objects of thought). They are dimen-
sionless numbers that belong to the continuum. Since they contain space-
time as an element (U-subsets), they can be derived in an axiomatic man-
ner from the primary term. For instance, mass is a synonym for an energy
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(space-time) relationship and charge is a synonym for area, that is, the Sl
unit 1 coulomb is equivalent to m2. This leads to the unification of
physics and cosmology on the basis of mathematical formalism. This
newphysical and mathematical axiomaticalso integrates gravitation

with the other forces. It will be outlined in the Mathematical Appendix
that follows this propaedeutics.

INTRODUCTION

Since Einstein, it has been the dream of many physicists to discover the
Luniversal field equation* and derive all known laws from same. Con-
trary to this endeavour, modern physics sustains that nature is regulated
by many different physical laws. They are products of various disciplines,
such as classical mechanics, thermodynamics, wave theory, electromag-
netism, quantum mechanics, theory of relativity, QED, QCD, etc. We
encounter various laws, the most prominent of which are: Newton'’s axi-
oms of classical mechanics, his law on gravity, Kepler’s laws, the first
and second law of thermodynamics, Boltzmann’s law, laws of radiation
(Wien's displacement law, Stefan-Boltzmann’s law), classical wave equa-
tion, various laws of electricity and magnetism, which can be regarded
as precursors of Maxwell’s four equations of electromagnetism, Schro-
dinger wave equation of quantum mechanics, etc. Unfortunately, physi-
cists have failed to prove why nature needs so many laws, and how it co-
ordinates them. The new axiomatic approach in physics proves that these
different laws are equivalent mathematical presentations of one single
law of nature. This proof forms the basis of the new unified theory of
physics and cosmology.

Although the necessity of axiomatizing physics on the basis of ma-
thematical formalism was postulated a long time ago (1), this target has
not been achieved yet. The discovery of the Universal Law of nature has
led to the establishment of a general theory of physics and cosmology,
which is an axiomatization of physics and mathematics (2-5). It confirms
all the mathematical and experimental results obtained in physics. At the
same time it reveals that some basic interpretations of these results are
essentially wrong from an epistemological point of view. Such mistaken
conclusions have precluded the unification of physics. The major results
of the new physical axiomatics can be summarized as follows:
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1. Energy (space-time) has ontiwo dimensions (constituents), space
and absolute timeTrhey are canonically conjugated reciprocal magni-
tudes that can be expressed as numerical relationships. All physical quan-
tities as measured by the Sl system can be derived from these two quan-
tities. This means that the Sl system is redundant and should be abol-
ished in theoretical physics.

2. There is no vacuum. There are only photons (photon level) perceived
as space (extent). The photon level has the same properties as matter, for
instance it can be assessed in terms of mass and charge. Two new funda-
mental constants have been derived: mgss0.73 410 50 kgand charge

gp = 1.2966%10739 m? of the basic photorhy.

3. All physical constants can be derived from these two constants by
applying the universal equation. This is a basic proof that the physical
world is a unity - it is equivalent to the continumn(see Tabld).

4. A novel method has been developed, which enables many new phy-
sical constants to be derived and experimentally verified. All natural
constants are dimensionless numbers - they are independent of the choice
of the surrogate reference system, e.g. Sl system.

5. Charge is a synonym for areacdulomb= 1 square meter

6. The basic terms - time, temperature, and relativistic mass - are di-
mensionless numbers (quotients), the definition of which is mathematics.
They are physical circumlocutions of the probability seP(@)<1) as
introduced by Kolmogoroff in his theory of probabilities. The probabil-
ity set is equivalent to the primary term P&h = space-time= energy

7. The standard model of cosmology (the hot big bang hypothesis) must
be refuted - the universe does not expand. Instead, there is an incessant
exchange of energy (and mass) between photons and matter. This ex-
change is responsible for gravitation, as has been confirmed by the dis-
covery of many new cosmological constants. These constants build a
numerical input-output model of the universe. This model is equivalent
to the continuum.
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8. The standard model of physics must be refuted in its reductional at-
tempt to explain nature on the basis of a few elementary particles. At the
same time the new theory confirms all the mathematical results obtained
in QED, QCD, and GUT.

9. Although the various mathematical expressions of the second law of
thermodynamics are derivations of the universal equation, the notion of
growing entropy in the universe as stated by this law must be rejected.

The relevant mathematical proofs of these results are given in the Ma-
thematical Appendix, which takes due account of the basis of modern
physics and cosmology. The new physical axiomatics follows the prin-
ciple of inner consistency and lack of contradictions. Therefore, it would
be sufficient to reject only one of the aforementioned results to renounce
the existence of the Law.

METHODOLOGY

A methodological analysis of the epistemological foundations of mo-
dern physics reveals that the basic terms of this science are not defined.
Although all physical laws are laws of energy interactions or can be de-
rived from the concept of energy, physics does not know what energy is
in real terms (6). The same holds true for classical space known as Eucli-
dean space (7), relativistic space-time known as Minkowski’s world (8),
charge, and mass (9), and Hilbert’'s space of quantum mechanics (10).
The only method of describing the physical world is mathematics - all
laws and their applications are mathematical equations. This proves that
the physical world is of a mathematical nature. However, physics does
not give any explanation for this fact in terms of knowledge. The agnos-
ticism of physics concerning its primary terms is propagated in all sub-
sequent concepts and vitiates the edifice of this empirical discipline.
Like physics, mathematics cannot define its primary terms, such as
point, straight line, plane (area) in geometry (10,11), continuum in the
theory of sets (12), and number in algebra (13). This has precluded the
axiomatization of mathematics by finite procedures (14) as proven by
Godel (15). This has led to tfeundation crisis of mathematics as em-
bodied in the continuum hypothesis (16) and Russell's antinomy (17).
Mathematics is a hermeneutic discipline without any real object of study;
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it deals with ,objects of thought" (Dedekind). Gddel has proved that any
axiomatic system of mathematics (18) contains primary statements, which
have their source in human consciousness and cannot be determined in a
finite way by secondary definitions that are also products of the mind
(15). Thus consciousness is part of mathematics and subsequently of any
empirical discipline based on mathematics (19). However, conscious-
ness is excluded from physics as an explanatory principle - it is substi-
tuted by empiricism.

Based on this methodological analysis, | have come to the conclusion
that it is possible to establish a complete axiomatics of present physical
and mathematical knowledge based on a single primary term, if we de-
part from the principles of mathematical formalism. This approach fur-
nishes the missing ,existence proof* in the real physical world and solves
the foundation crisis of mathematics that has persisted since 1931, fol-
lowing the publication of Gédel’s first theorem.

The primary term of the new axiomatics is a product of our con-
sciousness; more precisely, it can be equated with our consciousness and
can be arbitrarily called ,energy*, ,space-time“, ,cosmos", ,universe*,
.the whole®, ,continuum®, or ,being” (,be aware of being"). From an
epistemological point of view, the choice of the name is of no impor-
tance. This primary (ultimate) knowledge is defined as pini@ciple of
last equivalencé (primary axiom). It is the furthest boundary of any
human knowledge - for ever.

The principle of last equivalence is the common axiomatic origin of
physics and mathematics. According to it, the idea of the continuum in
the theory of sets, which is the basis of modern mathematics, is equi-
valent to the primary term. The same holds true for the probability set in
Kolmo-goroff’s theory of probabilities (20). According to Godel's theo-
rem (15), the equivalence between the primary term, the continuum of
numbers, and the probability set cannot be proven (or rejected) on mathe-
matical grounds. It ia priori axiomatic knowledge. However, it can be
verified byall experimental facts (proof of existence). That is the objec-
tive of the new unified theory of physics and cosmology based on this
principle (2,3,21).

We take into consideration the fact that all physical phenomena (real
objects) are adequately expressed by abstract mathematical symbols and
equations, which are objects of thought, and prove that all mathematical
equations are concrete applications of the principle of last equivalence
for the parts (see below). Thus any mathematical equation is a subset of
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the primary term and contains it as an element (17). According to Russell,
such sets are callédisets- a U-set is the total set of all sets that contain
themselves as an element. The same holds true for all the physical quan-
tities that appear in such equations - they are U-subsets of the primary
term. As all physical quantities are defined within mathematical forma-
lism, they are abstract concepts with no real meaning (objects of thought).
The only real thing is the primary term, that is, energy or space-time.

This novel epistemological approach is based on a single term. It re-
veals that physics is mathematics applied to the physical world. The-
refore, it can be axiomatized according to the deductive principle of in-
ner consistency and lack of contradictions. This approach explains the
trend towards mathematisation (neologism) in all sciences and leads to
the development of @eneral Theory of Natural Science$21-26).

The validity of the new physical axiomatics can be proven in the real
world because the proof of existence is furnished by the principle of last
equivalence. This is the main difference between the new axiomatics
and pure mathematics. While the former discipline operates with real
objects, the latter deals with objects of thought. The objective of the new
axiomatics is to prove that all abstract mathematical concepts and sym-
bols, such as numbers and signs of relation, adequately express the pri-
mary physical term, ,energy space-time“. In other words, they are
evoked in the mind by its very nature.

BASIC AXIOMS
The Primary Axiom
The primary axiom of relation is ,energy is equivalent to space-time:
energy= space-time". All further names and symbols used for the pri-
mary term are equivalents. This includes the term ,consciousness". This
axiom is called theprinciple of last equivalencé (PLE):

Energy= Space-tim& Consciousness Universe= Cosmos=

= Nature= Continuum= Probability Set= The Whole=

= Mathematical Symbols (A-1)
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The primary term is a U-set - it is the total set of all sets that contain
themselves as an element. All physical terms and quantities that ade-
guately reflect the phenomenology of space-time are mathematical U-
subsets of the primary term, that is, they are objects of thought that con-
tain the whole as an element. Any physical idea that excludes the pri-
mary term as an element is an N-set; it has no correlate in the real world
and should be excluded from physics as a wrong idea. Such ideas are
vacuum, closed system, etc. For instance, vacuum is considered the set
that contains all energetic particles: the void contains something. The N-
set is essentially a paradox or antinomy. The primary term can only be
assessed in logical categories. As mathematics is the prolongation of
logic with abstract symbols, both are hermeneutic disciplines of correct
thinking. It is believed that they have no external object of study. Ac-
cording to PLE, their external object of study is space-time (proof of
existence). Hence the mathematical character of the physical world - all
natural laws are mathematical equations.

Properties of Space-Time

The properties of space-time aokosed character infiniteness con-
tinuousness inhomogeneity (discretenes}, andconstancy They are
interrelated U-sets and thus equivalent to the primary term. U-sets can-
not be separated in real terms, but only in an abstract way in the mind.
These properties are manifested by all U-subsets of space-time. The con-
servation of energy (1st law of thermodynamics) confirms the closed
character of space-time. The quantization of energy in phdim$f)
and particles (Bohr’s model, Schrédinger wave equation) confirms the
inhomogeneity of space-time and the constancy of the quanta, for in-
stanceh, and the existence of natural constants. The equivalence be-
tween energy and space-time proves the continuousness of the physical
world and excludes the idea of the void (vacuum) as an N-set - the extent
is space-time, that is, energy.

Space-time can be subdivided into infinite levels and systems. The
U-set of equivalent constant amounts of energy, caflgstems, is de-
fined as alevel'. For instance, all protons have the same energy (at rest)
and form the proton level. As we do not know how many protons there
are in the universe, we define the proton level as infinite. The discrete-
ness of space-time is infinite in real and abstract terms. It is not possible
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to distinguish between the abstract infinity of numbers as objects of
thought (mathematics) and the real infinity of levels and systems of space-
time. Hence the equivalence between consciousness and the primary term
- consciousness is reflected space-time. All levels and systems are open
- they exchange energy (space-time). We say: ,they interact®. The open-
ness of the U-subsets of space-time is an aspect of its infinity. However,
space-time itself is closed.

Symbolic Expression of the Primary Term

+Energy exchange" and ,energy interaction” are synonyms for the pri-
mary term. Space-time is in a permanent state of energy exchange:

primary term= energy exchange
= space-time exchangeE (A-2)

According to PLE, the arbitrary symbdE, of the primary term is an
object of thought. Therefore, it can be substituted by any other mathe-
matical symbol, such as:

E=c =1=EE =1/1= 1/ = cof1 = co/o0 = etC. (A-3)

It is important to observe that this equivalence cannot be rejected on
mathematical grounds because it concerns the proof of existence. Accor-
ding to Godel's theorem, this proof cannot be given by means of mathe-
matics. The equivalence of the symbols in (A-3) is beyond the reach of
mathematical argumentation. At the same time it is the epistemological
(philosophical) origin of mathematics. For instance, we can substitute
the primary term in (A-3) with any quotient of infinite mathematical
complexity, which can be a product of differential, integral, or exponen-
tial calculus 1= /0, where go* stands for mathematical complexity.

Basic U-Subsets of Energy Exchange

The energy exchange between levels is arbitrarily calledigal ener-
gy exchangéand that between systemsgrizontal energy exchangé
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E is at once vertical and horizontal (U-sets). The elementary event of
energy exchange is calledgction potential® and is symbolized witlk,.

As all systems and levels are U-subsets, the definition of the elementary
event is an arbitrary decision of the mind. We call this ,degree of math-
ematical freedom®. Thus any system or level can be defingg. afny
arbitrarily definedg, has a correlate in the real world (U-set). All physi-
cal events or phenomena that are objects of study in physics can be de-
fined as ,action potentials“ and expressedEgsThus the term “action
potential” is the total U-set of all discrete events of energy exchange. For
instance, the basic system of a level, say, an electron, is called an ,el-
ementary action potential“ and can be expressediyitfihe level is the

total set of all action potentials pertaining to it, e.g. an electron level. The
systems of this level are sets consistinggfe.g. electron orbits; at the
same time they are subsets of the electron I&gk a specific mean
constant amount of energy for each level or system, defined in an ab-
stract way within mathematics.

The quotient of energy exchange and action potential is defined as
“absolute time' or simply “time*: f = E/E,. The quantity time is an
abstract U-subset (object of thought) of space-time, which is an inte-
gral part of mathematical formalism. It is a dimensionless number, a
guotient, belonging to the continuum. This term is not identical with
the quantity ,conventional timé, as used in physics today. The defi-
nition of the latter quantity requires the definition of the Sl unit ,sec-
ond" and its method of measurement (see below). Thus the quantity
~conventional time" is a secondary U-subset of the primary category
Lime®, which is directly derived from the primary term in an axio-
matic, a priori manner. Conventional time is a concrete quantity of
time. We shall show that many physical quantities which are erroneously
regarded as distinct, real quantities appear to be particular mathematical
parameters of time. The most outstanding sretperatureand mag-
netic field(see Mathematical Appendix).

The Universal Law is a Mathematical Equation
The primary term can be expressed as a mathematical equation:

E=E,f (A-4)
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We have called it theuniversal equatiori’ (UE). This mathematical
expression considers all the properties of space-time. The proof is co-
gent. All conventional laws are mathematical equations and thus U-sub-
sets of space-time - they contain (A-4) as an element. We shall prove that
they are mathematical derivations of UE, that is, they are objects of thought
and have no real existence outside mathematics. Thus there is only one
law, called the | niversal Law", which is expressed by the above equa-
tion. It assesses the primary term mathematically and is equivalent to it.
According to PLE, equation (A-4) can be expressed by any other sym-
bol, such as:

E=Esf=1=c0=n=1n"=n"1=nx1n=
=Yoo X y1foo = 00f1 x 1/oo = etC. (A-5),

where the primary number ,1“ is the universal mathematical symbol of
equivalence with respect to the primary term; this number can also be
used for any subset thereof, e.g. as the ,certain event" in statistics. In
(A-5) nis the continuumee is infinity, 1/o is the infinitely small num-
ber, andw/1 = « is the infinitely great number. The last two terms
define the continuunt/n — 0, whem - . In the theory of sets, ,zero*
and ,infinity” are called limits of the continuum. They are abstract sub-
sets (objects of thought) of the primary term. It is important to observe
that all these abstract symbols can be substituted by any other symbol or
word which is of the same mathematical character. They will inevitably
assess the properties of space-time, for example, its infinity due to the
closed character. As space-time is of mathematical character, all words
and symbols used for the continuum reflect its closed nature. For in-
stance, instead of saying in mathematics ,the continuum is infinite®, we
can say ,the infinity is continuous”. This follows from the principle of
last equivalence, which is the common origin of mathematics and phys-
ics. The existence of such tautologies determines the limit of any human
knowledge for ever and proves the closed character of space-time.
From this we conclude that the continuum is an equivalent and ade-
guate term of space-time. As Kolmogoroff’'s probability ssR@)<1 is
obtained from the continuum by mathematical transformation according
to PLE: 1h - 0=P(A)=0, andn - c = P(A)<1 (according to PLE,
1 = ), this basic term of statistics is another equivalent, abstract presen-
tation of space-time. We call this set the ,physical probability set* and
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express it with the symbol SP(A), where ,S" stands for ,structure”, so
that we can distinguish it from Kolmogoroff's abstract term. This new
symbol allows the epistemological discrimination between the theory of
probabilities as a hermeneutic discipline and statistics as mathematics
applied to the real physical world, e.g. in thermodynamics, QED, QCD,
etc. From this we can write PLE as follows:

Energy= Space-time n = 0<SP(Ax1 = SP(A) (A-6)

The equations from (A-1) to (A-6) are iterations of the primary term
according to PLE - they are mathematical tautologies or pleonasms the-
reof. This is a basic proof for the closed character of space-time. Any
mathematical equation is an iteration of the last equivalence for the parts
(U-subsets of space-time). For instance, the universal equation (A-4) can
be expressed as a rule of theee b/c or a functiony = ax The latter is

the origin of any other function, such as:

yi@" x"..+.d"mx"™ =1, wherem=1,2,3...n (A-7)
or
@ x.. 4. d"MX"My =E, [E, =E, [1=E, f (A-8),
where
E,=a"x\.+.d"Mx"M=ax=E,f=E, =cons, whenf=1 (A-9)

This proves that mathematics is a system of mathematical iterations of
the universal equation, while the latter is the ,mathematical envelope*
with which the nature of space-time is formally wrapped. With respect to
tradition in physics, we call this equation the ,Universal Law", or just
the ,Law". This is justified, as all known physical laws and equations
can be derived from this Law (see Mathematical Appendix).

Quantities of Space-time and Their Method
of Definition and Measurement

All the physical quantities with which nature is described are abstract U-
subsets of space-time. Mathematics is the only method of definition and
measurement of such quantities, that is, they have no real meaning out-
side mathematics (objects of thought). Physical quantities are built accor-
ding to the ,principle of circular argument* (PCA). This is the only op-
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erational principle of mathematics and physics. In fact, it is the only
cognitive principle of our mathematical consciousness. PCA consists of
two dialectical aspects: the building of equivalencies, e.g. as Sl units

- all meter rules are the same the world oveth&)building of compari-
sons, e.g. measurements with Sl units. The PCA is an application of PLE
for the parts - it departs from the whole to explain the parts. This prin-
ciple is thus a U-subset of PLE. The building of any mathematical equa-
tion with a view to assessing U-subsets of the primary term is based on
PCA. This means that all known physical laws, expressing relationships
between various physical quantities, abide by PCA and PLE. They con-
tain the primary term as an element.

The principle of definition of physical quantities used in physics to-
day is ,circulus viciosus", that is, any quantity is defined through other
guantities, e.g. mass through acceleration, charge through current, etc.
One part is explained by other parts, while the primary term is neglected.
Physics does not know the nature of space-time. This has led to a pro-
found agnosticism with regard to the meaning of these quantities. This
conclusion will be proven in detail in the Mathematical Appendix.

Dimensions and Units of Space-Time

Physics consists of two parts: theoretical and empirical. The theoretical
part consists of definitions of physical quantities; the empirical part con-
sists of their measurement (experiments) by building relationships (com-
parisons). The method of definition of quantities is at the same time their
method of measurement - both methods are applications of PCA. There
is no exception to this equivalence between theory and empiricism. Within
mathematics the primary event is theriori definition of quantities as
objects of thought. Empiricism is of secondary importance - it is a tautol-
ogy of the Law. This fact proves that mathematical consciousness is an
adequate reflection of the physical world. This is the epistemological
background of the new axiomatics. Modern physics, on the contrary, has
failed to give an explanation of its terminology from an epistemological
point of view and has, instead, resorted to pure empiricism as a source of
knowledge.

Any guantity is expressed in units. Each unit stands for a dimen-
sion, and each dimension corresponds to a quantity. However, there
are quantities that have more than one dimension, e.g. force is expres-
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sed by thedimensions mass, length, and conventional time, with the
units [kgms?]. The definition of a quantity cannot be distinguished from
the definition of its unit(s) and dimension(s). Each definition of a unit is
based on a real reference system of space-time. For instancengteth

for space andecondfor conventional time are defined with respect to
the photon level according to PCAmnieteris equivalent to the distance
travelled by light (visible photons) during 1/299,792.488ond; lsecond

is defined by the frequency of photohs c/wavelengthemitted by a
caesium atom. As =f A, both definitions are circular. The Sl units,

.1 second” for the dimension (quantity) ,conventional titieand

.1 meter” for the dimension (quantity) ,distance” are thus surrogates of
real space-time quantities (relationships). They are obtained through
measurements for real systems and can hence be eliminated within mathe-
matics. Indeed, from an epistemological point of view the Sl units should
be eliminated because they obscure our physical outlgdt{
anschauuny If we compare the wavelengthsand frequenciet= 1/t

of two photons by defining one of the photons as a reference system, we
obtain dimensionless quotients for the two dimensions, space (distance)
A /A, = SP(A)=nand timef = 14 = f, /f, = SP(A)=n. The same holds

true for any other real distance and time. The terms ,meter* and ,sec-
ond"“ are non-mathematical surrogates substituting the reference frequency
f and wavelengti of a real photon system, which has been arbitrarily
selected as the initial system of reference. It can be substituted by any
other real system of space-time.

It is generally acknowledged that there are six basic quantities and
units - space[m], conventional timet = 1/f [s], mass[kqg],
temperaturdK], amount of substancealled mole[mol], and cur-
rent [A]. As charge is actually introduced through current in a circular
manner, this quantity is not basic. All other quantities can be derived
from these six quantities and their units within mathematics. We shall
prove that the last four basic quantities and their units can be derived
from the first two dimensions, space and time, within mathematics.
This means that space-time has only thmmensions or constituents,
space and timé hence ,space-time* for the primary term. Thus all
guantities can be expressed in terms of space and time (se®)lable
As all physical laws assess relationships between various quantities,
this also holds true for these laws. This allows the establishment of a
new simple mathematical symbolism that can be axiomatically intro-
duced from the primary term.
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Motion is the only Manifestation of Space-Time

Consciousness assesses energy exchange as motion (displacement).
Motion is the only manifestation of energy exchange or space-time. The
universal physical quantity of motion in physicseétocityv. Fromv one

can obtain further quantities of motion within mathematics, for instance
acceleratiora. As velocity is an abstract mathematical quantity too, it
can be substituted by any of these quantities without affecting the vali-
dity of the present axiomatics. We have chosen velocity as the universal
guantity of motion for practical and historical reasons. Velocity is de-
fined within mathematics as a quotient of the two basic quantities, space
and conventional time, according to P@4 s/t. Within 3d-Euclidean
space, distance is given asl{dpacé area as [@-spacé, and volume as
[3d-spacé The method of definition of these abstract quantitiagets
ometry We shall use these symbols in the new axiomatics for any spatial
presentationr-d-spac§ wheren means any number of dimensions and

is equivalent to the continuum. This symbol includes any geometric pres-
entation, such as multidimensional spaces in topology (e.g. in string theo-
ries) or fractal spaces in chaos theory.

The new dimensionless quantiiyne f= E/E, is defined in am priori
mathematical manner as a quotient of the primary term and its universal
event - the ,action potential“. The latter term is also defined & @mori
manner as the total set of all events or phenomena in the real world. The
two terms, timd and action potentid,, are the two most important sub-
sets that establish the unity of space-time because they completely assess
its properties in a mathematical way. For this reason we use only these
three symbols in the universal equatier E, f. Within mathematics, the
number of symbols standing for different quantities of space-time can be
augmentedd infinitum We call this “degree of mathematical freedom* -
like space-time, the number of physical quantities is theoretically infinite.
Hence the intrinsic complexity of physics, which is applied mathematics.
This mathematical complexity has hindered the perception of the Law. This
is the greatest fallacy of modern physical theory.

When the surrogate Sl system is employed, the abstract quantity
time can be assessed by the actual parameters, frequencgci-
procal conventional time tlAvithin mathematics according to PCA:

f = E/E, = 1/t = f. Both quantities are U-subsets of time. In this way we
conclusively eliminate the term ,conventional time“ from physical
theory and substitute it with the term ,time‘This is also the reason
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why we use the symbolf,”, which is traditionally employed for fre-
guency, although we could just as well introduce any other symbol for
time. It is important to observe that frequency or its reciprocal ,con-
ventional time" are not the only actual quantities of time. For instance,
we can establish within the new axiomatics teaiperatureandmag-

netic fieldare further specific quantities of time. This negates the ex-
clusive character of conventional time. For practical purposes, we can
still uset in terms of seconds or any other unit of time by employing
conversion factors. Within mathematics, velocity can be expressed as:

v = [1d-spacé x f = [1d-spacé x [absolute timp=
= [1d-space-timpe (A-10)

The product of one-dimensional spfbe-spacé and timef results in an
abstract mathematical quantity, called ,,one-dimensional space-time"“. It
is a U-subset of the primary term. The method of definition is geometry
(space) and algebra (time), that is, mathematics. Space and time are “con-
stituents” of space-time. This is an axiomatic definition derived from the
primary term. According to PLE, we can express the primary term as
follows:

E = E, f = v =[1d-space-timp= v" = [n-d-space-timp=

=constant=1 (A-11)

Reciprocity of Space and Time

Equation (A-11) proves that the space-time of any system or level is
constant because it is a U-subset and manifests the constancy of space-
time as an element. For example, the speed ofdigh& constant one-
dimensional space-time of the photon legsl [1d-space-timp This
axiomatic conclusion is confirmed by all the facts - it is irrevocable proof
that the new axiomatics adequately assesses the physical world (empiri-
cal validation):

v = [1d-space-timp=[1d-spacéf = o x 1/o =

=constant=1 (A-12)
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We conclude from (A-12) that space and timecaonically conjuga-

ted reciprocal quantitieghat cannot be separated in real terms (U-sets),
but only in an abstract way in mathematics, that is, in the mind. The
infinitely great numbero and the infinitely small numberc/ defined

as the limits of the continuum, are thus mathematical symbols which
intuitively reflect the reciprocity of real space and time. As space and
time cannot be separated in real terms, they form the unity of space-time.
Thus space-time contains at once the infinite small and the infinite great.
The reciprocity of space and time is without exception - as a fundamental
property of space-time, it is manifested by each subset thereof. This is a
basic axiomatic conclusion of the new theory that is central to an under-
standing of the Law. We can write:

when p-d-spacé - o, thenf - 1/ and vice versa (A-13)
or
E=E,f=f=1/[spacé (A-14)

Axiom of reciprocity : Space-time (energy) is proportional
to time and inversely proportional to space. Time is inver-
sely proportional to space and vice versa.

This basic axiomatic conclusion is confirmed by all physical phenomena:
the greatest energy is found in the smallest space of the atoms (e.g. strong
forces of hadrons and quarks, black holes, etc.) and the smallest energy
is found in the greatest volume (e.g. in gravitational objects). There is no
exception to this rule. This is a fundamental proof that physics can be
axiomatized from a single term.

Mathematical Presentation of the Reciprocity
of Space and Time

Space-time is the only real entity. Because of this, the only thing we can
do in physics is to assess the actual space-time of the systems or levels.
According to PCA, the space-tirggof any system can only be assessed

in a circular comparison with the space-time of a reference system
This is a consequence of the closed character of space-time. Due to the
reciprocity of space and time, the universal equation can be presented as
arule of three (RT):
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E,/E, = f,/f, = [1d-spacé, / [1d-spacé, = SP(A)=K; , (A-15)

Equation (A-15) proves that all we can do in physics is to compare the
space, time, or space-time of one system with that of another. The quan-
tities which are defined in this way are dimensionless quotients, whereas
every comparison with a unit reference systéin=n is a number be-
longing to the continuum. This comparison is a real energy interaction.
Therefore, any measurement in an experiment is an energy interaction.
The dimensionless coefficielf , assesses the energy exchange between
any pair of systems or levels. It is called tladsolute constarit of

energy exchange. As all systems are open U-sets, energy exchange al-
ways occurs in both directions: in this casg, = 1/K, ;. Such constants
belong to the continuum or the probability set, that is, to the primary
term. By eliminating the surrogate Sl system, we prove that all known
natural constants are absolute constants. They are constant relationships
of space, time, or space-time quantities of real systems, which are ob-
tained within mathematics by employing the universal equation (see
Tablel).

Photon Space-Time is the Universal Reference Frame

According to PCA, the universal real reference frame of the new
axiomatics is the space-time of the photon level as assessed by the con-
stant speed of light:

¢ = [1d-space-timf, = ¢" = [n-d-space-timf, =
=constant=1 (A-16)

The same reference frame is used in classical mechart¢smeslectro-
magnetisnasc? = 1/4€,, and in the theory of relativity as Lorentz trans-
formations (see Mathematical Appendix). Theoretically, it can be sub-
stituted by any other reference frame (degree of mathematical freedom).
We have selected photon space-time as the universal reference frame
with respect to traditional physics. This allows a simple transformation
of conventional formulae into the nespace-time symbolism



26 The new physical and mathematical axiomatics of the Universal Law

The New Space-Time Symbolism

In the above explanations, we have already introduced the symbols of
the new integrated physical and mathematical axiomatics, with which all
traditional physical quantities (see TaBleand laws (see Mathematical
Appendix) can be presented in terms of space-time:

E - Space-time= energy= primary term
Ea - Action potential= elementary event
of energy exchang& = E, = cons,
whenf=1
f - (Absolute) timef = E/E,
[n-d-spacé - Space in terms of geometrextent
SP(A) - Any physical quantity of space-time as

a probability (dimensionless quotient)
belonging to 8SP(Ax1, where
0<SP(AX1 = n. In particular, this
symbol is reserved for massand
chargeQ (see below)

E=E,f=[n-d-spacéf =
= SP(A)[n-d-space-time=

=n=1 - Universal equation of the primary term
according to PLE and PCA. SP(A)
stands for the space-time of any system
or level (U-subset) that can be obtained
as a relationship (probability or number)
to a reference system of space-time.

Any science is a categorical system of the mind. When the categories are
U-sets, that is, when they are derived from the primary term by PCA, the
system can be axiomatized. All axiomatic systems are thus ,transitive” -
they are equivalent presentations of space-time. This is called the ,com-
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mutative law* of the new axiomatics - it is an iteration of PLE. For in-
stance, geometry can be presented as algebra and vice versa. The new
axiomatics is transitive to mathematics: any traditional mathematical
expression of space-time in terms of a physical law, a quantity, or a rela-
tionship thereof can be expressed in the new space-time symbolism with-
out affecting the final numerical result. Due to the significant simplifica-
tion of the new symbolism and its clear epistemological background,
many new natural constants, which have hitherto evaded the attention of
physicists, have been derived for the first time. These constants can be
experimentally verified. This is convincing experimental proof that phy-
sical empiricism is a tautology of the Universal Law in respect of the
particular experimental condition.

The new axiomatics acknowledges the creative potential of mathe-
matical thinking. It is not a particular categorical system, but the uni-
versal method of creating infinite categorical systems that abide by the
formalistic principle of inner consistency and absence of contradictions.
This leads to the unification of science under: one prinsifae term

Mass is an Abstract Mathematical Quantity
of the Mind

The quantity mass does not exist. It is an object of thought that is defined
within mathematics. In mechanics, mass is defined as ,the intrinsic prop-
erty of an object that measures its resistance to acceleration” (9). This is
a tautological definition of Newton’s 2nd la= ma, where accelera-

tion a = v/t = vf = [1d-space-timpf is already an abstract U-subset of
space-time as inherent within mathematics. One abstract subset of space-
time is defined in terms of another. All traditional definitions of physical
guantities display this vicious character. For this reason, physics cannot
explain its terms, such as mass or charge, in terms of knowledge (episte-
mological agnosticism). This vicious circle is substituted in the new
axiomatics by PCA as a U-subset of PLE - we depart from the primary
term (the whole) to explain the parts, which are mathematical quantities
of space-time. Their relationships are presented conventionally as math-
ematical equations and defined as ,physical laws". As all mathematical
equations are U-subsets of PLE, all known physical laws are U-subsets
of the Universal Law, and this law assesses the properties of the primary
term mathematically (A-11).
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The method of definition of mass is mathematics. It is also the method of
its measurement. The real reference system is a standard object preserved
at the International Bureau of Weights in Sévres, France. Its gravitational
energyE, on the earth is called ,dg“. The measurement of masses, that

is, weights, is based on Newton's 2nd law (definition) and can be axio-
matically derived from the primary term within mathematics:

ﬂ:ml:kg]: :Flg :i:E:
My l[kg] Frg Fr  Fgs
_ED_E L, A-17
o 1 Kir =SP(A) (A-17)

From (A-17) we conclude that ,mass” is a mathematisphge-time
(energy) relationship’ that is established by PCA. The same is true for
.charge” - it is an area relationshig* defined within geometry (see
Mathematical Appendix).

Basic Axioms of Application

Space-time is energy exchange. As it consists of infinite, open U-subsets
(levels, systems), it cannot be assessed in a finite, deterministic way.
However, any infinite quantity of U-sets forms a set that contains the
subsets as an element - the common element being space-time. Accord-
ing to PCA, which is the only operational principle of mathematics and
physics, any assessment of space-time needs a reference system. There-
fore, any actual space-time exchange can be assessed as an interaction
between at least two entities (systems, levels, or action potentials). This
knowledge leads to the following fundamental axiom:

The action potential of a level or syst&yxy is completely
exchanged (transformed) into the action poteBjigbf ano-
ther level or system and vice versa. This is calleddRiom

of conservation of action potentials (axiom of CAP or
simply CAP):

En = B (A-18)
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All conventional statements on the conservation of energy (closed char-

acter of the primary term) in physics, such as the conservation of mo-

mentum, mass, charge, number of baryons, etc., are incorporated in CAP
and hence eliminated as distinct laws. This axiom leads to another basic
axiom, called thegxiom of reducibility“ (AR):

Any energy exchange in space-time can be regarded as an
interaction between two entities (systems, levels, or action
potentials), which are U-sets and may contain infinite lev-
els and systems. Any energy interaction results in a new
entity, the space-time of which is the product of the space-
time of the two interacting entities.

Both axioms describe the nature of the primary term - they are math-
ematical variations on the reciprocity of space and time. These two axi-
oms are of great practical importance. As most physical laws are defined
for closed systems, they can be defined by CAP. Thus the idea of closed
systems, being an N-set, can be eliminated - all systems are open. The
AR is the ,hidden definition* (Poincaré) behind all physical laws, which
appear to be intuitively correct perceptions of the Law within human
mathematical consciousness. The two axioms, CAP and AR, are appli-
cations of PLE for the parts. This insight effects a great simplification in
our understanding of present-day physics.

Applications of AR and CAP in Physics

AR can be applied to the space-time of any system or a quantity thereof.
Consider an object at rest with the mass SP(A). When this object
moves in space-time, e.g. in a free fall, it acquires additional space-time
that can be assessed by the one-dimensional quantity of space-time - the
velocity v = [1d-space-timge According to AR, we can regard the mass

m, which is a quantity of the space-time of the object atEgsis a
distinct entityE, = mand the space-time of its displacemEgtwhich is
assessed by the velocity, as another distinct datityv. In this case, the
velocity is a quantity of the gravitation of the earth, which we regard as
the second interacting system. The quantities and symbols used for the
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space-time of the interacting systems are arbitrarily selected and can be
replaced by any other quantity or symbol without affecting the validity
of AR, which is a primary axiom of the mind (see Gédel’s theor&img.
product of the space-time of these two interacting entiesdE,, gives

the total space time (energy) of the moving obigathich is the system
resulting from this interaction. In this case we obtaimtbenentunof the
object, which is a fundamental quantity in classical mechanics:

E = E, E, = mv = SP(A)]1d-space-timp= momentur¥ p (A-20)

In physics, momentum is expressed as a vector, which @-spHcé-
guantity. Its method of definition is the geometry of Euclidean space.
This axiom holds not only for quantities, but also for the definition of all
traditional laws in physics, which are applications of the universal equa-
tion. For instance, the paradigm ,elastic collision” is a hidden appli-
cation of AR and CAP; it is a frequent paradigm for the formulation of
different laws and their applications. A typical example is the law of
conservation of momentum, which is a subset of CAP. When the space-
time of two moving systemg, andE,, is described as momentum,v,
andm,v,, their product gives the space-time of the resultant system from
this interaction, which is conventionally described as elastic collision:

E=E E=my; my,=
= SP(A)[1d-space-timpg x SP(A)[1d-space-timp = mv? (A-21),
wherem = m;m, andv? = v,v, according to AR, or in short:
E = SP(A)2d-space-timp=E, f (A-22)

Equation (A-22) is another equivalent presentation of the Law within
the geometric formalism of traditional physics and can be substituted
by any other spatial presentation. It illustrates the possibility of expres-
sing the Law with descriptive terms of mathematical character. As most
traditional laws are derived within geometry by employing AR, we
shall frequently encounter this two-dimensional expression of space-
time, for instance as the quantity ,worll = Fs = SP(A) 2d-space-
timg], whereF = ma m= SP(A), a = dv/dt = [1d-space-timgf, and
s=[1d-spacé.
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When we substitute for c in (A-22), we obtain Einstein’s famous
equation on the equivalence of mass (space-time relationship) and en-
ergy (space-timeff = m&. According to PCA, this equation is an ap-
plication of the Law for the space-tinkeof any system, given in rela-
tion to the reference space-tife= [2d-space-timpof the photon level
m = SP(A)= E/c?. The space-time of any systéhtan be compared to
the space time of the photon lev&] = m,c? = ¢? = [2d-space-timp
when the photon mass, is defined as , Linit" or as the ,certain event”
m, = SP(A)= 1. This mathematical approach reveals why photon mass
has been neglected in physics - it is already in the velocity of light as a
system of reference. In physics, the square speed is also defined as a
potential or gradient (sdeRC below).

From (A-22) we obtain the following axiomatic presentation for the
action potential within geometry:

E, = E/f = SP(A)2d-spacé f =
= SP(A) 1d-space-timg1d-spacé (A-23)

The two-dimensional presentation of the space-time of the resultant sys-
tem is a product of the one-dimensional expression of the space-time of
the interacting entities as momentum. Two vectors described as lines are
multiplied according to AR to give a vector product. This geometric quan-
tity is presented as ,area“, when the time of the resultant system is set as
f = 1. Alternatively, space-time exchange can be regarded as an action
potential and presented aarga in motion* (A-23) within geometric
formalism. This presentation results from the method of measurement in
Euclidean space. It can be substituted by [arg-spacgpresentation.
Many conventional laws and definitions of physical quantities follow
the paradigm ,area in motion“, for instance electric current is defined as
.charge (area) in motion" (see Mathematical Appendix).

Charge is Area - ,Area in Motion“ is Electric
Current (Action Potential)

JArea in motion“ is an intuitive notion of the Law within geometry which
is frequently used in the formulation of specific laws. For instance, the
laws of electricity are ontologically derived from this paradigm. We shall
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prove that charge, another fundamental term of physics, is a synonym for
area, while the Sl unit for charge ¢gbuloml is equivalent to ,Isquare
metef (see Mathematical Appendix). This crucial pleonasm has been
overlooked in physics. In a vicious circle, the quarglgctric currents

then defined as ,area in motion“. This quantity is a subset of the new
term ,action potential* (A-23).

The Long Range Correlation LRC) is
a New Quantity of Great Practical Relevance

Within the new axiomatics, a new term is introduced, called Ithe,,
range correlation” (LRQ). It is a square velocity as obtained by AR
within geometryv? =v x v = LRC. It assesses space-time (A-22) in a
static way:

Estaiic = [2d-space-timp= long range correlatior{LRC) =
= gradient= potential (A-24),

when SP(Ax 1. The term ,long range correlation”, which is also used
in traditional physics, acquires a new clear-cut definition. The quantity
LRCis axiomatically derived from the primary term - it is an abstract U-
subset of space-time when the latter is regarded in a static way and en-
ergy exchange is mentalignored. The method of definitiosr fnethod
of measurement) of this abstract quantity is mathematics. In this case,
the mass (energy relationship) of any particular system is described as
the certain event SP(A2m=1 or 1unit and is not expressed in the
equation.

We introduce this term for practical reasons - there are many different
guantities in physics that are synonymsLlfBIC. For instance, the quan-
tity electric gradienbr potentialis a concreteRC. It assesses the space-
time of the systems as a potentiality that can be transformed into an actu-
ality, that is, into energy exchanfgg the free will of our mathematical
consciousness. This transformation occurs in the mind and not in the real
world - space-time is incessant energy exchange. According to AR, any
system of space-time can be assessed as a result of the interaction be-
tween two other systems and any assessment is an inteztiemn\We
may assume that a system is not interacting (closed system); for exam-
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ple, we may take a capacitor potential that does not discharge. In this
case, we can only describe its space-time if we compare it with itself in
an abstract way. Any other measurement, for example with a voltmeter,
will be a discharge, no matter how infinitesimal. However, a self-com-
parison is also an interaction - it is a metaphysical interaction that occurs
in the mind by means of mathematics. If we describe the system with the
guantity mass, we can set its mass in relation to itself and obtain the
certain event within mathematics by applying P@#m = SP(A)= 1.

This is the actual definition of ,mass at rest”. As all systems are in mo-
tion, there is no such thing as ,mass (or energy) at rest“. This quantity is
a mathematical convenience and merely expresses the ,certain event* in
physics.

The Reciprocal Behaviour of Contiguoud_RCs
of a System

According to AR, any system can be regarded as consisting of two levels
(U-subsets). The space-time of these levels can be expredde@.ds

this case, the twhRCsof the system manifest the reciprocity of space
and time. When theERC of the first level increases, th&kC of the sec-

ond level decreases and vice versa. This also follows from the axiom of
CAP, which is another equivalent statement on the reciprocity of space
and time. The reason for this reciprocal behaviour of contiguous gradi-
ents is that the space-time of the system is constant - it is a U-subset of
the constant and closed space-time. This approach is very useful in de-
scribing the dynamic behaviour of real systems. We shall use this axiom
extensively in volume Il to explain the biological regulation of the cell
and the organism.

The reciprocal behaviour @RCshas been anticipated in mathe-
matics by the introduction of negative numbers, which are comple-
mentary to the continuum of real numbers. To any real positive num-
ber we can assign an equal negative number. Thus the continuum is
designed as a formal system, which constitutes two levels that be-
have reciprocally - the continuum of positive numbers and the conti-
nuum of negative numbers. Zero (von Neumann’s set) is an abstract
limit (intercept) between the two sets, but this symbol can be re-
placed by any other number.



34 The new physical and mathematical axiomatics of the Universal Law

The New Quantity ,Structural Complexity, K

The modern physical outlook on nature is dominated by wave-particle
dualism. In fact, this is a dualism of the static and dynamic point of
view. This dualism is not a real property of space-time, as is generally
believed today, but an abstract mathematical discrimination. Space-
time exchange is always dynamic - its universal manifestation is mo-
tion. The dynamic view is thus the only correct perception of space-
time. The static view is an abstract idea (object of thought) based on a
~.mathematical trick". For this reason a new quantity is introduced in
the new axiomatics that expresses the static view in physics. Itis called
»Structural complexity” (Ky). This quantity is an abstract subset of
space-time and is defined as the total set of all static perceptions in
physics and science. It is actively established in the mind when the
constituent ,time" isarrested The arrest of time occurs within mathe-
matical formalism by assigning it the number ,,1“ agnit or the cer-

tain evenf = 1:

E = E, f = SP(A)2d-space-timp= SP(A)2d-spacé f 2 (A-25)
Whenf =SP(A)= 1.
K = SP(A)2d-spac¢ = area relationship (A-26)

Timeis the constituent of space-time that assesses energy exchange
quantitativelyE = f. Therefore, the universal equatig:s E, f asses-

ses space-time from the dynamic point of viwassesses the other
constituenspace which stands for the static view. Within geometry, it

is usually defined as an area relationship, just as mass is defined as a
space-time relationshiggembodies the geometric approach to space-
time as static space, e.g. as Euclidean space, Minkowski's world,
Hilbert’s space, etc. For this reason, there are many conventional quan-
tities in physics that are pleonasm&g@fThe most prominent is charge

Q =K, When we set [@-spac¢ = SP(A)=1, we can express

Ks = SP(A). Therefore, we can also express char@e=aSP(A) within
mathematical formalism. The new quantity effects another great
simplification in our physical outlook, as summarized below:
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1. E=E, f=SP(A)2d-space-timp Universal equation dynamic

expression of space-time

2. K;=SP(A)2d-spacg, f=1 - Structural complexity, static
expression of space-time

3. EA=K,f=SP(A)[d-spacéf

Action potential (area in
motion), dynamic expression
of space-time

The three basic equations of the new axiomatics express the dynamic-
static view of the world as embodied in the wave-particle dualism in
physics. They show that the constituent ,time" assesses the primary term
dynamically as energy exchange (motion), while the constituent ,space”
assesses it statically in terms of geometry.

Every Motion in Space-time is Rotation

Space-time is closed. The closed character of the primary term is mani-
fested by its U-subsets (systems, levels), which contain the nature of the
primary term as an element. Thus, any motion, being the universal mani-
festation of energy exchange, is also closed. Within mathematical for-
malism it can be described as rotation, e.g. as a circular or elliptical mo-
tion. Any rotation can be regarded as a system or an action potential. The
static mathematical expression of such rotations makes use of circles
(e.g. wave function), ellipses (Kepler’s laws), or any other closed geo-
metric figure - hence the frequent use of the transcengentamber in
physics (e.gh/2n=#).

As all U-subsets of space-time are open, all rotations are super-
imposed. The principle of superposition (electromagnetism and quan-
tum mechanics) reflects the open character of the systems. Translation
is a mathematical abstraction of rotation with a very large extent: when
[spacg — o, [1d-spacé — straight line. This is the abstract origin of
the co-ordinate system of Euclidean space or of any other geometric
space based on straight lines or right angles. The closed character of
space-time proves the interception of parallel lines in infinity (solution
of the parallel axiom) in aa priori manner. The proof of existence is
the conservation of energy. This proof cannot be given within geom-
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etry. We shall show that not only classical mechanics (Newton’s laws
for rotations and wave equations) and electromagnetism (Maxwell’'s
four equations), but also quantum mechanics (Bohr’'s model, Schro-
dinger wave equation) assess the micro- and macrocosm as superim-
posed rotations. This knowledge effects another great simplification in
our physical outlook.

Finally, it is important to observe that there is no way of discrimi-
nating between rotations and waves in real terms. When a rotation is
regarded as a solitary event, while the other superimposed rotations are
disregarded in an abstract sense, the centre of rotation is considered a
fixed (motionless) point. In this case, we describe a closed rotation, such
as a circular motion. For instance, by disregarding the rotation of the
earth around the sun, we can present the earth’s revolution around its
own axis as a closed rotation. When the elliptical rotation of the earth
around the sun is considered, the path of any point on the earth repre-
sents a wave. As all rotations are superimposed, we only have waves.
Hence de Broglie’s correct notion of the wave character of matter. This
effects another great simplification in physics.

The Continuum of Transcendental Numbers is the
only Adequate Perception of Space-time

Any mathematical expression of space-time is based on real numbers.
For instance, the transcendental nunpiés expressed as a real number

111 3.14, which is an arbitrary approximation. All physical quantities in
physics, e.g. all natural constants, are expressed in terms of real num-
bers, which are mathematical approximations of real magnitudes. Mathe-
matics has virtually no theory of how to use transcendental numbers for
practical applications. This fact is of great theoretical importance. Real
numbers are N-sets, they exclude themselves as an element. For instan-
ce, the set of all ,2"“ numbers is skt* and not ,,sets”. The number ,,2“
excludes all numbers that approximate 2, e.g. 2.000000001. Such hum-
bers are called ,closed numbers” analogously to the closed systems in
physics. They exclude all contiguous approximations along the con-
tinuum. On the other hand, transcendental numbers are defined as ,,open
numbers* - each transcendental number, sugh, asntains infinite ap-
proximations, which are closed real numbers. All systems of space-time
are open U-subsets of space-time.
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Thus the only adequate presentation of real U-subsets of space-time
within mathematics is the use of open transcendental numbers. These
numbers adequately assess the continuousness and infinity of space-
time. In the theory of sets, the continuousness and infinity of the con-
tinuum (tautology due to PLE) is proven with the existence of tran-
scendental numbers, which cannot be counted (12). In a vicious circle,
the continuum of transcendental numbers is then visualized by means
of the continuousness of the infinite points on a straight line, although
neither ,point* nor ,straight line* can be defined within geometry (10).

In the new axiomatics, the ,existence” of transcendental numbers is
proven with the transcendence (continuousness and discreteness) of
space-time (proof of existence in the real world). It should be stressed
again that present-day mathematics (and science) has virtually no
method of employing transcendental numbers for the real world.

For obvious reasons, all the numerical results which we present
in this publication are closed real numbers - they are mathematical
approximations reflecting the current degree of precision in the meas-
urement of physical quantities. The method of measurement of mod-
ern physics is based on thepriori decision to employ exclusively
the continuum of closed real numbers. This is accomplished by as-
signing to any real system of reference the primary closed number
»1“ as lunitin the Sl system, e.g.Kg, 1joule,etc., or as the certain
event SP(Ax 1, e.qg. in the standardisation condition of Schrédinger
wave equation, etc. According to PCA, all physical magnitudes are
measured and expressed as relationships to this number and are thus
closed real numbergl = n. Thus the precision of any experimental
result is predetermined by the method of definition of the quantities
and their units (objects of thought), which is mathematics. There-
fore, all the numerical results of constants and other physical quanti-
ties which we shall present below merely reflect the current method
of definition and degree of precision of measurement in experimen-
tal physics. Their exactness is, however, irrelevant to the validity of
the new axiomatics. Nonetheless, the accuracy of our numerical re-
sults is powerful evidence for the ubiquitous validity of the new axio-
matics. The mathematical appendix that follows will summarize the
basic applications of the Universal Law in physics and cosmology.
The most common abbreviations used in this volume are:
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AR

CAP

Law

LRC

PCA

PLE

RT

UE

Axiom of Reducibility

Conservation of Action Potentials, axiom of
Structural complexity

Universal Law

Long-Range Correlation

Principle of Circular Argument

Principle of Last Equivalence

Rule of Three (universal equation)

Universal Equation
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MATHEMATICAL APPENDIX OF
THE NEW PHYSICAL AXIOMATICS

1. CLASSICAL MECHANICS

1.1 MATHEMATICAL METHODS OF
PRESENTING SPACE-TIME

In classical mechanics, real systems of space-time are presented as space-
less particles of mass, calledass points(objects of thought). Dis-
placement [dl-spacé is given as a vector. Tteserage velocityis ex-

pressed geometrically as:

Vg =2—L= A = [1d - spacéf = [1d - space—time] (1)

or by differential calculus:

. Ax _ slope-tangent-line _ dx
vV=Ilim-—= =

=—"=[1d - space-time| (2)
am-0At X-—-versus-t-curve dt

The limit is called the derivative afwith respect ta. Differential calcu-

lus is a mathematical operation to assess the reciprocity of space and
time. The idea of diminishing conventional time to the infinitely small
numberAt — 0O leads to increasing (absolute) tifrieat approaches the
infinitely great numbeAf — . Infinity can also be expressed with the
number ,1“ or a relation thereof (PLE) - hence. oo =1 = /1. By
arresting timd = cons, we acquire the space-quantity of a gravitational
object in motion as aonstantstatic magnitude that is specific to each
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system of space-time under observation. This is the origin of the static
view of classical mechanics. From (2) we obtairiseantaneous acce-
leration as the second derivative with respect to fihe 1/t %; d 2 stands

for f 2 (see also Nabla and Laplace operators in 4.6):

_ . Av _dv _d(dx/dt) _d2x _
a=|m-—_—=—,-= = =
a-o At dt dt dt2

[1d - spacéf 2 (3)

Classical mechanics assesses motionsamitistantaicceleration, which

is a mathematical quantity of the constapt This quantity is central to
Newton’s laws. Motion with changing acceleration is approximated to
motion with constant acceleration by employing the same differential
procedure as described for instantaneous velocity. The solution of mo-
tion with constant acceleration leads to the building of functions with
one unknown variable - this can loisplacementx = x, + vt + 1/2&?,
velocity v2 =v,? + 2aAAx, or conventional timet = 2vy/a. The Law

E = E, fis a function with one unknown variabje= ax because space-

time is closed and the parts are U-subsets that contain themselves as an
element. It is always possible to reduce a mathematical functyor as

in the real world by selecting a real system as a reference and assigning
it the number ,1“ as 1nit or the certain event (PCA).

The opposite operation to differential calculus is integration. The tran-
sitiveness of mathematical systems lies in their common origin of space-
time. The PLE: energy space-time is a commutative law. While we
obtain velocity and acceleration functions from a given position func-
tion in geometric space by differentiation, we are at once confronted
with the inverse problem of finding the position functiogiven the
velocity v or acceleratiora. To solve this problem of transition from
dynamics to statics, the initial timas selected as zero. This is a pure
convention of mathematics (object of thought) - zero tme without
any physical correlate.

This leads to two wrong assumptions that extend throughout physics.
The first one postulates that we are in a position to determine exactly the
»initial conditions” of gravitational motion as a subset of energy ex-
change. In reality, thanitial-value problem* of classical mechanics is
a purely mathematical formalism based on unclear primary terms. The
partial solution of this problem has given rise to the conviction that we
can always find the position of a particle in space-time uniquely at all
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other times if we know the forces acting on a particle and the position
and velocity of the particle at some particular time. The latter is set at
zero in am priori manner (deterministic approach).

This is a self-delusion. Firstly, the solution of the initial value-prob-
lem takes place within the geometric space of mechanics, which is emp-
ty and homogeneous. This space is not equivalent to space-time, which
is continuous and discrete. Secondly, all real gravitational objects have
volume (space) - they are not spaceless mass points. Thirdly, zero con-
ventional time has no real physical meaning:3f0, thenf = 1/t = 1/0,
which is ,indefinite” in terms of mathematics. It is no coincidence that
this operation is forbidden in mathematics, although no explanation has
been given for this. In real terms, tifneill approach the infinitely great
numbelf = /1 or the certain eveft wo/oo = SP(A)= 1, whent approa-
ches zero.

These forms of presentation are mathematical iterations of the prima-
ry axiom. They assess the limits of any mathematical or physical know-
ledge. These very limits have been chosen in classical mechanics to as-
sert that the initial-value problem of gravitational interactions can be
exactly solved, while this task is not possible in the microcosm of quan-
tum mechanics, as embodied in Hheisenberg uncertainty principle
This is the most preposterous presumption ever stated in physics - since
all U-subsets of space-time are open, this would mean that we are in a
position to measure exactly all energy interactions in space-time at once.

This has led to the second essentially wrong assumption in physics,
namely, that conventional time is “reversible“. It is generally believed
that the initial-value problem can be solved for any time, including time
points in the past and in the futuReversibility of time has been cor-
rectly regarded as a central paradox in the outlook of modern physics
that is apparently contradictory to the notion of space-time evolution. In
the new axiomatics, time is an abstract mathematical U-subset of space-
time without any real meaning. This eliminates the problem of revers-
ibility as an artefact. The geometric presentation of space-time quan-
tities in classical mechanics is an inconsistent mathematical formalism.
It can be summarized in the followingctor-scalar rule

Any guantity expressed in the ndapace-timgformalism
that contains velocity as a U-subset is conventionally defined
as a vector, e.g. velocity = [1d-space-timg momentum
p = SP(A)J 1d-space-timg etc. This also holds fdid-spa-
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cg-quantities, whilg¢2d-spacg-quantities are either regarded
as scalars, e.g. char@e= K, = SP(A)2d-spacg or vectors,

e.g. area as a vector. Time-quantitigégj@antities), such as
temperaturel =f (see 3.1) and frequendy=f, as well as
guantities which are direct relationships of energy (space-time)
of the systems, such as maws E, /E, = SP(A)=K,, (see

1.8, 1.9& 6.4), are defined as scalars. Energy (space-time)
E = SP(A)[2d-space-timpis also defined as a scalar (static
guantity).

1.2 NEWTON’S LAWS AND THEIR
APPLICATIONS

The modern version dlewton’s three lawsis as follows:

Law 1. An object continues in its initial state of rest or motion with
uniform velocity unless it is affected by net external force, called the
resultant forcd=,,,= ZF = 0. This law, also called tHaw of inertia, is

a special case of the second Law. It holds trureeitial reference frames

and cannot discriminate between rest (immobility) and motion with uni-
form velocity ¢ = cons). This means that the law of inertia is only valid

in inertial reference frames. This is a mathematical tautology (vicious
circle). As space-time energy (PLE), there is no place in real space-
time where no energies or forces are exerted - hErisenever zero.
There are no real inertial reference systems in space-time - for instance,
all gravitational systems rotate (Kepler’s laws) and have a centripetal
acceleration. Therefore, the law of inertia is not valid in real space-time,
but only inempty Euclidean space, which is imagined to be void of
forces (vacuum, N-set) within geometry. The latter is a hermeneutic dis-
cipline of the mind. For this reason, the law of inertia is abolished in the
new axiomatics. Its epistemological background is explained i& &.3.

Law 2. The acceleration of an object is inversely proportional to its mass
and directly proportional to the net external force acting on it:

a = F,o/m= SP(A)1d-space-timpf /SP(A) =

= [1d-space-timpf (4)
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Newton’s second lawcan be expressed aslaw of energywithin
mathematics:

E = FAs = SP(A)2d-space-timp=
= SP(A)1d-space-timpf = F, whenAs =1 (5)

Law 3. Forces always occur in pairs. If objektexerts a force on
objectB, an equal but opposite force is exerted by olijext objectA
(actio et reactig. We shall add to this law: this interaction is inde-
pendent of whether the objects of matter are in direct contact, or whether
they are acting on each other at a distance. In the latter case, they are
connected through the photon level, as space-time is continuous and
consists of U-subsets. The third law is an application of CAP for the
quantity forceF = ma= SP(A)[1d-space-timEf. It is an intuitive per-
ception of the reciprocity dfRCsof contiguous levels.

Our sensation of weight comes from thigio et reactigfor instan-
ce, sitting on a chair, we feel the force (enekgy)., = Ea; €xerted by
the chair on our body that balances our weliga,, = E, and prevents
us from falling to the flooE, ¢ iio = Ear = Eaciioc = Eap- Thus ,weight” is
a circumlocution for the energy exchange between two contiguous ma-
terial objects. In the condition of weightlessness, e.qg. in a freg& gl
is completely transformed into the kinetic energy of the falling object
Eun = 1/2mv 2, ,in space-time. This is the space-time of the photon level
when the atmosphere is excluded. Thus any gravitational interaction
abides by the axiom of CAP whexttio et reactioare interpreted in
terms of two interacting action potentials (AR):

Eweight: FAs = EAZ = Ekin =1/2mv 2max: EAl (6)

Equations (4) to (6) confirm that the three laws of Newton are ma-
thematical derivations of UE for the gravitational level of space-time.

Hooke’s lawis an application of Newton'’s laws for elastic contact forces.
F, is calledrestoring force. When we solve this law for tiferce con-
stant k of a spring:
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_ SP(Aild - space- time]f

- fd - spacd =SP(A)f 2 =SP(A)

asf=f"= SP(A) (7),

we obtain a constant quantikythat is square timé? and belongs to
SP(A). It is specific for each spring. The new axiomatics says that the
space-time of any system is constant (U-subset) because space-time is
closed and constant. In this case, the time of any system is also constant
E =f=cons This is a consistent axiomatic conclusion from the nature

of space-time (PLE). The same holds true for the space of any system.
This conclusion is confirmed by all physical results without exception.
Hooke’s law (7) is an application of UE for the quantity time within
mathematics.

Elastic matter is a paradigm of elastic medium, from which the con-
cept of elastic ether* has been developed. This concept was basic to
classical electromagnetism (Lorentz, Maxwell). It was refuted by Mi-
chelson and Morley in an experiment based on false assumptions. How-
ever, the elastic ether is an intuitive, partially correct perception of pho-
ton space-time (see 6.2). For this purpose, we shall prove that Hooke’s
law, being an application of Newton’s laws, is a partial solution of the
General continuum lawthat holds in any elastic matter. This law is the
differential form of UE as avave function (2.4 & 4.14). Thus we shall
prove that gravitation is a vertical energy exchange between two con-
tinuous and contiguous levels - matter and photon level - which are of
the same character and abide by the Law. In this way we shall eliminate
the present concept of gravitation as an ,action at a distance in vacuum®.
This will be substantiated by the derivation of many new fundamental
constants (see below). The General continuum law represents the sim-
plest mathematical model of contiguous action (action by contact) that is
propagated by a transversal wave in an elastic medium, e.g. in a string
continuum.

Consider the simple differential equation of deformadisru/s, where
uis the transverse displacement of the particlesaadhe original dis-
tance between the particles. We can writerdsoring force F, as a
function of deformation:
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[1d - spacé1 _ k
[1d - space}2 f,

u
F =pd=p—= = pf
x— P pS p P (8),

wherep is the so-calleelastic constant.Observe that the quotient of
two times is also timé=f, /f;. From equation (8), we can obtain the
dimensionality of the abstract quantfiypy employing the new space-
time symbolism:

_K_ SP(Aild - space—time]f _
f f

= SP(Aild - space- time] =momentum 9

The elastic constamt is a pleonasm of momentunvhich is a one-di-
mensional space-time quantity. In this appendix, we shall come across
many mathematical pleonasms (tautologies) in physics, which can be
recognized as such for the first time by employing the new space-time
symbolism. They are the main cause of the present cognitive mess in this
discipline. The quantitp is a specific constant of each elastic medium -
this quantity assesses the constant space-time of the elastic system. This
is a proof for the constancy of space-time as manifested by the parts
(empirical validation of the new axiomatics).

When we apply equation (9) to all particles in a string continuum and
transform it accordingly, we obtain a differential equation of the second
order:

pb = pc=SP(A)f 2 (9a),

wherep is thelinear density of massp = SP(A)[1d-spacé¢ (47),

b = (v-vy)/t =a (4) is the change of velocity to conventional time,
andc = (d—d,)/ais the change of deformation from point to poant;

is the acceleration of the mass particle. The squaref fiindicates

the order of differentiation. Equation (9a) is an iterative presentation
of the force constant in Hooke’s lgab = pc = k = SP(A) 2(7). We
shall show in 1.7 that equation (9a) is identical to a novel derivation
of the law of gravity, which we call the ,universal equation of gravi-
tation" (41). The latter is an application of the Law for gravitational
systems.
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1.3 WORK AND ENERGY IN MECHANICS

Newtonian mechanics has selected ,force" as a major quantity of spa-
ce-time. For this reason energy is of secondary importance to this dis-
cipline. Itis introduced in a circular manner through the anthropocentric
concept of “work”; “When work is done by one system on another,
energy is transferred between the two systeh@ne defines theork

W done by a force on an object as the product of the force and the
displacement of the point on which the force acts (UE for gravitational

energy):
W = F,Ax = SP(A)1d-space-timpf x [1d-spacé =
= SP(A)2d-space-timp=E (20)

Work is regarded as a ,scalar”, although it is obtained as a product of
two vectors, forcé, = A and displacemenix = B: W= F, Ax = AXB

(dot product)Here we come across a basic inconsistency of geometric
formalism in physics - points and straight lines are voluntarily ascribed
to physical quantities (see vector-scalar-rule in 1.1). As energy con-
tains velocityv?, it should be regarded as a vector. However, it is de-
fined as a scalar. It is precisely this definition of energy as a scalar, that
is, as work, which has precluded the assessment of the primary term as
an interacting, inhomogeneous entity of motion, from which all secon-
dary terms, such as scalars and vectors, are mathematically derived.
Such mathematical inconsistencies hinder the development of a uni-
fied theory of physics and must be eliminated from a theoretical point
of view.

Work is defined throughkinetic energyby employing velocity as the
universal quantity of motioW = E;, = 1/2mv?, ., = mv2, ..=SP(A)] 2d-
space-timg (PLE). Motion is assessed one-dimensionally as a result of
constant forces - the interaction of two motions expressed as momentum
results in kinetic energy (AR). If the work is done by variable forces, itis
usually assessed as structural complékity AUC, area-under-the-curve
([2d-spacé-quantity):

L PA Tipler, p. 135-136.
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W = Xffxdx = SF’(A)[2d - space- time] = SF’(A)[Zd _ spacc}: K, =

X
= area under thg, — versus- x curve (11),

In this casef = SP(A)=1 is regarded as an accomplished static quan-
tity. Gravitational energy is also assessed in terms of potential energy
(static view): dJ = (-)Fds= SP(A)2d-space-time(UE). The minus sign

is a pure mathematical convention: space-time is termless. Another fre-
quent presentation of potential energyiss 1/2kx2, which is a deri-
vation of Hooke’s law (7) for the primary term when applied to an elastic
medium, e.g. to a string.

In classical mechanics, energy is subdivided intm$ervative and
“dissipative' energy (forces). When a system is defined in an abstract
way as closed (object of thought), we have a conservative energy, when
the system is open - a dissipative energy. However, all systems are open
- therefore, any particular energy exchange (U-subset of space-time) is
dissipative. Only space-time is closed, that is, conservative. As all sys-
tems of space-time manifest the whole as an element, they reflect the
conservative character of space-time. This is a clear-cut explanation in
terms of knowledge - that of the primary term.

Classical mechanics has produced a vast array of ideas on energy,
such as the concept adquilibrium “ and “disequilibrium“, that vitiate
the present physical outlook: (&) particle is in equilibrium if the net
force acting on it is zero. (2 stable equilibrium a small displacement
results in a restoring ford€, that accelerates the particle back toward its
equilibrium position. (2)n unstable equilibrium a small displacement
results in a force that accelerates the particle away from its equilibrium
position. (4)In neutral equilibrium a small displacement results in zero
force so the particle is again in equilibriutn®

Ontologically, these descriptive statements are unprecise circumlo-
cutions of Newton’s lawsdNote: all the erroneous concepts in physics
are of a non-mathematical nature. Statements (1) and (4) are iterations of
the first law: ifF = 0, then the object is at rest (1) or moves with a con-
stant velocity (4). The law of inertia is rejected in the new axiomatics
(see 6.1). Statements (2) and (4) are descriptions of Hooke’s law and its

2 PA Tipler, p. 152-153.
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generalized form - the General continuum law. As we see, the four state-
ments are superfluous iterations of well known laws, which are deriva-
tions of the Law, and should not be interpreted any further to suit popular
beliefs.

Mechanics consideronservation of energywhich is an aspect of
the closed character of space-time. This gives rise to a slight confusion,
as this law is actually defined througlkeat in thermodynamics (3.4).
Instead of defining the conservation of energy by PLE, it is defined by
the parts (circulus viciosus). This is a serious deficiency of physics from
an epistemological and didactic point of view. Téne of conservation
of mechanical energyconfirms the constant character of space-time:

E = E, + U = constant (12)

In mechanics, there are many mathematical iterations of the primary axiom
as expressed in (12), e.g. the ,generalized work-energy theorem*. With
one exception, we shall not discuss theseldheof conservation of
energyis presented in mechanics in a generalized form that anticipates
the ,input-output model“ of space-time as developed in the new
axiomatics:

Ein - Eout = AEsys (13)

From work (as energy), another abstract quantity is defined - the
power P:

PzdthV:szEszAf ‘whenE = E,, (14)

The quantity power is a classic example of the creative potential of math-
ematical consciousness in defining new abstract quantities which are
metaphysical U-subsets of the primary term. In reality, power does not
exist - it is an abstract term of mathematics. The only real thing is en-
ergy: each system has a specific constant amount of energy, which can be
assessed by the quantity ,power* within mathematics.

The ,conservation of momentum* is another central theme in me-
chanics that is closely linked to the concepiadss particle” or ,centre
of mass". Within geometry the method of definition of this term is inte-
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gral calculus. The term, centre of mass, is an abstract construction that
facilitates the presentation of motion (energy exchange) in a co-ordinate
system. The cognitive problems which one encounters when this idea is
applied to the real world have been discussed above.

This is also true for the concept of ,elastic collision®, which has been
introduced as an abstract closed system with respect to momentum. On
the other hand, the idea of ,inelastic collision“ acknowledges the prior-
ity of reality over fiction. It considers the fact that all systems are open
and participate in the cosmic energy exchange, e.g. by emitting photons.
Collisions can be assessed in one, two, or three dimensions (degree of
mathematical freedom).

The tautological character of physics in inventing new physical quan-
tities, which are mathematical pleonasms, is underlined biynielse
I. This quantity is defined as the total change in momentum during the
time intervaldt:

ts

ts
| = J’thzj’jlfdtzpf -p =Ap=SP(Aild —space—time]=
i t

= momentum (15),

where the differencA (measurement) goes in SP(A). These are the es-
sentials of mechanics.

1.4 SPACE-TIME OF ROTATIONS

Mechanics departs from linear motion, also called ,translation”, which
can be without acceleratioa € 0 andv = cons) or acceleratedi{= cons
ora=variable). The law of inertia holds in linear motion with no accel-
eration: wherF =0, thena = 0. The second law describes motion with
constant acceleratidr> 0 anda = cons, e.g. in a free fala = g = cons.

The free fall approximates linear motion. In reality, any free fall is part
of a circular motion when the rotation of the earth on its axis and its
revolution around the sun are considered:

Every real motion in space-time is rotation. Circular
motion“ is a frequent idealization of physical rotation wi-
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thin geometry. Hence the frequent useybin physical
formulae. ,Linear motion“ is an abstraction of rotation
when the radius is said to approach infimity c. Rota-

tion is the universal manifestation of the closed character
of space-time through its parts (e.g gravitational objects
and particles).

The knowledge that every motion of space-time is rotation is central to
the new axiomatics. The conventional presentation of rotation reflects
this fact. Although the physical quantities describing rotation are very
similar to those of linear motion, there are some fundamental mathe-
matical differences that should be explained. They are important for an
understanding of electromagnetism and guantum mechanics, as these
disciplines describe rotations.

Rotation introduces a new term, caliatyledo. It is defined as the
arc lengthds divided by the radius, d = ds /r;, according to PCA. All
real space-quantities are relationships - in this case, the anglalis a
spacé¢-quantity. Such relationships are constant magnitudes. The an-
gle d6 swept across by a radial line in a given time is the same for all
particles on the disc. It is therefore called a@ingular displacement
A6 and is measured accordingly (method of definittanethod of
measurement):

21, _ [1d - space}1

ho= I - [1d - space}2

= SP(Aild - space}z

= ‘;2 =SP(A)=2mrad =360° =1rev (16),
1

whererad for radiant andev for revolution are units of angular dis-
placement. These angular units can be obtained from the unit “degree”
(®) by conversion factors which are pure numbers. SP(A) stands for the
differenceA (measurement). However, when SP{A), this symbol may

not be expressed. In this caa®, is [1d-spacé. We shall come across

this procedure quite often. The angle {dd-spacé-quantity, which is
usually presented as a pure number belongingtd&SP(A). This incon-
sistent approach is also observed in the presentation of other quantities
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of rotation. Itis a major pitfall in physics. The rate of change of the angle
with respect td is calledangular velocity:

w = do/dt = [1d-space-timp=v @7

Angular velocity is often expressed as reciprocal conventional time
14 =1, thus leading to cognitive flaws. Theagular accelerationa
is equivalent to linear acceleratian(3):

a= g _d%_ [1d - space—time]f = [1d - space}f 2 (18)

dt dt2
Equation (18) confirms the consistency of the new axiomatic approach
d 2 =1/t 2=f2 Differential calculus is transitive to geometry in expres-
sing the primary term: the number of dimensions corresponds to the or-
der of differentiation. Angular acceleration is usually given as square
time f 2= 1/t 2. This shows that geometry is inconsistently applied in
mechanics. From the angular velocity, taegential velocityv; can be
easily obtained:

_ .. _0g _rdo _
Vi =hi0=—"-=-—"-=
dt dt
= SP(Aild - space}x [1d - space- time] =Ea (19)

SP(A) stands for differentiation, which is a measurement (metaphysical
energy interaction). In the new axiomatics, the tangential velocity is an
action potential of rotation E,,,.. However, in conventional physics it

is comprehended as velocity. This also causes serious cognitive prob-
lems. From the tangential velocity, one can definecémgripetal acce-
leration a:

2 )2
o O s

= SP(AiZd - space- time] X [1d - space} =Es=E,v (20)
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The dimensionality of the centripetal acceleration is identical to that of
the electric fluxpin Gauss’s law (4.12). The reason for this is that elec-
tromagnetic waves are transversal waves, which can be regarded as prod-
ucts of rotations (see section 2).

When the primary term is applied to rotation, it is knowtoegue T;.
It is defined as the product of a fof§eand the axis of the rotation called
Jdever arm“l, which it exerts on an object. THisd-spacé-quantity is
usually expressed as a position veatowith respect to the angl:

| =r;sing:
T, = K| = Fjrising = SP(A)1d-space-timgf [1d-spacé =
= SP(A)2d-space-timp=E (21)

The derivation of the torque is a concrete application of Newton'’s sec-
ond law for circular motion and leads directly to UE. Once energy of
rotation is defined, the classical abstract quantity mass (space-time re-
lationship) can be introduced (see &.8.9). Its method of definition

and measurement is mathematics - classical mechanics employs the
same procedure as that used to obtain the centre-of\iitigsof ob-

jects as a vectdvlr,,, = Zmr;. In the case of rotation, mechanics re-
sorts to its degree of mathematical freedom and defines mass not as a
linear quantity (see density in (47)), but as an agan,as mass (en-
ergy) distributed on a disc area. This hidden definition departs from the
angular acceleration and obtains fdfge= mr,a and torque; = mr,%a

as a function of this quantitfhe producimr;?is defined in a tauto-
logical manner as thmoment of inertial. It is equivalent to the new
universal space-quantity, structural complekify= SP(A)]2d-spacé,

to which the quantity ,mass" is ontologically ascriled SP(A)U K,
when[2d-spacé = 1.

| =Zmr,? = SP(A)2d-spacé = K, (22)

The moment of inertidis a physical quantity of space-time defined
within mathematics. It represents the static view of the wigddan

be expressed as SP(A) wHed-spacé = SP(A)= 1 is defined as the
certain event or as a mass point. When w&getSP(A)=m, we get

for the torque the dimensionality of force= la = SP(A) 1d-space-
timg] f = F. This example illuminates why one often speaks of forces
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in physics, but always means energy (space-time). From the torque,
further pleonasms of rotational space-time are introduced. One of them
is rotational work:

dW =T, d0 = E, f (23),

wheret; = E = E,, whenf = 1 (degree of mathematical freedom), while
the angledd = SP(A)=f can be expressed as time, that is, as a pure
number. Another basic quantitygagular momentumL, which is broad-

ly used in electromagnetism and quantum mechassf:

L=mvr =mrPw=Ilw=
= SP(A) 1d-space-timg1d-spacé = E, (24)

Angular momentum istational action potential. According to the new
axiomatics, it is a constant amount of space-time. Rotational mechanics
establishes exactly this result. By applying Newton’s second law to rota-
tions, it iterates the law of conservation of momentum defined for the
linear motion for the torque = dL/dt = E = E, f. The net external tor-

gue acting on a system equals the rate of change of the angular momen-
tum of the system. Alternatively: if the net external torque acting on a
system is zero, the total angular momentum of the system is constant.
One always assesses the primary term in the pluripotent variety of physi-
cal phenomena.

1.5 KEPLER’S LAWS

Kepler’'s laws are concrete applications of the Law in respect of gravi-
tational rotation. They are geometric solutions of empirical data (Ticho
Brahe), and are thus intuitive perceptions of the Law. Newton'’s law of
gravity is, instead, a generalized mathematical derivation of Kepler’s
laws. Kepler’'s laws say:aw 1. All planets move in elliptical orbits
with the sun at one focusaw 2. A line joining any planet to the sun
sweeps across equal areas in equal tiln@s. 3. The square of the
period of any planet is proportional to the cube of the planet’s mean
distance from the sun.
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The first law recognizes that real rotations are never ideal circular mo-
tion. The ,n-body problem* of gravitational orbits (Lagrange, Poinca-
ré) reveals that there is no closed solution of gravitation for more than
two bodies (three-body-problem). As all systems of space-time are open
and exchange energy, we have in realityndrody problem, where
n — o symbolizes the continuum. The actual orbit of a gravitational
body is an oscillating path around ,libration points”, which cannot be
periodically solved, although partial solutions have been proposed by
various authors.

Kepler’s first and second law depart from the definition of angular
momentunlL = mvr = E,;(24). If one considers the mean distanoé
the planet from the sun, as is done in the third law, it transpires that this
[1d-spacé-quantity is constant for each planet (constant space-time of
systems). The statement of Kepler’s second law that this radial line sweeps
across equal distances in equal times is an iteration of our axiomatic
conclusion on the constancy of space and time for the parts. In this case,
the constancy of space-time is assessed as structural complexity, that is,
as area. This law is an application of PCA. We can build an equivalence
by assigning to any distance, area, or time interval of gravitational rota-
tion the number 1 as a unit or the certain event and comparing these
reference quantities with any other voluntarily selected distance, area, or
time of rotation. From the rotational action potential of the planet, one
can easily obtain th&tructural complexity of this gravitational system:

L =mvr = E, ot = SP(A)2d-spacé f =
= SP(A)J2d-spac¢ = K, = cons, whenf=1 (25)

Here we encounter the classical dichotomy in the physical outlook of
nature as dynamic energy and static geometric structure. In physics, one
can only measure geometric structures, hence the reduction of space-
time to the geometry of space. Energy can only be counted, for instance,
asn [joules], where the unit of space-timejolle, is an action potential
+1 Ea“ (see 3.4). It is a constant amount of energy (building of equiva-
lence) that has been voluntarily selected as a reference unit to compare
the space-time of any other system (building of relationships according
to PCA).

The approximation of elliptical orbits to circular motion is the method
of definition and measurement of Kepler’s third [&#&= Cr3 for the
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planet’'speriod T of revolution. As space-time - in this particular case,

we are dealing with gravitational space-time - has only two constitu-
ents, space and time, one can only assess these two quantities. While
Kepler's second law assesses the mean area of rotation as a quantity of
space, his third law solves for the tifre 1/T of the planet’s rotation.

Cis a specific constant that has the same value for all planets around a
sun. Its magnitude depends exclusively on the space-time of the sun,
which determines the gravitational properties of the solar system, while
the effects of the planets can be neglected. When Kepler’s third law is

: : ? :
obtained from Newton’s law of gravity2 = éM rs3, we acquire for

S

theconstantC:

C=

42 SP(A) _ SP(A) 1

GM, F SP(Aild - space- time]f a (26).
whereG is theuniversal gravitational constantandMy is the mass of
the sunF is the gravitational force which the sun exerts on the planet to
induce its revolution. According to AR, this force results from the inter-
action between the two entities. The universal gravitation is givénh as
(29) and the gravitational space-time of the suklag his is Newton’s

2nd law, which is constant for each rotatter MG = SP(A)[1d-space-
timg f. The constanC is reciprocal angular acceleration (18). The full
elaboration of equation (26) will be performed in the next chapter.

1.6 NEWTON’'S LAW OF GRAVITY IS A
DERIVATION OF THE UNIVERSAL
EQUATION (New Derivations)

Newton derived his famouaw of gravity from Kepler’s laws. We shall
follow Newton’s honourable tradition and derive his law of gravity from
the Universal Law. The law of gravity is a derivation of Newton’s sec-
ond law within mathematics: both laws describe gravitational space-time

3 From now on, whenever we present a new derivation that is not known in
physics, we shall use the abbreviation (ND) in the title.
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with the quantityforce, which is an abstract U-subset of the primary
term:

Fy _GM

-_9
m r2

g = [1d - space-time] f (27)

In this equationM is the mass of any particular gravitational system.
As Newton’s law claims universal validity, we can choose any system
of space-time, including space-time itself, and set its hypothetical gravi-
tational mas#/ in the above equation. According to the cosmological
principle, which is an application of PCA, mass (energy) is evenly distri-
buted in the universe. This is a pure mathematical approximation to the
mean value. In reality, there are clusters of galaxies separated by large
photon spaces with no visible gravitational mass. Space-time can be
described by Einstein’s equatiF mc, which we have shown to be

a mathematical iteration of the Law. We write for thass of space-
time: M = E/c? = E/LRG, = SP(A). Space-time (the universe) has an
extent, which we define as infinite. By applying PLE, we can set the
symbol 1" for its| 1d-spacé-quantityr = 1. All actual space-quotients,
which we obtain in space-time, are thus smaller than ,,1“ and belong to
the probability set. If we set ,1“ farin the denominator of the right
termGM/r2in (27), we obtain the produ@M. We can now express

by Einstein’s equatioM = E/c? and obtain a new derivation of equa-
tion (27):

GM/r?2 = GM = GE/c? (27a)

We now consider the left term of equation (27), which gives the gravita-
tional acceleration of the eargh= F/m. When we rewrite this equation
for the primary term, we obtain the formula of ti@versal gravita-
tional acceleration(4):

gy = Fy/M = [1d-space-timpf = [1d-spacé f (27b)

As gravitation is exerted at a distance through photon space-time with
the speed of, we may as well speak of “universal gravitational field"
Es. Another common quantity of photon space-tigihe gravitational
potentialLRG, = ¢ = [2d-space-timp,. According to the cosmological
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principle, we can regard gravitational space-time as the aggregated mean
product (U-set) of all particular gravitational fields or potentials in the
universe, such as the gravitational potentials of our sun and the earth.
The number of all gravitational systems in space-time (universe) is
infinite. As the space-time of any system or level is constant, the uni-
versal gravitational acceleration of photon space-time should be con-
stant too - it is a U-subset that exhibits the properties of the whole. The
speed of light is the universal quantity of photon space-time when it

is regarded as motion or energy exchange. It is a fundamental natural
constant. We can therefore sdbr [1d-space-timgin the formula of

gy (27b) and obtain the Law for one-dimensional photon space-time
(E = [1d-space-timB:

gy = cf =[1d-space-timpf = E, f (27¢)

We do not know the value of tinién this equation. As space-time is
infinite, all levels, such as the photon level, have the power of the
continuum and are also infinite. Therefore, the timaust approach
infinity, that is, space-time is eternal. This is the utmost limit of any
human knowledge as embodied by the primary term. If we now set the
terms,GE/c? from (27a) andf from (27c), in Newton’s law of gravity

as presented in equation (27) and solve it foetiergy (space-time)

E, we obtain anovel derivation of this famous law:

E=—f=E,f
G AU (28)

Newton’s law of gravity is a derivation of the Universal
Law. Equation (28) holds for the gravitational level of spa-
ce-time. The quotienE, = c¥G is called theuniversal
action potential E, ;. It is anewfundamental cosmological
constant that can be experimentally measured (30).

The gravitational level is per definition a U-subset of the photon level -
equation (28) contairanly quantities of photon space-tinahdG) as
time can be set at ,1'E,, is constant, because it is a quotient of two
natural constants,andG. If we express the universal action potential in
equation (28) in the new space-time symbolsy= SP(A)]2d-spacéf,
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we obtain for theuniversal gravitational constant G the following
dimensionality:

c _ [3d—space—time] _ 1
Exn, SP(AJ2d -spacgf SP(A)

[1d - space- time]f =

= [1d - space—time]f =gy,whenSP(A)=1 (29)

Theuniversal gravitational constantG in Newton’s law
of gravity is a physical quantity that is equivalent to the
gravitational acceleration g, or field Eg of the photon

levelG = g, = E. Itis a quantity of photon space-time built
within mathematics.

All constants are U-subsets of the primary term. The gravitational con-
stantG can be experimentally measured in a free fall exerted by the
earth’s gravitatiory when the classical law of gravity is applied:

G= Fgr2 _Fyrz _ SP(AJ1d - space-time]f [2d - space}:
mm, m SP(Aizd - spacé

= [1d - space—timdf =0 (29a),

wherem;m, = m= SP(A)2d-spac¢ = K, (AR). The fact that a simple
local experiment renders the universal quantities (magnitudes) of photon
space-time proves the closed, interrelated character of space-time. We
do not need to perform expensive experiments in astrophysics to gain
information on the universé,, proves that we can obtain all useful
information on the universe from known natural constants that can be

exactly measured (see Talilg This is also true for the new cosmological
constang, (28):

_ 3 _ (29979246108 F[ms?]?
AU — ~

G  6.6726x102m3kgs2]

=4.038x10%[kgs?] (30)
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The universal action potential E,, = c3/G assesses the
vertical energy exchange between the photon level and the
gravitational level, also defined as “matter”. Both levels
are U-subsets of space-time that contain themselves as an
element and cannot be separated in real terms. The gravi-
tational mass of the magnitude of 4.838% kg per sec-

ond is exchanged between the two levels. ditawita-

tion between material objects, defined as horizontal en-
ergy exchange dttraction, is exerted through this verti-

cal energy exchange (U-sets).

The consistency of the new axiomaticeanfirmedby equation (30).

We attribute mass ontologically kg = SP(A)2d-spac¢ asf = 1. When

the space of a system is regarded as the certain 2ent
spacg¢ = SP(A)=1, that is, as a centre of mass, we can also write
m= K, = SP(A). As the method of definition and measurement of mass
employs the second procedur&d= K, = SP(A)= 1, we usually find
mass in traditional physical equations as an energy relationship, to which
the symbol SP(A) can be attributed. However, there are some deriva-
tions that require the full expression of mass as structural complexity.
For instance, the volume of the universal action potential in (30) is appro-
ximately equal to that of a galaxy. This volume can hardly be reduced to
a spaceless centre of mass, as is done for other gravitational objects in
classical mechanics. If we write equation (30) in the new space-time
symbolism, we obtain the classical space-time presentation of the uni-
versal action potential as ,area in motion“ (A-23):

Eau = [kgs™?] = SP(A)2d-spacé f (30a)

Equation (30a) proves that we can express the Sl units in the space-
time symbolism and acquire consistent results and vice versa. This
transitiveness of mathematical expressions is inherent to any axiomatic
system, such as mathematics or the new axiomatics, as they have their
origin in the primary term. The universal action potential is an impor-
tant natural constant that can be easily derived from Newton’s law of
gravity when it is expressed in the generalized form of UE. It plays a
central role in cosmology. With the help of this quantity, we shall re-
fute the standard model and prove that the universe, that is, space-time,
does not expand (7.3).
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1.7 THE ONTOLOGY OF NEWTON'’'S LAW FROM
CONSCIOUSNESS - A PARADIGM OF HOW
PHYSICAL LAWS ARE INTRODUCED
IN PHYSICS (ND)

The new axiomatics is based on the primary term, which is the only real
thing. All further terms are abstract concepts of the mind, which are de-
rived from it in a consistent way within mathematics. We shall show that
the new axiomatics igansitive: for example, it is possible to depart
from the primary term and define Newton’s law of gravity in an axio-
matic way without performing any experiments. We have already proved
that this law assesses the primary term of our consciousness (28). There-
fore, it can be deduced from the mind - the ontology of this law is human
consciousness. Vice versa, it is possible to confirm this deductive law
experimentally, for example, by measuring the gravitational conGtant

in a free fall in the earth’s gravitation. The latter is a particular system of
the gravitational level.

The deduction of Newton’s law of gravity from the mind is paradig-
matic for the definition of most traditional physical laws (e.g. Cou-
lomb’s Law). Thus logical deduction, as embodied in the present axio-
matics, and empiricism, as materialized in current scientific research,
are two dialectical aspects of the unity of space-time. However, the
Universal Law establishes the priority of logic over action in an irrevo-
cable manner.

Consider an energy interacti&ietween two macroscopic gravitational
objects defined as ,attraction” according to AR= mym,. In classical
mechanics, such objects are depicted as structural comgexityat is,
as mass points or mass particlesandm,, in geometric space (1.1). The
symbolsm; andm,, have no particular meaning - they stand for the space-
time of the interacting objects and can be substituted by any other symbol.
The new axiomatics states that energy exchange can be assessed, if we
consider timef = E/E,;, which is the dynamic constituent of space-time.
This follows from the inhomogeneous character of space-time - it mani-
fests itself through discrete action potentials. We have proved that we can
introduce infinite variables to the universal equation without impairing its
validity. Therefore, we can introduce the time of the objécendf,, to
equationE = mym, without affecting PLE:

E=mfm,f, (31)
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Time can be assessed by the reciprocal conventionaf trié#. Con-
ventional time is measured in conjunction with space, that is, as velocity,
which is the universal quantity of motion. it r/v, thenf = v/r

(r = distance). We sdt= v/r in equation (31) and obtain:

ViV, _ mlmZ[Zd - space- time]
7”]27 =
r r [Zd - space}

E=m (31a)

Observe that the above operations are performed within mathemat-
ics and do not need any experimental evidence whatsoever. Equa-
tion (31a) is now solved for the for€e= E/s = E/[1d-spac#g, as this
quantity is the preferred one in Newton’s law of gravity:

_ [2d — space- time] mm,

- [1d - space} g [2d - space} (32)

We apply this equation to the photon level (see 1.6), which is the me-
diator of gravitation as vertical energy exchange. The {2drspace-
time in the numerator is theRCof the photon levedlRC = 2. In this
case, th¢ld-spacé-quantity in the denominator assesses the extent of
the photon level as a distance. All gravitational objects are, so to say,
embedded in the photon level, which we perceive as universe or cos-
mos. This level is infinite, because it has the power of the continuum.
However, our knowledge of the universe is restricted tovikible
universe The extent of the visible universe is determined bgvient
horizon.

The visible universe is thus an actual constant system of space-
time. Its event horizon is defined in cosmology2isspacg-quantity
- as a spherical area, within which the maximum escaping velocity of
galaxies is equivalent to the speed of light = c. The escaping velo-
city is greater than beyond the event horizon of the visible universe,
so that the light from such galaxies can no longer reach the observer.
This is a conclusion fromrdubble’s law, which is basic to cosmology -
it is a simple application of the Law for the system ,visible universe*
(see 7.2).

The term ,event horizon" is a pleonasmkqfof the visible universe.
As the space-time of the systems is constant, the extent (space) of the
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visible universe is also constant. This property of the whole is mani-
fested through the parts.

This phenomenon is intuitively reflected by the so-called ,cosmo-
logical principle” (Mach, Einstein, Milne). It postulates that the uni-
verse is the same for any observer, that is, the event horizon of the
visible universe is constant for any observer at any place, at any time in
the universe. In other words, we have infinite visible universes of con-
stant space and time, because we can imagine infinite observers in
space-time. This is an important mathematical application of PLE in
cosmology (see section 7.).

The[1d-spacé-quantity in the denominator of equation (32) is there-
fore thecircumferenceS of the event horizon of the visible univerie
is a basic cosmological constant. The sed@despacg-quantity in the
denominator assesses the square distarim#ween any pair of gravita-
tional objects in space-time (AR). We can set the conventional symbols
of these physical quantities in equation (32):

_c mm, _ _mm,
"7 % (32a)

and obtairNewton’s law of gravity from the primary term. This math-
ematical presentation has been axiomatically deduced from the primary
term of our consciousness by applying the axioms AR and CAP. The
guotient:

G =c¥S, = 6.6726x 10 ms? (33)

can be experimentally determined, e.g. in a free fall. We obtain as a re-
sult the famousiniversal gravitational constant G, which cannot be
integrated with other natural constants in traditional physics. In equation
(33),Gis a function ot? = LRG,andS,. On the other hand, the speed of
light is given as a function of theermettivity €, andpermeability p,

of free space(= photon space-time) in Maxwell's equation of electro-
magnetism €= 1/e,l,. These constants appear in all laws of electricity
and magnetism, respectively in Maxwell’'s four equations of electromag-
netism. From this it becomes cogent that the new application of UE (33)
is thekey to the integration of gravitation with electromagnetism

(see below).
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The above result confirms that empiricism is nothing but a tautology of
the Law. Equation (33) illustrates the basic statement of the new
axiomatics, saying that all we can do in physics is to compare the space-
time of one system defined as a reference system with the space-time of
another system (PCA). In Newton’s law of gravity, the space-time of the
photon level is selected as a system of reference:LRE ¢? = [2d-
space-timpandS, = [1d-spacé¢ are natural constants (quantities) of ref-
erence that belong to photon space-time. In Newton’s law of gravity,
these quantities are compared with the space-twengm,) and space

(r?2 = [2d-spac@) of any particular gravitational interaction between two
material objects (AR). The result of this interaction is regarded as a new
distinct system. In fact, Newton’s law of gravity is an RT. The choice of
the physical quantities in such presentations is voluntary - within mathe-
matics, we can define an infinite number of abstract secondary quanti-
ties of space-time (degree of mathematical freedom) - hence the seeming
diversity of physical laws. For instance, we can obtaimddaus of the

visible universeR from the circumferencg; in equation (37) within
geometry as follows:

Ry =S, /2m=2.14x 10%° m (34)

This is anothenew cosmological constant of fundamental importance.
The actual dimensionality of the universal gravitational constaas
given in (33) is that of acceleration (3):

_ [2d - space- time] _

[1d - spacé Q = [1d — space- time]f =

= [1d-spacé (35),

For this reason we also call it thanjversal gravitational accelera-
tion“ g, = G (29). When we sdt? = SP(A)= 1, we can also expre&s
as adistance(static approach).

The ontology of Newton’s law of gravity from our mathematical con-
sciousness is paradigmatic for other laws. For example, we can trace the
same pattern of presentationGoulomb’s law F = kg,q,/r?, which is a

basic law of electricity. Its similarity to the law of gravity was acknow-
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ledged a long time ago, although no logical explanation has been forwar-
ded for this remarkable coincidence. The reason for the similar expres-
sion of the two laws is the application of AR. In the new axiomatics, we
regard mass and charge as abstract U-subsets of the primary term that
belong ontologically to the mathematical set ,structural complexity*
andg O K  (“*O“ is a symbol for “belonging®). However, charge and
mass are not identical quantitiesis an energy relationship, while charge

is an area relationship. Ti@oulomb constantk = 1/4re, = Ey/4tis a
subset of the primary term that is defined within geometry and has the
same dimensionality &S (see also 4.3):

_E, _ [1d —space—time]f . _ circumferace _
=—°= =circle—area=—"———"" =
41t 4T 4n

k

_uz [2d - space} _

=A_ET_ [1d—space}_

[1d - spacd 0 Gyupe 0 Gu(saicy (36),

whenf 2= SP(A)=1 (see (35)). Recall thai is a[1d-spacg-quantity

which is expressed as a dimensionless number in physics (inconsistency
of mathematics). The geometric approach of Coulomb’s law is cogent.
The formula of Coulomb constant is borrowed from the geometry of the
circle: the area of circle A (correspondk}iaan be expressed as square
circumferencas® (corresponds to the electric field of the photon level
E, = 1/¢,) divided by 4t(see 4.4). We can use the same geometric method
to obtain thecircumference §, of the event horizon of the visible uni-
verse from equations (28) (34):

ap)\A
S=-==-= =21R, =1347x10% m,whenf =1or
G G Qu

QS =3 (37)

A4 is thewavelengthof the basic photoh(see 1.8 1.9);a,is its accel-
eration. Equation (37) is of fundamental importance for an epistemo-
logical understanding of the Universal Law. It contains the following
essential truth:
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The extent (spacg of the visible universe, as assessed by
its constant circumferen&g (event horizon), is proportional
to theLRC = ¢? of the photon level, also defined as the uni-
versal potential,, = ¢, and inversely proportional to the
universal gravitational consta@tthat has the dimensionality
of acceleration:

S, =G (37a)

This is, indeed, a remarkable result. We can regard the constant space of
the visible universe as the product of teialectically linked, opposite
forces or potentials 1) the universal potential of the photon level, which
is responsible for thexpansionof the universe and 2he gravitational
acceleration, which is responsible for #itraction (contraction) of the
universe. This follows from the reciprocity of space and time. The space
(extent) of the visible universe is thus notapriori quantity of the
physical world, as is believed in physics today - hence the elimination of
empty geometric spaces in the new axiomatics - but a dynamic product
of two reciprocalLRCs Each system can be expressed as the product of
two LRCsthat behave reciprocally (AR). The reciprocity of contiguous
LRCsreflects the reciprocity of space and time. In our particular case,
we can write for the reciprocity of thdkCsof photon level and gravita-
tional matter:S,G = Ug = (-)U,, = (-)c2 Both levels are U-subsets of
space-time - they cannot be distinguished in real terms, but only within
mathematics. This is the actual epistemology of gravitation as an ,action
at a distance”. Alternatively, equation (37) can be interpreted as an appli-
cation of Newton'’s third law ddctio et reactidAR).

If we rearrange Newton’s law of gravity as expressed in formula (37),
we obtain the universal equation as an RT:

Oy la, = Ay (38)

Equation (38) illustrates the reciprocal character of space and time. The
acceleration of the gravitational lexgJand the acceleration of the pho-
ton levela,, being one-dimensional quantities of space-tigyg,and
a, = [1d-space-timpf, behave reciprocally in relation to their corres-
ponding spaces as assessed by the wavelength of the basicxhartdn
the circumference of the visible univeiSe

Equation (38) is a prototype of another application of Newton’s law
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of gravity. We can solve this law for the earth’s gravitaggan the fol-
lowing manner:,g = GM/R:?. This is a well known formula that de-
scribes the earth’s gravitation as a produds sf g, andK of the earth
M/RZ2. In this formula,R: is the earth’s radius andc is the earth’s
mass. The common mathematical origin becomes evident when we rear-
range this equation:

where pg = Mc/Ve is the density of the earttME = 5.98x10°% kg,

Re = 6.38<1(°P m, V = 4/3nR:3 = volume of the earth) andS: = 2R

is the circumference of the earth. The quotiec®35, is a new
cosmological constank = 2¢%/3S, = 2/3G, asU, = ¢ = cons.and
S, = cons.(33):

g=Ug=ky Epe (40)

The earth’s gravitation can be expressedyaqld-space-timgf or

Ug = [2d-space-timk Both quantities can be presented as equivalent
mathematical termdg = g f; whenf = 1, thenUg = g. In equation (40),

the earth’s gravitatiomny is a constant product of three other constant
guantities. Indeed, all experiments confirm tipé constant.

Let us now assume that the universe expands, as is done in the stand-
ard model of cosmology. This would mean t§awill increase. In this
casek, will decrease. This would mean that the earth’s gravitation will
decrease as the universe expands. However, there is no evidemce that
changes in a similar way. This is a very strong indication that the uni-
verse does not expand. This is also proven by the constant event horizon
or circumferenc& of the visible universe.

Equation (40) is of paramount importance for celestial mechanics and
cosmology. It describes a simple relationship betweedehsity pg as
a fundamental quantity of physics (47) and the space (extent) of any
particular celestial object, including the visible universe itself:

4The data are from Kane & Sternheim’s Physics, John Wiley & Sons, New York,
3rd ed., 1988, p. 62-63.



1.7. The ontology of Newton’s law from consciousness 69

g xizuiexi:kaE_l (41)

TS ks

Thedensityof gravitational objects is inversely proportional
to their extent (space).

The newconstant of proportionality k already contains the constant
space-time of the visible universe, to which the space-time of any gra-
vitational object can be compared. We have shown that this is precisely
the objective of Newton’s Law of gravity. In this caks; g/k, is a con-

stant becausg = Ug andk, are also constants. Equation (41) holds for
any gravitational object, such as planets, stars, black holes, or galaxies.
We call it the yniversal equation of gravitation“ because it is the gen-
eralized form of Newton’s law of gravity. For instance, we can apply it to
black holes These gravitational objects have the greatest density we
know of. At the same time the event horizon of black holes as assessed
by the circumferencg also known as ,world line* (pleonasm), is extre-
mely small. A black hole is usually described as a space singularity. The
gravitational potential of black holes is proportional to their density
Ug = pe (40). Itis considered to be the maximum local potential of gravi-
tation that occurs in space-time.
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Exercise The Radius and the Mass of the Earth are
Functions of Photon Space-Time

Gravitation is a manifestation of theertical energy exchangdetween

the level of matter and the photon level. This energy exchange allows the
comparison of the space-time of any material system to photon space-
time. We have proved this for the Sl units second and meter. Another
fundamental system of the photon level which can be precisely quanti-
fied is the ,visible universe® with the circumference (event horizon) of
S, = ¢?/G(33). Therefore, we can use the visible universe as a system of
reference to measure the space-time of any other system by employing
the universal equation of gravitation (41). This approach has the follow-
ing advantage: the visible universe has a constant extent for any observer
in the universe (cosmological principle as PLE). It is the biggest system
of space-time we know of. As all systems of space-time are U-sets, the
visible universe includes all gravitational objects we can register, for
instance, by the Hubble Space Telescope. Equation (37) contains the
gravitational constan® of Newton’s law of gravity. This fact demon-
strates the possibility of employing the photon system ,visible universe*
as a reference system for measuring the space, time, or space-time of any
gravitational system within this system. This particular approach simpli-
fies our cosmological outlook dramatically. For instance, we can obtain
the radius of the earth from the space-time of the visible universe and
vice versa. We can link the application of the Law for the visible uni-
verseG = ¢S, (33) to Newton’s application of the Law for the earth

G = gR/M (27), whereR is the earth’s radius arM is the earth’s mass,

and solve a new equation for tharth’s radius:

R? = c2 M -EM _ [1d —space—time]f

= : M =SP(AM =
9 g [1d - space- tlme]f

= SP(AK, = SP(A)xSP(AJ2d - spacé=SP(AJ2d - spacé (41a)

Equation (41a) illustrates the inner consistency and absence of contra-
diction of the new axiomatics. We obtain the exact dimensionality for
each abstract quantity of space-time, sudi é$.), G, g orR?, because

they have been axiomatically deduced from the primary term. It is im-
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portant to observe th& contains théotal information on photon space-
time and can be easily obtained in a local experiment, such as the free
fall. We shall prove that the same is true for the basic natural constants of
electromagnetisne, andy, (4.3), which contain valuable information
on the space-time of neutron stars, black holes, etc. When we set the
values for the natural constamzé,SU, g, andM, in equation (41a), we
obtain for the earth’s radius the valueRf 6377%10° m. In fact, the
radius is a little bit smaller, as the earth is not an ideal sphere
R=6370<10° m.

We can now depart from the radius and obtain the mias$ the
earth. As with all definitions and exercises in physics, this calculation is
based on PCA. This is a manifestation of the closed character of space-
time. For this purpose, we take equation (3% c¥E,, and express the
universal action potentiél,, (30) with the quantity mads,, = My f,,
wheref, =1 sL. We can express the speed of light by its constituents as
given for the basic photan= A, f,, wheref, =1 sL. We obtain for the
gravitational constar@ = c?A /M, . When we link this equation to equa-
tion (27) and solve it for thearth’'s mass,we again obtain the same
epistemological result: physics is a comparison of the space-time of physi-
cal systems or quantities thereof:

2
M = gR MAU =
G A

_ [1d - space- time]f [2d - spacé
[1d - space- time] f [1d - spacdlild - spacg

Mpy =

=SP(AM Ay (41b)

This application of the Law can be experimentally verified.
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1.8 MASS AND MIND

Massdoes not exist - it is an abstract term of our consciousness (object
of thought) that is defined within mathematics. Mass is a comparison of
the space-time of any particular systegto the space-time of a refer-
ence systerk, (e.g. 1kg) that is performed under equalnditions, e.g.

in the constant earth’s gravitation (PCA):= E/E, = SP(A), when

g = cons.Mass is astatic energy relationshipthat does not consider
energy exchange, although it is obtained from an energy interaction, e.g.
weighing. This explains the traditional presentation of mass as a scalar.
We can call the space-time of a reference systeky,br ,1 space-

time" without changing anything in physics. In the new axiomatics, we
ascribe mass for didactic purposes to the new term ,structural complexi-
ty“: whenf =1, m=K; = SP(A)J2d-spac¢ = SP(A). In this cas€2d-
space] = SP(A)=1 is usually regarded as a spaceless ,centre of mass"
within geometry.

The definition of mass in classical mechanics is as follows: ,Mass
is an intrinsic property of an object that measures its resistance to ac-
celeration.® The word ,resistance* is a circumlocution of reciprocity:
m= 1/a. This definition creates a vicious circle with the definition of
force in Newton’s second law: ,A force is an influence on an object
that causes the object to change its velocity, that is, to acceferate”
F = a. From this circular definition, we obtain for the mass 1/F. If
we consider the number ,1“ as a unit forEgs 1 (reference force), then
we getm=F, /F. This is the vested definition of mass as a relationship
of forces. As force is an abstract U-subset of enErgyE/s = E, when
s=1unit, e.g. Im, we obtain for the mass a relationship of two ener-
gies:m=E, /E = SP(A). It is important to observe that this definition of
mass is equivalent to the definition of tirhe E/E, = SP(A). From a
mathematical point of view, mass can be regarded as a quantity of time.
The definition of mass follows PCA. If we rearrange= 1/a to
ma=1=F = E = referencespace-timgNewton’s second law), we ob-
tain PLE.

The equivalence between tmethod of definition of physical quan-
tities and thenethod of their measurementbeing mathematics in both
cases, can be illustrated by the measurementeaght F = E (s= 1).

5 PA Tipler, p. 80.
6 PA Tipler, p. 80.
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The measurement of weight is an assessment of gravitation as a particu-
lar energy exchange. The instruments of measurement are scales. With
scales we weigh equivalent weights or gravitational foFgesF, at
equilibrium; ass = 1 = cons, E, = E,. This is Newton'’s third law (CAP)
expressed as an energy law. The equilibrium of weights may be a direct
comparison of two gravitational interactions with the earth, or it may be
mediated through spring (elastic) forces. As all systems of space-time
are U-subsets, the kind of interim force is of no importance: any particu-
lar energy exchange such as gravitation can be reduced to an interaction
between two interacting entities (AR).

Let us now consider the simplest case, when the beam of the scales is
at balance. In this case, we compare the ererfreference weight) and
E, (object to be weighed), as they undergo equivalent gravitational inter-
actions with the earth. The equivalence is visualized by the balance. This
is an application of PCA - building of equivalence and comparison. Let
us now describe both interactions according to AR. For this purpose, we
express the two systems in the new space-time symbolism. The space-
time of the earthEg is given as gravitational potential
Ec = LRG; = Ug = [2d-space-timk;. The space-time of the two gravi-
tational objectsk, andE,, is given as mas<¥, = m = SP(A) and
E, =m = SP(A). As the two interactions (attractions to the earth) are
equivalent, we obtain UE for each weighing:

E=E, E; = E, E; = SP(A)[2d-space-tim}; =
= SP(A)[2d-space-timk; (42)

We can now compare the two gravitational interactions by building a
guotient:

SP(A)X[Zd - space—time]G _

K =SP(A)= . =
SP(A), [2d — space- tlme]G

_SP(A), _m, _
“SP(A)y, m x [kg] (42a)

We obtain the Law as an RT. ,Weighing“ is based on the equivalence of
the earth’s gravitation for each mass measurementig=,g = cons.
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If Ug were to change from one measurement to another, we would not be
in a position to perform any adequate weighing, precisely, we would not
know what the energy relationships (masses) between distinct objects
really are.

Equation (42a) exemplifies how one obtains the ,certain event” in
physics:m, =m,=1kg = m/m, = SP(A) = certainevent= 1. If
m, = SP(AR1, then the ,%object to be weighed is equivalentigkg],
that is, 2=n (n = all numbers of the continuum). Within mathematical
formalism, we can define any number of the continuum, which stands
for a system of space-time, as the certain event and assign it the number
»1“. This mathematical procedure is fairly common in physics. We shall
show below that the basic quantitypiole” is defined in the same way.
Any definition of physical units, e.g. Sl units, follows this pattern. The
standard system of Kig contains, for instance, @0Cg, 1000000mg
and so on. We can build an equivalence between the certain event ,1*
and any other number nfsuch as D00 or 2000000, by adding volun-
tary names of units to these numbers, which stand for real systems of
space-time: kilogram= 100Cgram

Thus the primary idea of space-time asoaceptual equivalence
(PLE) is introduced in mathematics not through numbers (objects of
thought), which are universal abstract signs, but through descriptive terms,
such as ,kilogram®, ,gram“, and ,milligram“. These descriptive terms
establish the link between mathematics and the real world. They are of
precise mathematical character - when we apply PCA to the words ,kilo-
gram“ and ,gram“, we obtain a dimensionless quotiidgram/
gram= 1000 that belongs to the continuum.

Instead of these voluntary units, we can choose the space-time of
Planck’s constanth as a unit of mads = h/c? = m, = SP(A)=1 by com-
paring it with itself. Alternatively, we can compare the space-time of this
constant with the space-time of the standard system of mass chtied 1
and obtain a different quotient or dimensionless number (44). We can
then express the mass of all material systems, for instance the mass of all
elementary particles, in relation to the mash of [kg] and obtain the
same values as assessed by direct measurements. The reason why these
results agree is that mathematics is the only method of definition and
measurement of mass (or of any other quantity).

Mathematics is a transitive axiomatic system due to the closed char-
acter of space-time - it works both ways. One can either depart from the
definition of mass and then confirm it experimentally in a secondary



1.9 Mass, matter, and photons 75

way, Or assess mass as a space-time relationship of real systems and then
formalize this measurement into a general definition of this quantity. In
both cases, the primary event is the mathematical definition according to
PCA.

As we can sem, = h/c? = 1 orm, = (h/c?) x 1 kg, the space-time of
Planck’s constant can be chosen as the initial reference system of mass
measurement. This also follows from the fact that space-time has only
two dimensions, the initial reference frame of which is photon space-
time. All other units can be derived from these two units. This inter-
dependence can be easily demonstrated by presentibgreez factor
of relativity (see 6.2 and 6.3) as an RT (see also (42a)):

2 —y\/2 2
y'1=SP(A)=\/C v :\/dv _ [dLRG, _
c? c2 LRC,

_ [SP(AJ2d - space-time], _
[2d - space- time]p

SP(Aild - space—timdx _ E _ av M _ X [k ]
[1d - space-time], E ’

(43)
p p

Equation (43) confirms that we can present space-time one-, tweo, or
dimensionally without affecting the basic conclusion of our axiomatics.
The only thing we can do in physics is to compare the space-time of one
system, or a quantity thereof, with that of another system.

1.9 MASS, MATTER, AND PHOTONS (ND)

As the quantity ,mass" is a space-time relationship, therénfirete
masses in space-time. We shall derive some basic constant space-time
relationships, which are conventionally described as ,hatural constants".
Thus we shall prove that space-time is a closed entity so that we can
derive any constant mass from any other constant mass. The same is true
for the magnitude of any other quantity of an actual space-time relation-
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ship. As such constants are part of distinct physical laws, which until
now could not be integrated, we shall demonstrate how phyaicbe
unified (see Tabld).

For this purpose we shall employ the new space-time symbolism and
neglect the Sl units, which obscure our knowledge of the primary term.
The non-mathematical terrkg* will be ascribed to the final result, so as
to make clear that we have selected the space-tim&itdgtamas a
real reference system. The reason for this is the use of conventional data
from the literature, which are given in Sl units.

We begin with thenassmj, of h, which is a space-time relationship
of this photon system with the Sl unitkd. In the new axiomatics, we
call Planck’s constartt the ,basic photon®. This smallest constant
amount of photon energy is the elementary action potential of the pho-
ton level. The energy of any photon (electromagnetic wave) as a sys-
tem of this level can be assessed by applying UE:
E = E, f = hf = SP(A)1d-space-tim1d-spacéf. This proves that
Planck’s equation is an application of the Law for photon space-time.
Each action potential can be regarded as a system of space-time. This
also holds for the basic photbr¥ E = SP(A)2d-space-timk,. When
we set its space-time in relation to photon space-léig(rec2 =[2d-
space-timg, = LRG,, we obtain the space-time relationship SP(A) of
this elementary action potential msssin kg:

h _ hy, SP(AJ2d - space—time]p
m, =—=—-=hleE = : =
[2d - space-timé],

P2 41k

= SP(A)=0.737x10-5°kg (44)

Theconstantm, is themassof thebasic photon It is anew funda-
mental constant obtained within mathematics; it assesses the con-
stant space-time of this real photon system in relation to the real,
surrogate Sl system of referencekd: according to PCA. Equation

(44) illustrates this principle, which is also basic to the Law:

f = SP(A)= E/E, = m. The time and space of the basic photon are also
natural constantd, =1 stand, = c/f, = [1d-space-timp/f = [1d-
spacg, [03x10® m. According to PCA, we can alternatively select the
wavelengthA, of the basic photon as a reference unit of length and
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compare the anthropocentric length unit of vith it. In this case we
obtain the conversion factorA1A,/1 m = 2.9979245810% = SP(A).

As space-time is closed, we can depart from any magnitude and ac-
quire any other magnitude and vice versa. The same is true for math-
ematics - continuum is space-time. We can obtain any number from
any other number as a relationship. All the constants which we shall
derive in this book belong to the continuum - they are dimensionless
numbers (quotients).

Equation (44) integrates five basic physical constants by introducing
the new constanty,. These arespeed of lightc, permeability of free
spacel, permettivity of free spacee, Coulomb’s constantk, and
Planck’s constanth (see Tabld). These constants are part of distinct
laws, such as Coulomb’s law of electricity, Maxwell's equations of
electromagnetism, Planck’s equation of quantum mechanics, and Ein-
stein’s mass-energy-equation of his theory of relativity. So far, these laws
cannot be integrated. We have already derived Planck’s equation and
Einstein’s law from the universal equation. The five constants are ab-
stract quantities of photon space-time and contain far more information
about this level than is generally assumed (geade, in 4.3).

Mass is a space-time relationship of systems, and space-time is a closed
entity. We can depart from the basic photon and obtain the spacE-time
of any elementary particle of matter as ,ma€sh = SP(A)=m and
vice versa. This will be proven fetectron, proton, andneutron. These
elementary particles of matter are open systems and exchange energy -
we can also speak of mass - with the photon level: they absorb and emit
photons. There are several laws of radiation that describe this energy
exchange (see thermodynamics). We depart from UE as an RT and make
use of th&Compton wavelengthsof the particles, which are known natu-
ral constants. We shall derive only thmssof the electron m,. The
mass of the other particles is obtained analogously:

( cBeom A, _ld-spacd, f._ oo
P h mp )\c,e [1d - Spacéc,e fD
— mp)\A — f = 31k
m, = N m, f. . =9.109x10-31 kg (45)
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Ay =2.9979245810° m is the wavelength of the basic photon,
Ace= 2.4263105810 2 m is the Compton wavelength of the electron,
fo=1 (s is the time of the basic photon (assessed as a wave frequen-
cy), fee= C/A. .= 1.2355%10%° is theCompton frequencyof the elec-

tron (a new constant), amd, is the mass of the basic photon. By apply-

ing the Law, we obtain the mass of the electron. It is a basic constant that
can be experimentally measured. The masses of the particles are basic
not only to quantum mechanics, which is unable to explain their origin,
but also to gravitation.

Although the mass of the patrticles is initially obtained in mathematics,
this quantity can be experimentally verified. This holds true for all ab-
stract physical quantities of space-time (unity of mathematics and physi-
cal world). We shall illustrate this basic insight of the new axiomatics
with the classical experiment @ompton scattering, which assesses
the vertical energy exchange between electron level and photon level.
This time, we shall use the axiom of CAP. For this purpose we consider
the electron and the basic photon as the elementary action potentials of
two interacting levelsz, = mcA, . andh = mcA ,, by setting their time
as the certain eveff=f, = SP(A)=1 = 1 particle. This formalistic ap-
proach allows the building of equivalence between any two action po-
tentials (PLE for the parts):

E.=h= mec)\cve: mpc)\A =
= SP(A) 1d-space-timg1d-spacé (45a)

When we rearrange this equation by eliminattng/e obtain equation
(45) as an RT:

m, = m;)‘“* = 0.737x10-0 kg (45b)

p
A

Mass can be regarded as a magnitude that gives us information on the
densityof space-time (see 1.10) - the higher the density, the more energy
(mass) per space. Figuratively speaking, space-time can be imagined as
an accordion - the more folds per spatg the higher the enerdy= f.

The Compton frequendy . of the electron is much greater than that of
the basic photofy = 1, namelyl.2355%1(*°times. The same holds for
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its massn/m, = f; . The space of the electron is correspondingly smaller
than the space of the basic photdpy/A, = f/f. .= 1/1.23559 107,

Such constants reflect the reciprocity of space and time - this reciprocity
is inherent to all physical quantities of space-time.

Space-time (energy) is a dynamic, elastic entity (elastic contiruum
ether) that can only expand or shrinkguantitative leapswhen it is
exchanged, but it never gets lost, because it is closed. In realigx-the
pansionandcontractionof space-time are the actual manifestations of
energy exchange, which is perceived as motion. For instance, the con-
traction of photon space-time is assessed as gravitational attraction at the
material level. This is the common view of humans, who are part of the
material level. In mechanics, this exchange is assessed by velocity, which
is the universal quantity of the primary term. Expansion and contraction
are theonly manifestations of motion assessed in thermodynamics (e.g.
ideal-gas laws). At present, physics assesses energy (space-time) statically
as space or as any other quantity relationship, e.g. as mass or work. This
is the reason why physicists have failed to develop an idea of space-time
as a dynamic entity.

The concept amatter is such a static idea that has been developed in
contrast to dynamic photon space-time. In the view of modern physics,
electromagnetic waves represent structureless, massless energy, while
matter implies mass and structure. Mass and matter are often used in the
same connotation - Einstein’s equatr mc& is a typical example of
this semantic tautology. In order to abolish this energy-matter dualism
(or wave-patrticle dualism) conclusively, we shall show how the mass
(energy relationship) of all macroscopic objects can be obtained from
the mass ol within mathematics and only then confirmed in a second-
ary manner by empirical research.

We begin with the basic Sl unit for the amount of substanuse,

[mol]“, where the term ,substance” is used as a synonym for ,matter
with mass"”. A mole of any substance is defined as the amount of this
substance that contaiAsogadro’s number N, of atoms or molecules.

We can regard the atoms or molecules of any substance as the action
potentialsE, of this substance levé,,, called “mol-level”, as they are
considered to have a constant energy. The energy of the systaof',1

can be expressed by UE;,, = E\N, = E, f. ThusAvogadro’s number

N, is the timef of the mol-level of any substanbg = f. In accordance

with the new axiomatics, it is constant for all substances (systems) of the
moklevel. The SI unit ,Jmol is defined through\,. It is an abstract
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category that is built according to PCA, and, as with all other Sl units, it
requires the arbitrary selection of a real system of reference. Avogadro’s
number is defined as the number of carbon atoms grd@s of!°C.

The particular system ol is a typical example of how one builds
abstract levels or systems of space-time in physics. In this case}’,1

is considered ,hction potentidl of the macroscopic substance system,
which is a U-set o, atoms or molecules; the latter are action potentials
of the corresponding microscopic level (U-subset) of matter. All these
abstract levels are built within mathematics and contain energy space-
time as an element.

As we see, the definition of ,mole" takes place within mathematics
and results in a numbeN,. How can this abstract number be put in
relation to matter (substance)? As usual, the principle of circulus viciosus
is applied - a new unit of mass, the so caliéamic mass unitu, is
introduced. It corresponds to 1/12 of the mass of one carbori4Zoin
the new axiomatics, this circular definition empldysas a conversion
factor and introduces the new upitatomic mass in relation to the
standard unit of ,kg"

u=103kg/N, = 1.6606x 102" kg
1u/lkg=m/m =SPA)=m="f=1/10 x N, (46)

From equation (46), we obtain UE for the new quantity of reference
,molar mass:

m, [kg] = 10®*mN, [mols] = E, f (46a)

Equation (46a) illustrates the ,principle of similarity* - UE holds for
space-time, as well as for any quantity thereof. As mass is a space-time
relationship, this principle is cogent from the presentation of this quan-
tity. From (46a) we can calculate the macroscopic molar mass of hydro-
genM,, from the mass dfi as a reference mass = m,. In this way we

shall illustrate how one can obtain the mass of any macroscopic material
object from the basic mass, of the ,invisible* photon level, which
physicists conventionally perceive as empty, massless space. For didac-
tic purposes, we shall only consider the mass of the pmafoand shall
neglect the much smaller mass of the electron:
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I\/IH = mprNA = (rnp fc,pr)NA =
=1.007% 1072 kg/mol ((O1L. g/mol) (46b),

wheref; ;. = c/A; ,, is the Compton-frequency of proton and
Acpr = 1.32141610 ™ m is the Compton wavelength of this particle (see
Tablel). It is a known natural constant. We conclude: it is possible to
calculate the mass of any material object from the mass of the basic
photon, that is, from the ,mass of light“. We owe this biblical achieve-
ment to the new axiomatics, which eliminates religion as a cosmological
concept of genesis (see vbl).

1.10 MECHANICS OF SOLIDS AND FLUIDS

We finish our survey of classical mechanics with a descripticolads
andfluids as systems or levels of matter, which is a subset of space-time.
We begin with the basic quantitgensity’. It is defined as a relation-
ship of mass to volume (space) according to PCA:

_SHA)2d -spacd _  SP(A) _ SP(A)
= [3d - spacd - [1d - spacd B [3d - spacd (47),

oMK
vV Vv

when[2d-spacé = SP(A)=1 andm = SP(A). Density is a very popular
guantity of space-time in physics. For this reason we use it in the univer-
sal equation of gravitation (41).

Solid objects are not as solid as their name would suggest: when sub-
jected to forces (energy exchange), they tend to stretch, shear, or com-
press. Such interactions between solids give us an idea of the elastic
continuum, as already described by the General continuum law, which
represents the simplest differential form of the Law. This effect is much
more pronounced in fluids. The quantities with which such interactions
are conventionally described can be easily derived from the primary term.
The pleonasm of force, calletretching or tensile force,leads to the
introduction oftensile stress
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o= F_ SP(Aild - space- time]f _ SP(A)f?2 _
A [2d - spacg [1d - spacd

_ SP(A) _ m
- [1d - spacé - [1d - space}

(48)

We obtain for tensile stress the same expression as for density (47). This
part of mechanics is highly iterative. However, it is of great practical
importance.
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2. WAVE THEORY

21 OSCILLATIONS

Mechanics is predominantly a study of the statics and kinetics of solid
material objects. At the same time it cannot neglect the objective exis-
tence ofoscillations andwavesthat are propagated in solids, fluids,
and gases. Oscillations and waves are a specific form of motion, which
is the only manifestation of energy exchange. All motions in space-
time aresuperimposed rotations and any rotation can be regarded as
a source of waves or oscillatioWave theory consists oharmonic
synthesisand Furier analysis which are based on integral and diffe-
rential calculus. Thus mathematics is the method of definition and mea-
surement in wave theory. This is an invariant motif in all physical dis-
ciplines.

Major disciplines such as electromagnetism and quantum mechanics
originate from wave theory. The distinction between waves and oscilla-
tions is of formal character - wave particles are said to ,oscillate” when
they vibrate around a fixed point. When such oscillations are propagated
in a medium, they are called waves. The two terms, ,oscillation” (trans-
versal motion) and ,wave" (longitudinal motion), are subjective descrip-
tions of real rotations. Both terms assess periodical events that can be
described in terms of action potentials. For this reason, wave theory is
basic to the presentation of action potentials (2.5). The basic method of
wave theory is thsinus-cosines functionwhich is another mathematical
expression of the probability set. This function is the method of defini-
tion and measurement simple harmonic motion, which is an ideali-
sation of real rotation - the source of simple harmonic motion is circular
motion. Such motions can be described with Hooke’s law, that is an appli-
cation of the Law.

A common guantity of oscillations feequency. It is a particular
quantity of timef. The Sl unit of frequency is ,hertZ, which is a
synonym for ,laction potentidl, e.g. 1secondregarded as an event)
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per unit of conventional time= 1 s:
1 hertz=1secontc1E,=191s=SP(A)=
= certain event 1 (49)

Wave theory acknowledges the fact that space-time has only two dimen-
sions: the other quantity of importance is éneplitude A of an oscilla-

tion. It is defined afld-spacé-quantity by the cosine function with re-
spect to the ,0“-point of the co-ordinate system:

X= Aco%wt + ?Ez Asinwt = [1d - spacéSP(A)% =

= SP(Aild - spacé (50)

The sinus-cosines function describes the space-time of rotations as a func-
tion of the amplitude - it is a magnitude of the maximal extent (distance)
of an oscillationA = [1d-spacé,,,. The quantityw in (50) is calledan-

gular frequency and is a pleonasm of angular velocity (17).

Wave theory produces a number of quantities, which are tautologies
of those introduced in the mechanics of rotations (1.4). The distasice
a[1d-spacé-quantity measured with respectAqPCA) - hence SP(A)
for the sinus-cosines function. The valuex gbscillate” between 1, 0,
and-1. This mathematical-geometric function reflects the dynamic char-
acter of energy exchange as applied to its constispate The values
of the continuous sinus-cosines function build the probability set
0<SP(AX1. Its mirror image (6;1) is a pure convention, but it already
anticipates the reciprocal character of space and time. The sinus-cosines
function is a mathematical iteration of the continuumSP(A). It illus-
trates the only possible method of acquiring the ,certain event”, namely,
by comparing the space-time of a (rotating) system, or a quantity thereof
(spacex), with itself, e.g. with the amplitud& x,,,,/A = 1 (see also the
Sl unithertzabove). We shall show that the same mathematical approach
leads to the definition of charge as a cross-sectional area of a wave or a
particle (4.2).

Simple harmonic motion is regarded as a product of circular motion.
Theenergyof this ideal rotation is assessed by Hooke’s law:
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1 1 1
Etotal =U +Ekin =EkX2+ErnV2 ZEkXZ =

=SP(A)f 2SP(AIZd - spacéz SP(AiZd — Space- time] =E (1)

We obtain UE for the energy of simple harmonic motion. As in classi-
cal mechanics, energy is subdivided in an abstract wapdténtial
energy (LRC= U) andkinetic energy (E,;, = E). Thetotal energy

Eiota IS the sum of the two abstract U-subsets. This is a circumlocution
of energy conservation due to the closed character of space-time. In
the new axiomatics, we subsume this knowledge of the primary term
under the axiom of CAP: whef;, = E5; andE,, = LRC=U =E,,
thenE,; = Ea,. WhenE,; is completely transformed int,,, we can
assign the former the number ,0“. In the theory of probabilities, this
will be the ,improbable event* SP(A9 0. In physics, this formal pro-
cedure is circumscribed as follows: ,When the displacement is ma-
ximum x = A, the velocity is zeroH, = 0), and the total energy is:
Eiota = 1/2k A2 = Ep, = SP(A)=1“7. The force constarktin equation

(51) is a number SP(AY = SP(A) (7). In this case, the total energy in
simple harmonic motion is proportional to tguare amplitudeA?:

Bt = 1/2k A? = SP(A)f ?[2d-spacé = SP(A) 2d-spacé = K,
whenf =SP(A)=1 (52)

Equation (52) illustrates the classical method of mathematics, with which
space-time (energy is reduced to space and described in terms of area
or K. It is to this simple procedure that we owe the definition of charge
Q as areaQ = K = SP(A) x A? = cross-sectional aregsee 4.2). The
presentation of waves (oscillations) as en&r¢fyl) or structural comple-
xity K (52) is the vested prototype behind all basic definitions of elec-
tricity, electromagnetism, and quantum mechanics.

However, simple harmonic motion daast exist. It is an abstrac-
tion of our mathematical consciousness. This interaction is of the same
paradigmatic character as ,elastic collision“ or ,closed conservative

" PA Tipler, p. 377.
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system”. Such ideas are N-subsets of consciousness that perceive the
closed character of the primary term, but erroneously attribute this prop-
erty to its open parts. In reality, all oscillations deanped, that is,

they aredissipative. Consider now damping of oscillations as a drag
force F4 = - bv, whereb = SP(A)f = mfis defined as a constant that
describes the amount of damping. In fact, it is a mass quantity, that is,
it is a space-time relationship, = mf (1.8 and 1.9). The decrease of
energy in damped oscillations is expressed @xfpnential integrals

of the kind:

E= Eoe—(b/m)t = Eoe—t I (53)’
whereTt is thetime constant

‘m _ SP(A)
m, SP(A),

T :% = =SP(A)=f (53a)

Exponential integrals are mathematical iterations of the primary axiom
that allow an infinite increase in mathematical complexity:

EOE(b/)t =1= primary tam (53b)
e_ m,

Equation (53b) confirms that we can add infinite quantities of the pri-
mary term to a mathematical equation without affecting PLE. This equiva-
lence is the origin of all mathematical operations and equations, includ-
ing exponential calculus. The time constant is a quantity of timé
This quantity determines the constant duration of each particular oscilla-
tion. We can regard an oscillation astanding wavethat can be de-
scribed as a particle. In this case the time constant determines the life-
time of any system perceived as a structural complexity. From this we
realize why exponential functions are frequently used in quantum phys-
ics for describing the finite lifetimes of particles, for instance, in radio-
active decay.

When damped oscillations are drivémey behave like simple har-
monic motion.Driven oscillations are open rotational systems. Re-
call: all gravitational systems, such as solar systems, are open rota-
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tional systems (Kepler’s laws). Each system has a natural frequency,

calledresonance frequencyw=k/ m,/SP(A)f2/SP(A) = f (53a).

This term implies that each system has a specific, constant aligoleite

f (= resonance frequency) that determines its space-time and duration
t = 1/f. Only when energy exchange occurs in a state of total harmony
(resonance of frequencies) between the individual systems and levels
do we have an optimal energy exchange leading to spatial stability of
structures. This aspect is intuitively covered byfdotor of damping

Q: Q = wy/w = f/Af =f = SP(A).

The mathematical problem of determining the optimal conditions of
energy exchange is to firg@ for which the maximal stability of forms is
obtained. This is the eschatology of mathematics in the evolution of man-
kind - all natural sciences emerge as applications of mathematics for
concrete levels of space-time, e.g. economics for the level of society,
medicine and bio-sciences for the levels of cells and organisms. The only
objective of these disciplines is to maintain harmony, and prolong the
lifetime of K. In this sense, the KAM theorem may be an adequate app-
roach to this problem.

2.2 MECHANICAL WAVES

Mechanical wavesare oscillations of mass particles that are propagated
in a medium. The medium is a system of matter that is usually described
as ,elastic”. With respect to form, waves are subdividedtmatmsverse
andlongitudinal waves. The basic quantity of waves is velocity as [1
space-timg There are various mathematical ways of expressing this
universal quantity of energy exchange. A common formula is the build-
ing of a quotient (PCA) between the foFeand themass per unit length

U = m/As = SP(A)[1d-spacé; the latter quantity is a pleonasm of mass
density (47):

- \F _ JSP(Aild — space-time]f[id - spacd _
I

SP(A)

= [1d-space-timp (54)
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Equation (54) is another iteration of velocity within mathematics. From
it, the classical wave function is derived (2.4). The calculation of har-
monic waves leads to the introduction of further quantities (see also 1.4).
The distance between two successive wave crests is ealadength

A =[1d-spacg. It is a constant for each system. For instance, the wave-
length of a selected electromagnetic wave (system of photon space-time)
that is emitted by caesium atoms is the original real reference system of
the Sl unit Imeter which is an anthropocentric surrogate. When this
[1d-spacé-quantity is set in relation ta@which is anothefld-spacé-
guantity, we obtain a new quantity, called #eeve numberk, which is

a pure number. It is inconsistently expressed as recipbdapacg-
guantity, becauspi is erroneously considered a number and fdada
spacé¢-quantity:

k = 217\ = SP(A) (55)

This quantity plays a central role in the presentation of standing waves
(2.3). The primary term is considered in wave theory, insofar as this
branch of physics cannot neglect the ample evidence that waves trans-
mit energy. The equations that are derived for the energy of waves
illustrate the infinite potential of mathematics in defining new quanti-
ties of the primary term, which are U-subsets thereof, and abide by the
primary axiom:

AE = ; LGRA2AX = SP(A]2d - space-timé] (56)

_DE 1

P= o2 HOR A2y = SP(AiZd - space- time],

whenP=E=E, (57)

Wave theory acknowledges that waves are U-subsets of space-time - it
defines thesuperpositionof harmonic waves asterference. ,Super-
position“ and ,interference" are synonyniesonanceas another word

for interference. Each superimposed wave can be regarded as a super-
imposed rotation. Thprinciple of superposition of electromagnetism
reflects the open character of the systems. Essentially, there are two forms
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of interference, with which the boundary conditions of energy exchange
are assessedonstructive and destructive interference If the phase
differenced is zero, that is, if the waves are in phase, the resultant wave
has an amplitude twice that of either wave. This is the mathematical
condition for constructive interferenog: + y, = 2A sin(kx — wt), = 0.
When the phase differenceds trad = 18, the waves are out of phase:

y; + ¥, = Asinkx — wt) — Asin(kx — wt) = 0. This is the mathematical
condition for destructive interference. We may also say that this is the
condition under which structural complexity dissipates, or space disap-
pears.

The space of the resultant system from the interference (interac-
tion) of two waves with a given amplitude (AR) dissipates in the space-
time of the underlying systems. We can describe constructive interfer-
ence as ,harmony* or ,order* and destructive interference as ,dishar-
mony* or ,disorder” (chaos). These terms are of precise mathematical
character. They are consistent with the basic axioms of our axiomatics.

Although acousticsis a separate branch of physics that deals with
sound, sound waves are mechanical waves. Everything we have already
said about mechanical waves also holds in the case of sound.

2.3 STANDING WAVES AND
QUANTUM MECHANICS

When waves are confined in space like waves on a guitar string, there are
reflections at both ends so that the waves are travelling in both direc-
tions. Under the condition of constructive interfereracetationary vi-
bration pattern occurs, calledstanding wave.lIt can be described in
terms of a fundamental mode of vibration (first harmonic), second, or
nth-harmonic, which are circumlocutions for the number of action
potentialsf = n. The point of maximal amplitude is called antinode

(A =[1d-spacé,,,,) and the midpointrode & = [1d-spacé,,;,). This is

pure geometry applied to the physical world. The space confinement of
the string at both ends embodies the closed character of space-time. The
standing wave conditionis usually defined for the space, for instance,
for the length of the string:
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| = n)\zn ,whenn=f =123,... (58)

The length of the string can be regarded as the circumference of a
circlel = C. From equation (58), one can find the frequency ohthe
harmonic:

\ n (F
f =n—=— [—=nf,=ff,=f =SP(A),n=f
n 22\ 1 1= TIn (A) (59)

Equation (59) reveals that standing waves are U-subsets that contain them-
selves as an element. Each standing wave is the aggregated product of
superimposed waves. It can be expressed as the resultant wave of two
interacting waves, = ff; (AR). The frequency of a standing wave is a
function of the driving forc& and the mass (space-time relationship)

of the system. This confirms that standing waves are propagating energy.
In this case, the first harmonic or fundamental can be regarded as the
elementary action potential of the vibrating system. Standing waves can
be counted. The same is true for the action potemtals Wave theory

uses only integers to counth-harmonics. This approach reflects the
preferential use of integers in mathematics and in calculation. In reality,
f=SP(A)=nis always a transcendental number. This becomes evident
when we considdras a circumferencg. We can measure the latter only
when we use the transcendental nunger

A standing wave is thus a U-subset of space-time that manifests the
properties of the primary term. In this sense, if we consider space-time as
a closed entity that is confined to itself, we can regard it a®thleset
of all superimposed wavegU-subsets), which are rotating in both di-
rections. They build various standing waves that are distinct systems or
levels of space-time. Such standing waves are conventionally called ele-
mentary particles, atoms, molecules, macroscopic matter, solar systems,
galaxies, etc.

We have proved that all motions in space-time are superimposed ro-
tations because of the closed character of space-time (U-subsets). Linear
translation is a pure abstraction born in the realm of geometry. On the
other hand, we learn from wave theory that anyn@&akion is a source
of waves.
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In electromagnetism, photon space-time is described in terms of electro-
magnetic waves that are rotating. On many occasions (e.g. in QED),
electromagnetic waves are regarded as particles: one speaks of stand-
ing waves owave packetq2.5) that propagate energy in the form of
action potentials throughout space with the constant speed bis
approach is basic to Planck’s equatior hf = hd/A = E, f, with which

the ultraviolet catastrophe Rayleigh-Jeans lavhas been eliminated.
Quantum mechanics describes all elementary particles by giving their
spin or angular momentum,which are quantities of rotation.

Indeed, equation (59) tells us that the term ,standing wave" impli-
cates the propagation of discrete amounts of energy with the velocity v
that is specific for each vibrating system. The term ,standing” is thus
restricted to the visual form. In reality, all particles of a vibrating system
which builds a standing wave are in incessant motion. The General conti-
nuum law and the classical wave equation (2.4) cover this issue. From
this simple introduction we can conclude that:

The term particle” is a circumlocution for thestanding
wave condition(constructive interferengehat allows the
building of standing waves or wave packets (2.5) of vary-
ing form, space, time, and velocity.

This conclusion effects a great simplification in our physical outlook,
especially in quantum mechanics. For instance, de Broglie interprets
Bohr’s guantization condition for the angular momentum (24)

L = mvr = E, = nhW2rt of the electron of the hydrogen atom (Bohr’s 3.
postulate, see 5.1) as atgnding photon wave in rotatiori. In this
case, the momentumv is substituted with the tertm’A to obtain the
circumference oBohr orbit (electron orbit)C =1 = nA = 21r. The pho-

ton wave rotating along this circumference can be a standing wave, called
electron, only if it complies with the standing wave condition (constructive
interference) in equation (58% = nA/2 = 1. In fact, this conventional
approach of Bohr and de Broglie is a hidden definition of the axiom of
CAP: Ex glectron= MeCA¢ ¢ = h = mcA 4 (45a). With this equation, we can
find the exact wave frequency of constructive interference of the elec-
tron that allows its existence astanding photon wave in rotation.In

the view of wave-particle dualism, this condition is considered a ,par-
ticle”:
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_CcC__C _ [1d —space—time] _
f=—=n—=f, =f
A 2C 2[1d - space}

nfe (60)

According to equation (60), the frequency of the electron wave can be
expressed as a resultant frequency of two superimposed waves (AR). A
full elaboration of the Bohr model is given in 5.1.

Much of wave theory is dedicated to wave forms. When they are
analysed with respect to the harmonics that comprise them, this is called
harmonic analysisor Furier analysis (to be compared with mathe-
matical analysis, e.g. with differential calculus). The inverse of har-
monic analysis is calledarmonic synthesis(to be compared with
integral calculus). Both branches introduce mathematics as the only
method of definition and measurement in wave theory. Their origin is
the primary term - such mathematical operations adequately reflect the
inhomogeneous character of space-time as the total set of U-subsets -
in this particular case, as superimposed rotations that contain themsel-
ves as an element.

24 WAVE EQUATION

The general wave function(x,t) is a solution of a differential equation,
calledwave function. This equation is a derivation from the General
continuum law, which is a differential equation of UE. In this chapter,
we shall prove that theassical wave equatioms an application of the
Law. As the wave function is also basic to Schrodinger wave equation of
guantum mechanics, we shall actually prove that both macrocosm and
microcosm are adequately described with UE.

The derivation of the wave function departs from the notion that all par-
ticles participating in a wave perform a rotation that approxintates

lar motion This motion is then described by Newton’s laws. Equation
(54) gives the method of derivation, which results in the following dif-
ferential equation:

ory _pory_ 107y 1 oy

1 02y
ox2  F otz v2ot2 [2d —space—time] otz LRC ot

(61),
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wherex,y = [1d-spacé andt = 1/f; y is the amplitudeindx is the seg-
ment length in the direction of the wave length. This is the differential
form of thewave equation If we solve for the.RC, we acquire UE:

2
LRC= gtxz = 0x20f 2 =SP(A)[2d — space-tim¢g =

=[2d - space-timg (62),

whend =SP(A)=1. The wave function demonstrates that UE is the ori-

gin of all mathematical operations - in this particular case, of differential
calculus. This helps to understand Nabla and Laplace operators (4.6),
which are basic to Maxwell’s equations (4.13). We have proved that the
classical wave function is a concrete application of UE. In the next chap-
ter, we shall show that each wave or oscillation can be presented as an
action potentiaE,. Thus we shall ultimately prove teave character

of space-time.

25 THE ACTION POTENTIAL AS A WAVE

Regardless of the actual form, eacition potential can be described as

a wave According to wave-particle dualism in physics, it can be vi-
sualized as an oscillation that repeats itself, e.g. as a wave that moves
along a string, or as a standing wave. Both moving and standing waves
are assessed as events in motion and described by the velocity (54) or
LRC=Vv?2(62). As space-time has only two constituents, a wave is usual-
ly described in terms of space and time. For instance, the wave equation
(61) is a differential functiog with respect to space= [1d-spacé and

time f = 1/t. The basic property of the action potential is its constant
space-time (energy). The amount of energy is specific for each system or
level. This constancy also holds in space and time. For example, Compton
wavelength and frequency of the elementary particles electron, proton,
and neutron are well known natural constants.

Consider now a standing wave on a string: the first harmonic which
we call theelementary action potentialof the system has the same
amplitudeA as thenth-harmonic of the standing wave. In any vibrating
system, the amplitudé& of a simple harmonic motion is constant for
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eachnth-harmonic, that is, it is independent of the actual frequency.
Note: In this case, we can arbitrarily regard eaitihharmonic as a
distinct system with a specific constant frequency and form, although
it occurs on the same string. The total energy of a simple harmonic
wave depends only on the square ampliglg = 1/2kA? = SP(A) 2d-
space-timg(51), because the force constihimf Hooke’s law is spe-

cific for each systenk is square timé = SP(A)f 2 =f (7). It asses-

ses the specific time of the system as a resultant quantity of two super-
imposed waves (AR).

The formula for the total energy of a simple harmonic wave (52)
proves the axiomatic definition of the constapace-time oE,. As
space-time of waves is assessed in terms of wavelength and frequency,
these quantities are also found to be constant for each system (source
and medium). The same is true for the velocity - it is a specific constant
for each medium (system). Whkns expressed as a closed number
that belongs to the continuuk® SP(AX 2 = n, the UE of a wave en-
ergy is presented &§;

Eots = SP(AY2d-space-timp= 1/2kA? =
= SP(A)2d-spacé = K (63)

Within mathematical formalism, we can voluntarily set the term
1/2k = SP(A)f 2 = 1 for the certain event or forunit. We find that the
total energy of a reference wave is equivalent to sugiare ampli-
tude AZ

Etotal = Ks = A2 (633-)

This is a very useful equation that demonstrates how the elementary charge
of the electron is defined within mathematics (see 4.2). In this case, the
particle ,electron” is regarded as a reference system of area. Within math-
ematics, we can describe the space-time of waves as energy exehange
or structural complexit, (particle). The latter quantity is usually pre-
sented as aross section to the direction of motionFor instance, the
antinode of a standing wave on a string can be presented as a cross sec-
tion (square amplitude A?), while a standing wave in rotation, which is
visualized as a sphere, is usually given as adtiscea of hemisphere.

This geometric approach is used in the presentation of the electron ((4.2);
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see also Coulomb’s law above).

Thus physics is to a large extent applied geometry - this is the hid-
den definition of this discipline. However, geometry is an idealisation
of the real world - all geometric forms are defined through exact equi-
valencies of abstract character. For instance, the circle is defined as the
line that displays the same distance from a point, called a ,centre”, to
any point of the line, called ,circumference”. In reality, all equiva-
lencies which we define are mathematical approximations - they are
abstract definitions of the mind based on the primary idea of closed
real numbers, e.g. Sl system. As mathematics has not yet developed an
adequate method of using transcendental numbers, we also resort to
closed real numbers in this book. However, the only correct perception
of space-time is the use of transcendental numbers. It is very important
not to forget this fact.

A classical example of an action potential in wave theory is the
wave packet The presentation of this energetic event demonstrates
the use of the closed real number ,1* as the ubiquitous symbol of the
primary term, or a subset thereof. The wave packet is a pulse consis-
ting of a group of waves of different frequencies that has a beginning
and an end, whereas a harmonic wave repeats itself again and again.
When the range of the angular frequendiess very largedAw — o,
the duration of the pulse is very shatt— 0. In wave theory, the ge-
neral relation between these two quantities of the wave packet is set
equivalent to the number , 1"

AwAt =1 (64)

This equation merely reflects the reciprocal character of space and time
Aw = 1/At = 1. The reciprocity of the two constituents becomes evident
when thewave number ks introducedAk = Aw/v = 1/[1d-spacé (55).
Equation (64) can then be rearranged as follows:

VAKAt = AkAX = [1d-space-timE[1d-spacéf=1 (65)

This formula illustrates the principal way of building mathematical equa-
tions. One can introduce an infinite number of quantities of space-time
as U-subsets and set them equivalent to the universal mathematical
symbol ,1* of the primary term according to PLE. In addition, our
mathematical consciousness has the degree of freedom to attribute this
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number to any subset of space-time, for instance, to an action potential
or a system asunit or the certain event. From this we follow:

The number ,1“ is the universal symbol used for the build-
ing of all mathematical equations, independently of the kind
of operations employed.

For example, Schrodinger has used the same procedure to establish his
wave equation of quantum mechanics. In stendardisation con-

dition (,Normierungsbedingung“) of his wave functian theproba-

bility density of the particle is statically regarded as an area integral,
that is, a,, and is set equivalent to the number ,1“ inapriori

+oo 2
manner without any physical foundatiquiJ\(X] dx=1, Althoughitis

generally acknowledged that this equation cannot be explained in real
terms, until now nobody has ever had the idea of solving this funda-
mental epistemological problem of quantum mechanics with the philoso-
phical and cognitive background of meta-mathematics, as is done in
the new axiomatics. This proves that physics is mathematics applied to
the real physical world.

26 THE DOPPLER EFFECT

This survey on wave theory would be incomplete without discussing the
doppler effect We observe this universal phenomenon in all kinds of
waves becauseist a manifestation of the reciprocal character of space

and time. Since matter and photon space-time are of wave character, the
doppler effect is the universal verification of this fundamental property
of the primary term. The doppler effect is fairly simple to understand:
when a wave source and a receiver are moving relatively to each other,
the frequency observed by the receiver is not the same as that of the
source. When they are moving towards each other, the observed frequency
is greater than the source frequency; when they are moving away from
each other, the observed frequency is less than the source frequency.
This is the essence of the doppler effect. What is the interpretation of the
doppler effect in the light of the Law?
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Let us consider the medium that is confined by the wave source and the
receiver as a distinct systemaainstantspace-time. For didactic pur-
poses, we choose an electromagnetic wave, that is, we have a system
of photon space-time, although our elaboration holds in any other me-
dium. The space-time of the photon system is determined by the dis-
tance between the wave source and the receiver whitt-spacé-
quantity.

As long as the wave source and the receiver are not moving, the space
of the photon system as measured by the distance is constant. In this
case, the space-time of the system is also constant. This is also true for
the time of the photon system, which is the complementary constituent
to space. Indeed, the observed frequency is constant when the distance to
the receiver remains constant.

When the wave source and the receiver are moving towards each other,
the space of the photon system decreases. In this case, it is irrelevant
which one of them is responsible for this relative change of distance. As
the space-time of the photon system that is confined by the wave source
and the receiver is constant, the time of this system should increase in a
reciprocal manner.

This relative change is observed by the receiver as an increase in
the frequency of the emitted electromagnetic wave: wHeR
spacé¢ - 0, thenf - oo, becausd = 1/[1d-spacé. When this phe-
nomenon is observed with visible light, the relative change in frequency
is calledvioletshift.

The distance between the wave source and the receiver increases when
they are moving away from each other. In this case, the space of the
photon system increases and its time decreases in a reciprocal manner:
when[1ld-spacé - oo, thenf - 0, becausfld-spacé¢ = 1. This change
in the frequency is calleckdshift.

As we see, the reciprocity of space and time that is assessed by the
doppler effect can be adequately expressed with the number ,1". The
doppler effect is usually summarized by the following equation:

fr=

==

+u /v), _
(xu,/v) fo =SP(A)X, (66),

- s

whereu, is the speed of the receiver relative to the space-time of the
photon system (medium) angis the speed of the source relative to the
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space-time of the photon system. Equation (66) says that the relative
change in wave frequencl/'/ f, = SP(A)=timeis a number belonging

to the continuunm = SP(A). This is the essence of physics and mathe-
matics: all we can do in these disciplines is to build relationships be-
tween[1d-spacé, f-, or[nd-space-timpquantities of selected systems
of space-time and obtain dimensionless numbers belonging to the con-
tinuumn.

The doppler effect is basic to the new explanation of gravitation. We
shall not discuss this key aspect of the new theory in the present concise
version of volume II.
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3. THERMODYNAMICS

3.1 WHAT IS TEMPERATURE ?

Thermodynamicsstudies temperature, heat, and the exchange of ener-
gy. This branch has the same universal role in physics as wave theory.
The basic quantity of space-time in thermodynamit¢srigperature T.

It is as familiar to us as conventional time. Precisely for this reason,
though, temperature has not been understood. Temperature is defined by
a change in space. In thermodynamics this change is measured three-
dimensionally as volume Bspacé

T =1f=[3d-spacé, / [3d-spacés =g/ f, = SP(A) (67)

As with all other quantities, the method of definition of temperature is at
the same time its method of measurement. It is baséoeomal con-

tact (continuousness of space-time). The measureméhtaifes place

in thermal equilibrium, also known as theeroth law of thermodyna-

mics. This says that if two objects are in thermal equilibrium with a third
(through contact), they are in thermal equilibrium with each other. This
is an intuitive notion of the primary term as a continuum. This law antici-
pates the existence of a common thermodynamic level of space-time,
which is part of all material objects (U-subset of matter). The absolute
time of this level is constark = cons.because its space-time is also
constant. All basic ideas in physics are intuitive perceptions of the na-
ture of the primary term.

Thermal contact and equilibrium are the real prerequisites for the defi-
nition and measurement @f According to PCA, one needs a reference
system to make a comparison. The choice of the reference system to
which the temperature of the objects is compared has evolved with time.
The mercury column of the normal thermometer is such a reference sys-
tem. From a theoretical point of view, the choice of the substance is of no
importance - mercury can be substituted by any other substance. The
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choice of the geometric shape of the mercury column is, however, not
accidental. It is a cylindewith the same cross-section along the whole
length of the scale, so that equivalent changes of the mercury volume
lead to equivalent changes of the column lengfBd-spacé CA[1d-
spacé. Thus, the building of equivalent increments of mercury volume,
which can be regarded as constant action poteriijgls thea priori
condition for the measurement of temperature.

Once the building of real space equivalencies is ensured by applied
geometry, mathematics is subsequently introduced as the method of mea-
surement. The normdieezing point of water (ice-poinfl) has been
assigned the number ,0“, the norntailing point of water (steam-
point T) the number ,100“. The unit of volume change is arbitrarily cal-
led ,degree” and is written a8@or 10C¢C. “C" stands for Celsius, who
was the first to introduce this scale - he@@@&dsius temperature scale
The length of the mercury column &Qds L, and at 108Citis Lo, The
length differencéL = L, — Ly is subdivided evenly into 100 segments,
so that each length segment corresponds degteé. The number ,100“
for AL is voluntarily selected. Within mathematics, we can assign this
magnitude any other number, for instance “1“, without affecting the ac-
tual measurement of temperature. The number “100" of the Celsius scale
is a simple conversion factét = SP(A) of space measurement. This
becomes evident when we compare the Celsius scale with the Fahrenheit
temperature scale. Celsius temperatuig defined as:

o=t waop = Bb sk fe g gpiy
Lo L, AL, [id-spacd, f,
or

[1d - spacé, f, = [1d — spacég fr = v, = Vg=
=[1d - space- tim€,e;ma = CONstant (67b)

Equation (67b) proves that ,thermal equilibrium” is a tautology of the
constant space-time of ttieermodynamic level of matter.However,

the actual space and time (temperature) magnitudes are specific for each
substance or object that can be regarded as a distinct thermal system -
hence the necessity of measuring its particular temperature and volume.
The same holds true for their relativistic changes.
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Mercury thermometers are not very precise. Because of the difficulties
in duplicating the ice-point and steam-point states with high precision in
different laboratories, a temperature scale based on a single fixed point
was adopted in 1954 - theple point of water. This equilibrium state
occurs at a pressure of 4.688nHg and a temperature of 0°CL The
ideal-gas temperature scale is defined so that the temperature of the tri-
ple point isT = 273.16kelvins (K), where ,degree kelvin“ is a unit of

the same size as the Celsius degree. The number 273.16 is thus a conver-
sion factor T =t. + 273.16). In 1990, a new fixed point for the Kelvin
scale was introduced based on 17 calibrating points (minimisation of
systemic failure). This is not the end of the story. With the discovery of
the Law, it will be possible to define a new, more precise temperature
scale that will be based on photon space time as a reference system. The
scientific foundation of such a scale is based on the knowledge that tem-
perature is a quantity of time (see also Stankov’s law in 3.7).

3.2 THE IDEAL-GAS LAWS

Theideal-gas lawsare concrete applications of the Law for ¢fae level
(U-subset of matter) that lead to the derivatioBaitzmann’s law. The

latter is the generalized form of the Law for thermodynamic, ki-

netic levelof matter. These laws are based on PCA: if we compress gas,
that is, if we exert a fordeon it, while keeping the temperature constant

T =f = cons.(building of equivalence), we find that tipeessurein-
creases as the volume decreases (comparison). Similarly, if we cause a
gas to expand at constant temperature, its pressure decreases as its vol-
ume increases:

P = F/A = SP(A)[1d-space-timkf / [2d-spacé =
= SP(A)f 4/[1d-spacé (68)

In this case, pressure is an abstract quantity of space-time; it is of the
same character as tensile stress (48) or density (47). When pressure is
exerted on gases or other contractible materials, their density increases
and vice versa. This quantity reflects the reciprocal character of space
and time. We have shown that the quantity density is proportional to the
amount of energy, which is reciprocal to space. This is confirmed by



102 3 Thermodynamics

equation (68) - the density is reciprocal to space. This fundamental prop-
erty of space-time was first discovered by Robert Boyle (1662) and, in-
dependently from him, by Edme Mariotte (1676), and is knovBogte-
Mariotte’s law:

_ SP(A)f 2[3d - space}

PV
[1d - space}

= SP(AiZd - space- time] =

= E = congdant (69)

It says that the space-time of the gas level is constant at constant tem-
perature:E = T =f = cons.(constancy of space-time as manifested by
the parts)Boyle-Mariotte’s law is one of the oldest mathematical deri-
vations of the Law obtained for a distinct level of space-time. Its subse-
guent implementation in practice has led to the developmestéain-
engines with which the industrial era commenced. This was a break-
through in the evolution of mankind. It gives us an idea of the scale of
the industrial revolution that will occur in the next millennium when the
Law is broadly comprehended and applied to different levels of space-
time.

Boyle-Mariotte’s law is a linear relationship between space-time and
space at low densities. When the density is very high, new levels of mat-
ter (space-time) are created that exhibit a different linear relationship -
that is, when we increase or decrease space significantly, we obtain dif-
ferent levels of space-time, which ambaomogeneousThe energy-spa-
ce relationships of such levels a®ale-variant- they are specific for
each level. At present, most laws, such as Newton’s law of gravity, are
considered scale-invariant, although this is already dotit8edle-inva-
riance is an abstract idea born within mathematics - it stems from the
assumption of homogeneous empty space (vacuum) - and should be re-
jected on purely theoretical grounds. For instance, the scale-invariance
between space-time and space or time only holds in ,ideal-gas", which is
an abstract idea of the mind. It is a closed system, just like elastic colli-

8 P.G. Bizzeti et al. Search for a composition-dependent fifth force. Phys. Rev.
Letters, Vol. 62, No. 25, 1989, p. 2901-2904; C. Jekeli et al. Tower gravity ex-
periment: No evidence for a Non-Newtonian gravity, Phys. Rev. Letters, Vol. 64,
No. 11, 1990, p. 1204-1206, etc.
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sion or blackbody radiation. Another precursor of the ideal-gas law is
the so-calledsay-Lussac’s law

PV =CT= SP(A)[d-space-timp= E, f,
whereC = E, (70)

Cis aconstant of proportionality appropriate to a particular system of
gas. It represents an action potential that is a specific constant amount of
energy for each particular gas system. In thermodynamics, this quantity
is given with respect to Avogadro’s numbét and Boltzmann’s con-
stantk,,. The latter is fundamental to Boltzmann'’s law:

C = kynN, = kN (71)

As Avogadro’s number is a quantity of timé, = f = SP(A)
((46a)& (46h)),Boltzmann’s constantis an action potential, which is
obtained within mathematics when the Law is applied as an RT:

E
E — Emacro — —A(macrg _ nNA =f ZSP(A) (71a)

kb Emicro EA(micro)

Equation (71a) shows that Boltzmann’s constant is an action potential of
the microscopic molecular level, while Avogadro’s number is the time of
the corresponding macroscopiol-level Ny =, (see 1.9). We can
now rewrite equation (71):

C=knNy = Ep Ty frn = EAT=En,
whenf, f_ =f=SP(A)=1 (71b)

Equation (71b) illustrates the universal mathematical procedure for cre-
ating new quantities and terms in physics. One can always define the
space-time or a quantity of the infinite underlying levels of a system as
the certain event SP(A} 1 or, alternatively, as dnit and compare the
space-time of the other levels or systems with it. From (71) to (71b), we
obtain thedeal-gas lawas an application of the Law:
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PV=nN, k,T=nRT=E,f, f. fy=E,f=E,
whenf=f f__ (72),

whereR =k N, = E5 f is theuniversal gas constantlts value is the
same for all gasesR assesses the constant space-time of the gas mol-
level. Alternatively, it can be expressed as an action potential
C = Rn=E, f (degree of mathematical freedom).

3.3 BOLTZMANN’'S LAW AND THE KINETIC
THEORY OF GASES

The interpretation of the ideal-gas law from the point of view of clas-
sical mechanics is called thnetic theory of gases |t reflects the

basic axioms of the new theory. At the same time, the kinetic theory of
gases exhibits the principal flaws in the outlook of conventional phy-
sics. Microscopically, the pressure of a gas is explained as the result of
~elastic collisions" between the gas molecules and the wall of the con-
tainer. The latter represents a contiguous level of vertical energy ex-
change. The pressure is calculated by the rate of change in momentum
of the gas molecules due to collisions with the wall of the container. By
Newton’s second law, the forexerted by the wall on the gas mol-
ecules ig= = dp/dt. By Newton’s third law, this force equals the force
exerted by the molecules on the wall, while the force per unit area (ge-
ometry) equals the gas pressure (CAP). This simple mechanistic view of
the microcosm is based on several assumptions of abstract character:
a) The molecules make elastic collisions with each other and with the
wall (closed systems); A)he molecules are tiny particles that are sepa-
rated, on average, by distances which are large when compared with their
diameters. They exert no forces on each other except when they collide
(assumption of vacuum as an N-set that contains the microscopic sys-
tems of space-time as mass points)inchhe absence of external sys-
tems, there is no preferred position for a molecule in the container, and
there is no preferred direction for the velocity vector.

This is an application of PCA for the microcosm that is analogous
with the cosmological principle for the macrocosm. It is assumed that
the molecules are moving fast enough to neglect gravity. As velocity is
the universal quantity of energy exchange, this would mean that the en-
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ergy of the thermodynamic, kinetic level is much greater than the energy
of the gravitational level of matter. This allows the elimination of gra-
vitational space-time by mathematical abstraction. Asattezage ki-

netic energy of the molecule&,, is much greater than gravitatifiy,

that is,Eg/K,, approaches zero, we might as well assume that gravitation
also approaches zei; -~ 0 when compared t&,, Therefore, the
assumptions of the kinetic theory of gases hold only in ideal gas that is
free of gravitation. It is regarded as being composed of ,elastic mass
particles without space”. Thus the concept of ,ideal gas" is a geometric
abstraction. When the ideal-gas law is solved with respecgt, tithin
geometry, we obtaiBoltzmann’s law of the average kinetic energy

for the thermodynamic level:

Ko, = (1/2mv2),, = 3/2k,T = 32RIN)T = Epieo = Eaf  (73)
K,y = N(1/2mv3),, = 312Nk, T = 3/20RT= Epee= En T (733)

Equation (73) considers the kinetic energy of translation per one mol-
ecule of gas (molecular level), while equation (73a) describes the kinetic
energy pemol substance (mol-levelBoltzmann’s constantk, is the
constant action potentialof thekinetic molecular level The quotient
3/2=SP(A) results from the geometric method of derivation. Boltzmann’s
law is based on the primary idea of the average velocity of molecules,
which, according to PCA, is the only method of definition of a level. The
kinetic action potentials of the molecules, which are consideredan an
priori manner equal in the mean, build an abstract thermodynamic level
of constant space-time in motiorKy,. Only when this equivalence is
assumed can we define various systems and levels of matter, for instance,
n-moksystems. Therefore, the thermodynamic, kinetic level is an abstract
mathematical definition.

Boltzmann’s law can be expressed atadistical function of velo-
city within mathematics. The so-callbthxwell-Boltzmann energy dis-
tribution function is the first major application of the theory of prob-
abilities in physics. It recognizes that the space-time of a levelds-an
sembly(U-set) of discrete energetic events. This is an anticipation of the
inhomogeneous character of the primary term as it is set forward in quan-
tum mechanics (section 5.). At the same time, it illustrates the intrinsic
propensity of mathematics to evolve into a symbolic system of infinite
complexity:
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12
F(Ein) = %%é Ekinl/ “e B kT = Kav = Enf (74)

Boltzmann’s law is highly esteemed in physics because of its degree of
abstraction - it proves that the kinetic thermodynamic energy of matter
depends only on temperature, which is a quantity of time for this level
E = T =1. Alternatively, the space-time of this level can be expressed
as a function of the mean velocity, also caitmst mean square speed

vrms *

4pgm

= T

/2
g v2@-mv2/ 2k T :[1d—space—time] (74a)

Velocity is the universal quantity of energy exchange that manifests it-
self as motion. Any level has a specific constant velocity: while the pho-
ton level has the constant speed of lighthe thermodynamic level of
matter has the constant speed gf (see also theonstantB of Wien'’s
displacement law in 3.5).

3.4 HEAT AND THE FIRST LAW OF
THERMODYNAMICS (ND)

LHeatis energy that is transferred from one object to another because of
a difference in temperaturé.‘Thermodynamics considers heat as a spe-
cific level of energy exchange. It began asadoric theory: heat was
regarded as an invisible fluid, called ,caloric”, that was neither created
nor destroyed, but merely flowed as a conserved material substance from
one material object into another. The intuitive notion of energy (space-
time) was projected on heat, which is a level thereof. The flaw in the
caloric theory is that it considers heat a closed entity which does not
participate in an energy exchange with other levels. The maodecha-

nical theory considerghermal energy (= heat) as the ,internal energy*

of a system. In its view, heat energy is transferred from one object to

° PA Tipler, p. 517.
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another because of the difference in temperailire Af = SP(A). The

first law of thermodynamics is a law of conservation of energy - al-
though it is rooted in basic inconsistencies, it is still the most adequate
perception of the Law that has been developed so far.

The basic terms, ,heat”, ,thermal energy", ,internal energy”, and ,ther-
modynamic, kinetic energy”, are confused in current thermodynamics.
LHeat" and ,thermal energy" are used as synonyms. ,Internal energy" is
a synonym for the kinetic energy of the thermodynamic level, which is
assessed by Boltzmann's law (73a). ,Heat" is the amount of thermody-
namic, kinetic energy that is exchanged between two objects or within
an object when there is a difference in temperature. The metaphysical
character of the thermodynamic level makes heat an adequate paradigm
of energy exchange at the level of matter. This ististantial view of
classical physics.

Heat energyQ (should not be confused with chai@eambiguity of
physical symbolism) is defined as the amount of exchanged energy that
is needed to raise the temperature of a subst@c& = E = f. When
we build a quotient of space-time and time according to PCA, we obtain
the action potentig/T = C = E/f =E,, orC = E,. This is an application
of UE. The new quantitZ is calledheat capacity It is defined as the
amount of heat energy needed to raise the temperature of a substance by
one degree: iT =f=SP(A)=1, thenC=E, f = E,. We come across
the universal procedure of building new quantities of space-time by
employing the number ,1“ as the universal symbol of space-time or a
guantity thereof. In a vicious circle, another basic quantity is obtained -
the specific heatc. It is defined as the heat capacity per unit mass
c=C/m=C/K; = Ep/Ks=SP(A)=f, orC/c = m= SP(A). By employ-
ing these gquantities, the space-time of heat is expressed as follows:

Q=CAT=mAT=E=E,f (75)

This equation is equivalent to Boltzmann’s law and is another applica-
tion of UE. The historical unit of heat energy is tlaorie. It is arbitrar-

ily defined as the amount of heat needed to raise the temperature of one
gram of water one Celsius degree. This definition demonstrates the va-
lidity of the basic statements of our axiomatics. We can voluntarily se-
lect the energy of a real syst€p+ CAT = E, f and assign it the number

L1 by defining its timeAT = f = SP(A)= 1 as the certain event cuit:

Q = C =E, =1calorie. The term ,lcalorie’ is a synonym for the en-



108 3 Thermodynamics

ergy of an arbitrarily chosen thermal system that is regarded as a con-
stant action potential. It can be substituted by any other action potential
by employing a conversion factor, for instance, by the Sl vtk =

=1 calorie/4.184 or Jjoule/1 calorie = Ep ;o dEaca = SP(A)= 1/4.184.

The measurement of energy in terms of the Sl unjpyle” is an intui-

tive perception of the fact that space-time is inhomogeneous. When we
say that the energy of each particular systermigyles’, we in fact

mean that its energy is equivalent to its titre f, asE, = joule = 1.

This is simple mathematics applied to the physical wirld.

According to thermodynamics, thermal energy is transferred from one
place to another by three processamduction, convection,andra-
diation. The first two terms describe the particular energy exchange be-
tween systems of matter; the third one describes the vertical energy ex-
change between matter and photon space-time. Radiation is assessed by
two distinct laws -Stefan-Boltzmann lawand Wien'’s displacement
law (3.5). Conduction and convection are imprecise descriptive terms of
anthropocentric origin. While conduction is reserved for heat transfer
within a body without visible mass transport, convection circumscribes
heat transfer by direct mass transport. The discrimination between the
two terms is arbitrary and highly subjective. In fact, both terms are syno-
nyms for the horizontal energy exchange between systems of matter.

Conduction and convection are described by a number of quantities
that are similar to those of electromagnetism. The rate of change in
temperature along the distance of an object is calletkthperature
gradient AT/Ax = f /[1d-spacé This quantity is of the same character
as density (47) or pressure (68). It is a quotient of the two constituents
of the thermal system, space and time (PCA). The quotient of thermal
energy (heathQ and conventional timAt is calledthermal current
| = AQ/At . This quantity is the product of a vicious circle that is typi-
cal for all physical definitions. Its definition is: ,MQ is the amount of
thermal energy conducted through the section (of an object) in some
time At, the rate of conduction of thermal enefg/At is called the
thermal gradient |. Experimentally, it is found that the thermal cur-
rent is proportional to the temperature gradient and tortbes-sec-
tional area A.“*%:

19The same method is applied to obtain different units of money and to establish
the exchange rate of national currencies.
11 PA Tipler, p. 525.



3.4 Heat and the first law of thermodynamics 109

AQ AT
| =—==kA— =SP(A)2d —spacef = E
A = KA =SP(A2d - spacdf =E, (76)

The hidden method of this circular definition is geometry. It involves the
classical paradigm of considering space-time statically as structural com-
plexity E = Kg = SP(A)[2d-spac¢ when f = SP(A)= 1, which is then
described as a cross-sectional ,area in motion“. What one measures in
reality is, however, not the thermal eneffy, but its rate of conduction
through the cross-sectigh of the conducting material in the tinds:

| = A/At = SP(A)[d-spacé f, where SP(A) stands fdy.

The definition of thermal current is identical to the definitioelef-
tric current I, as the name and symbol suggests. Like the thermal energy
AQ, electric charge is also expressed as @earea= K, = SP(A)[2-
spacé (see 4.2). Therefore, it is no coincidence that physicists have re-
sorted to the same symbol for thermal energy and char@g. -The
same holds true for tlieermal resistanceR = Ax/kA, which is equiva-
lent to theelectric resistanceR.

The first law of thermodynamics is a statement of the conservation of
energy. Its principal flaw is to project this property of the primary term to
its U-subset ,heat” or ,thermal energy”. The whole is defined through
the part. This creates a paradox with respect to the second law. The first
law says: , The net heat added to a system equals the change in the inter-
nal energy of the system plus the work done by the systeAs ‘already
pointed out, by ,internal energy” one means the average kinetic energy
of the mol-levelAU = K, (73a). The work is expressed by the law of
Gay-Lussac (70):

Q=AU +W=K,, +dW= 3/2nRT+ PdV=E, f 77)

Depending on the geometric method of measurement, one acquires dif-
ferent values for the numerical quotient of Boltzmann’s law for the inter-
nal energy of gasebl{= 5/2nRT) and solids{y = 3nRT). The first result

is obtained from the so-calleshuipartition theorem of gases, while

the second result is known Bsilong-Petit law. According to the latter

law, themolar heat capacityC,,, = Mc of most metals is approximately

C =3R=24.2J/mo!x K. We shall use this result to prove that the ther-

12 PA Tipler, p. 537.
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modynamic level is an open level that participates in an incessant energy
exchange with the levels of particles. In this way we shall confirm the
new interpretation of the kinetic theory of gases (3.3).

Thermodynamics gives no explanation as to why the internal energy
of material systems should be set equivalent to the kinetic energy of the
thermodynamic level, which is just one of the infinite levels of matter,
while at the same time the much greater energy of the levels of particles
is completely neglected. This flaw stems from the deterministic approach
in physics. However, as all levels of space-time are U-subsets, the
thermodynamic level contains the underlying levels of the particles as an
element. The reason is that this level exchanges energy with the particle
levels and its space-time can change relatively from one object to an-
other. Depending on the amount of energy exchanged, the overall effect
that can be observed is eitlegpansionor contraction of space as asses-
sed by the change of volume in thermal systems. These changes in space
are assessed by the temperature, which is a particular quantity of time for
this level. Expansion and contraction are thus macroscopic events, which
are measured in thermodynamics, and can be transformed into work by
heat-engines

Thermal expansion or contraction of material systems always invol-
ves the vertical energy exchange with the photon leget,is a U-subset
of space-time. We have postulated that energy exchange is vertical and
horizontal at once. Therefore, there is no difference between the trans-
port of heat and the propagation of gravitation - both levels of space-time
are involved in the vertical energy exchange between matter and photon
space-time and obey the Law. Space-time is a unity.

This will be proven for metals. According to Dulong-Petit law, the
molar heat capacity C,, of most metals is almost constant at high
temperatures:

C,, = 3R = 3k,N, = Mc (78)

We shall now prove that thepecific heatc = C/m = f of each metal

is a function of the energy exchange between the particle levels and
the photon level. For this purpose, we depart from equation (46b),
which is an application of UE for the mol-level and substitute
Avogadro’s number with the following formula as obtained from (78):
Na = Mc/3ky,:
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Mc
M = mp( npr fc,pr +n, fC,n + nenye )i (79)

This equation considers all elementary particles in the atom, such as
electrons, protons, and neutrongjives the number of particles in the
atom. We can eliminate the molar m&dssnd solve the equation for

the specific heat

3 E rm

T my(n, f +l;bf nf.) £ o= =SP(A)=Ky, (79a)
p\ "'pr 'c,pr n'c,n e'c.e A, particles

Equation (79a) is the Law as an RT applied to the vertical energy ex-

change between the microscopic thermodynamic level witmthecu-

lar action potential Ex yermo= (3)k, @and the kinetic energy &, and

the levels of the particles with theggregated action potential

En particles™ MpNparticle f.= my, f = K, f = SP(A)[A-spacé f. The outstand-

ing result of this new application of the Law is that the specific heat of

each material system is a function of the mass (energy relationship) of

the basic photom,. This proves that the magnitude of the thermal ener-

gy depends on the vertical energy exchange between matter and photons

(see Stankov’s law in 3.7).

3.5 LAWS OF RADIATION (ND)

Heat is transferred by conduction, convection, and radiation. The first
two processes describe the horizontal exchange of heat between material
systems, whileadiation is a synonym for the vertical energy exchange
between matter and photon level. Thermodynamics has elaborated two
distinct laws of radiation Stefan-Boltzmann lawandWien'’s displa-
cement law.We shall show that these laws are equivalent derivations
within mathematical formalism and are thus concrete applications of the
Law. We begin witlStefan-Boltzmann law It says that the rate at which

an object radiates thermal energy is proportional to the area of the object
and to the fourth power of its absolute temperature:

P=e0AT*=E (80),
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whereP is thepower of radiation, A is area.e is emissivity of the
object, andv is a universal constant, call8tefan’s constant Stefan-
Boltzmann law is a solution of UE for the quantity power (14). The
emissivityeis a numerical relationship that varies from 0 te3SP(A).

This law is often presented as an input-output Rw:ecA(T 4 - Ty,
whereT, is the temperature of the surroundings. This expression ac-
knowledges the fact that radiation is a vertical energy exchange be-
tween matter and photon level that occurs in both directions. It also
gives rise to the idea of adeal blackbody that absorbs all the ra-
diation incident upon it. The theoretical emissivity of this closed sys-
tem of abstraction should les= 1, which is an iteration of the certain
event. An ideal blackbody is an intuitive perception of the closed char-
acter of space-time that is projected onto a material system (U-subset).
According to PCA, the idea of a blackbody is a prerequisite for the
definition of the laws of radiation, which are particular applications of
UE for the vertical energy exchange between matter and photon space-
time.

Stefan-Boltzmann law illustrates the degree of mathematical free-
dom that allows us to express the Law by different formulae. This law
of radiation is of the same origin Beltzmann's law of kinetic energy -
for each system of radiation with a constant space-time, that is,
egA = cons, the energy of radiation depends only on the temperature
P = T4 The same holds in Boltzmann’s l&y, = T. The fourth power
of Tis without relevance - according to the new axiomatics, space-time
or its constituents can be expreseatimensionally or at the-power
without affecting the validity of the primary axiom (PLE). We shall
confirm this axiomatic conclusion by explaining the ontology of Stefan-
Boltzmann law from our mathematical consciousness. This law asses-
ses the power of the emitted photons. In this case, ,power" is an ab-
stract meta-level of the photon eneEgywhich is expressed as a func-
tion of timef =1/: P = E, f. For didactic purposes, we shall present the
different time quantities nominalistically withalthough they may have
a different magnitude. The actual energy of photons is given by Planck’s
equationE, = hf. We write for their poweP = hf 2, The basic photon
can be expressed as followis: m,c? = mA, % 2 = SP(A)[2d-spacéf 2.

When we set the basic photon from the above formula in Stefan-Boltz-
mann law, we obtain the exact dimensionality of the parameters used
in this law:
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P = e0AT 4= mA,% 4 = SP(A)[2d-spacdf * = K, f 4,
whereT =f (80a)

From this equation, one can easily obtain the dimensionality of the three
parameters of Stefan-Boltzmann law SP(A),0 = SP(A) andA = [2d-
spacg. The termKg = ecA = SP(A)[A-spacég gives the constant space-
time of the system of radiation as an area. These quantities belong to the
emitting system of matter, but they can also be derived from the struc-
tural complexity of the basic photdf, = mp)\A2 when UE is applied.
We leave this exercise to the reader.

We obtain the same result when we depart fiman’s displace-
ment law. This law determines th@avelengthof the emitted photons
at which the maximum power is observed:

A

m

ax=$,henceB = A et =[1d —spacéf =

=[1d - space-tim¢| = v (81)

We gather from equation (81) thatien’s constant of proportionality

B is one-dimensional space-time of matter, that is, velocity. At present,
this law is very poorly understood. Especially the importance of the con-
stantB has been overlooked. We shall correct this mistake. When we set
Amax = B/T from Wien’s displacement law in the formula of the speed of
light c = Af, and present it as an RT, we can show Bhiata velocity:

c

f _ [1d - space- time] _ [1d B space}: A

B
T f (81a)

The constant B is one-dimensional space-time ohavel material

level of thermodynamics that has evaded the attention of physicists.
As a U-subset of matter, this level contains the thermodynamic, kinetic
level of the molecules as an element. This level determines the space-
time of the emitted photons, that is, their wavelength (space) and fre-
guency (time) with respect to temperature, which is a quantity of mate-
rial time. When we solve equation (81a) for the frequency of the emit-



114 3 Thermodynamics

ted photons at which the maximum power is observed, we obtain a
new constantof fundamental importance in cosmology:

foax= (€/B)T = Kegrl = SP(A)T = 1.0345x 10 x T (82)
The new constant of proportionalifyg = c/B is an absolute constant,
as bothc andB are one-dimensional space-time (velocities). We call it
the constant of cosmic background radiation, CBRand use the sym-
bol Kegr. Although we calKgg a constant of the cosmic background
radiation, it holds in any kind of radiation. We have chosen this parti-
cular name becaus€-gg helps us to refute the ,big bang” hypothesis
and the standard model of cosmology postulating the expansion of the
universe (see section 7.). Based on this constant, we can interpret Stefan-
Boltzmann law in terms of knowledge. When we solve equation (82) for
the temperaturd = f,,/Kcgg @and substitute this quantity in Stefan-
Boltzmann law, we obtain the power of the emitted photons as a function
of their frequency:

eoA
P= a ffma (83)
CBR

This is already known from Planck’s equatier hf. From the two laws

of radiation, the novebtankov’s lawof photon thermodynamics is de-
rived in 3.7. As with all previous laws, it is an application of the Law. We
shall use this law to refute the wrong idea of ,growing entropy“, as pos-
tulated in the second law of thermodynamics.

3.6 ENTROPY AND THE SECOND LAW OF
THERMODYNAMICS (ND)

Thesecond law of thermodynamicsalso called thelaw of entropy”, is

a consequence of the first law - or more accurately, it is a consequence of
the flaws committed by the formulation of the first law. The definition of
conservation of energy departs from heat and involves the anthropocentric
term ,work" (77). This highly subjective definition of the first law has
inevitably produced a collection of ideas that have obscured thermody-
namics. The anthropocentric idea of “work" is intrinsically linked to the
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notion of the availability of energy”, which is basic to the second law:

“...The first law does not tell the whole story. Energy is always
conserved, but some forms of energy are more useful than others.
The possibility or impossibility of putting energy to use is the sub-
ject of the second law of thermodynamié3.*

This quotation should be sufficient to reject the second law and discredit
physics as an objective science that is independent of human prejudices,
as physicists would like to see it. The idea of the ,usefulness” of energy
may play a role in production (as mechanical work), but never in theo-
retical science. The human experience is that it is easy to convert me-
chanical work or the internal energy of a systéy)(completely into

heat with no other changes, but it is impossible to remove heat or inter-
nal energy from a system and convert it completely into mechanical work
with no other changes. The reason for this is that energy exchange at the
thermodynamic level is open and involves all levels of space-time. In the
first place, it is a vertical energy exchange between matter and photon
level as demonstrated by the two laws of radiation. Only when this pro-
cess is regarded unilaterally from the point of view of matter does it give
the impression of being ,irreversible”. This is the subjective view of
conventional thermodynamics:

sThere is thus a lack of symmetry in the roles played by heat and

work that is not evident from the first law. This lack of symmetry

is related to the fact that some processes are irreversible... This
experimental fact is one statement of the second law of thermody-
namics.%4

Motion with kinetic friction is an example of this irreversibility of heat
exchange. If there were no friction, we might be able to develop a per-
petuum mobilefspace-time). The story is old and, as with most familiar
issues, it has been profoundly misapprehended. The preoccupation of
physics with heat has one simple reason: most of the power engines used
at present are heat engines based omrdhg&bustion of gas, coal, and

fuel, that is, the bulk of the energy that is available to us today is ob-

13 PA Tipler, p. 563.
14 PA Tipler, p. 563.
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tained from the burning of organic matter, which is a produphofo-
synthesis Both terms, combustion and photosynthesis, describe the en-
ergy exchange between matter and photon level that takes plaath in
directions. Photon energy is the primary source of building organic mat-
ter, such as plants. Thus, photosynthesis stands for the energy conver-
sion from photon space-time to organic space-time. Plants are the origin
of gas, coal, and fuel. In particular, they have enriched the atmosphere
with oxygen through photosynthesis and have thus created favourable
conditions for the development of animals and human beings with con-
sciousness, but also for the combustion of organic fuels by man.

When thermal energy is used by humans, most of the hediated
as photons (Stefan-Boltzmann law, Wien’s displacement law), and only
a small portion of it is transformed into work. The portion of thermal
energy that is converted into photon energy is definéasag/ork W,
Exactly this irreversibility of available energy from the human point of
view is the topic of the second law. It begins with the elucidation of the
efficiency of thermal energy with respect to work:

D:ﬂ:M:@:M:SP(A)

Qh Qh Qh Eavailable (84) ,

where @ is called theheat reservoir. Theefficiency O is a coefficient

of the horizontal heat exchange between the systems of matter. As space-
time exchange always involves a horizontal and a vertical exchange, this
coefficient is, in fact, a function of the energy exchange between matter
and photon space-time. As we are still not in a position to use the energy
of photon space-time for mechanical work in heat engthegortion of
thermal energy that is transferred from matter to photon level by radia-
tion is virtually lost for practical purposes. If we assume that there is no
vertical energy exchange between matter and photon space-time by ra-
diation, we get for the efficiency = 1 (closed system). This is, how-
ever, impossible. This experimental result is known akéhégn-Planck

or heat engine statement of the second law of thermodynamicH is
impossible for a heat engine working in a cycle to produce no other ef-
fect than that of extracting heat from a reservoir and performing an equiva-
lent amount of work

15 PA Tipler, p. 567.
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There are many variations of this statement that obscure thermodynamics.
A very popular definition is thergfrigerator” statement of the second
law of thermodynamics: ,It is impossible for a refrigerator working in a
cycle to produce no other effect than the transfer of heat from a cold to a
hot object.%® The reader may figure out how many statements of the
second law are possible when one considers all the different heat engines
which we use in daily life. This example underlines our initial conclusion
that the second law of entropy is@bjectiveinterpretation of the first
law of the conservation of energy with respect to work.
The logical consequence of this subjective view in thermodynamics
is the formulation of th€arnot theorem: ,,no engine working between
two given heat reservoirs can be more efficient thevarsibleengine
working between those reservoifd.From the Carnot theorem, tGar-
not enginehas been developed - unfortunately, not in the real world, but
in the imagination of physicist$he concept of the Carnot engine is an-
other version of a closed system as an intuitive notion of the closed charac-
ter of space-time. The primary axiom is vested in all physical concepts.
While the ideal Carnot engine is not in a position to produce energy,
it has generated a collection of concepts of an abstract mathematical
character. In the Carnot engine, one distinguishes betwesothar-
mal processT =f = cons), which leads to expansion or compression of
the space-time of material systems when presiaeeases or increases,
and anadiabatic process P [ E = cons), which also causes an expan-
sion or compression when the temperature changes. The isothermal and
adiabatic expansion or compression are ideal states of the thermal sys-
tem that intuitively reflect the reciprocity of space and time, respectively,
of space and energy for the level of matter. These states are introduced
for didactic purposes and have the same explanatory function as the ki-
netic and potential energy in classical mechanics. They allow an assess-
ment of space-time in a dualistic, that is, dynamic and static way. In
reality, energy exchange is an interrelated motion - any thermal energy
exchange leads to simultaneous changes in both temperature (time) and
pressure (energy), and subsequently in space (volume). Space-time is the
only real thing, while all quantities are abstract U-subsets of the primary
term. For this reason we can only consider these quantities as abstract
entities in the mind and modulate them for didactic purposes (degree of

16 PA Tipler, p. 568.
17 PA Tipler, p. 569.
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mathematical freedom). This is the actual meaning of the Carnot theo-
rem, of which the Carnot engine is a virtual realisation.

The Carnot engine is used to determine the optimal efficiency of a
heat engine with respect to work. In this calculation, the energy exchanged
with the photon level is totally neglected - it is regarded as ,irreversible*
and ,completely lost“. When the actual efficiency of an existing heat
engine is compared to the theoretical efficiency of the ideal Carnot en-
gine, the relative efficiency of the heat engine is determined. This is
called thesecond law of efficiencyg, = 0/ = SP(A).

Thelaw of entropy (second law of thermodynamics) is the genera-
lized form of this human experience with respect to heat: ,All irrever-
sible processes have one thing in common - the system plus its surroun-
dings moves towards lass orderedstate.® The immediate question
that this statement should evoke is: ,What is the meaning of the term
Lsurroundings"? The answer of thermodynamics to this question is tur-
ned upside down: ,By ,universe”, we mean the system plus its sur-
roundings.®® When we translate this statement into logical terms:

systemt surroundings= universe= thermal energy+ energy=
= space-time= mathematical symbols

we obtain the primary axiom of our axiomatics according to PLE. Unfor-
tunately, thermodynamics has failed to define the primary term. This
omission has given rise to the second law. It is said to be a law of entropy.
But what is entropy? We read in the literature that ,there is a thermody-
namic function, calledntropy S, that is a measure of the ,disorder” of a
system.?0 Evidently, entropy is a synonym for disorder. ,But what is
disorder?”, should be our next question. Here we read:

“Like the pressurd®, volumeV, temperaturd, and thermal energy,
entropy is a function of the state of a system. As with internal energy, it
is thechangein entropy that is important. The change in entri&fpf a
system when it goes from one state to another is defined as

18 PA Tipler, p. 577.
1 PA Tipler, p. 579.
20 PA Tipler, p. 577.
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AS = Id$rev =SP(A)2d - spacdf =E, (85),

wheredQ,, (dQ,, = E = SP(A)[X-spac¢ = K, whenf =1; see
thermic current (76)) is the heat that must be added to the system
in a reversible process to bring it from its initial state to its final
state.?!

From this definition, it is cogent that the novel term ,entropy” departs
from ,disorder” and ends up with the primary term: entropy is defined as
the ,change in energy" per time with respect to the U-subset ,heat"
dQ., = AST=E, f = E. The universal event of energy exchange is the
action potential. Thus:

The,change in entropy” is anaction potential of thether-
modynamic level AS= E,.

This is an axiomatic conclusion from the above definition that will be
substantiated by the various mathematical expressions of the law of en-
tropy. All of them depart from the first law of thermodynamics as pre-
sented in equation (77) and are thus mathematical iterations of the Law.
We shall skip their method of derivation, which is mathematics (geom-
etry, algebra, and theory of probabilities), and shall only write the final
results:

AS=CpIn-_II-_2(1)=nRIn\\§2(2)=nNAkanSP(A) (86)

1 1

Equation (86) is Boltzmann’s law for the mol-level (73a). It is obtained
by setting the entropy equivalent to the change of heat in equation (85):
if T=f=cons.=1 (isotherm= certain event), theAS = dQ,, = K. We
conclude again:

Theentropy is a quantity that assesses energy exchange at
the thermodynamic level

2L PA Tipler, p. 577.
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Equation (86) also confirms that the temperaliy&, =V, /V, is a re-
lationship of [23l-spacé& when T, =1 = certaineventor 1unit, then
T, = dV, (thermometer). Equation (1) in (86) is obtained for adiabatic
conditions within mathematic€;;is the heat capacity whéh= E = cons.
Equation (2) is obtained for an isothermal procé&ss T =f =cons).
Both states are abstractions - they illustrate that we can only measure
time (T) and space\) in a separate way. However, space-time is a unity.
As we see, the mathematical presentations of the second law of entro-
py are adequate applications of Uthey are iterations of Boltzmann’s
law and the first law of thermodynamics within mathematical formal-
ism. They depart from the assumption Qas reversibleQ,.,. In fact, it
is not. This has triggered a collection of non-mathematical interpretations
of the second law that have led to a fundamental paradox in thermodyna-
mics. We call it the gntinomy“ between the first and second law of
thermodynamics. All paradoxes and antinomies in physics and science
are introduced by inconsistent and illogical interpretations of correct math-
ematical results in non-mathematical terms. This systemic failure of sci-
ence could be eliminated for the first time by the discovery of the Uni-
versal Law and the development of the new axiomatics of science based
on a single term. In order to underline this critical analysis, we shall
present some typical interpretations of the second law that ,ghostbuster”
in the literature and embody the antinomy of the first and second law of
thermodynamics:

.IN a reversible process, the entropy change of the universe is
zero AS=0). By ,universe” we mean the system plus its sur-
roundings (see above}?

Jnanirreversible process, the entropy of the univensereases

For any process, the entropy of the universe never decreases. In an
irreversible process, energy equal to the entropy change of the
universe times the temperature of the coldest available reservoir
becomes unavailable for doing wotk,o = AST= K, (85)"?,

We summarize the two major statements of thermodynamics that lead to
a logical antinomy:

2 PA Tipler, p. 579.
Z PA Tipler, p. 579-580.
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1.S=E =cons,

orAS=AE =0. This is the first law of conservation
of energy as iterated by the second
law forreversible processes.

2.AS=AE=>1,

or S= E grows. This is the the second law of entropy
for irreversible processes. It is equi-
valent to the idea of an expanding
universe.

From this presentation, it is cogent that the antinomy between the first
and the second law stems from the inability of physics to define the pri-
mary term, although the definition of ,world entropy” is a hidden de-
finition of space-time. None of the non-mathematical definitions of ther-
modynamics can explain entropy without introducing the primary term,
for instance, as ,surroundings” or ,universe“. This antinomy is elimi-
nated by the primary axiom of the new axiomatics: universeergy=

= space-time= constant. The constancy of space-time is manifested by
the parts, such as heat. The quantity ,entropy” is defined within mathe-
matics as the action potential of the thermodynamic level that should be
constant - hence its equivalence to Boltzmann’'s conkgaithis fact
becomes evident when we look at ghrebabilistic presentation of en-
tropy, which departs from Boltzmann’s law ((8%)(86)):

AS=RINJn p=kln p=k3T2=kSP(A)=E,f  (87),

wherep = SP(A). This is the microscopic expression of Boltzmann’s law.
When we set SP(A3 In p =1, we obtain for the entropy:

AS= kb = EA(micro) (873-)

Entropy is themolecular action potentialof thethermo-
dynamic level as defined by the theory of probabilities
(method of definition= method of measurement).

This insight effects another great simplification in our outlook of nature.
It can be illustrated by means of the not-so-fanbind law of thermo-
dynamics, known asNernst’s theorem of heat We shall use Planck’s



122 3 Thermodynamics

interpretation of this law. It says: “at the absolute zero point (kelvin), the
entropy of completely ordered crystals is zero. If the entropy of any ele-
ment is set zero at this state, then the entropy of any compound of ele-
ments will have a positive entropy.” Recall that the absolute zero point
of the Kelvin scale is obtained when the straight line in the plot of pres-
sure versus temperature is extrapolated to zero pressure. Therefore, the
method of definition of the absolute zero point is mathematics. The extra-
polation to zero pressure departs from the notion of homogeneous space-
time, by attributing the number ,0“ to a hypothetical state of matter that
can never be obtained in reality. The idea of homogeneous space-time is
thus the ontological background of zero.

The key message of the third law is that we can arbitrarily ascribe the
number ,zero" to any of the quantities of the thermodynamic level, for
instance tal = 0 andP = 0. This would mean that we practically elimi-
nate the space-time of the thermodynamic IBweK,, = 0. At this ideal
zero-state of the thermodynamic level there should be no thermal energy
exchange with the photon level:Kf,, = 0, thenk, = AS = entropy= 0.

Only under this abstract condition do we have a reversible thermody-
namic process. However, this process has nothing to do with real space-
time - it is a product of the degree of freedom of our mathematical con-
sciousness. For this reason, the third law acknowledges willy-nilly that
any real material system will have a thermodynamic level with an action
potential (entropy) that is greater than zero. This artefact born in the
realm of mathematics is defined in thermodynamicsgaswing en-
tropy“: AS= k0.

The notion of ,growing entropy” is ane-sided definition of the
probability set: it simply implies that all real events, being action
potentials, have the theoretical probability that they will occur at some
time - therefore, their time or space is always greater than zero. As soon
as the event has occurred, we can compare it with itself and obtain the
certain event SP(A¥ 1. When we apply this procedure to the primary
term, we can writeentropy= space-time= 1 = constant{PLE). Therein
lies the entire humbug of ,growing entropy” - it is not a real physical
phenomenon, but a symptom of the mental state of the physicist's mind
at the end of the Second Millennium.
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3.7 STANKOV'S LAW OF PHOTON
THERMODYNAMICS (ND)

The entropyASis a synonym for the action potential of the microsco-
pic thermodynamic levelS = k,, while AS = Nk;, is the action poten-

tial of the macroscopic level, wheM= nN,. The definition of this
guantity is also the method of its measurement. The change of entropy
is measured by the macroscopic change in the kinetic (internal) energy
of the objectK,,;

AT 3

3
AK_ =—Nk — =—ASf f, = AS
av T, ko dt 2 tr t )

whenf = 3/2f, f, = SP(A)= 1 (88),

whereAT = f; and At = 1/f;. Equation (88) summarizes the physical
experience that when there is a temperature diffeishes the level

of matter, we always observe a heat exchange, called thermal current
AQ/At = AK, /At = | (76), which flows from the higher temperature to
the lower temperature during the peritdThe heat exchange is com-
pleted when the difference of the temperature is equalzedT,,, —

Tmean The timeT of the thermodynamic level tends towards a mean
constant valud .o, = finerme = CONS, because the space-time of this
level is constant. When we observe this energy exchange only at the
material level, we never come across a process where there is an en-
ergy exchange from a lower temperature to a higher temperature. This
experience has led to the wrong idea of growing entropy in the uni-
verse. The origin of most wrong ideas in physics and in science lies in
the human propensity to depart from a local experience and then gen-
eralize it. Whenever the epistemological arrow points from one part to
other larger parts of the whole, the human mind is prone to arrive at
wrong conclusions (vicious circle). Only when one departs from the
whole is it possible to comprehend the parts, which contain the whole
as an element. This is the basic principle of the new axiomatics.

The reduction of the temperature difference at the material level,
which is conventionally interpreted as an increase of entropy, is, in
fact, associated with aguivalent reciprocal increase of the tempe-
rature difference at the photon level As this level has not been an
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object of study in thermodynamics - it is considered a vacuum -, this
aspect has been overlooked. The reciprocal behaviour of the tempe-
rature (time) at the material and photon levels is a consequence of the
reciprocity of space and time. Entropy is a synonym of the action po-
tential of the thermodynamic levaAE = AK,, = Ep hermo(88). Accor-

ding to CAP, this action potential is completely transformed into the
action potential of the photon level during the vertical energy exchange
between these two leVet i,erm¢= Ea photon 1h€ tWo action potentials
behave reciprocally: whe#, y,.mgdisappears, as itis measured¥dy

at the level of matter, an equivald) ,niS Simultaneously created

at the photon level with the tinZel. Within mathematics, we have the
degree of freedom to describe each action potentiallaR@and vice
versaE, = LRC= AT =f, that is, wheL RGy,emo matter= AT =f - O,
thenLRGyermo photor= AT = f - max or:

I-Rcthermo, matter— I-Rcthermo, photon (89)’
respectively,

‘ LRCthermqmatter

=1=congant
89a
‘ LRCIhermq photon ( )

The above equations express the reciprocal behaviour &RGsof
contiguous levels. Both equations are equivalent mathematical presen-
tations of the constant character of space-time (primary axiom) and the
reciprocity of space and time. In (89) this leads to the introduction of the
continuum of negative numbers as a mirror image of the continuum of
real positive numbers. In (89a) we apply PCA to build a ratio of the parts
(thermodynamic and matter level). According to AR, we can consider
the thermodynamic level of the universe (space-tigg),,,as a prod-

uct of two entities, matter and photon space-time, that interact:

Ethermo: Ethermo,matter>< Ethermo,photonz 1’

or Ethermo,matter: l/Ethermo,photon (89b)

This is a third equivalent presentation of thermodynamic space-time
within mathematics. The three equations, (89), (89a) and (89b), de-
monstrate the intrinsic propensity of mathematics to express the pri-
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mary term in different ways. Space-time is the origin of all mathema-
tical operations.

This theoretical elaboration holds in any subset of space-time. It will
be supported by the derivation of a novel application of the Law for the
thermodynamic photon level For this purpose we take Planck’s equa-
tion of photon energ¥, = hf, which is an application of UE for this
level, and solve it for the frequency of the maximal radiation as assessed
by Wien's displacement lay,,, = C/A .= (¢/B)T = Kggrl (82). This
law of radiation describes the vertical energy exchange between matter
and photon space-time (see 3.5):

Ey = N fax = N0Apay = N(E/B)T = hKegr T = Ex f (90)

Equation (90) expresses photon energy as a function of temperature. It is
an application of UE for théhermodynamic level of photon space-
time. The action potential of this IeV€)} y,erme= hKcgris anew natu-

ral constant because it is a product of two other constants. We call it
Stankov’s constantk:

ks = h(c/B) = hKcgr = 6.85x 10723 (91)

When this constant is given in the Sl system, it has the unit§][JiK
reality, it is a numerical relationship. We can now describe the energy
of the thermodynamic level of photon space-time with the universal
equation:

Ep,thermO: ksT = EA f (92)
This is calledStankov’s law of photon thermodynamicslt says:
When a thermal differenc&T is abolished at the material
level during a period dft, and no work is done, the change
of the kinetic (internal) energy at the level of matter (88) is
equivalent to the change at the thermodynamic level of pho-

ton space-time (axiom of CAP):

AKav = AEp, thermo™ ksAT/At = ksz ft = ksf (923-)



126 3 Thermodynamics

In terms of knowledge, we can explain this vertical energy exchange as
follows. WhenT is maximal at the level of matter, photons with a maxi-
mal energy are emittds), .., = fr;ax= Tmax(90). When the maximal tem-
perature reaches the temperature of equivalépgg, the energy of the
emitted photons becomes mining] i, = fryin = Tnean The maximal

and minimal energy of the emitted photons builetaargy gradientat

the photon levebE, = LRG, = AT, during the period oft. This en-

ergy gradient can be regarded as a distinct system of photon space-time
with the timef = 1/At. It belongs to a new level of space-time, called the
»thermodynamic level of photon space-tine It goes without saying

that this level is closely linked to the thermodynamic level of matter. In
this way infinite levels of space-time can be defined. It is extremely im-
portant to keep in mind that such levels are U-subsets that contain them-
selves as an element and therefore can only be separated in the mind.
This aspect of the primary term presents the greatest cognitive difficulties
to the conventionally educated physicist.

The derivation of Stankov’s law eliminates the fundamental paradox
of science as embodied in Boltzmann’s notion of growing entropy in
inorganic matter (second law) versus the evolution of organic matter, as
first put forward by Darwin, which is also viewed as a product of grow-
ing “negentropy* (Schrodinget®).

2n his book ,What is life?".
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4. ELECTRICITY, MAGNETISM,
AND ELECTROMAGNETISM

41 ETYMOLOGY OF CONCEPTS

The etymology of the concep#dectricity, magnetism, and electro-
magnetismreveals that physics has developed an intuitively correct per-
ception of space-time as an entity consisting of open U-subsets that can
only be discriminated in the mind. All physical phenomena caused by
the ,motion of charges" are subsumed under the term ,electricity”. We
shall prove thathargeis a synonym for structural complexity (4.2).
This quantity is assessedasaby the conventional geometric method
of definition and measurement of physical quantit@@s:K, = SP(A)[-
spacg = area.The paradigmK,in motion* is thus not only basic to most
conventional laws (1.6), it also determines the etymology of ,electricity”.

In this context, the electric level is regarded asatigregated subset
of matter that includes the microscopic levels of particles (e.g. electrons,
neutrons, protons, quarks, etc.) and the macroscopic levels of matter (e.g.
electric motors and devices). It is a well known fact that all particles
have a charge. We shall show that the basic photon also has a charge, that
is, space. The voluntary decision to select the charge (area) of the elec-
tron as thdundamental unit of chargeeis a pure convention of phys-
ics. This unit can be substituted by any other unit of area, engtér
The charge (area) of all other levels and systems of electricity are con-
ventionally expressed as the produat bf applying UE to this quantity
(principle of similarity): Q = ef, wheref = the continuum of integers
This preference for the integers over the other numbers of the continuum
goes back tMillikan’s oil-drop experimentwith which the area of the
electron was first measuréd

% A detailed description of this experiment is given, for instance, in M. Carplus
& R.N. Porter, Atom and molecules, W.A. Benjamin, 1970, p.14-17. The method
of measurement of electric charge in this experiment is geometry, so that the
definition ofeis K, = area
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The experience with electromagnetic forces has confirmed that, like gravi-
tational forces, they interaat a distance The assessment of such inter-
actions must inevitably consider the vertical energy exchange between
matter and photon space-time. Just as Newton’s law of gravity appears to
be a hidden definition of the vertical energy exchange between the gravita-
tional level of matter and the photon level (1.7), so do Coulomb’s law
and all other derivations of the Law at the electric level: they introduce
the space-time of the photon level as a reference system, with which the
electric interactions between the material systems of the electric level
are compared according to PCA. This will become evident when we dis-
cuss the background of the two basic constants of electricity, the permea-
bility and permettivity of free space (4.3).

While the static view of electricity prevailed at the beginning of this
discipline - hence the ternelectrostatics” - this view has become more
and more dynamic in the second half of the nineteenth century, and has
led to the development aflectrodynamics Finally, the concept of
electromagnetismhas been introduced in physics. This etymological
fact embodies the insight that space-time is an entity of open U-subsets.
The static view of physics has produced two distinct laws of electricity,
Coulomb’s law of static chargesandGauss’s lawof theelectric flux.

Both are based on the concepetdctric fields, just as Newton’s law of
gravity is based on the idea of gravitational fields. ,Field” is a circum-
locution of photon space-time when this level is epistemologically re-
garded as vacuum. This quantity is a consequence of the idea of void
space.

The concept of the field as an ,action at a distance” is a systemic
flaw. This static view allows the abstract definition of thagnetic
field as an entity which is distinct from the electric field. The magnetic
field is basic to the definition of several laws of magnetism, such as
Biot-Savart law, Ampére’s law, andGauss’s law of magnetismrThe
impossibility of discriminating between the two phenomena, electrici-
ty and magnetism, first becomes eviderfamaday’s law, which de-
parts from the magnetic field and ends up with the electric fatiké’s
integral theorem of Ampére’s law). These laws are mathematical it-
erations of the Law. They document the gradual evolution of the physi-
cal outlook from the static towards a more dynamic point of view, as
finally expressed by Maxwell. His achievement was the integration of
all partial laws of electricity and magnetism into his farmfous equa-
tions of electromagnetisnmby introducing the concept of thispla-
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cement current We shall show that this quantity is a synonym for the
universal action potential of electromagnetismMaxwell’s partial
unification of physics in the field of electromagnetism can be regarded
as the main precursor of our universal axiomatics of physics and ma-
thematics based on a single term. For this reason, we often speak of
Maxwell’'s electromagnetism,just as we speak dfiewtonian me-
chanics

Before we proceed with our discussion of electromagnetism, we
should stress a simple fact: all the energy interactions which we en-
counter in daily life are of gravitational and electromagnetic origin.
Especially the electromagnetic interactions are responsible for the shape
and forms of material objects, beginning with the shape of mountains
that will be normally flattened by gravitation and ending up with the
crystal structure of substances. Nuclear and weak forces as defined in
the standard model are of purely theoretical character - they are ab-
stract U-subsets of space-time.

42 BASIC QUANTITIES AND UNITS OF
ELECTRICITY (ND)

The units of the Sl system can be reduceskten (actually six) funda-
mental units and their corresponding quantities (dimensions). We have
proved that space-time has otlyo dimensions - the two constituents,
spaceandtime, which are dialectically linked and behave reciprocally.
All quantities can be derived from these two dimensions (T&blé/e

have already shown that the three fundamental dimensions and their units
-mass irkg(1.8& 1.9), temperaturm gradkelvin (3.1), and amount of
substance imolémol (1.9) - are derived from space and time, or space-
time. We shall now prove that the remaining two quantities and their Sl
units -charge Q with the Sl unit goulomb* (C) andcurrent | with the

Sl unit ,ampere' - can also be derived from the primary term. As the
two quantities are defined in a circular manner, they can be regarded as
one fundamental quantity and unit:

(1) , The Sl unit of charge is the coulomb, which is defined in
terms of the unit of electric current, thmpere(The ampere is
defined in terms of a magnetic-force measurement...)colre
lomb (C) is the amount of charge flowing throughrass-sec-
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tional area (A) of a wire in one second when the current in the
wire is oneampere*26

(2) ,If AQ is the charge that flows through theoss-sectional
areaA in timeAt, the current i$ = AQ/At. The Sl unit of current
is theampere (A): 1A = 1C/s.*?’

As we see, this tautological definition of charge and current is based on
the geometric method of measurement of their units. Actually, it is based
on the definition and measurement of the (electro)magnetic force. The
latter is a quantity assessing the space-time adldaromagnetic level
Ecr, = Fer,= SP(A)[1d-space-timef, whens = SP(A)=1 This force is

also callecklectromotive force(emf).

The above definition implements mathematics inconsistently and intro-
duces a systemic flaw in electricity that extends throughout the whole
edifice of physics. This has not been realized so far. When the non-math-
ematical definition of the electric current (2) is presented in mathemati-
cal symbols in physics, the quantity ,cross-sectional Afes omitted
without any reason:= AQ/At. This omisson in the mathematical pres-
entation of the current is a fundamental formalistic mistake with grie-
vous cognitive consequences for this discipline. This becomes evident
when we express the present formula of the current in non-mathematical
terms: electric currentis the charg&Q that flows during the timAt, or
alternatively: “current is charge per time“. This definition is meaning-
less, as ,physics does not know what charg®.is*

In reality, the current is measured in relation to drass-sectional
area A=[2d-spac¢ of the conductor (PCA). When mathematical for-
malism is applied to physics in a consistent way, the correct presentation
of the above definition of th@ectric current and its uniempereshould
include the cross-sectional area, as this quantity is explicitly introduced
as a reference system:

AQ _

| =—= =lampere=
AAt Im2At

(93)

26 PA Tipler, p. 600.
27 PA Tipler, p. 717.
28 PA Tipler, German ed., p. 618.
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When we set the time= 1/At = SP(A)= 1, we obtain for the current
unit 1 ampere= 1 coulomil n?. In order to understand equation (93),
we must know what the unitdmperereally means. As with all physical
definitions, the definition of this unit is at the same time the method of
definition and measurement of the quandélgctric current:

Jf two very long parallel wires one meter apart carry equal cur-
rents, the current in each is defined to be one ampere when the
force per unit length on each wire 812" N/m.*

This definition is an application of AR for two arbitrarily selected, equal
electric systems that interact with each other. This interaction takes place
at a distance d® = 1 mand is mediated through the vertical energy ex-
change between these material systems and photon space-time. The ac-
tual interaction is between the magnetic fields, which are built around
the two equal electric segmehjal; = LL,AI,, whereAl; = Al, = Al =1m

andl; =1, =1 ampere It results in a new system of space-time that is
measured by the motion of the two electric systems. When the currents
flow in the same direction, the wires are attracted; when the currents are
antiparallel, the wires are repelled. This motion, which is a manifesta-
tion of the space-time of the resultant system, is assesseczsimo-
motive force (emf)

Al _u u
F=—x"2xl,="2=2x107|Nm
ol =22 [Nm-] (94),

whereAl/R=1m/1m=SP(A)=1 andl, =1, =1ampere= I, x |, =

= SP(A)= 1. The definition of the ampere resorts to the number , 1" as
the universal symbol for presenting physical quantities. In reality, this is
a hidden definition of the basic constant of electricity pbiemeability

of free spacey, (4.3), which is a quantity of photon space-time:

Ho = 27 = 407 [NA 2] (94a)

The measurement of the force that is acting on the two segments is, in
fact, a measurement of the space-time of the system resulting from this
interaction:E =Fs=F, whens=1m=SP(A)= 1. According to AR,

its energy is a product of the interaction of the two currémd,|,.
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Departing from PCA, we can assign this energy the primary number , 1%,
e.g. as Joulewith respect to the Sl system:

E=11,=1=1joule

We have deduced this equation axiomatically from our mathematical
consciousness. As any experiment is a tautology of the Law, the method
of measurement of the current unit, ampere, should confirm the above
equation. Indeed, when we solve equation (94) for the energy:

£y o 2F _2m2x107
Y2, 4mx107

= SP(AIld - space- time]f [1d - space}z ljoule (94b),

we obtain the same result. In the light of the new axiomatics, the actual
definition of the current unit ampereshould be as follows:

When the exchanged energy between two equal, arbitrarily

defined electric currents (segments) placed at a distance of
1 m is 1ljoule persecond(introduction of the SI system),

the space-time of each electric segment can be defined as
the basicelectric action potentialwith the current unit of

1 ampere

1 EA,eIectric: 1 ampere= l[JS] =
=SP(A)[2d-spacéf=SP(A)=1 (95)

In this case, [@-spacé = (AlI/R)? = (1 m?1 m?) = SP(A)=1 and
f=1s1=SP(A)=1. The current definition of ampere is an arbitrary
decision with respect to the S| system and can be substituted by any
other definition and system of reference. It is important to observe that
this definition isndependentof the wire material - it holds in any kind

of conductor. This reveals tlzepriori mathematical character of this
definition, which can be confirmed by an experiment in a secondary
manner.
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This definition is based on the assumption that the ,parallel axiom" of
geometry is correct. However, this axiom could not be proven so far. We
have shown that any motion of space-time is rotation because space-time
is a closed entity. This property of space-time is manifested by all sys-
tems - it is a fundamental ,proof of existence” that there are no straight
paths or parallel wires in space-time. The parallel axiom is an erroneous
concept of geometry and should be eliminated once and for all.

For instance, this conclusion can be deduced from the general theory
of relativity, which assumes that space-time is bent by gravitation, so
that the path of light cannot be a straight line. The closed character of
space-time and its subsets also becomes evident when we consider the
fact that the two electric segments either attract or repel. When this mo-
tion is considered, it becomes evident that the two wires cannot remain
parallel to each other in infinity. The notion of parallel straight lines in
geometry is an N-set (closed system). As systems are open, they exchange
energy and either expand (repulsion) or contract (attraction). The mani-
festation of this energy exchange is a superimposed rotation. This fol-
lows from the reciprocity of space and time.

If we now present the conventional definition of the electric current
| = AQ/At in the new space-symbolism and solve it fordharge Q:

Q= IAt = SP(A)[X-spacéf /f =
= SP(A)[A-spacé¢ = K, = area (96),

we come to the conclusion that this quantity jdemnasm for geomet-

ric area (Ky). Equation (96) demonstrates the inner consistency and tran-
sitiveness of the new axiomatics for any conventionally defined quantity
of space-time. However, this formula is incomplete - it does not include
the cross-sectional aréaWhen we consider this quantity (93), we arri-
ve at the following consistent definition of charge:

Chargeis a two-dimensional quantity of spaSe(A)[2d-
spacé, which is obtained in relation to a well defined area
according to PCA, usually ascenss-sectional areaf the
conductor:
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At = AQ - % SP(AiZd - SpaCé= Ks (96a)

A area'eference

When we compare two fRspacé-quantities, we can either write
SP(A)[d-spacé or SP(A) for the comparison. For instance, the area of

a soccer field is a ratio to the arbitrary unit area wflwhich can either

be expressed as a number SP{A= 5 000 in mathematics or an area
SP(A)[2-spacg =5 000m? in geometry. In equation (96a), the cross-
sectional area is the reference magnitude that can be easily determined.
The actual area of the ,charges in motion“ is practically not known. It is
obtained in relation to the cross-sectional area of the conductor, which
we can precisely measure (PCA). Thus the measurement of the electric
current, which is an action potential of the observed electric space-time,
is, in reality, an indirect measurement of #rea of the particles in
motion. These can be electrons, protons, ions, or macroscopic assem-
blies of particles, such as solenoids of electric generators, motors, or
transformers. These devices can only operate when they are in a circular
motion. When there is no motion, that is, when no charge (area) flows,
there is no current and no visible energy interaction. This holds true for
the electric current, as well as for the water current - both are distinct
sources of energy.

Based on the conventional definition, we have proved that charge is
area. We shall now present some fundamental derivations of the Law
that confirm this conclusion. These derivations are based on experimental
results. As charge is area, we must automatically conclude that the Sl
unit coulombis equivalent to the Sl unit of square distanc&é, m

1C=1m? (97)

This is a basic statement of the new axiomatics. As it is a self-consistent
categorical system that lacks any contradictions, it would be sufficient to
reject this simple equation to refute the whole axiomatics and the exist-
ence of the Law. However, this is not possible. Below, we shall prove
that the equivalence between one coulomb and one square meter holds
for the charge of the electron, which is defined asuhdamental unit

of chargee, to which all other charges are conventionally comp&yved

e =f. We begin with the evidence that the fundamental chaigeot

the elementary area of space-time.
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The Charge of the Basic Photomy, is the Elementary
Area (K of Space-Time

The charge (areaj, of the basic photon is the elementary ateg that

builds the charge (area)of the electron (inhomogeneity of the electric
structure). This idea is basic Bohr model of energy quantization of

the hydrogen atom (5.1). The mass of the electron can be expressed as a
discrete U-set of the mass of the basic photga m, f; . (45). As mass

is a space-time relationship, the same relation should also hold for the
structural complexity of these two systems, which are elementary action
potentials of the electric and photon levels. Tharge (area) of the

basic photongj, is a new fundamental constant that can be obtained from
the charge of the electran(f, .= c/A. . is calledCompton frequency):

e
Q, = =1.29669¢ 10%[C = m?] (98)

ce

The charge of the basic photon can be regarded as thelerosintary

area of space-timewhich we can measure or calculate at present. We
shall now perform a collection of derivations within mathematical for-
malism that will anticipate some basic quantities and equations of elec-
tricity. We can imagine, as the cross-sectional area of the basic photon
when the latter is considered a transversal electromagnetic wave that is
propagated with the speedThe square speed of light is defined as the
universal potential of photon space-tiRC = U, = c2. In electricity,

the electric energy is defined as the product of charge and electric poten-
tial E = QU = SP(A)[2d-space-time(4.7). This equation is an iteration

of UE. We can now use this equation for the basic photon to obtain its
electric energyandstructural complexity K

E = q,Uy = 0,¢* = gAa? = Ky = SP(A)[d-spacg =
=11.654x 1023 m?, asf, = 1 (99)
In terms of electricity, photon space-time can be regarded egetric
current with the voltage of U, = ¢ 09x10'® [V = m?s™] (see equi-

valence between Sl units in 4.7). In this sense, the structural complexity
of the basic photon can be presented as an area integral of the basic
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photon when it is considered a standing wave with the wavelength of
Ay 03x108 m. This quantity is obtained within geometry and can be
replaced by any other quantity of area. We use this quantity because it is
basic to the conventional geometric derivation of some important quan-
tities of magnetism, such &ohr magneton

eh gAML _ circumferace _
mg=——=—""_=circle—area=————— =
2m, 4n 4n
A —9.274x10-2m2
=—=0, X m 100
4m (100)

In this caseg A% = SP(A)x (3x10P)2 m? = K is square circumference

and Bohr magneton is defined as the area of a circle. We shall show
below that this circle is attributed to the electron. From Bohr magneton,
theatomic magnetic momentare derived in magnetism of matter (4.12).
Equation (100) confirms that any traditional quantity of material parti-
cles can only be defined in relation to the space-time of the photon level,
in most cases to the space-time of the basic photon. Bohr magneton is a
fundamental constant (area), from whichiegnetic momentgareas)

of the elementary particles are obtained within mathematical formalism
and subsequently confirmed in experiments (see Tgbl€hus equa-
tions (98) to (100) include the derivationfivie basic constants of phys-

ics from the new constant, the charge (area) of the basic pggton
employing UE: 1thefundamental unit of chargee; 2) Bohr magneton

mg; themagnetic momentof 3) electronm,, 4) protonm,, and 5)neu-
tronm,. This result illustrates the unity of space-time. It also reveals that
physics is geometry and mathematics applied to the physical world.

In Bohr magneton (100), the wavelength of the basic photon is
intuitively assessed as a circumference. This seems logical when one
recalls that each wave is a product of rotation. As all motions are rota-
tions, any distance, which we define as@$pacé-quantity, is in fact a
closed line that can be ideally expressed as the circumference of a circu-
lar motion. We have met this approach in Kepler’s third law. It is, indeed,
very common in physics. Particularly in electromagnetism, it leads to the
definition of magnetic moments. As any straight line is a section of a
circumference when it is assigned to real space-time, we can describe
any amplitudeA (maximal expansion) of a wave as a circumference: the
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square circumference is thus an abstradtd@acé-quantity, called
.charg€'. This is the degree of freedom of mathematical consciousness.
This approach is the actual method of definition offtiielamental unit

of charge e Geometry is the hidden method of definition of this basic
constant of electricity.

The Fundamental Unit of Chargee is the Geometric Area
of the Electron

In equation (100), the structural complexity of the basic phég.gmp)\Az

is presented ajuare circumferenceA?. This geometric quantity asses-

ses the maximal extension of this system of space-time in terms of area.
This is simple geometry applied to the real world. Although this fact has
not been realized by physicists so far, the same mathematical approach
has been used to assess the structural complexity of the electron.

In order to unveil this hidden definition, we must depart from the
Pauli exclusion principle (Pauli-Verbot). It postulates that no two elec-
trons of an atom can acquire the same quantum condition that is deter-
mined by the four quantum numbens|, m, andm,. These numbers are
believed to describe the spatial configuration of the electrons in the atom.
In fact, Pauli principle is an interpretation of Schrédinger wave equation
of quantum mechanics as presenteBammi-Dirac statistics. Accord-
ing to it, all fermions (e.g. electrons, protons, and neutrons) have an
asymmetric function (x,, X;) = —W(xy, X,), that is, they have lalf-
integral spin and obey the exclusion principle, while biisons(e.g.
photons) have aymmetric function.

What is the vested knowledge behind such iterative definitions within
mathematics? We shall explain this for the basic photon and electron.
The basic photorh] is regarded astaansversal harmonic wavethat
results from a circular motion. Although the actual sources of this circu-
lar motion are not an object of study in modern physics, the basic photon
is actually regarded as spherewith the square circumference of
Ks = gAa% = A? (equation (99% (100)). According to Pauli exclusion
principle?®, the electron is consideredtanding asymmetric wavehat

2t is important to observe that all basic concepts in quantum mechanics are of
geometric origin, even when they are presented in terms of statistics. The reason
for this is that the statistical magnitudes obtained from statistical tests are either
space or time quantities. As time is reciprocal space, all mathematical evalua-
tions in quantum statistics end up in geometric presentations.



138 4  Electricity, magnetism and electromagnetism

acquires the form of Bemispherewith thesurface areaS, of
Kse=S=S/2=md 22 (101),

where§, is the area of the sphere attds the diameter. If we set the
Compton wavelength of the electrap,, which is [--spacg-quantity

of this system, equal to the hypothetical diameter of the electron, we
obtain for thearea of the electron hemispherea value that is almost
equal to that of Bohr magneton (100):

S =0.5§ = 0.5 2= O'ST[)\c,ez =9247x 1024 m2 [J
Omg =9.274x 10724 m? (102)

The small difference results from the fact that real systems are open and
cannot have the form of ideal spheres, which are abstract closed systems.
From the equivalence between the area of the electron hemisphere (102)
and Bohr magneton (108) = mg, we obtain the following equation (see

also equation (98)):

Qp)‘Az ix)\Az e

41t f

(103)

When we solve this equation for thendamental unit of chargee:

_ 2 D\ce ﬁ _ — - 19m2
e= 21 f”"E}TE =SP(A)2d - spacg= K, =1.6x10"°m? (104),
A

we obtainK; of the electronin relation toK of the basic photon as a
reference area (PCA). We conclude:

Thefundamental unit of chargeigareae = 1.6x1071° m?.
The Sl unit of chargeoulombis identical to the Sl unit of
spacemetef: 1 C =1 m2.
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This explains why coulomb is considered a very big unit when applied to
particlesC. This new insight effects probably the greatest simplification
of our physical outlook, not only from a theoretical point of Vewut

also from a practical point of view, as many motors and machines used in
daily life are electrically driven. At the same time, it reveals the most
awkward mistake of physics - its decision to introduce the word ,charge”
as a pleonasm for ,geometric area“ without realizing the epistemologi-
cal background of this fundamental quantity of electricity. Thus electric-
ity and electromagnetism appear todpplied geometryto the electro-
magnetic level(s) of space-time - they are simple studies of the electric
form (structural complexity).

4.3 WHAT ARE PERMETTIVITY AND
PERMEABILITY OF FREE SPACE (ND)?

Before we discuss tHaws of electricityandmagnetismwe must first
explain the epistemological background of the two fundamental constants,
permettivity of free spaceg, andpermeability of free spacep,, as
they appear in the equations of these laws. The two constants are experi-
mentally obtained, but physics is unable to explain their meaning. Con-
ventionally, they are described as ,material constants of vacuum®. The
term ,free space” reveals that space (extent) is considered ,free of en-
ergy", that is, vacuum (N-set). Unfortunately, electromagnetism gives no
explanation as to how the void can exhibit constant material magnitudes
that can be experimentally measured - the two consgrasdy,, are
part of physical laws which are employed to measure electromagnetic
interactions of matter. This observation discloses the profound confu-
sion in this discipline.

We shall prove that the two constants quantities of photon
space-time which are used as a reference frame in electromagne-

%0 Kane & Sternheim, Physics, Chapter 16.

%1 The knowledge that charge is area is very useful in explaining the charges of
quarks, which are fractions efWithin the new axiomatics, | have developed an
elegant model which explains the fractional charges (areas) of quarks in a simple
way. Until now, this fact could not be explained by QCD. Thus, the new inter-
pretation of the quantity ,charge” has a fundamental theoretical impact not only
on electromagnetism, but also on QED and QCD.
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tism to measure the space-time of material electric systems accord-
ing to PCA. For this purpose, we depart from the famous Maxwell’'s
equation of electromagnetism that associates these constants with

the speed of light =1/ \/ug, . The speed of light is a one-dimen-

sional quantity of the space-time of the photon level. When this quan-
tity is expressed dsRC, we obtain:

c2=LRC=U, = = [2d - space—time]p (105)
ofo
or
C2

C?UoEq =
HoFo [2d —space—time]p

=1=certain eern (105a)

Maxwell's equation is basic to his four equations of electromagnetism. It

is an application of UE for the photon level: when photon space-time is

compared with itself, we obtain the certain event S2(A) This equa-

tion stems from the mind and can be confirmed experimentally in a secon-
dary manner.

The dimensionality of the two constants can be easily obtained when
we consider their method of definition and measurement. For this pur-
pose we take the basic law of electricity, Coulomb’s Ithe; other
laws of electromagnetism are mathematical derivations from this law.
In it, theCoulomb constantkis given in relation to the permettivity of
free space,: k = 1/4re, = SP(A¥, according to PCA. The method of
definition is geometry (36). This means thghas the same dimensio-
nality as Coulomb constant, while this constant is defined in the same
way as the universal gravitational cons@ [1d-space-timpf (35).

This follows from the identical method (AR) used to express Newton’s
law of gravity and Coulomb’s law of electricity. Both are derivations of
the Law and can be ontologically derived from our mathematical con-
sciousness (see 1.7). Another reason for this equivalent mathematical
expression of the two laws is that the basic quantities, charge and mass,
are defined in a static way, q O K= SP(A)[2-spacé = SP(A), when
f=1and [d-spacé=1:
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1 g_1 >(SP(AiZd —space}:

F=GMM _ 4% -
r

rz. A4mg, r2 - 4T, [2d - space}
= 1 SP(A)
4‘]‘[50 (106)1

whereq,q, = q (AR)®2. When we solve this equation for the reciprocal
value of thgpermettivity of free spacel/e,, we obtain the actual dimen-
sionality of this constant:

1_ 4 _ SP(Aild—space—time]f _

g, SP(A) SP(A)

= [1d - space—time]f =a (106a),

as 41SP(A)= SP(A): 1/g, is acceleration(3) asG. This quantity of
space-time is usually given as a specific constant for each particular
system, for instance, gdor the earth’s gravitation. In electricity, this
quantity is introduced analogously to the gravitational acceleration
g=F/m=F/SP(A):

»1he electric force exerted by one charge on another is an exam-
ple of an action-at-a-distance force that is similar to the gravita-
tional force exerted by one mass on another. To avoid the prob-
lem of action at a distance, we introduce the concept of electric
field E. One charge produces an electric fieleverywhere, and

this field exerts the force on the other charge...The electric field
E at a point is defined as the net force on a positive test ajarge
divided byq,:*

_F _ SP(Aild - space- time]f _

E
°" g SP(A)

%2 AR acquires a simple form in geometry: for instance, the product of two
areas is also area:n? X 10 m? = 10 n2.
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= [1d - space—time]f =a= 1 (107)
€o

The definition of theelectric field E is a circular definition that departs
from Coulomb’s law of the electric force (4.4). It introduces the new
guantity ,electric field* as a pleonasm of the quantity ,acceleration®,
which is reciprocal permettivity of free spacglE, = 1/¢,. This quan-

tity assesses photon space-time. This is also evident from Maxwell's

equation of the speed of liglet=1/ \/lo€, -

In mechanics, the mean acceleration of the gravitational photon level
which is a U-subset of photon space-time is called ,universal gravita-
tional constantG = g, (35). At present, the two constarg,andG, are
believed to be distinct quantities. This hinders the integration of gravita-
tion with electromagnetism. In fact, the two constaBgss 1/e, = HoC?

(105) andG = c3¥/E,y (29), orG = ¢S, (37) are abstract U-subsets of
photon space-time defined within mathematics - they are interrelated
throughc, which is a [H-space-timequantity of the photon level. We
have proved this by deriving Newton'’s law of gravity from UE (28). This
example brings into a focus the cognitive mess of modern physics. We
conclude:

The electromagnetic photon levelnd thegravitational
photon level are defined in conventional physics gen-
metric U-subsetsof the photon level

The latter can be regarded as the aggregated set of these levels, as well as
of all those levels to which we have no access at present. This is also true
for the magnetic level as part of the electromagnetic photon level (see
below). The difference between these levels of photon space-time is not
of real character, but is introduced through their method of definition,
which is geometry. It is also the method of measurement of their basic
constantsi andE,. This is a clear-cut explanation of the etymological
origin of electromagnetism and gravitation.

The mathematical (geometric) background of the electric quantities
of electromagnetism becomes evident when we analyseClooomb
constantis obtained from the permettivity of free space (see also equa-
tion (36)):
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_ 1 _E,_acceleraton _ . _ circumferance? _
k= =—=—""— =circle—area=————— =
are, 4m an an
u2
=A=—— 108
an (108)

In the new axiomatics, we define theciprocal permettivity of free
space:

/e, = E, = [1d-space-timpf = 0.11294x 10 ms?  (109)

as thauniversal quantity of the electric photon level, which

is conventionally used as a reference frame in electro-
magnetism. We also call this quantity tiedectric field" or
»electric acceleratiorf of photon space-time.

When we set the dimensionality of the electric field of photon space-
time in Maxwell's equation, we obtain for the reciprocal value of the
permeability of free space 14, the dimensionality of distance([1d-
spacé):

1 c _ [2d—space—time] _

™ =l = E, [id-space-time]f

= [1d - spacd=0.795775<105m (110)

We call thisnew fundamental constant of electromagnetism rtta-
netic field lengthl,,, of photon space-time. It plays an important role in
the new theory of cosmology based on the Law (see 7.9).

44 COULOMB’S LAW AND THE
ELECTRIC FIELD

Coulomb’s lawassesses an interaction between two static charges within
geometry by applying AR:
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E.=k&%, — Eohd, _ Eoha: -
12 2 '12 2 H
Mo 41, spherical-area
= SP(Aild - space—time]f (112),

wherer;, =r,./r;, = SP(A)=nis defined as a unit vector pointing from

0, to g, 0,0, = q = SP(A)[Ad-spac¢ (AR). The geometric approach is
cogent. The photon system enclosed by the two charges is regarded as a
sphere with the area #f= 4rr2. This [d-spacg-quantity can be meas-
ured. The energy interaction between the two charges can be either at-
traction (opposite signs of the charges) or repulsion (charges have the
same charge). The positive and negative signs attributed to charges rep-
resent a mathematical convention that gives the conditions of the con-
structive or destructive interference of waves. Both phenomena are a
manifestation of the reciprocity of space and time (1.6). The motion of
material charges is mediated through the photon system that is confined
by the two charges. The two material systems (recall that all systems of
matter have a charge) enter into a vertical energy exchange with the pho-
ton system to exert a horizontal energy exchange as assesSed-by
lomb force (111).

Coulomb’s law involves the space-time of the photon system as a
reference frame. This becomes evident when we solve equation (111) for
the electric field. If we regard, as a test chargg, that is, if we set
0o = 1, we obtain from Coulomb force the electric field of the chgfge
E, = F1,/q, or Fy, = E;0,. If we now substitute the force {Doulomb’s
law with this term and rearrange it, we obtain UE as an RT:

E, _ G _ SP(AiZd - space}1
E, A SP(AiZd - space}R

=SP(A)=K,r (111a),

whereA = 41,2 is thereference area Coulomb’s law is a simple compa-
rison of space magnitudes within geometry (method of definition and
measurement). Equation (111a) illuminates the cognitive mess in elec-
tricity as a discipline. The chargg is regarded as a point, that is, it
should have no volume or surface. As charge is agda,zero. In this
case, the ratig,/A is also zero & = 0. This equation is meaningless - in
practice, Coulomb law would always render zero values for any charge
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interaction, if we assume that charges are spaceless points. This is a typi-
cal example of the theoretical problems which always emerge when mathe-
matics is applied to the physical world without comprehending its cogni-
tive background.

Like any other application of the Law, Coulomb’s law assesses the
interaction between the charges according to AR = E;q,, by setting
the electric field (acceleratiol), for the first entityg, and the charge,
for the second entity. This presentation is borrowed from classical me-
chanics, where the earth’s space-time is given as gravitational accele-
ration g and the space-time of the object as nmassK = SP(A)[2-
spacé = SP(A). This results in Newton’s second I mg The space-
time of the resultant system given Bys then compared to the space-
time of the photon level given b = g, which is acceleration (29).
This mathematical operation according to AR produces Newton'’s law of
gravity (27). This law is a comparison between the space-time of the
resultant gravitational system and the space-time of the photon level in
terms of acceleration (as given for the eavths the earth’s mass):

M SP(AiZd - space} _

=G— = = g,SP(A
g 2 Qu [2d—space} 9uSP(A)
or
9 —sp)=k
(A)=Kyy (112)
Qu

Coulomb’s law of electricity andNewton’s law of grav-

ity are applications of the Law as an RT. They are defined
according to AR. Both laws ugghoton space-timeas a
reference frame, to which any gravitational or electric sys-
tem is compared within mathematics according to PCA.
Hence the equivalent mathematical expression of the two
laws.

Both areinverse-square lawsFor instance, Newton’s law of gravity is
also called “inverse-square law of gravity“. It has been established that
many natural laws armverse-square laws. There is nothing mystical
about this mathematical presentation - it is not a property of nature, as is
generally believed, but a simple geometric formalism introduced by man
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in physics. The inverse square distance is actuallatbathat is ob-

tained within mathematics when the space-time of any two interacting
entities, which are regarded as mass points or charge pois<y, is
described as vectors,dspacé, and [d-spacg,, in empty Euclidean
space. The space-time of the resultant system is then expressed as an
area when AR is applied:

E = 1/[1d-spacé, x 1/[1d-spac§, =
=1/[2d-spacé = 1/r? O inverse-square laws (113)

The inverse-square laws are applications of the Law - they assess the
reciprocity of energy and space, respectively, of space and time
E = f = 1/[2d-spacé

Coulomb’s law is a static assessment of the electric space-time in
terms of space (charge or area). Many terms and quantities that play a
major role not only in physics, but also in chemistry and related disci-
plines, such as biochemistry, pharmacology, and other bio-sciences, are
introduced through this law. For instance, a system of two equal and
opposite chargeg separated by a small distaricés called arelectric
dipole. This system can be a molecule or a macroscopic material system:

p =qL = SP(A)[2d-spacé (114)

When g = SP(A) andL =[1d-spacg, thenp =qL = SP(A)[2d-
spacé = SP(A)[1d-spacé (PLE). This presentation is important for an
understanding of the conceptadéctric-field lines,which is basic to the
derivation of Gauss’s law (4.5).

45 GAUSS’'S LAW AND ITS APPLICATIONS

Just as we set mass in relation to volume to obtain mass density (47), we
can set the charge (area) of the electric systems in relation to the volume
of the corresponding photon system and obtaivdhene charge den-

sity:

_AQ _SP(AJ2d -spacd _  SP(A)
P AV [3d - spacé [1d - spacé

(115),
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the surface charge density

_AQ _ SP(AiZd - space} _
AA  [2d - spacd

SP(A) (116),

or thelinear charge density(see also the quantity mass per unit length
i in (54)):

A _AQ _  SP(A)
AL [1d - space} (117)

This is applied geometry that forms the basisla$sical electrostatics

These quantities appear again in electromagnetism, however expressed

in a different mathematical form (4.13). Télectric field is convention-

ally obtained from Coulomb’s law in the following manner:

kdg. :
E :LTzqr = [1d - space-time] f (118)

This confirms the transitiveness of the new axiomatics, which is based
on mathematics. The extensive use of geometry in electricity has led to a
novel derivation of Coulomb’s law, calléglauss’s law,by introducing

the new quantitglectric flux @. This application of UE allows the quali-
tative description of the electric field on a closed surface related to the
net charge (area) within the surface by using the concept of electric-field
lines. For this purpose tradectric flux is defined as the product of the
field E and the ared that is cross-sectional (perpendicular) to its elec-
tric-field lines (AR):

¢ = EA =[1d-space-timpf x [2d-spacé =
= [2d-space-timild-spacé (119)

Usually, this equation is given in the integral form forribeflux through
a closed surface:
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Pret = fsEndA=SP(A)[A - space-time][1d-spacé= Es= E,v
andE=E,v/s=E,f (119a),

where SP(A) stands for integration. Gauss’s law is an application of UE.
There are various derivations of Gauss’s law, which illustrate the com-
mon origin of this law from Coulomb’s law, that is, from UE. A common
geometric formula is the one that assesses the net flux through any sur-
face with respect to the net charge (area) insige,Q

1
Pret = fsEndA: 4leQ|nside = ?Qnside = EOQinside =Es= EAV (119b)

0

Gauss’s law is used for the qualitative evaluation of the electric charge
(area) within a closed photon system in relation to an arbitrarily defined
surface of this system, which is usually considered to be a closed area.
Thus Gauss’s law is not a distinct law, but a geometric iteration of Cou-
lomb’s law.

46 NABLA AND LAPLACE OPERATORS

To understand electromagnetism, we must introduce an important ap-
plication of differential calculus in physics and discuss it in the light of
the Law. Differential calculus was invented by Newton and Leibniz to
assess instantaneous velocity from its constituents, space and time. The
differential method is also used for the derivation of the classical wave
function (61), which is basic to Maxwell’'s equations of electromagnetism
(4.13& 4.14) and to Schrodinger wave equation of quantum mechanics
(5.2). The differential calculus involves the two constituents. For instan-
ce, the quantity acceleration or electric field is the first derivative of
velocity with respect to timd € 1/dt): a,E = dv/dt = [1d-space-timEf.

The differential method can be applied to space too, for instance we can
obtain the force from the potential energy as follos= dE,,/dx. In

this case, the force is usually called the ,negative derivative® of the po-
tential energy with respect to the distarggven as a space vector. The
opposite operation is the integration of the instantaneous fQiaeng

the distance. It renders the energy as two-dimensional space-time. For
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this reason, Newton'’s three laws can be presented as energy laws. Due to
the common paradigm of geometric expression in physics, any energy
interaction between two entities results in a two-dimensional expression
of space-tim& = SP(A)[2d-space-timp This allowstwo concrete appli-
cations of differential calculus in physics that have not been clarified
from a cognitive point of view.

When space-time is regarded staticallyl48C = [2d-space-
time] = E,,, we can obtain the force by building the negative derivative
of this quantity with respect to space, which is given as a distadee [1
spacé. This specific application of differential calculus is callédild-
ing of gradients'.

':pEpot aEpot aEpot%

F=-9radEpot=-H ox oy oz (120)

In this sense, the term ,gradient” is a synonym for force. The minus sign
is a mathematical convention and can be omitted. Like the force, the
gradient is conventionally defined as a vector, while.RR€ = Epot, which
is initially called a gradient, is considered to be a scalar. This is a pure
convention of geometry without any cognitive relevance.

The operation of ,gradient building” is broadly used in physics. When
it is applied to three-dimensional Euclidean space, the standard proce-
dure @/dx, d/dy, d/d2) is calledNabla operator and is presented with
the symbol [1,. We shall come across this operator in many electromag-
netic equations. In terms of geometry, the Nabla operator renders a vec-
tor quantity (force) from a scalar quantiyRC= E,). When we em-
ploy this operator foLRC, we acquire thelectric field or electric ac-
celeration as the negative derivative:

- _ _@_LRC_[Zd—space—time]_
E-grad<|>-D¢-dr— ro [1d—spacé -

= [1d - space—time]f (121)

Equation (121) illustrates the significant simplification which the new
space-time symbolism introduces in physics. In fact, it renders the new
term Nabla operator (building of gradients) obsolete - it is a particular
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application of differential calculus, and this operation has its origin in
the Law. Differential calculus can be expressed much more simply in the
new space-time symbolism.

The fact that we can obtain a scalar from a vector and vice versa
within mathematics has not been fully apprehended so far, although many
famous mathematicians and physicists, such as Weierstral3, Cayly, Gaul3,
and Hamilton, have worked on this problem. The knowledge that phys-
ics is applied mathematics and that all physical quantities are abstract
terms of mathematics is an achievement of the present axiomatics. In the
conventional view, these quantities are considered real properties of the
physical world. Therefore, for the purpose of ,symmetry*, it seems quite
logical to develop the opposite operation, with which a scalar can be
obtained from a vector. This has led to the introductiobaplace op-
erator symbolized with A, = div for theLRC or div(grad) for the first
negative derivative. This symbol should not be confused with the same
symbol used for the difference in a quantity, Axglambiguity of mathe-
matical symbolism). This sign is also called ,divergence”. The math-
ematical operation afivergenceis given as:

. _ . gez 92 92
d|V( grad )a - Aq) - % ,aTy ’GZZE (122)’

where¢ = LRC=U is another expression of the energy gradient. The
operation of divergence is actually the building of the second negative
derivative fromLRCwith respect to space. This resultsquare time

d? _LRC _ [2d - space—time] _

dv(grad)a=A¢ = d2r r2 [Zd - space}

= f2=SP(A) (123)

There are many quantities in physics that have the dimensionality of
square time, for instancEjnstein’s cosmological constantThis quan-

tity results from the two-dimensional presentation of space-time within
geometry according to AR (see 7.3). The transformation of differential
calculus into the new space-time symbolism follows a simyke of
differentiation :
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In equations of divergencethe differential sigm 2 in the
numerator expresses the absolute tids= f 2. When the
same sign appears in the denominator, it stands br [2
spacé: 1/d 2 = 1/[2d-spacé This also applies tequations

of gradient building. In this case, we set=f in the nu-
merator and 1= 1/[1d-spacéin the denominator.

The operation of divergence is not applied in a consistent way in electro-
magnetism. This creates some confusion with respect to the actual
dimensionality of the quantities which are introduced by this method.
We shall illustrate this problem with a common presentation of the elec-
tric field calledPoisson-equation:

divE = Ad = ple, (124),

wherep is the volume charge density (115). In this expressidin; {s
written for divergenceA" with respect to the electric charge, although
the correct writing should kdiv(grad). From a formalistic point of view,

the operation of divergence should only be applied t.R@€= ¢ be-

cause it is the differential calculation of the second negative derivative
for space 1/[@-spacé while the electric field is a one-dimensional quan-
tity of space-time. As long as both expressions are written together, the
equivalence between the two different expressions is cogent. However, a
problem emerges when the first expression stands alone, for instance,
when Gauss’s law is given in the integral form (119):

@t = fsEdA=§, diVEAV = SP(A]2d — space-time|=E (125),

in which case we obtain for the net flux the dimensionality of energy
E = SP(A)[Z-space-time The actual dimensionality is, however:

Pret = f, dIVEAV = [, ADdV =
= SP(AiZd - space—time]x [1d - spac<}= Es (125a),

as presented in (119&)(119b). The differential calculus of gradient
building and divergence can be simply expressed in the new space-time
symbolism:
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1. Gradient building: 0OLRC=LRCx 1/[1d-spacé=E or
a, g(Instead oL RC, we can set any
other quantity.)

2. Divergence: A LRC=LRCx 1/[2d-spacg =f 2.
(This operation should be applied to
LRC, although it holds for any other
abstract quantity.)

47 ELECTRIC POTENTIAL

The electric potential V is a central quantity of electricity. It assesses
theLRCof electric systems. This quantity is usually given pstantial
differenceof two static valuedV =V, — V,. This is a mathematical con-
vention, as each of the static values must also be a difference. A further
term of this quantity is thgradient expressed afs or as a differenced.

The definition of the electric potential departs from the primary term,
which is regarded from a static point of view. fim¢ential-energy func-

tion is given by the equation:

dU =Fdl = g,Edl =AU =U, -U, = q,EdI =
= SP(A)[Ad - space-tim¢g (126)

The electric potential is defined in a similar manner to the gravitational
potential by building a quotient of the potential-energy function and the
chargeK, = SP(A)= 1 according to PCA:

av=9Y —Eqi=av =V, -V, =&=I:Edl =
o o

= [2d - space-tim¢ (127)

When we depart from (126) and (127), and the previous equations, we
can build the following useful equivalences between basic Sl units. These
equivalences facilitate the transformation of conventional physical for-
mulae into the new space-time symbolism:
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1V =1J1C=1kgns?m?=1kgs?=1m?s?2 (128)
IN/C=1N/M?*=1ViIm=1m?’s?%m=1ms? (128a)
1N =1kgms?2=1mss? (128b)
1A=1C/ls=1m%st (128¢c)

As already proven, the basic Sl units, volt, coulomb, and ampere of elec-
tricity, newton and kilogram in classical mechanics, and joule in thermo-
dynamics,can be obtained from the two basic Sl units, meter and sec-
ond, of the constituents, space and time. Eugjgivalence of the Sli

units is of great practical and cognitive importance. It simplifies advanced
physics to the level of basic mathematics as taught in secondary schools.

48 CAPACITANCE, DIELECTRICS, AND
ELECTROSTATIC ENERGY

Capacitors are useful devices for storing energy. This kirkq isf also
basic to the evolution of organic life. The cell membrane can be roughly
regarded as alosed, spherical parallel-plate capacitar The stored
energy on this lipid bilayer is defined aembrane potentialand can
be experimentally measured. The energy exchange of this electric poten-
tial is called action potential* in physiology. We have borrowed this
term for the universal event of energy exchange. The reason for this de-
cision is that the Law was first discovered in relation to cell metabolism,
which is the basic energy exchange of organic matter. In this case, the
cell is a system of the cellular level of space-time and the cellular action
potential is the elementary energetic event of this level (see vol. 1lI).
The capacitance is a quantity of electric space-time that is derived
from the parallel-plate capacitor. The ratio between the charge on either
plateQ and the potential established between the two plétesonven-
tionally defined agapacitance

c-Q_ SP(AJ2d - spacd _SP(A)_ 1
\Y [Zd —space—time] f2 fzo

when SP(Ax 1 (129)
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The capacitance igciprocal square timewith the actual unit of:
1farad=1s? (130)

This unit is too big for the purposes of electricity. We met the same prob-
lem with the unit “coulomb*”. Therefore, the commonly used units of
capacitance are “microfarad“lF and “picofarad‘l pF. The method of
measurement of capacitance is a hidden definition of the basic electric
constant of photon space-time: the permettivity of free spgac€he
reciprocal value of this constant is defined as the ,electric fiejdof
photon space-time (4.3):

c=Q_&A
V S

hence:
E :AZ[Zd—space}fZ

°"sc” [id-spacd

=[1d - space-tim]f =a,g  (131)

This equation confirms that any method of measurement of a quantity is
also the method of its definition.

In electricity, one distinguishes betwesmnductorsanddielectrics
(non-conducting materials). This discrimination is arbitrary - the bound-
ary is fluent. The evaluation of the dielectric properties of materials is
based on the taciturn acknowledgement that all systems of space-time
are U-sets that contain themselves as an element. We shall deduce this
from the definition of the two basic dielectric quantitidiglectric con-
stant k andpermittivity of the dielectric € = 1/E:

.If the original electric field between the plates of a capacitor
without a dielectric i€, = 1/g;, the field in the dielectric is
E = Eyk “, hencek = E(/E .

The product of the dielectric constdnand the permettivity of
free space, ,is called the permettivity of the dielectrit:'e = ke,

33 PA Tipler, p. 695.
% PA Tipler, p. 695.
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When we put the two definitions together, we obtain the Law as an RT:

= > =SP(A)=K,, (132)

The gquantitydielectric constant ks a dimensionless coefficient, also
called an gbsolute constant of vertical energy exchanfjeAt present,
Jree space” is regarded as vacuum. However, it exhibits a quantity, the
permettivity of free space, which is interpreted as a ,material“ constant,
the actual magnitude of which can be experimentally determined (131).
We are allowed to ask: ,How can the void have a definite magnitude?
And how can the free space produce a material constant if matter is re-
garded as an entity opposite to vacuum (free space)?" The absurdity of
this view should be cogent to everybody.

The actual idea behind the aforementioned quantities is very simple.
It intuitively considers the space which is enclosed between the two plates
of the capacitor as a (die)electric system of photon space-time that is
characterized by the universal electric quartjtyvhich is the reciprocal
acceleration of photon space-time (109). When there is a dielectric be-
tween the two plates, we can regard the system resulting from the photon
system and the material system as the aggregated set (U-set) of the two
interacting U-subsets, the common element of which is energy (space-
time). We therefore apply PCA and compare the two systems in terms of
the quantity electric field according to AR. This is the cognitive back-
ground of the concept of dielectrics (isolators) and their quantities, per-
mettivity and dielectric constant.

The formulae used to determine the basic quantities of electricity,
such aslectric energyU, potential V, capacitanceC, andcharge Q,
are briefly summarized:

1Q2 1 1 .
=—= =2QV==CV2=SP(A)2d —space-tim
e 2Q 5 (Al p g (133)

They are iterations of well-known equations of classical mechanics asses-
sing space-time. Finally, we introduce a basic quantity, which plays a
major role in the derivation of the general wave equation of elec-
tromagnetism (4.14) and Schroédinger wave equation (5.2) - the so-called
energy densityn:
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_energy_1 _, _ SP(AiZd —space—time] _ SP(A)f2
volume 2 [3d - spacé [1d - spacé (134)

This quantity is identical to tensile stress (48). It is of the same origin as
density (47) and a number of similar quantities which we have intro-
duced in mechanics.

49 ELECTRIC CURRENT AND
SUPERCONDUCTIVITY (ND)

We have already discusseléctric current in conjunction with its Sl unit,
“ampere” (4.2). Now we shall introduce some common applications of
this quantity in electricity that are of practical importance. From the
method of definition and measurement (95), current ection poten-

tial of the electric level(s) and systemis= AQ/At = SP(A)[2d-
spacé f = E,. When its unit ,ampere® is expressed in the new space-
time symbolism, we acquire the following equivalence betveeepere

and the two basic unitejeterandsecond

1A=1C/1s=1m%s? (135)

This is a very useful equation, which helps us to compare the results of
electricity with those of mechanics. The electric current usually flows in
wires that can be described as cylinders in terms of geometry. This has
led to the following common equation of the current:

| = ngAvy = SP(A)[A-spacé f (136),

wheren = SP(A)/[3d-spacéis the number of free charge-carrying parti-
cles per unit volumeg = SP(A)[-spacéis the charge that each parti-
cle carriesA = [2d-spacgis the cross-sectional area of the wire, gnd
is the drift velocity of the particles.

Further quantities of electricity will be presented in a concise form.
One of them is theesistanceR, which is a quantity of timé of the
electric systems: ,The current in a wire segment is proportional to the
potential difference across the segméntThis is the famou®©hm’s

% PA Tipler, p. 720.
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law as an application of UE:

Mm 1 _E
| —Ea@/ A EA—TLRC—T (137)’

where the electric enerdy is regarded statically dsRC. E = LRC,
SP(A)= 1. However, this is a mathematical convention, as the potential
differenceAV = LRCpresupposes a measurement that should be expressed
as SP(A). In equation (137), SP(A) is defined as the certain event
SP(A)=1 and does not appeatr, just as the sifynfpr difference is
omitted in the expression of the potential differexcéhis is a typical
inconsistency of mathematical presentation, which is inherent in con-
ventional physics. The reciprocal of the resistangadltalled a ,.con-
stant of proportionality“. This is a synonym for timeR¥ f. There-
sistanceis defined as the ratio of the two basic quantities of the electric
system, the electric potentiall2BCand the electric current &3 (PCA):

Rd|

E _ SP(AiZd - space—time] - f
E.  SP(A)J2d - spacdf (1372)

The Sl unit of resistance is calledim” (Q), which is a synonym for a
reciprocal second

10=1V/1A=1s" (138)

The interpretation of resistance reveals the basic cognitive problems that
traditional physics has to combat. The resistance of a given material is
said to depend on: (1) its length, (2) its cross-sectional area, (3) the type
of material, and (4) its temperature. The last quantity is thermodynamic
time T = f,,;mo AS all levels contain themselves as an element, the time
of the electric leveR = f, should depend on the time of the underlying
levels. This is an axiomatic conclusion from the new theory of the Law.
The first two quantities are of geometric nature (objects of thought) and
do not appertain to real space-time, while the third quantity ,type of
material® can mean anything. In the light of the new axiomatics, it is a
circumlocution of our fundamental axiom which states that there are in-
finite levels and systems with a specific constant space-time. Another
basic quantity of electric space-time is thsistivity:



158 4  Electricity, magnetism and electromagnetism

+The resistance of a conducting wire is found to be proportional to
the length of the wire and inversely proportional to its cross-sec-
tional areaR = p(L/A), where the proportional constamits called

the resistivity of the conducting materigf."

When we express this quantity in the new space-time symbolism:

A ¢ [2d —space} _

=R—=
L [1d - space}

[1d — space-time] (139),

we conclude that ,resistivity* is apecific velocityof the conducting
material - it is a one-dimensional space-time quantity that is a specific
constant of each electric system (material). The reciprocal of resistivity
is calledconductivity ¢ = 1/[1d-space-timg This is the degree of math-
ematical freedom - we can either use the actual magnitudes or their reci-
procals. This elaboration reveals that the electric quantities are pleonasms
of the quantities introduced in classical mechanics. Gravitational and
electromagnetic levels (fields) are U-sets and cannot be discriminated in
real terms, but only within mathematics. They appertain to space-time.
This leads to the unification of Newtonian mechanics with Maxwell’s
electromagnetism (see below).

The Theory of Superconductivity in the Light of
the Universal Law

The new axiomatics allows the development of a consistent theory of
superconductivity that will substitute the present BCS theory and ulti-
mately lead to the development of adequate superconductors. This new
theory of tremendous practical relevance for the future of mankind can-
not be discussed in this appendix. We shall only present some basic deri-
vations in the light of the Law.

According toLorentz’ theory of conductivity, the charged particles
can be regarded as an assembly of kinetic particles (electron gas theory)
that can be statistically described by thet mean square velocity:

% PA Tipler, p. 721.
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Vims = 3T =[1d - space-tim¢|

The kinetic motion of the electrons is described in terms of twoir

lision time T by employing the classical paradigm of ,elastic collision”

as a closed system (N-set). This approach explains the limited character
of this theory. The collision time is the reciprocal absolute time of the
kinetic electron levellft =f, = v, /A, where thenean free pathA is

the constant [d-spacgquantity of this level. Departing from equation
(136), theresistivity (139) can be expressed in terms of the mean free
pathA and the mean speed of electrogsf,, as follows (1.9% 4.2):

p= MVay - mPfC,e el _ mpfel — mpf

el
= =|[1d — spacgf =v_,,
ne2a nquf 2 [ P é .

ce nqp2 fc,e nqu
when 1/SP(Ak 1 (140),

where SP(A) SP(A), x SP(A),,(see above), arf= f/f; .is the resul-

tant time as a function (quotient) of the time of the kinetic electron level
and the intrinsic time (Compton frequency) of the electron. Equation
(140) reveals that all levels are open U-sets, so that their space-time can
be assessed in relation to other levels. It also confirms that the electric
resistivity depends on the mass and chargey, of the basic photoh

and on the timé,, of the underlying electron level.

Superconductivity is defined by the conditidngndR = 0. Both are

guantities of time. Under these boundary conditions, the electric current
that has been initiated can flow in ring conductors for a very long time
without any external potential maintaining the current. This means that
the electric energy is practically inexhaustible, as the losses of electric
energy will approach zerg,, = /dt=E,f — 0, whendt=1/f - .
In the state of superconductivity, the energy exchange with the other
contiguous U-levels of matter is reduced to a minimum so that the elec-
tric level can be regarded as an almost closed level. This is the current
cognitive approach of the BCS theory to superconductivity.

The problem of developing new superconductors that are not brittle
and have a normdl, can be tackled in a successful way when the
energy exchange with the adjacent levels is considered. Only by employ-
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ing thebroad approach of the Universal Law can we solve the crucial
problem of superconductivity, on which the future of mankind will
most probably depend. This has been demonstrated by the novel equa-
tion of resistivity (140). It shows that the resistivity is proportional to
the product of the mass of the basic photon (energy) and the specific
time of the electric leved = mf,, and inversely proportional to the
collision timep = my/t. Thus the solution to the problem of super-
conductivity is to find a method of decreasing the specific time of the
kinetic electron level, (increase in the collision time of the electrons)

in order to reduce resistivity. One possible way of achieving this is to
reduce the time of the thermodynamic level to the critical valdg, of

at which the amount of the exchanged energy between this level and
the electric level as determined Ky, = 3/2k,T.becomes minimal.

We should bear in mind that the frequency of the maximal energy
exchange with the photon level dependsTofy,,, = Kegrl (82). A de-
crease inl will minimise the energy exchange between the thermody-
namic level of matter and that of photon space-time. This portion of en-
ergy is lost for practical use and determines the availability of energy to
mankind. The thermodynamic energy emitted to the photon space-time
as assessed by Stankov’s law (3.7) is lost for practical purposes (see
Carnot cycle). The other alternative is to modulate the crystal structure
of the conducting material in accordance with the horizontal and vertical
energy exchange between the levels of matter and between matter and
photon space-time with the objective of redudiig. The solution of
this mathematical problem through computer simulations is beyond the
scope of this survey.

The epistemological shortcomings of the present BCS theory begin
with the concept ofFermi-energy. The problem with the classical mo-
del of free electron gaslies in the assumption that the mean kinetic
energy of electrons Is,, = 3/2k,T. This equation is obtained within geo-
metric formalism by making certain assumptions (see chapter 3.3) that
have not been proven to be true for the electrons, which have a different
structural complexity to that of the particles at the thermodynamic level.
At present, the electron is regarded as a hemisphere with the surface of
mg = l/2n)\cyez, called Bohr magneton (see equation (1&Q)L02), or
with the cross-sectional areaent 212, (A, JA4)% called ,charge” (104).
These geometric quantities play an important role in the theory of super-
conductivity. This is, however, speculative geometry applied to the quan-
tum level, to which we have no direct access.
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According to the BCS theory, at the critical temperatufE, tfe elec-

trons become bound in pairs, call€doper-pairs (t = 1/f;; - o,

p - 0).Inany Cooper-pair, the two electrons have an opEEitso

that the total spin of the pair is zero. What is the epistemological back-
ground of these descriptive statements? As already said, each system
of space-time can be regarded as a rotation, which is the origin of waves
or, alternatively, as a rotational wave (de Broglie's interpretation of
Bohr’s quantization model of the electron). The term ,spin“ is a syno-
nym for theown angular momentumof the particlel = mvr = mréw

(24) that is expressed in terms of the moment of inertid = mr?

(22), when the angular velocity, also called angular frequency, is re-
garded as the certain evept SP(A)= 1. This means that the term
»Spin“ is introduced with respect to one revolution of the internal rota-
tion of the particle, which is expressed as a structural complexity, that
is, as an arel = Ejpie = | = Ks= SP(A)[A-spacg = SP(A)= 1.

This is a common method of magnetism and quantum mechanics. Hence
the key role of wave theory in assessing the space-time of rotations. As
the electron is geometrically regarded as a hemisphere, we have, in
fact, only half of a revolution of this particle, so that the spin of the
electron is given as 1/2 (fermion due to Pauli exclusion principle, asym-
metrical function of Schrédinger wave equation, etc.). Formally, this is
expressed as follows:

.1 h
electron-spin=-ha=-—=— "=
2 4n 4an

. circumferece
=circle—-area= B (141)
T

Theelectron spin(1/2) is defined geometrically as theea of a circle

with respect to the square circumfereigéand the masen, of the
basic photot. Their product is expressedkagvithin geometry, which

is the method of definition of this quantity: electron
spin=Kg = mp)\A2 = SP(A)[A-spacé Equation (141) embodies the
geometric (mathematical) origin of all terms and quantities in physics
and, in particular, of those in guantum mechanics. This is the episte-
mological background with which the basic statements of the BCS
theory can be interpreted in a novel way. This also holdddgsner-
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Ochsenfeld-effectand all other aspects of this theory. This prospect is
exciting, as the new theory of the Law will ultimately solve the ener-
getic problem of mankind and thus guarantee its survival as a
transgalactic species.

The BCS theory cannot ignore the discrete character of space-time.
For this purpose, it introduces a new quantity, calleartagnetic flux
guantum, which is regarded as the smallest constant energy quantum,
that is, as théasic action potentialof the magnetic level:

o = h_ mASf,  mAZ 1 Komasy ><[2d -spacq, _
== = =— =Eps
" 2e 2qp fc,e ZQp fc,e 2 Ks(charg e) ce
asf,=1 (142),

wheref =, /f; candKymasy/Kgchargg = SP(A). The magnetic flux quan-

tum is a quantity of photon space-time. This proves the intrinsic link
between superconductivity and the vertical energy exchange between
matter and photon space-time. This aspect is not considered by the
BCS theory. Hence its intrinsic inability to solve the problem of super-
conductivity.

410 THE MAGNETIC FIELD (ND)

The termselectricity andmagnetismdescribe two levels of space-time

as U-subsets that are interdependent and exchange energy. Magnetism
results from electric currents (motion is the universal manifestation of
energy exchange) within the level of matter. The motion of the electric
currents areotations that superimpose. For instance, the electron spin
is a synonym for the intrinsic rotation of this particle. Since the electron
rotates in addition at the molecular level, this particle, considered to be
the carrier of electricity and magnetism in matter, can be regarded as a
superimposed rotation Such rotations can be described with UE for
rotations. The term ,magnetism" describes an interaction betmeen

ving charges, while ,electricity” describes an interaction betvgtatic
charges (Coulomb’s law). This is an abstract discrimination within the
realm of mathematics. In reality, all systems and levels are in incessant
motion. The paradigm ,charge (area) in motion“ assesses this intrinsic
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property of space-time. Therefore, we can conclude that the terms ,electri-
city” (static) and ,magnetism" (motion) merely embody the fundamen-
tal dualism of present physical outlook, and therefore should be regarded
as an entity - hence the termlgctromagnetisny.

The term ,electromagnetism* includes the vertical energy exchange
between matter and photon-space time. This has been intuitively felt by
introducing the concept of thenagnetic field* analogously to the con-
cept of the ,electric field“. However, while the latter has the
dimensionality of acceleratida = [1d-space-timkf, the magnetic field
is defined as a quantity of timri&=f. Thus magnetism introduces the
constituent time as a basic quantity of energy exchange.

The magnetic field is defined through the magnetic force. The me-
thod of definition and measurement of thagnetic forceis geometry
and algebra, and is based on the following experimental evideridee 1)
magnetic force, also calleabrentz force, is proportional to the char-
ge (area) of the particlés= q = K, 2) The force is proportional to the
speed- = SP(A)[1d-space-timgf = v = [1d-space-timk 3) The force
F is proportionato sinB = 0<SP(Ak1, wheref is the angle between
the velocityv and the magnetic fiel8 expressed as vectors:

F = 0<SP(AK1L; 4)If v is parallel or antiparallel tB, the force is zero
F =sin® = SP(A)= 0 (improbable event); ) v is perpendicular to
B, then the force is perpendicular to both vecterssind0® = 172 =
= SP(A)=1 (certain event).

As we see, the experimental evidence of magnetism, leading to the
introduction of the magnetic force and the magnetic field, can be axio-
matically obtained from the primary term within mathematical formalism
(empiricism as a tautology of the Law). The basic method of definition
and measurement of the magnetic quantities isithes-cosines func-
tion, which is another mathematical presentation of the continuum. This
method reveals the well known fact that (electro)magnetism is of wave
character. The above relationships can be summarized in a simple equa-
tion of themagnetic force from which the dimensionality of theag-
netic field can be easily determined:

F=quxBorB= ' = SP(Ajid —Space—tume]f .
Qv SP(A)J1d - space-time]

(143)
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The magnetic field is a particular quantity of space-time. This equation
is usually presented in 3d-Euclidean space by employing manual power
- by the so-called ,right-hand rule®“. The SI unit of magnetic field is
~tesla“ [T], which is a synonym for the reciprocal of the basic Sl unit
of conventional time, $econd

ltesla=1s™ (143a)

This equivalence has not been comprehended so far and has led to some
awkward interpretations that may transpire to be of great embarrassment
to physicists. For instance, the magnetic field of the earth is calculated to
be in the magnitude of 1Btesla,which is equivalent to X0seconds:

Bearth = 107 tesla= 10* s (144)
For this reasoB,,, is considered to be very weak. In fact, the mag-
netic field tells us how often an action potential is repeated when the
universal equation is appliede= E, f = E\B.,¢r AS the earth is a
rotating system, we can set for its action potential the angular mo-
mentum of the earth,,, = E5 (24) expressed as an area (moment of
inertia) Kq = l oo = SP(AR? (R = earth’s radius) for one rotation
around its axiso = f = By, = 1 (22). If we now express the time of
one rotation of the earttr B, = 1 with the S| unit lsecond we
obtain the time of the earth’s rotation as a pure nurhb®, =

= 1/t = 1 day/1s = 8.64x10* s/1s = 8.64x10% In conventional terms,

the time the earth takes for one rotation 1 is equivalent to
8.64x10" secondsf = 1 (rev) = 8.64x10* [seconds], e.g. hillion $

is equivalent to DOC00C$. This time is almost equivalent to the
experimentally measured magnetic field of the earth in tesla:

Bearth = 107# teslal18.64x 10* [seconds] (144a)

Instead of measuring the magnetic field of the earth, scientists have prac-
tically measured the number of seconds in one day, which is equivalent
to one revolution of the earth around its axis. How can we explain the
small difference? The duration of the day, respectively, of the SI unit
1 second, is defined in terms of the solitary revolution of the earth around
its axis and neglects the superimposed rotation of the earth around the
sun, the rotation of the solar system around the centre of the galaxy, the
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rotation of the Milky Way around the local group, and so on. The mag-
netic field gives theggregated timeof this superimposed rotation of

the earth. Therefore, the aggregated rotational time (in tesla) is slightly
different from the time of the earth’s rotation around its axis when the
latter is regarded as a solitary motion (one day in seconds). The resultant
axis of the superimposed rotation is also different from the earth’s own
axis. Hence the different location of the earth’s magnetic pole with re-
spect to the North pole. This example illustrates both the empirical po-
wer of the new axiomatics - its ability to explain any phenomenon in a
consistent way - and the cognitive blindness of traditional physics even
on such simple issues of tremendous practical importance as the earth’s
magnetism, for instance in navigation.

Equation (143) is the departing point of several derivations of UE
within magnetism, which assess actual (electro)magnetic systems from
the geometric point of view. We shall present one such application: the
torque (21) of current loops and magnets:

T=mx B =mB=(NIAnB = SP(A)[2d-space-timp  (145),

wherem s called themagnetic momentof the current loop (not to be
confused with massN is the number of turng\is the area of the loop,

| is the current in the loop, amds a unit vector. The produbliAnis the
magnetic moment (see 4.12). From equation (145), it becomes evident
that this quantity is defined as an action potemtial 1/B = SP(A)[2Z-

spacé f. One can obtain the same dimensionality for the magnetic mo-
ment when one departs from the prodot NIAn and considers its
definition within geometry. The above equation confirms that all elec-
tromagnetic systems can only be assessed as rotations - for instance, torque
is a synonym for rotating space-time (21).

Like the electric field, the magnetic field is also depictediag-
netic-field lines. This geometric presentation is a pure abstraction and
has no correlate in the real world. The link between the two fields is
obtained by the velocity of the electric system (charge), which is one-
dimensional space-time of the particle:

_ [1d - space- time]f
f

_E ~fd - i
V= B = [1d space—tlme] (146)
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This is another iteration of the Law for one-dimensional space-time. The
development of the concept of magnetism has produced a useful rela-
tionship between the charge of the electron and its mass (Thompson’s
measurement), which is an application of UE as an RT:

SP(AiZd —spacc}C arge SP(A),,
i: harge _ (Area =SP(A) (147)
me SP(AiZd - Spacéﬂass SP(A)energy-relation

This quotient has played a central role in the development of the theory
of relativity, first in electromagnetism (Lorentz) and then in the special
theory of relativity (Einstein). Equation (147) is the method of definition
and measurement of thmass spectrometer(priority of theory over
empiricism), which is a basic instrument of modern chemistry. It is used
to find themass-to-charge ratioof ions of a known charge (area) by
measuring the radius of their circular orbits in a uniform magnetic field

r = mv/gB. When this formula is solved for the charge-mass quotient in
(147), we realize why experimental research is a tautology of the Law - it
always assesses the continuum or the probability set, that is, the primary
event:

m_ Bz _ f2[2d —space}
q 24V 2[2d - space-time]

=SP(A) (147a)

This example illuminates how the mathematical method of definition of
guantities is introduced as a method of measurement in research - a fun-
damental theoretical aspect of science that has remained cryptic to physi-
cists until the discovery of the Law. It focuses on the central conclusion
of the new axiomatics, namely, that any experimental result is part of the
continuum (the set of all numbers), so that this abstract term of mathe-
matics is equivalent to the primary term.

The tautological character of any experimental research can be illus-
trated by another expensive toy of physicists, financed by the aggregated
product of the taxpayers - tlogclotron. Thekinetic energy of cyclo-
trons is an application of UE:

2R2
Ein = ;E(% @[ 2 =SP(A)[2d - space-time] (148)
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411 THE QUANTUM HALL EFFECT (ND)

The magnetic force which an electromagnetic photon system exerts on a
current-carrying wire (material electric system) acts on the microscopic
carriers of the electric current - the electrons. This results in a separation
of charges (electrons and ions), calledHiadl effect. This phenomenon
describes the vertical energy exchange between a photon system and an
electric material system. Such an interaction can be precisely interpreted
in terms of the reciprocal behaviour of thRCsof two contiguous lev-
els, which is a basic axiom of the new axiomatics

The separation of the charges leads to the building dfiétievol-
tageVy, that is opposite to the magnetic fofeé= q vy x B = gE (143),
wherevy is the drift velocity of the charge carriers drd vy x B = [1d-
space-timgf is the electric field or acceleration of the photon system
(107). When we consider the widthof the wire strip, we can express
the space-time of the photon system in terms @lé@stromagnetic po-
tential V,, or LRGC,;

V., = LRG,, = WE = wvy x B = [2d-space-tim}, (149)

ThisLRCis equivalent to thelall voltage in magnitude, but opposite in
direction:

Vy = LRG, = wE = wv, x B = [2d-space-tim}, (149a)

The Hall voltage is theRCof the material electric level, which is recip-
rocal to the electromagnetic potential of the contiguous photon level.
This is an aspect of the reciprocity of space and time. It terms of math-
ematics, this physical relationship can be expressed by using the minus
signVy = -V,, = —WE, or the number ,1“ for reciprocity. Both methods

of expression are equivalent abstract conventions of mathematics in terms
of human cognition. In the present case, we regard the electromagnetic
photon level and the electric material level as two U-subsets of space-
time that contain themselves as an element. They build a new system, the
space-time of which can be assessed according to AR and expressed in
terms of statistics as the certain event (method of definition and meas-
urement):

VyV,, = SP(A)=1 = certain event, oV, = 1/V, (150)
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Equation (150) gives the reciprocal character of the tRGsof the
resultant system as a quotient. We should be aware of the fact that we
can assign any other number to the resultant system SH(Awithout
affecting the real content of this formula.

This reciprocity can be presented in many different ways, depending
on the quantities used. For instance, instead of the Hall voltage we can
consider the electric curreht ngvy A = ngvgwt, wheren = SP(A)/[3d-
spacé = p (47) is the number of moving charges (areas) per unit volume
in the wire strip with the cross-sectional are@asfwt (t is thickness of
the wire strip). The geometric approach is cogent. When the formula of
the current is rearranged by substitutigg = V,, /B from equation (149a),
we obtain for th@umber of moving electron chargesor areas (= €)
the following practical equation:

= B _ SP(AiZd - space- time] _
etV SP(AiZd - spacéx [1d - space}x [2d - space- time]

_ SP(A)

[3d - space} (151),
where SP(AF SP(A)/SP(A). Equation (151) is a mathematical iteration
of the formulae of the Hall voltage (149a) and the electromagnetic po-
tential (149) and gives the density (47).

The Hall effect assesses the energy interaction between any electro-
magnetic photon system and any material electric system at the macro-
scopic level - the Hall voltage is the macroscopic aggregated product of
the electric microscopic interactions at the particle level. These interac-
tions are assessed by theantum Hall effect, as first described by
Klaus von Kilitzing, for which he received the Nobel prize in 1985. When
the LRG, = V, of the material electric system is given as a function of
the time of the electromagnetic photon system, the magneti¢ fie!8,
the plot ofV results in a series of plateaux indicating that the Hall volt-
age iquantized. Energy (space-time) is always quantized - it manifests
itself in constant action potentials. Thus the quantum Hall effect is a
tautological experimental confirmation of our axiomatic conclusion con-
cerning the inhomogeneous character of space-time, just as all achieve-
ments in science awarded with the Nobel prize are intuitive tautological
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confirmations of the Law within the realm of mathematics. It is, indeed,
an irony that Nobel deliberately excluded mathematics from his award.
The quantization of Hall voltage is expressed by the so-catlad
Klitzing constant, which is given as a ratio of the basic photon and the
electric charge (PCA) and has the dimensionality of the resistance (137a):

h m A 2 _ SP(AiZd - Spacémp [2d - Spacéelectron _
e g SP(AR[4d - spacd, -

1
SP(A)

=SP(A)= f =25813s1=Q] (152)

Equation (152) is an application of UE as an RT. This constant is used as
a method of definition and measurement of the Sl unit, “ohm®. In fact,
von Klitzing constant is a hidden definition and an adequate method of
measurement of the basic Sl unit second. This becomes evident when we
express this constant in terms of time:

h )\ fp fp
RKzgz o xf—:SP(A)?=SD(A)f =f  (152a)
p ce ce

Formula (152a) is also UE as an RT. Here, the time of the basic goton
has been chosen as the reference periodicity, to which the intrinsic time
(periodicity) of the electron, the Compton frequency, is set in relation
(PCA). Such formulae do not enlarge our cognitive knowledge, but merely
illustrate the infinite potential of mathematics in creating new physical
guantities and relationships - space-time is an infinite continuum.

412 PRECURSORS OF MAXWELL'S EQUATIONS-
ELECTROMAGNETISM OF MATTER

The precursors of Maxwell's equations are:Biyt-Savart law
2) Ampeére’s law 3) Stokes’ integral theoremof Ampére’s law
4) Gauss’s law of magnetisnb) Faraday'’s law. These laws are appli-
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cations of UE - they are obtained by introducing new quantities of electro-
magnetism and by building various relationships between them. For this
reason they can be unified in the four Maxwell’s equations of electro-
magnetism.

Biot-Savart law was deduced by Ampére from Coulomb’s law for the
electric field of a static point charge= SP(A)[2d-spacéby replacing it
with the current elemeid| = [2d-space-timE(4.2, definition of Ampére).
When we replace the produpt with the current segmeld! in the equa-
tion of the magnetic field = F/qv (143): qv = SP(A)[1d-space-
time] = p, = Idl = [2d-space-timp= LRGC, = [n-d-space-time(PLE),
and express the force by Coulomb’s law, we oliBait-Savart-law for
the magnetic field:

_ Ko ldIxr _
a8 41t r2 f (153),
wherer is a unit vector. The method of definition of this law is geometry.
Biot-Savart law can be applied to a current loop described as a circle,
solenoid, or straight witd he actual geometry of the macroscopic elec-
tric systems can vary infinitely.

In 4.5 we have shown that Gauss’s law is a derivation of Coulomb’s
law by introducing the quantity electric flux. Analogoushmpeére’s
law has been derived for the magnetic field by assessing the tangential
component oB summed around a closed cu@¢usually the circumfe-
rence of a circle) to the curreinf which passes through the curve (area
of the circle):

fc Bl =p,l¢ =SP(Aild —space—time]= p (154)

Ampére’s law is an application of the axiom of CAP by using the quantity
momentum This law assesses the vertical energy exchange between the

magnetic photon systemf. B/, = Bl =SP(A)[ld - space-tim¢],,

(see (110), SP(A) stands for integration) and the material electric cur-
rent-system /dl = SP(A)[1d-space-timpin terms of energy conserva-
tion. Ampére’s law iterates the law of conservation of momentum of

classical mechanics for electromagnetism. In equation (154), the tangen-
tial component of the magnetic field corresponds to the angular frequency
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(154a). This shows that electromagnetism is a synonym for the vertical
energy exchange between the magnetic photon level and the electric level
of matter. This law is used to describe a collection of electric systems of
varying geometry. The most common one istthieid:

{B Ldl = 2B = 2rrf = w=angular viocity (154a)

This formula is an application of UE for the space-time of rotations (1.4,
(17)). It confirms that the magnetic field in Ampére’s law is angular fre-
guency. The application of Ampere’s law has been found to be limited.
Maxwell solved this problem by introducing a new quantity -dise
placement current(4.13).

Within mathematics, one can express the magnetic field by gradient
building (4.6). Demonstrating the infinite propensity of mathematical
consciousness to create new symbols, Stokes introduced a novel symbol
called ,rotation” instead of the Nabla operatarB =rot B = f /[1d-
spacé = Bn, wheren is defined as a vector= n/[1d-spacé(n=1isa
unit vector) that is perpendicular to the afeaf any electric system, for
instance of a loop. The term ,rotation” illustrates that Stokes must have
intuitively felt thatB is defined as an angular frequency, and that his
integral theorem of Ampére’s law describes a simple rotation. This
new presentation of Ampére’s law is set equivalent torthgnetic flux
@, in an analogy with Gauss’s law (119):

¢, = f. BLdl = [(BhdA=SP(A)ld - space-timgl = p  (155)

Stokes’ integral theoremis an iteration of known mathematical pat-
terns - of Gauss's law of electric flux (119) and of Ampére’s law (154) -
that is continued in Faraday'’s law and Gauss'’s law of magnetism. Strictly
speaking, the magnetic flux in (155) has the dimensionality of a momen-
tum. However, when the vectaris regarded as a pure numier n/
[1d-spac¢ = [1d-spacé,,msf[1d-spacé = SP(A), the magnetic flux ac-
guires the dimensionality of an action potential (see Gauss’s law of mag-
netism below):

@, = Ep = SP(A)[2-spacé f (155a)
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The three laws have been designed to describe the vertical energy ex-
change from the electric level of matter to the magnetic photon level. In
the early 1830s, M. Faraday and J. Henry discovered independently that
a magnetic field can also induce an electric current in a wire, but only
when it is changing. This confirms our axiomatic conclusion that any
energy exchange occurs in both directions. Changing magnetic fields
produceinduced emfs(electromotive forces), also calledduced
potentials (inducedLRC), and nduced currents The vertical energy
exchange from the magnetic photon level to the electric level of matter is
referred to asnagnetic induction This approach has led to the deriva-
tion of Gauss’s lawof magnetismfrom Stokes’ integral theorem (155-
155a):

@, = BA=SP(A)[A-spacéf=E, (156)

In this law, magnetic flux is defined as the action potential of the mag-
netic photon system that is transformed into the action potential of the
electric system of matter, conventionally called ,induced current®. In the
conventional theory of electromagnetism, this vertical energy exchange
is assessed biyaraday’s law, which is an application of CAP as ex-
pressed for theRC,

£=U =LRC=[.EHl = —dd‘ptm =LRG, =-LRG,  (157)

Equation (157) assesses the reciprocal behaviour eR@ef contigu-
ous levels. The integral calculus used for the electric long-range correla-

tion LRC, = [.ELdI , and the differential calculus used for the magnetic

LRG,, = dg,/dtimplicate a measurement, so that equation (157) actually
defines the space-time of the two levels - the magnetic photon level and
the electric level of matter. Thus Faraday’s law simply says that energy
(space-time) is conserved, while being exchanged. Indeed, physics can
be an open book when appropriately interpreted.

The precursors of Maxwell’s equations shed light omtagnetism
of matter. Until now we have been speaking of magnetism as a property
of photon space-time - of the magnetic fi@ds the time and of the
magnetic fluxg,, as the action potential of the magnetic photon level. In
reality, all systems and levels of space-time are U-sets that contain them-
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selves as an element. It is not possible to distinguish the magnetism of
photon space-time from that of matter. The concept of “magnetism in
matter” is a convenient way of describing some material microscopic
levels in terms of electromagnetism. In this sense, one speakagef
netisation M of materials, which is defined as the net magnetic dipole
moment per unit volume of the mated!= dm/dV.

Before we interpret this term, we must explain the basic quantity of
magnetism - thenagnetic moment This quantity is usually defined for
the microscopic level. It is an application of rotational mechanics to the
atoms or particles of matter, which are regarded as rotating systems. The
magnetic momentof the atoms is defined as the product of the current
and the area of the circle:

m=IA = ITrr2 (158)

There is no consistent epistemological explanation for this decision in
the theory of magnetism. We shall now give one in the light of the new
axiomatics. According to the method of definition and measurement of
the electric current and its Sl uainpere the magnetic moment is an
arbitrarily selected constant amount of electric energy, to which the
electric energy of other electric systems are compBgfed = E/| =

= E/1[amperg = f = SP(A). Within mathematics, we are allowed to
express the symbol of the electric current with SR{A) When we

set this symbol in equation (158), we obtain fonttagnetic moment

the dimensionality oKg:

m= A = SP(A)[A-spacé = K, = moment of inertia  (159)

As we are dealing with rotations, the magnetic moment expressed as
is equivalent to the quantity, moment of inett{@2), which should not

be confused with current (ambiguity of symbolism). This is a classical
example of the dualistic approach in physics. Thus the actual definition
of the magnetic moment which is vested behind the conventional deriva-
tion of this quantity is that of structural complexity called the ,moment
of inertia“ of rotations. This can be illustrated when we scrutinize the
conventional method by which this quantity is deriveglqf = g/T =

= SP(A)[Ad-spacé, where the period i§ = 2rr/v, so thatl = gv/2rT.
Whenl is substituted in equation (158)= 1A and the latter is rear-
ranged, we obtain for thmagnetic momentthe above result (159):
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q L= SP(AIZd —spacé E = 1

2m,  2SP(AJ2d -spacé " 2

E,=

= SP(AiZd - spacéf =

= SP(AiZd - spacéz K., whenf =1(160)

Equation (160) illustrates that the magnetic moment can be expressed in
a dualistic manner: dynamically, as action potential with respect to angu-
lar momentum and statically, as moment of inertia with respect to the
area of the circle. Thus the method of definition of the magnetic moment
is simple geometry as with most other quantities in physics. In terms of
knowledge, this method is fairly simple: the charged particle, for instance
an atom, is regarded as a mass poiptwithout space (volume) that
rotates in empty space around an orbit with the radilise inadequacy

of this formalistic view (N-set) is a recurrent motif of the present elabo-
ration.

When we use equation (160) for the electron as the basic action po-
tential of the electron level and set this quantity in relation to the basic
photon (action potential) of the photon level, we obtain fonthgnetic
moment of theelectron the following solution:

e L gAa L _ L _ circumferece Lo

2mh Am A L 4 h

=circle- areaxlf; (161)

When the definition of the magnetic moment is applied to the electron,
we obtain the basic natural constant, calletir magneton(100) with-
in geometry:

m=K EA(L)=SPA2d—s acéSP(A)=SP(AJ2d - spacé= K
s ( p (A) ( p s

A(h)

or m=mg (162)
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Knowing the dimensionality of the magnetic moment, we can answer
our initial question concerning the meaning of the temagnetisa-
tion*:

_dm_SP(Af2d -spacd _  SP(A)

M “dv [3d-spacd _[m—space}:pm:

= magnetic density (163)

This is the whole theoretical background of the magnetism of matter.

413 MAXWELLS EQUATIONS ARE
DERIVATIONS OF THE UNIVERSAL LAW

In 1860, J.C. Maxwell discovered that the laws of electricity and mag-
netism could be synthesized in a general mathematical presentation con-
sisting of four interrelated equations. These equations contain the two
Gauss’s laws for electric (119) and magnetic flux (156), Biot-Savart law
(153), Ampére’s law (154), Stokes’ integral theorem of Ampére’s law
(155), and Faraday’s law (157). These laws are mathematical deriva-
tions of the Law for particular quantities of electromagnetism and their
relations. The actual achievement of Maxwell was the introduction of a
new quantity calletMaxwell’s displacement current(164), with which

he eliminated the limitations of Ampére’s law.

Maxwell's equations relate the electric field (accelerat®m@and the
magnetic field (timepB of the electromagnetic systems of photon space-
time to their corresponding electric systems of matter, which are described
in terms of charg® = K, = area, currenk = E, = action potential, and
space quantities, fitspacé and [d-spacé-quantities. The epistemolo-
gical achievement of Maxwell’s equations is to furnish the evidence that
the level of electromagnetism iswhve character- his equations can
be combined to yield wave function (170,a) that is identical to the
classical wave function in wave theory and to Schrédinger wave equa-
tion of quantum mechanics.

Since de Broglie (1924), the wave character of matter is a well estab-
lished fact in physics. In the new axiomatics, space-time is energy ex-
change. Its unique, universal manifestation is motion. Due to the closed
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character of space-timall motions are superimposed rotations they

are open systems of space-time and contain its properties as an element
(U-subsets). Any rotation is a source of waves and vice versa - any wave
can be regarded as a superimposed rotation. All systems and levels of
space-time are particular superimposed rotations - their constant space-
time can be assessed with UE. Waves (rotations) have the intrinsic ca-
pacity to create structural complexity with an infinite variety of forms,
for instance as standing waves or solitons. Such forms have a finite life-
time that depends on the conditions of constructive and destructive inter-
ference. This is the basic epistemological outlook of the new axiomatics
in terms of wave theory. It effects a great simplification in our physical
view of the world and, in particular, of electromagnetism and quantum
mechanics.

When Maxwell developed his four equations of electromagnetism
through pure mathematical deduction, it was not known that electro-
magnetism was of wave character. Only 27 years later did H. Hertz con-
firm it experimentally. This historical glimpse illustrates the priority of
deductive knowledge over empiricism and rejects empiricism as an
epistemological approach. Hertz’ result was anticipated by another basic
equation of electromagnetism, which was deduced by Maxwell from the
primary term of our consciousness in an intuitive manner - that of the
speed of light(105):

1
Ho€o

c2 =

=LRC=E(l,, = [1d - space}f [space}z [Zd - space- time]p

This equation reveals that the square speed of light, respectively, the
LRC (universal potential ) of photon space-time, can be expressed
as a product of its electric field or accelerati(109) and the

magnetic field length,, (110):

c2 =Eyl,, =0.11294x102[ms2]x 0.795775¢108[m] =

=8.9875x10%[m2s2],
or
Cc=2.9979245810° [ms Y]
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The two abstract quantitie§, andl o, of photon space-time appear as
natural constants in Coulomb’s la®f, Gauss's lawk), Biot-Savart

law (,,0), and Ampere’s lawl(,). As these mathematical laws can be
experimentally verified, the two constants of photon space-time can be
easily determined in electromagnetic experiments (empiricism as a tau-
tology of mathematics). Maxwell deduced their values theoretically from
the speed of light, the magnitude of which had been known in astronomy
for a long time.

The reason why Maxwell had to introduce the displacement current
was the limitation of Ampére’s law. This law measures the tangential
integral of the magnetic field (angular frequency) around some closed
curveC of an electric system to the current that passes through any area
bounded by that curve:

fc Bl =p,lc = SP(Aild - space- time] =p

This geometric approach is based on the notion of closed systems and
holds only for non-interrupted currents, that is, for homogeneous elec-
tric systems of matter (conservation of momentum). In reality, space-
time is inhomogeneous (discrete) and open. When we apply this axio-
matic knowledge of the nature of space-time to Ampeére’s law, we must
conclude that its basic statement ,the current that passes through any
(photon) system bounded by that curve® is a geometric abstraction which
neglects the adjacent system that creates the magnetic system or field.
For instance, if we have a capacitor that builds a magnetic field, accord-
ing to Ampére’s law there should be no current through the surface of the
capacitor’s plate because the electric charge (area) stops on the plate.
This stems from the idea that electromagnetic waves are propagated in
vacuum. In addition, Ampére’s law does not consider the recharging of
the capacitor.

In the new axiomatics, we define space-time as continuous, but dis-
crete - the open systems and levels are contiguous and exchange energy.
Above all, they are U-sets that contain themselves as an element - the
space-time of any system is the aggregated product of infinite other lev-
els that can be integrated into two levels. The space-time of the system
can be regarded as an interaction between these two levels (AR). This is
precisely the axiomatic conclusion which Maxwell intuitively recognized.
He realized that Ampére’s law can be presented in a generalized form so
as to include all practical situations, if the currantthe above equation
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is replaced by the sum (aggregated product) afdhneluction current|
and another componehy since then calletlaxwell’s displacement
current:

dg, _ do, _ Esf _
= = =SP(A)2d - spacéf = E
gt Edt E, o J2d - spacdf =E.  (164)

Iy =€

This definition incorporates Gauss’s law of electric fipre EgA with
the dimensionality ofp, = Es= E,v (119, a,b). The electric fiel, is a
guantity of the magnetic photon system.

Thus thedisplacement currentis a definition of theac-
tion potential of the magnetic system that is built around
any electric system (currehjtof matter.

This action potential is regarded from a dynamic point of view and is set
in relation to the action potential of the electric system of matter - to the
currentl. This is the actual advantage of Maxwell’s approach over that
of classical electricity and magnetism. It is an intuitive application of
AR: the space-time of the resultant electromagnetic system (U-set) is the
product of the two interacting action potentials. When the axiom of CAP
is applied, the resultant action potential of the system can be presented
as the sum of the two action potentials within mathematics (degree of
mathematical freedom),,,= | + I;. Maxwell sets this new quantity in
Ampére’s law and solves it for thenomentum:

d e Isum
FBAl =1 +1,) = ol +ggg e = -um =
C dt I

Ho

= SP(Aild - space—time] =p (165)

The final result of this law remains the same. The new presentation of
Ampére’s law has the advantage that it involves the two interacting ac-
tion potentials. If we now consider that all systems are open U-sets that
interact, we must include all action potentials to obtain the exact equa-
tion of space-time. This circumstance is known in electromagnetism as
the principle of superposition. It explains why Maxwell's equations
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result in complex mathematical calculations when applied to the real
world. Mathematics is the only adequate perception of space-time, but
only within the limits of the approximation which it introduces through
its symbols - the closed real numbers.

As with all other laws, Maxwell's new derivation of Ampére’s law is
also based on the paradigm of ,area in motion“. This can be easily dem-
onstrated. The sum of the two currents corresponds to the net current
that flows in the space of the electromagnetic (photon and electric) sys-
tem. This results in an increase of the area (charge) within the volume of
this systenlg,,,= dQ/dt. This is the classical definition of electric cur-
rent (4.9). This ,area (charge) in motion“ can be set in relation to the
electric flux:@, = Q/ey = EQ (119b). When this equation is divided by
dt, we obtain again théisplacement current

do, _dp, _ dQ
€ = =—*=],=E 166
®dt Edt dt ¢ ° (166)
Evidently, the above formulae are mathematical iterations oE3E,,
whenf = 1. When the timé is considerediaraday’s law can be pre-
sented in a new mode with respect to Maxwell’'s displacement current:

€=fEdl = _‘L(Ptm =SP(A12d —space—time]: E.f (167)
C

The symbol SP(A) stands for integration. The minus sign assesses intui-
tively the reciprocal behaviour of thé&kC of contiguous levels.

The above derivations illuminate how the precursors of Maxwell’s equa-
tions have been unified into tgeneral equation of electromagnetism
which is a derivation of UE. Within mathematics, it is traditionally pre-
sented by the followinfpur Maxwell’'s equations:

1
fEndAz ?annen = E0 nnen — Es= EAV (1688.)
S

0

B0A=SP(A)[2d - spacd=E, =0 (168b)
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__d -
gEdI = —aandA— E, %0 (168c)

d .
inI = ol + Moo 0 £EndA= p =SP(A)Id - space-timgl  (168d)

The above equations representititegral form of the Law. Equation
(168a) stands for Gauss’s law of electric flux and exprdsseg, f in

the mathematical forfas = E,v. Equation (169b) stands for Gauss’s law

of magnetism and Stokes’ integral theorem of Ampére’s law and tells us
that any action potential can be unilaterally regarded as the ,improbable
event*E, = SP(A)= 0 when it is completely transformed into another
action potential (CAP). Equation (168c) stands for Faraday’s law and
expresses CAP bilaterally,; = (-)Ex, = SP(ARO. And finally, equa-

tion (168d) assesses the electromagnetic system resulting from the verti-
cal energy interaction between the electric system of matter and the mag-
netic system of photon space-time as a momentum, which is presented as
a vector (line) - hence the concept of electric and magnetic field-lines.
We conclude:

The four Maxwell's equations are mathematical deriva-
tions of the Law derived by AR - they assess the vertical
energy exchange between the photon level presented as a
changingelectromagnetic fieldE andB) and the electric

level of matter (predominantly the electron level) given as a
current [ (Ep).

The above four integral equations can also be expresseddiffénen-
tial form without affecting the final results. This is done by using Nabla
operatorl] a = da, , ,/dX,y,z= a/[1d-spacg:

[1d - space- time]f

OE =0=SP(A) hd - spacd

=SPA)f2=12=0 (169a)
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dB

[E = a4 =SP(A)f2=f2=SP(A)=1 (169c)
0B = +y€ dE _ SP(A)r———5=SP(A)=1
"0 gt [1d - spacq ’

whenf =SP(A)= 1 and[1d-space = SP(A)=1 (169d)

The above equations are said to hold in vacuum (empty space). In fact,
they hold in photon space-time. They are mathematical iterations of
Kolmogoroff’s probability set, which is an equivalent concept of the pri-
mary term. We conclude:

The four Maxwell’'s equations express in theidifferen-
tial form theprobability set 0<SP(AX1, which is a forma-
listic mathematical perception of the primary term.

The last two equations (196c,d) acquire in the conventional differential
presentation the following form:

0%E 1 9%
o (170)
02B _ 1 92B
o oo (1702)

Thus the two Maxwell's equations appear to be derivations of the wave
equation (2.4, (61& (62)) for aplane (area) electromagnetic wave.
However, this does not mean that the electromagnetic waves are really
plane, but that the geometric approach departing fronh R@= c? of
photon space-time automatically results in d-$pacé-presentation of

the electromagnetic level of photon space-time. Within geometric for-
malism, the electric field and the magnetic field are regarded as supe-
rimposed waves that oscillate in phase with the same frequency. When
equations (170) and (170a) are rearranged, we obtain a simple relation:
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E = Bc = [1d-space-timpf = acceleration= a (171)

The electric fieldE around an electric system of matteBis f times
greater than the one-dimensional space-time of the photon level. As both
the electric field and the magnetic field are presented as perpendicular
vectors, the direction of propagation of the resultant electromagnetic wave
(U-set) is the direction of the cross prodEck B (geometry of photon
space-time). However, we should be aware of the fact that geometry is a
posterior method of presenting space-time, and does not enlarge our
knowledge of the primary term, that is, of the physical world. Any true
knowledge can only be acquired in philosophical-logical categories.
Mathematics is a secondary instrument for the precise presentation of
space-time.

414 THE WAVE EQUATION IS THE
DIFFERENTIAL FORM OF THE
UNIVERSAL EQUATION

In the previous chapter we have shown that the two Maxwell’'s equations
(170) and (170a) are applications of the classical wave equation (61) for
photon space-time by setting the square speed of light aRef this

level LRC = U, = ¢ = v2 = [2d-space-timp(62). From this we come to

the following important conclusion:

Thewave equationis thedifferential form of the univer-
sal equation:
2
E=LRC= 2 = otz =

ot2

= SP(A)[2-space-timp= [2d-space-timg
when SP(AF 1 (172)

It can be applied to any level of space-time, such as material levels (op-
tics, acoustics), electromagnetic level of photon space-time (electromag-
netism), and microscopic particle levels (Schrodinger wave equation of
guantum mechanics).
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The method of definition of various physical quantities that are presented
as [d-space-timequantities is differential calculus as employed in Nabla
and Laplace operators (4.6). Due to the frequent two-dimensional pres-
entation of the primary term within mathematical formalism according
to AR, one can obtain thestland 2d derivative of this quantity with
respect to time or space. This is the method of definition of Schrodinger
wave equation. Here, we shall present some frequent quantities of electro-
magnetism that are obtained from the primary term by the method of
differential calculus. Thenergy densityn, of the electromagnetic wave

is a common quantity which is obtained by gradient-building from the
electromagnetic energy:

Ne =0 E =0 hf=0LRC= [2d-space-timp/[1d-spacé =
=[1d-space-timpf =E, a 173)

The energy density has the dimensionality of the electric field or acce-
leration and is thus not identical with the classical density (47). This
example illustrates the confusion which one finds in physics - the quan-
tities are introduced in a chaotic manner within mathematics without
making any effort to organize them in an axiomatic system. This is the
major deficiency of this discipline, as can be proven by further expres-
sions of the energy density, which do not reveal the differential method
at first glance:

-1 _E2 .
n.=E,a= EeOEZ = 2TEO =[1d - space-time] f (174)

This equation (RT) is often used in quantum mechanics. Itis also applied
to obtain themagnetic densityin a tautological manner:

2 2 E2 2
n,=E.a= B* _ E/c) S E =[1d - space-tim¢] f (175)
24, 24, 2c2  2E,

From equations (174) and (175), #lectric andmagnetic densityof
the electromagnetic waves (photons) are obtained as U-sets:
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E2 B2 ER EBI
n +|’]m:gE2:7:7:BZ|O:7:7“0 176
) ’ Eo Mo e Aa (176)

The above equations illustrate the redundant, pleonastic character of phy-
sical mathematics. This also holds for the quanttgynting-vector”:

ExB
Ho

S= =E><B.I“0 =[2d - space-time]f = Ef =E,f =E,

whenE = E,, and SP(AF 1 a77)

These exercises can be continagdnfinitum- mathematics, being an

adequate perception of space-time, has the infinite capacity to produce
new terms, just as space-time has the infinite capacity to produce new
levels of space-time. This same tendency of space-time is also mani-
fested by human consciousness, which is a mirror image of space-time.
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5. QUANTUM MECHANICS

51 BOHR MODEL OF ENERGY QUANTIZATION
ANTICIPATES THE INHOMOGENEITY OF
SPACE-TIME (ND)

While thespecial theory of relativity was established kinstein at a
stroke around 1905, the foundationgjpdntum mechanicswere gradu-
ally laid by him (explanation of the photoelectric effect) and by many
other physicists between 1905 and 1926 (Schrédinger, Heisenberg). It is
remarkable that the origins of quantum mechanics were not in the disco-
veries of radioactivity or atomic spectra, but in thermodynamics, or more
precisely, in the interpretation of the laws of radiation which assess the
vertical energy exchange between the thermodynamic level of matter
and photon space-time.

Based on the concept of blackbody radiation as employed in Stefan-
Boltzmann law (80,a), the historidahyleigh-Jeans lawwas derived in
a classical calculation of thermodynamics describing the homogeneous
distribution of the power of radiation with respect to the wavelength as
assessed by Wien's displacement RN, T) = 8rkTA™. When this law
was applied to short wavelengths, it rendered infinite amounts of radi-
ated photon energy, called thiraviolet catastrophe.

In 1900, Planck acquired through pure deduction a novel presenta-
tion of this law by assumingfanite, constant quantity of photon en-
ergy - the Planck’s constanth - and thus eliminated the ultraviolet
catastrophe as a mathematical artefact. In the new axiomatics, we call
this elementary amount of energy thesic photonor thebasic action
potential of the photon level. Itis the universal reference system to which
all space, time, and space-time relationships (e.g. as mass) can be com-
pared as real physical quantities according to PCA. Planck’s equation
E = hf gave birth to the idea thapace-time is quantizedthat is,dis-
crete (inhomogeneous)This philosophical concept builds the founda-
tion of guantum mechanics, including the Bohr model, Schrédinger wave
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equation, QED, QCD, and GUPlanck’s famousequation of photon
energy.

E = hf = E, f = mc? = SP(A)[A-space-timp (178)

is an application of UE for the photon level. Using this equation, Ein-
stein explained thphotoelectric effect He departed from the vertical
energy exchange between the electron level of matter and the photon
level, which was experimentally found to be quantized (Hertz, 1887;
Lenard, 1900). When the intensity of light of a given frequency is increa-
sed, more photons fall on the surface per unit of time, but the energy
absorbed by each electron is unchangedg.(Bhould not be confused
with magnetic flux) is the energy necessary to remove an electron from a
metal surface, thmaximum kinetic energyof the electron is given by
Einstein’s photoelectric equation

(L/2mv?) . = €Vp = hf — @ = dE = SP(A)[d-space-timE (179),

whereV, is called ,stopping potentialindg ,work function“. Equation

(179) presents the two levels which participate in this vertical energy
exchange as open entities. It also determines the borderline conditions,
under which electrons are ejected and build a distinct level of kinetic
electrons. These conditions are assessed by the magnitudes of the two
constituents of photon space-timéhreshold frequencyf, andthresh-

old wavelengthA,:

@=hf, = % =Ef, = EA% =SP(A)[2d - space-time] (179a)

t t

The photoelectric effect was further supported by the discovexy of
rays by Rontgen. When electrons interact with a material system, they
produce a specifi@remsstrahlung spectrum (braking radiation). Its
cutoff wavelengthA,, is assessed by the above equation (179a):

hc _ hc
=—=-——=[1d -spac
"TE T ey [ pacé (179b)
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Further evidence for the vertical energy exchange between the electron
level and the photon level was furnished@®ympton in a key experi-

ment, measuring the scattering of x-rays by free electrons. In 1.9 we
have departed from the axiom of CAP and expressed the classical equa-
tion of Compton scatteringin the new space-time symbolism. From
this experiment we have determined the mass of the basic photon
m, = 0.7310°0 kg (45b), which is a novel fundamental constant ob-
tained for the first time in conjunction with the discovery of the Law (see
also Tablel).

These scattered experimental data called for a general model that could
explain the various quantum effects. In 19B8hr proposed anodel of
energy quantizationfor the hydrogen atomthat had spectacular suc-
cess in calculating the wavelengths of the lines of known hydrogen spec-
trums (Balmer, Lyman, and Paschen series) and in predicting new lines.
This model had a precursor - tRgdberg-Ritz formula, which gives
the reciprocal wavelength as:

1___A1 1
X—RZ2 n22 anHnl>n2 (180)

This formula is valid not only for hydrogen with the atomic numberlZ

but also for heavier atoms of nuclear chatgdrom which all electrons

but one have been removed. The quatity calledRydberg constant

We shall show that it has the dimensionality of tiRve f and is thus
constant for all series of an element. In quantum mechanics, it is usually
given as the reciprocal wavelengtR, =f=1/A = 1/[1d-
spacé = 10.97373um™. This presentation reflects the reciprocity of
space and time.

Bohr proposed a mathematical model, which he developed by pure
deduction. According to it, the negatively charged electrons revolve in a
circular or elliptical orbit around the positively charged nucleus, similar
to the planet’s rotation around the sun. A Coulomb force of attraction is
exerted between the two opposite charges. It acts on the electron like a
centripetal force of gravitation. According to classical electrodynamics,
such electrons are bound to lose energy and must collapse in a spiral
orbit on the nucleus. Bohr eliminates this theoretical problem by postula-
ting thequantization of electron energy In hisfirst postulate, he lets
the laws of classical mechanics be valid within discrete energy levels:
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»In an atom, the electron rotates in stable, non-radiating orbits called
stationary states.“This idea of a closed system is not new, for it goes
back to Kepler's laws describing the motion of planets around stable
orbits (1.5).

The novelty of Bohr’s approach is that he departs from Coulomb’s
law and not from Newton’s law of gravity. In 1.7 we have shown that
both laws are identical mathematical applications of the Law. In Bohr
model, the electron is imagined as a charge point with a zero space that
revolves around the nucleus in a circular orbit with the raditibe
geometric method of this model is cogent.

It is important to observe that at that time almost nothing was known
about the composition of the nucleus, except that it was positively charged.
In fact, Bohr postulatedn equivalence between the electrostatic energy
of the electron and its gravitational energy by considering them as U-
sets. Mathematically, the model assumes an equivalence between the
Coulomb force, and the centripetal gravitational force of Newtgp
with which the vertical energy exchange between the two systems, elec-
tron and nucleus, is assessed:

mv2 _  e2 m,f.v2 Eeeq,f.e
r 4ATE Il 2 r 412

(181)

This is an application of CAP for this vertical energy exchange expressed
by force as an abstract quantity of space-time. The above equation holds
for the hydrogen atom with a nucleus of one proton and the charge (area)
of +e. We can rearrange equation (181):

armyv?r = Egqy? fee (181a)

When we solve equation (181a) for the electron velogityhich is a
tangential velocity, we obtain the kinetic space-time of the electron as its
LRC

V2 = & — qup2 fc,e

= = = [2d - space- time] =
AT mr  Ammyr

= LRG, = congant (182)
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Equation (182) reveals that the kinetic space-time of the electron de-
pends exclusively on the space-time magnitudes of the basic ghoton
given as chargeg, and massn,, as well as on the electric field of the
photon leveE,. The Compton frequendy,can be regarded as tinéin-

sic timef;, of the electron, which is a specific microscopic sysfem f;,.

We have shown that this quantity depends on the space-time of the basic
photonf, .= e/q, = SP(A) (98). Just as the intrinsic time of the electron

is a function of photon space-time, so also is the second constituent of
this microscopic system - the so caleohr radius a,. We shall derive

this constant in (191). Throughout this elaboration of the basics of quan-
tum mechanics, a ubiquitous fact emerges that should be noted at this
point: all mathematical presentations of quantum systems can only give
the space and time magnitudes of the systemm@astants(constant
space-time of the parts).

In hissecond postulatewhich is a logical consequence of the first
postulate, Bohr rules out the radiation of photons in the stationary states.
The atom, or more precisely, the electron, radiates only when the elec-
tron makes a transition from one stationary state to another. The fre-
guency of the emitted photons is related to the energy of the orbits and is
set in comparison to the energy of the basic photon (PCA):

E-E, dE_E
=——= — =SP(A
H h o E, (A) (183)

Equation (183) is an application of the Law for the level of emitted pho-
tons. It assesses the vertical energy exchange from the atomic level of
matter to the photon level. It can be interpreted in terms of CAP:
hf= E, = AE,. Based on these two postulates, Bohr’s objective is to find

a general solution of Rydberg-Ritz formula that has been proven to be
valid in the prediction of spectral lines. For this purpose, he sets the
kinetic space-time of the electron (182) equal to the total energy of the
electron (CAP). By rearranging the above equations, he obtains for the
time of theemitted photonthe following equation:

f-dE_ e [ 1§ [ 1
h  8mehr, 1 , 0 (184)
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Equation (184) is solved for the hydrogen atonx{B). The product in
front of the parenthesis is a constant, because it constitutes constant quan-
tities. This constarf can be expressed in many different ways, such as:

e  Ee g fs

= = = zetc=v=
8me,h  8mme? 8yl

= [1d - space- timd = condant (184a)

As we see, this constant isdfspace-timequantity assessing the con-
stant energy of the emitted photons during a transition of the electron
from one stationary state to another. This transition can be regarded as a
horizontal energy exchange - our degree of mathematical freedom al-
lows us to describe the two stationary states as distinct systems of the
electron level that interact (AR). Similar to the tangential velocity of the
electron, the above constant depends only on the space-time magnitudes
of the photon level. When this constant is divided by the difference of
the radii of the two stationary states, we obtain the time of the emitted
photons as a frequency:

f = v/dr = [1d-space-timg[1d-spacé = f (184b)

Equations (184a and (184b) are iterations of UE as presented in Bohr’s
second postulate (183). At this poiBiphr’s third postulate is intro-
duced. It says: ,, The angular momenturof the electron revolving in a
circular stationary orbit hadiscretevalues”. Bohr expresses this intui-
tive perception of the inhomogeneity of space-time mathematically with
respect to the basic photon. The method of definition is geometry (24):

L=mvr = nhW2n=E, (185)

This is an application of UE for rotations (1.4). The nunmbsrdefined

by Bohra priori as aninteger that belongs to the continuum of closed
real numbers (definition by abstraction). Since then, quantum theory has
failed to give a proof as to why this number should be an integer. It is
introduced in an abstract way and is thus a pure product of the free will
of mathematical consciousness. This number embodies the human pref-
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erence for closed real numbers over transcendental numbers. The closed
real numbers are introduced by the method of definition of physical quan-
tities and only then experimentally confirmed by the same method of
measurement (circulus viciosus). This observation is of eminent impor-
tance for a proper epistemological understanding of quantum physics
and its theoretical problems.

Equation (185) reveals that Bohr model is an application of the Law
for rotations. In this sense, the electron and all other quantum systems
are regarded asuperimposed rotations whereby each rotation is a
source of a wave and vice vergaye characterof matter). This is the
vested paradigm behind all presentations of quantum physics, such as
Schrédinger wave equation, QED, and QCD. This fact has been obscured
by the various mathematical methods, such as statistics, differential and
integral calculus, exponential calculus, and modern geometric methods,
which are simultaneously employed in quantum mechanics. The origin
of these mathematical operations is the Law assessing the nature of space-
time. From a geometric point of view, rotations can be formally described
by closed [H-spacéquantities, such as circumferences, or by opdn [1
spacé-quantities, such as straight lines. For instance, the radius of a cir-
cular orbit is an open fiktspacé-quantity.

If we now interpret Bohr’s third postulate of energy quantization of
the electron in terms of rotation (185) by resorting to de Broglie’s wave-
particle dualism, we can exchange the linear momentuof the angu-
lar momentunt = mvr with the quotienb/A = E,/A = mvA/A = mv (tau-
tology of quantities). In this case, we obtain the following simple rela-
tion:

N\ = 21r = C = [1d-spacé (185a),

whereC is thecircumference of Bohr stationary orbit of the electron.
De Broglie’s interpretation of Bohr’s quantization condition & pos-
tulate) is based on the idea that the electrorsiarading circular wave

- its circumference corresponds to the stationary orbit of the electron.
Thus Bohr’s third postulate can be rewritten as follows:

n\/2=1r=C (185b)

Equation (185b) describes thanding wave condition(58) for a circu-
lar wave as discussed in 2.3. Bohr uses this equation to calculate Bohr
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radius and Rydberg constant. We shall now analyse the rational method
of calculation behind Bohr model in the light of the Law.

Bohr follows the intuitive notion of the reciprocity of space and
time and determines the actual magnitudes of the two constituents for
the system ,electron in an atom*“ according to PCA. The angular mo-
mentum of the electron, which was originally regarded as a mass point
(zero space), is, in fact, the action potential of this rotational system
L = mvr = niV2rt= E,. In Bohr’s third postulate (185), tleectron’s
action potential is given asE, = 2riL = SP(A)[2d-spacé f, whereas
= SP(A):

E, = 21l = 2mmmvr = 2rmr?w = nh (185¢)

As already pointed out in chapter 1.4, the two quantities of rotations,
andw, are defined in physics in an ambiguous manner and can be poten-
tially misinterpreted. The tangential velocity: wr has the dimensionality
of an action potential of rotatio, , (19). Notwithstanding this fact,
the angular velocity, which is fitspace-timpquantity (17), is conven-
tionally presented as a numher= d@/dt = f (angular frequency), be-
cause the angle is normally given as a number. These are basic inconsist-
encies that obscure the epistemological explanation of the mathematical
procedures employed in quantum physics. Because of these inconsisten-
cies, the tangential velocity is usually presented@sphce-timequan-
tity: v =wr =f [1ld-spacef [1d-space-timp

This clarification is the key to a proper interpretation of Bohr’s third
postulate. The produetr? in equation (185c) is defined as the moment
of inertial = mr? = K, = area= SP(A)[2d-spacg (22). In Bohr model,
this quantity is conventionally presented as a mass patrticle with “zero”
space that revolves in Bohr stationary orbit. In the new axiomatics, the
electron is regarded as a space-time system with a constant real space,
which can be described one-dimensionally by its circumfer€mdgehin
geometry. In Bohr model, the moment of inertia of the electron is regar-
ded as the certain event:=mr? =K, =area= SP(A)[2d-
spacé = SP(A)= 1. In this case, the intrinsic time of this system should
also be defined as the certain evept SP(A)= 1. In this sense, the
moment of inertia of the electron is the static expression antiiesic
action potential, that is, of thentrinsic angular momentum L;, of the
electron:
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mgr? = msr?f,, = SP(A)2d-spacg f = L, = Ep;y (186)

Equation (186) is obtained consistently within the classical mechanics
of rotations as expressed in the new space-time symbolism. We can now
set for the intrinsic time of the electron its Compton frequency, and de-
fine this quantity as theertain event

f=f.o= SP(A)= 1

This is the degree of mathematical freedom also used by Bohr. When we
set the intrinsic action potential from equation (186) in Bohr’s third pos-
tulate as given in (185c), we obtain the following result:

nh= 212 w = 2Nk, 0 = 2L, 21, = 4TPER ; fey =
= SP(A)2d-space-timp=E (187)

In this equation, the external angular velocity of the electron is regarded
as a revolving mass point. In Bohr model it is expressed bgxtieenal
time f,, of this particle, where® = SP(A). We conclude:

The equation oBohr’s third postulate is a concrete appli-
cation of UEE = E, f, for the electron as superimposed
rotation, respectively, as aircular standing wave The
electron is regarded as the resultant system of an interaction
between thaner (intrinsic) rotation and theexternal (ex-
trinsic) rotation of the electron according to AR:

L = nh=E, i, fex, When 47 = SP(A)=1 (187a),

Equation (187a) is an application of CAP. From this, we arrive at the
new interpretation of Bohr’s third postulate:

As thebasic action potential of the photon leveh is com-
pletely transformed into thaner action potential (intrin-
sic angular momentum) of tledectron:

Eain=Lin=h (187b),
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the external time f,, of the electron, which is assessed by
the angular frequency of the electron as a revolving mass
point, is set in am priori manner equal to theontinuum

of natural integersn.

fox = N = continuum of natural integers (188)

Equation (188) demonstrates repeatedly the priority of mathematical con-
sciousness over empiricism - all quantities introduced in physics are ob-
jects of thought defined within mathematics and then confirmed in ex-
pensive and redundant experimental research. The third Bohr’s postu-
late is thus an application of PLE - space-temeontinuum - for the
electron as a particular system of space-time. It is quite obvious that we
might as well build this equivalence with the continuum of transcen-
dental numbers. In fact, we must do this, in order to overcome the inher-
ent shortcomings of Bohr model.

When the resultant angular momentuf the electron is set in rela-
tion to the basic photon (PCA), the resultant time of this quantum system
is conventionally defined agiantum numbers.

NI ENEEIOR

In this casen = 1,2,3... is th@rimary quantum number,| =0,1,2,..n—-

1 is thequantum number of theangular momentum, andm= |, -

[+1, -1+2, ..., +l is themagnetic quantum number. These mathemati-

cal pleonasms of the time magnitudes of the electron level(s) in the atom
(atomic level) play a key role in the traditional view of quantum mecha-
nics. In reality, they appear to be subsets of the continuum of closed real
numbers, which is the current equivalent mathematical expression of
space-time in physics. If we now substitute the externalftiméth nin

the above equations and rearrange them accordingly, we obtain the fol-
lowing relationship between thexternal tangential velocityv of the
electron and the continuum of integers

2
vo =N o M
“o2mmr o 2mmyfr o 2nf

n (189)
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In any given stationary orbit with the radijshe one-dimensional space-
time of the electron depends only on the continuum of integgrsn
because the quotient in front of the velocity is a constant. The magnitude
of this constant is determined by the constant space-time of the basic
photon. In fact, equation (189) is an application of the Law as an RT:
v = (A 2/21Tr) % (fe/fc o It simply compares the spaag and time {,,

f. o quantities of the electron as the basic action potential of this level
with that of the basic photon when its wavelength and frequency are
defined as reference units,, f, = 1. However, equation (189) has a
deeper meaning. We can rewrite the temfy 2 to obtain thentrinsic
tangential velocity v;, of the electron:

21, & = wr = vy, (189a)

If we express the basic photon in the numerator of equation (189) with
the speed of lighh = mpc2 (44) and rearrange this equation, we obtain
the product of thentrinsic andextrinsic tangential velocity (AR) as a
function of the reference speed of light:

VeVin = €N (189b)

Equation (189a) tells us simply that thggregated tangential velocity
v, of the electron, which is regarded as a superimposed rotation, is
times greater than the square speed of light

Vv, =N (189c)

This is a remarkable result that topples another basic paradigm of tradi-
tional physics, or more precisely, of the theory of relativity, which postu-
lates that the speed of light is the maximum speed we can observe in the
physical world. How can this ,,change of paradigms” be digested by the
conventionally thinking physicist? Very easily. The knowledge that all
elementary particles, such as the electron, have a bigger aggregated tan-
gential velocity, that is, one-dimensional space-time, than the basic pho-
ton is a logical consequence of the reciprocity of space and time, respec-
tively, of energy and space :

E =f=1/[1d-spacé
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The greater the energy (space-time) of a system, the smaller its space
(extent). Had this been known earlier, the standard model would not have
been developed. It is, indeed, an act of revelation to confirm each time
the validity of the new axiomatics of the Law. Its consistency and lack of
contradiction is a reflection of the consistency of the real physical world
- the existence of one single Law. This consistency is reflected by the
present physical axiomatics.

Equation (189c) illustrates the reciprocity of space and time. The
Compton wavelength is exacflytimes smaller than the wavelength of
the basic photorf; .= A/A; . = 1.23558%107°. Any space-relationship
which we obtain for any two systems of space-time gives us the recipro-
cal of the energy relationship or mass between these two systems, for
instancef, . = m/m, (45). The same is true for the reciprocal of the cor-
responding time relationshifp . =f; /f, = f. /1 (RT). The above rela-
tionships also hold for theRCs

_LRG _U,
UU

=SP(A): n (189d)
p

This new presentation of Bohr’s third postulate confirms that in the past
any physicist who has possessed a modicum of mathematical thinking
has automatically assessed the Law in an intuitive manner in his particu-
lar area of interest. This will be illustrated for Bohr. When we set the
external tangential velocity,, from equation (189) in equation (182),
we obtain the following relationship between tadius r of the electron

orbit and the continuum of the natural integershat is, the external
time of the electrofy, = n:

v = n2
T[qupz fc,93 (190),

where my = 0.737%10%kg is the mass of the basic photon,
Ay =2.9979245810% m is the wavelength of the basic photon,
E, = 1/, = 0.1129410'2 ms?is the electric field of the photon level,
g, = 1.2966%1073° m? is the charge (area) of the basic photon, and
f..=1.23558%10?° s is the Compton frequency of the electron. All
these quantities areew constants, which we have obtained for the first
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time by employing the new axiomatics of the Law.

When we calculate the quotient in frontroffor the hydrogenn(= 1
andZ = 1), we acquireBohr radius a,, which is a fundamental ¢t
spacég-constant of quantum mechanics:

4

mpA 5 : .
3= 0.0528995¢10°m (191)

= 2. 3
T[Equz fc,e

The general formula of Bohr radius is given as follows:

_9 2
2 f
n ex (192)

r =

N |

It says that the radius of the electron stationary orbit is proportional to
thesquare of integersthat is, to the square external tifgeThe second
fundamental constant of classical quantum mechanics is, as expected, a
time quantity - the Rydberg constdrt=f (180). Based on these two
guantities of the electron, Bohr could easily derive Rydberg-Ritz for-
mula (180) from his original equation (184) of the second postulate (194b).

Equation (194b) says that the frequency of the emitted photons is
inversely proportional to. In Bohr model, the stationary orbits of the
electron are designated with the primary quantum numbst,2,3....,
beginning with the orbit next to the nucleus. In this formalistic proce-
dure, Bohr uses the continuum of integers simultaneously aetod
ordinal numbers (numerals) = 1st, 2nd, etc. and theet of cardinal
numbers (cardinal numerals) = 1,2,3...This fact of extreme epistemo-
logical importance has so far evaded the attention of physicists.

The knowledge that the radius of the electron orbit behaves propor-
tionally to the square of the integers n? (192) has been celebrated as
a great achievement of theoretical physics. It builds the foundation of
modern quantum mechanics, which describes the fine structure of matter
in terms ofguantum numbers. However, our epistemological analysis
reveals that this ,discovery"” is an application of PLE within mathematics.
We shall prove this below.

We have shown that electric charge is defined as the cross-sectional
area of the particles in motion (4.2). In real terms, it is of minor impor-
tance whether this area is defined as the square circumference
Q = u? = 41r? = SP(A)[2d-spacé or the area of a circl& = w2 =
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= SP(A)[2d-spacé In both cases, the charge of the particle is propor-
tional to its [2l-spacé which can also be expressed by the diameter
d =[1d-spacé This degree of mathematical freedom is independent of
the actual form of the system - it holds in any system or level.

Precisely for this reason, we defikg= SP(A)[2-spac¢as theuni-
versal formula of applied geometry. It is based on AR within Euclidean
space or any other geometric space that is equivalent to it (transitiveness
of mathematics). The charge (area) of any particle is a specific constant
of its constant space-time. In real terms, this would say that the electron
has the same cross-sectional area for all stationary orbits, independent of
the radius of the orbit. When the paradigm ,charge (area) in motion (ro-
tation)” is applied, this means that the cross-sectional area of the elec-
tron can be presented as a function of tirrsdQ/dt = K f = E,. If we
define the electron as the basic action potential of the electron level of an
atomE,, = |, we can easily assess it as a product of its cross-sectional
area and time:

EAe:Iefo:Afzanf (193)
Let us now take two electrons with the radjiandr,, as two equivalent

basic action potentials of the electron level. Their times are givgn as
andf,. When we apply the axiom of CAP, we obtain:

Ena =07 1) = Epp =02, (193a),

When we present (193a) as an RT, we obtaimgtiprocity of charge
(space) and time

r> _[od-spacd, charge _f,

r? B [2d - space]e2 - charge, Tl (194)

We can now set for the radius of the first orbit next to the nucleus the
numberr; =n =1 as the certain event or a numergak n = 1st, as is
done in Bohr model. Accordingly, we must write for the tifren=1

as the certain event,uhit, or thefirst numeral
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L_fa_ f,,asf,=landr, =1 (194a)

nzT

This simple derivation of UE as an RT can be interpreted as follows: the
time of the electrons is inversely proportional to the square of the natural
integers. This is an iteration of the inverse-square laws of nature, which
are products of the two-dimensional presentation of space-time within
geometric formalism. When Rydberg-Ritz formula is presented accor-
ding to Bohr’s postulates, we obtain for the time of the eledftghe
following new equation:

c 2T H1 1
ex_E_ r]22 ? (194b)

In equation (194b), the time of the electron is assessed as a quotient of
the frequency of the emitted photyrand the Rydberg-constant, which

has the dimensionality of time (PCA). Both equations, (194a) and (194b),
are equivalent applications of UE for the electron. Rydberg-Ritz formula
assesses the vertical energy exchange between the electron level and the
photon level in terms of time (PCA).

The use of the continuum of integers as quantum numbers has justifi-
ably evoked the doubt among physicists that quantum mechanics is ,hot
a true empirical discipline®, as is still believed with respect to classical
mechanics and electromagnetism, but a ,mere mathematical formalism".
As scientists have not been able to develop a coherent axiomatics based
on the theory of knowledge, they still use this mathematical formalism
and compound its complexity of presentation by inventing new formu-
lae. In their epistemological helplessness, they have resorted to addi-
tional non-mathematical interpretations, sucHeisenberg uncertainty
principle, and have thus introduced new interpretational flaws into mo-
dern physics (5.3). Physics, being applied mathematics, and mathematics,
being a hermeneutic discipline of consciousness that exhibits an infinite
propensity to evolve, have not only been the chief source of scientific
knowledge, but also an intellectual trap for physicists. The growing com-
plexity of the mathematical instruments which they have introduced in
physics has obscured the objective existence of the Law. Any analysis of
this fact must inevitably include the psychological and intellectual make-
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up of the scientist at the end of the Second Millennium; he is essentially
a product of negative social adaptation.

52 SCHRODINGER WAVE EQUATION
OF QUANTUM MECHANICS IS
AN APPLICATION OF THE UNIVERSAL
EQUATION (ND)

In 1924,de Brogliesuggested that electrons may have wave properties.
Since electromagnetic waves were known to behave as waves (Maxwell’s
electromagnetism) and particles (Planck’s equation), it was quite logical
to expect the same characteristics for matter. Departing from Planck’s
equation, de Broglie presented the following application of UE as an RT:

x=C_hc_hc_hc_h_sSPAf2d-spacdf _
f hf E pc p SP(Aild —space}f

=[1d - spacé (195)

Although de Broglie’s equation is applied to photon space-time, or more
precisely, to the basic photon, it is generally believed to hold in matter -
hence the concept of theave-particle dualism of matter.The episte-
mological deficiency of this concept should be cogent to the reader. Tac-
itly, physicists have assumed that the properties of matter are determined
by the properties of photon space-time. At the same time, they have con-
tinued to distinguish between matter with mass and energy without mass,
that is, photon space-time, as is expressed in Einstein’s eqHatione.

Until now there has been virtually no effort to explain the vertical
energy exchange between matter and photon space-time so as to include
gravitation and electromagnetism. From equation (195) the kinetic en-
ergy E, = 1/2mv? of low-energy electrons is calculated within math-
ematical formalism by introducing new quantities:

mv2 _ m2y2 :E _ SP(A)2[2d —space—time] _

E. =
N2 2m 2m 2SP(A)
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= SP(A)[A - space- timg (196)

We present this equation because it is basic to Schrodinger wave equa-
tion. From (196) we can obtain the non-relativistic momentum of the

hc

particle p =,/2mE,, orthe wavelength = ——— . Electrons with
\2me&E,,

energies in the order of HY thus havale Broglie wavelengthsn the

order of nanometers. This magnitude gives the size of atoms and the
spacing of atoms in a crystal. When electrons with this energy interact
with a crystal structure, they are scattered in a similar wayags. This

is a proof that matter is of wave character (electron diffraction and inter-

ference, Davissc& Germer, Thompson, 1927).

In the new axiomatics, we regard each wave as an action potential
with a constant mean specific energy for each source and medium. The
evidence that atoms have the same space as electrons confirms that all
systems of space-time are U-sets that contain themselves as an element -
the electron contains the nucleus with the hadrons (protons and neu-
trons), while the latter contain the quarks and so on. Precisely for this
reason the electron level, which determines the crystal structure of mat-
ter, also determines the properties of the thermodynamic level - the thermo-
dynamic behaviour (expansion, contraction) of materials depends on the
energy exchange between these two levels (see kinetic theory of gases in
3.3).

In 1926,Schrédinger presented a wave equation of quantum mecha-
nics that was analogous with the classical wave equation (61). With this
equation he could describe the wave-particle character of particles, that
is, of electrons, within mathematical formalism. Like the classical wave
equation, Schrédinger wave equation of quantum mechanics is an appli-
cation of UE. Schrédinger departs from the wave equation of electro-
magnetism (172) and arbitrarily selects the abstract quaekagtric
field, that is, acceleration, as the basic quantity with which the space-
time of the particle should be assessed. This is another heritage of elec-
tromagnetism ((174) to (177)). Historically, acceleration is the preferred
guantity in physics - from classical mechanics to quantum mechanics,
this pattern remains invariant. Within mathematics, this quantity asses-
ses space-time asd%pace-timein the process of energy exchange,
that is, in terms of timeE U a, E = [1d-space-timpf = E, f, where
E, = [2d-spacéf = [1d-spacé f = [n-d-spacgf. As any quantum action
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potential can be given by the field of the particle, we can present any
energy interaction between two quantum systems according to AR:
E = E5En, = E4E, = E2 Schrodinger definethe square electric field

a priori as thavave function |2 = Y x ) = E?of the particle. This quan-

tity is then assessed by the method of statistics. As SP(A) space-

time, any statistical magnitude which we obtain from a statistical test
performed in the real world is either space, time, or a space-time quanti-
ty. These quantities are the actual ,expected values" of any statistical
parameter. This also holds for twave function:

|W]Z = E? = [2d - space- timg f 2 (197)

In terms of the theory of probability, this quantity is also callesi;

dence probability density of the photon’, in German: ,Aufenthalts-
wahrscheinlichkeitsdichte®, which is, indeed, an awful word. It is impor-
tant to observe that, until now, quantum mechanics has not been in a
position to explain this term epistemologically. This is generally acknow-
ledged - hence the feeling that qguantum mechanics is a pure mathemati-
cal formalism, which is essentially true. In the new axiomatics, this prob-
lem is solved by explaining the nature of the primary term. In this proc-
ess, we have proved that the probability S&R(AXx1 is equivalent to

the primary term. Any subset of it, such@lg = E?, manifests the prop-
erties of space-time. Bearing this in mind, we can easily perceive the
traditional non-mathematical interpretation of the residence probability
density of the photon as ,the probability of a photon to occur in a certain
volume, e.g. in the volume of the electron.”

In the traditional view of quantum mechanics, the space of the partic-
le is regarded as void (vacuum); in this empty space the photon appears,
so to say, out of ,nowhere”. The absurdity of this idea should be cogent
to everybody. Furthermore, it is quite remarkable that although Schrodin-
ger wave equation is derived for the particles of mattactually con-
siders the basic photonDoes this mean that electrons do not exist, but
are merely another spatial form of organisation of photon space-time? If
so, photons must also have space (charge) and mass, just as all material
particles have space and mass, the aggregated product of which is de-
fined as electromagnetism and matter. Quantum physics does not give
any clear answer to these essential questions. It has simply overlooked
them.

In the new axiomatics, space-time is discrete, but continuous, so that
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there is no vacuum. Any system of space-time can be regarded as a spe-
cific spatial configuration, for instance, as a standing wave, which con-
tains space-time as an element. If we depart from the term ,photon space-
time" as a synonym for space (extent), we must expect that photons form
the space of patrticles. If we consider the vertical energy exchange be-
tween matter, that is, the particles of matter, and photon space-time, we
must find the basic photon as an element in the particles (U-sets). This is
the epistemological background of the statistical approach of Schrodinger
wave equation, which, in the light of the new axiomatics, is a simple
differential equation of the Law.

Within mathematical formalism, this equation rendemplex num-

bers with theimaginary unit i =J/-1 as a possible solution. As all
numbers are ,,0bjects of thought, this imaginary unit has no real corre-
late - it is a surrogate of mathematical operations. In the light of the new
axiomatics, the epistemological origin of the imaginary number is very
simple. We shall explain it for the first time in the history of science in a
concise form because this aspect is closely related to current theoretical
interpretations in quantum mechanics.

The application of AR in physics leads to the building of various
square quantities within the established geometric formalism of Eucli-
dean space, as demonstrated for the electric field above. As the physical
guantities of the interacting systems are usually presented one-dimen-
sionally as vectors, the resultant quantity is two-dimensional in terms of
space, time, or space-time (197). If we now employ the axiom of recipro-
calLRCof contiguous levels to express the reciprocity of space and time
in mathematical terms, we can present any two-dimensional quantity,
such agy|? = E?, with the continuum of real numbdgg? =E>=n=1
and its reciprocal counterpart with the continuum of negative numbers
|W]2=E?=-n=-1 (degree of mathematical freedom). This is a very
common approach in physics (see examples above).

If we now build thesquare root of quantities, to which the number
“—1"is atributed in a primary manner, we obtain¢batinuum of ima-

ginary numbers from the continuum of negative numbefs1xn =in.

Thus the imaginary unitand the complex numbers which contain this
unit as an element are an intuitively correct perception of the reciprocity
of space and time. The proof of existence of imaginary numbers is the
primary term. When Schrodinger wave equation is applied to the real
world, the solutions that give complex numbers are eliminated by conven-
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tion. This is a rare example of common sense in quantum mechanics.

As already stressed on many occasions, we can assess the two cano-
nically conjugated constituents of space-time only after we have sepa-
rated them mentally in our mind, that is, in mathematics, which is a
hermeneutic discipline of mathematical consciousness. We have shown
that this is the origin of differential and integral calculus. The same is
true for statistics: we can assess space-time through a subset thereof (ran-
dom sample), by determining either its space or time magnitudes. This is
precisely the objective of Schrédinger wave equation. It acknowledges
intuitively this epistemological background and describes the space-time
of the patrticles either as a spatial (area) integral, by setting the time as
the certain everft= 1/dt = SP(A)= 1 (time-independent Schrédinger
equation), or as a space-time function, by setting the time as a statistical
variable 0< f = 1/dt = SP(A) = sin(kx — wt)<1 (time-dependent Schro-
dinger equation).

Schrédinger wave equation departs from the classical wave equation
(58), which is now written for the electric field (acceleration) as a quan-
tity of photon (electromagnetic) space-time ((172) - (176)):

9E(xt) _ 1 92E(xt)_ 1 92E(xt)
ox2 ¢z otz LRC, ot (198)

The space-time of the photon level is regarded as a harmonic wave,
and is expressed by the cosine function (2.3). In equation (198), the
square electric field can be differentiated twice with respect to time
f = 1/dtand space. When these derivatives are calculated in the cosine
function, a simple relation is obtained between the angular velocity
w = [1d-space-timg(17) which is erroneously regarded as angular fre-
quencyw = 1/[1d-spacé = f and the wave numbér= 217\ = SP(A)

(55):

_w_ [1d - space- time] _
k= c [1d - space- time] SPA) (199)

Equation (199) illustrates that as soon as the new space-time symbolism
is applied, we do not need the complex derivation by cosine function and
differential calculus in (198) to acquire this simple relationship. We can
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build it ad hoc Equation (199) embodies the equivalence between rota-
tions and wavesotation = wave Both are aspects of one and the same
thing - energy exchange that manifests itself as a closed motion. There is
no possibility of distinguishing between a rotation and a wave in real
terms. This equivalence is the essence of the classical wave equation
(2.4). Based on equation (199), the frequency (time) of the photons can
be given in terms of the angular velocity:

_C_w_ [1d —space—time] _
r= A 2n [1d - spacé f (1992)

This is a very useful application of UE as a RT. It is used to rearrange the
equation of the total energy of an electromagnetic \Egyg= Eyj, + Eo
as follows:

hw h2k?2
Etotal =hf = E_[ =hw= m

+E,, = SFA)2d - space-time] (200)

When we substitute theRC of the photon level in equation (198) with
the total energy of the photons as given in equation (200), we obtain the
time-dependent Schrdédinger equatiorof quantum mechanics:

_ﬁaz‘v(x,t)
2m  ox2

aw(x,t)
ot

+ Epg (xt)®(xt)=in (201)

This equation is called ,time-dependent”, because the potential energy
is expressed as a function of space and tipgx,9). In the classical
tradition, the concept of potential energy reflects the static view of the
world, which eliminates the energy exchange in an abstract way in the
mind. In (201) this abstract subset of space-time is given as a function of
time. This engenders serious theoretical problems in quantum mechan-
ics. The objective is thus to arrive at a new formalistic presentation of
Schrodinger wave equation in which the variable constituent time that
gives the amount of energy exchange no longer appears.

What is the method that Schrédinger selected? The new axiomatics
makes clear that the only way of eliminating time in an abstract way is to
arrest time in the mind by defining it as the certain event/dt =
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= SP(A)= 1 or 1unit. Thus any mathematical procedure which eliminates
time as a variable inevitably uses the primary number ,1“. According to
PLE, this number is equivalent to space-time. Schrédinger uses exactly
this procedure to eliminate time and to acquire a time-independent wave
equation. We shall unveil this complex procedure step by step, for itis a
common method not only in physics, but also in pure mathematics. At
first, the wave function is expressed in thgonential form by placing

the conventional time in the exponent:

W(x,t) = P(x)eiox (202)

Thus the wave function is artificially separated into a time-independent
part(x) and a time-dependent exponent of the consté#it This is a
frequent procedure leading to the derivation of vareymnential laws

as applications of UE (2.1, (53) - (53b)). In this form, the equation is still
time-dependent. In a second step, the exponential is compared with itself
(building of a relationship) and the certain event is obtaig&dle *t =

= SP(A)= 1. The actual procedure is as follows: Schrédinger wave equa-
tion is given in the exponential form and all terms are divided by the
exponential. This is a common method in mathematics, which is an ap-
plication of PCA:

h2 oap(x) _ _ _
_zrnaxg)e—mt + Epot(x)w(x)e—mt - El.IJ(X)e_'(*’[‘ - @it (203)
The result of this division is th@me-independent Schrédinger equa-
tion:

h2 d2ap(x
—Zm(j';g)+ B ()0 (x) = Ew(x) (204)
Equation (204) is a simple differential presentation of UE using the me-
thod of divergence ((12%& (123)). The solutions of this equation are
derivatives with respect to spaibé and are thereforeal numbers (geo-
metric presentation). Equation (204) solves for the potential energy in
the stationary case
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W(x,t)* =|w(x)® (204a)

In terms of statistics, this function & priori defined ascontinuous
(stetig), although no proofs are furnished for this assumption. Based on
the nature of the primary term, we define space-time as continuous, but
discrete. The concept of discontinuity involves the existence of vacuum,
which has been axiomatically eliminated as an N-set. Classical quantum
mechanics, on the contrary, is based on a paradox - on the one hand, it
regards the basic photon as a mass point with a zero space that occurs in
the empty space of the particle; on the other, it assumes that its spatial
distribution in the particle is continuous. The absurdity of this outlook is
self-evident. In practice, the solution of the time-independent Schrédinger
equation is reduced to finding theea integral of the space of the par-

ticle that is awkwardly called thesidence probability density of the
photon:

2

+ﬂL|J(x) dx=SP(A)=1= space (205)

This equation is called ttetandardisation condition (Normierungs-
bedingung) of Schrédinger wave equation. In fact, it is a definition of
the certain event for the space of any particle. To acquire this final
result, we need not derive Schrodinger wave equation in the aforemen-
tioned complex manner. Equation (205) is an application of PLE for
the microcosm. The building of equivalencies between the ,1* and the
parts is a common mathematical method of physics. It reflects the only
method of building mathematical equations according to PCA as an
application of PLE. In the next chapter, we shall show that Heisenberg
has used the same method to introduce his famous and highly over-
estimated ,uncertainty principle".

Before we discuss this principle in the next chapter, we shall finally
prove that we can quite easily obtain Schrédinger’s standardisation con-
dition of the particle when we depart from the classical quantity of
density p = SP(A)/[1d-spacé (47). When we solve the probability
SP(A) in this simple equation, we obtain an equation that is equivalent
to (205):
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SP(A)=p[ld-spacé=1 (206)

This example illustrates the intrinsic capacity of mathematics to produce
an infinite complexity of symbols, which can be axiomatically derived
from UE as an RT.

5.3 HEISENBERG UNCERTAINTY PRINCIPLE IS
AN INTUITIVE NOTION OF THE
UNIVERSAL LAW

Heisenberg uncertainty principle was postulated at the same time as
Schrddinger published his equation. Since then, it is considered to be the
basic explanatory principle of guantum mechanics. Its interpretations are
numerous and rather confusing. In this survey, we shall focus on the
mathematical presentation of this principle. Heisenberg accepts uncri-
tically the geometric approach of quantum mechanics as presented in
Bohr model and Schrddinger wave equation. He regards the patrticles as
mass points with zero space that rotate in empty space. According to
classical mechanics, the initial conditions of such mass points can be
exactly determined (initial-value problem). In chapter 1.1 we have proved
that this is a false idea nurtured in the realm of mathematical formalism
and has no correlate in the real world. All real systems of space-time
have space and time, and any particular space of a system has a specific
constant (finite) magnitude, which can be expressed with a number
belonging to the continuum of real numbey®r with a probability be-
longing to the probability set SP(A), whare SP(A). Furthermore, we
have unveiled why any probability obtained in the real world is space
(geometric magnitude), time (dimensionless humber), or space-time rela-
tionship (dimensionless number). This is the epistemological background
of mathematics as embodied in the theory of sets. As physics is applied
mathematics, this also holds for this empirical discipline. The proof of
existence for both disciplines which are promulgated in the new axio-
matics is that space-time (energy) and continuum are equivalent con-
cepts of the primary term (PLE).

Heisenberg departs from the idea that particles behavenave
packetas described in wave theory. We use the same approach to present
theaction potentialas asuperimposed standing wave in motiof2.5).

The outstanding characteristic of a wave packet is that, when its duration
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At becomes very short, thange of frequenciebw becomes very large.

The product of the two quantities is usually set equivalent to 1 (certain
event):AwAt =1 (64). We have shown that the quantity ,range of fre-
guencies” is a pleonasm of angular velocity. When this equation is ex-
pressed in the new space-symboli&mAt = [1d-space-timgf = [1d-
spacé = SP(A)= 1, we obtain the classical definition of the extent (space)
of the wave packet that is assessed one-dimensionally as the certain event
or 1unit. This definition takes place within mathematics and can be ap-
plied to any wave packet (degree of mathematical freedom). We might as
well set the above equation equal to any number or probability value,
and it will still remain true.

This equation can be expressed in many different ways by using
various abstract quantities (tautology of mathematics). For his prin-
ciple, Heisenberg uses the classical quantity of mechanics, the mo-
mentum, or more precisely, its pleonastic expression - the impulse
| = Ap = FAt = p = SP(A)[1d-space-timp(15). He establishes a recip-
rocal relationship between the impulsp and the time of collision
(contact time)At on the one hand and the space of the wave packet
(pulse)Ax = [1d-spacéon the other. In this case, the wave packet sym-
bolizes a photon (an electromagnetic wave), which interacts in a verti-
cal energy exchange with the particles of matter and allows the meas
urement of their space-time, for instance in Compton scattering.
Heisenberg comes to the following conclusion: the greater the impulse
of the wave packet or the shorter the time of collision between the
wave packet (photon) and the particle, the more exact the determi-
nation of the location of the particle. The latter is regarded as a mass
point with zero space that moves randomly in empty space.

Although this statement is an intuitively correct perception of the reci-
procity of space and time (see below), it contains the classical flaw of
physics that has prevented physicists from discovering the Law. The logi-
cal fallacy of Heisenberg uncertainty principle can be summarized as
follows. According to the quantization idea of Bohr, that is expanded by
Schrédinger in his wave equation, the particle residing in the empty space
attributed to this particle (tautology) is not the particle itself, but the
basic photorn as an element of the particle (U-subsets).

This observation might be embarrassing to traditional physics, but it
is unavoidable for our further elaboration. As there is no vacuum, any
real particle igts own space in rotation The correct interpretation of
Heisenberg’s conclusion should be: the greater the impulse of the pho-
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ton, and the shorter the time of interaction between the photon and the
particle, the smaller the space of the particle. This statement is identical
to the axiom of CAP. This becomes obvious when we present the uncer-
tainty principle in the mathematical form that has been chosen by Heisen-
berg (see also (200)):

ApAx = SP(A)[1d-space-timfld-spacé=E, = h f = h(w/2m) =
= (h/2mMw=SP(A)=1 (207)

The patrticle that is regarded as an action potential and expregg®kkas

is set equivalent to the interacting photon, which is regardég.ds
Heisenberg uncertainty principle, these two entities (AR) are not clearly
distinguished - hence the confusion with the particle as the basic photon.
Nevertheless, it is true that space-time is a U-set, which is contained as
an element in all systems and levels. As space-time is incessantly ex-
changed between the systems, it is not possible to distinguish the space-
time of photons from that of particles. Equation (207) is one possible
expression of the axiom of CAP. Within mathematical formalism we can,
for instance, set the angular veloaity= SP(A)= 1. In this case, we can
present equation (207) as follows:

ApAX =1 =SP(A)=1 (207a)

Alternatively, we can assign the above equation any number or proba-
bility value without changing its validity. If we consider Schrodinger
wave equation, which gives an asymmetrical solution for the electron
(fermion, hemisphere), while photons are presented as symmetrical har-
monic waves, we may choose to consider this result in (207a):

1. 1 . 1
ApAX=SP(A)> ~fh="x1="
pAX=SP(A)2 =" x1= (208)

Equation (208) is another frequent mathematical presentation of
Heisenberg uncertainty principle. Theoretically, we can assign the ac-
tion potential of the particle any other number, or express it with differ-
ent quantities, e.g. energy and conventional time. As a result we obtain
another frequent mathematical presentation of Heisenberg uncertainty
principle:
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AAE = SP(AiZd - space}f =E,2 ;h (208a)

In this context, it is of historical interest to observe that Heisenberg has
independently developed an equivalent mathematical expression of
Schrédinger wave equation of quantum mechanics by employing math-
ematical matrices from the theory of sets. This illustrates the redundancy
of physical endeavour as applied mathematics.

We are told that an important consequence of Heisenberg uncertainty
principle is:

Jhe existence of a minimal kinetic energy, the so calkrd point
energy, which a particle always conserves when it is enclosed in a
finite space. Consider now a particle with the nradbat is en-
closed in the one-dimensional volumel o heuncertaintycan-

not be greater thdnhence the impulse uncertaintyAp>17/ 2l .

As the magnitude of the impulse must be at least as big as its
uncertainty, the kinetic energy is at least:

1 h2 .
== 2 = = -
Egn =, MV2= SHA)2d - space-time] (209)

From this we should conclude that there is always a zero point

energy, the magnitude of which is inversely proportional to the
volumel.“37

The absurdity of these statements should be cogent to the reader. This is
the stuff of modern quantum mechanics. Therefore, we shall not be sur-
prised to establish that most physicists do not understand this discipline.
It begins with the use of such terms as ,uncertainty” with a highly uncer-
tain connotation. The explanation of this ambiguous physical terminolo-
gy is historical. Today, Heisenberg uncertainty principle is presented in
terms of statistics, but when it was first postulated in 1926, the theory of
probability had not yet been developed. Kolmogoroff introduced the con-
cept of probability axiomatically in 1933 Subsequently, the term ,uncer-

3" From PA Tipler, p. 1231-1232 (German ed.).
% Grundbegriffe der Wahrscheinlichkeitsrechnung, Springer, Berlin, 1933.
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tainty” has been used in the same connotation as the term ,probability*.
We have shown that any probability value has the real magnitude of space
or time. In this sense, the above statement ,the uncertainty cannot be
greater thalf becomes clear. The same holds for the statement that ,the
magnitude of the zero point energy of the particle is inversely proportional
to its volume* - it is an intuitive perception of the reciprocity of energy
and space.

Thus Heisenberg uncertainty principle can claim the status of a prin-
ciple - its principal flaw is, however, that it is an incomplete, partial
perception of the nature of space-time and therefore of little cognitive
value.

54 SELECTED SOLUTIONS OF QUANTUM
MECHANICS IN THE LIGHT OF THE
UNIVERSAL LAW - HOW TO CALCULATE
THE MASS OF NEUTRINOS?

As physics cannot explain the quantity mass, it has produced a collection
of paradoxical statements which will merit the attention of future scien-
tists as valuable documents on the intellectual confusion of this empiri-
cal discipline during the twentieth century. One of them is the dispute
over whethemeutrinos have a rest mass or not. This has led to some
expensive experimerts In addition, it is generally believed that the
destiny of the standard model of modern cosmology is closely linked to
this question: the existence of neutrinos with rest mass would inevitably
lead to the rejection of this model. We refute the standard model on the
basis of the Law. This example anticipates the results of the new cosmol-
ogy (see section 7.).

Today, it is generally believed that there are six different kinds of
neutrinos: the electron neutrimg the myon-neutrinmu, and the tauon-
neutrinov,, and their corresponding antiparticles. The simplest beta de-
cay associated with the occurrence of neutrinos is the decay of an unsta-
ble neutron in a proton and an electron:

% Recently, it has been confirmed that neutrinos have a mass. This result is a
tautology of the Law - as all systems of space-time have energy, we can build
energy relationships, that is, mass, for every system within mathematics and do
not need to perform expensive experiments to confirm this in the real world.
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n - p+e +ant-v, (210)

During this nucleus decaysarplus energyE, = 0.782MeV is observed.

This energy is attributed to the electron-antineutrino(s). Normally, it would
be sufficient to know the magnitude of this energy to determine the mass
of the antineutrino. The problem is that this decay exhibits a continuous
distribution of the kinetic energy of the emitted beta-particles (kinetic
electrons) from nearly zero to the maximal available energy. For this
reason, it is only possible to postulate an upper limit of the energy of the
antineutrinos. As these particles do not enter into energy interactions
with other particles of matter, there is no possibility of determining their
energy and mass in a direct way. These guantities can now be easily
calculated from the known data of this beta decay by considering the
massm, of the basic photon. We shall only present the general approach
and leave the tedious calculation to professional physicists.

The energy distribution of beta rays can be presented as a curve that
can be regarded as an aggregated action potential (U-set) of the under-
lying beta particles, which exhibit continuous, but discrete kinetic en-
ergies. We can determine the area under the curve (area integral) and
present this quantity in terms of the aggregated charge (area) of the
kinetic electrons. Alternatively, the curve can be described in terms of
statistics. It builds a peak that represents the maximum level of the
emitted beta energy, that is, the maximum number of emitted electrons
(electrons with the most frequent enekjy When this energy is com-
pared to the maximal kinetic energy, of the emitted electrons, its
magnitude is about one third of the latt&r= E/3. Observe the same
relationshigR = C,/3 between the universal gas constamt (72) and
the molar heat capacity,, of metals in (78) - both quantities are de-
fined as thermodynamic energy. The maximal energy of beta rays is
given in special tables for each decay. Thus we can easily calculate the
total distribution energy of beta raysk, of any nucleus decay from
known data, for instance as AUC. This total energy can be expressed
by UE as a function of the mass of the basic photon:

Y E =Yy mez=myc?y f, (211)

The aggregated time of the beta ray& is given in comparison to the
time of the electron at re§f=f, .= 1. If we depart from the neutron
decay in (210), we obtain for thenergy and massof the electron-



214 5 Quantum mechanics

antineutrinos the following simple equations:
Eami—v = En - (Epr + z Ee) (212)

rnami—v = mp(fc,n - fc,pr - Z fe) (213)

The only unknown variable in both equations is the sum (integral) of the
frequency distributiork f, of the emitted beta particles. This quantity
gives the relativistic increase in the energy of the electrons during beta
decay in comparison to their rest energy. When such calculations are
performed, it may transpire that the antineutrinos exhibit a similar curve
of continuous energy distribution as observed for beta rays.

In order to prove the validity of the above equations, we shall use the
above equations to calculate twaplus energyE, and itsmass (ener-
gy relationship) mg from neutron beta decay. In this case, we have to
only substitute the aggregated time of the beta¥dysvith the Compton
frequency of the electrons, which is ih&insic time of this particle at
rest (5.1):

my=My(fen = fepr =T =
= 0.737x 10°50kg x 1.8934x 107° = 1.395x 1030kg  (214)
E,=mc? = 1.395x 1039 kg x 8.987x 10" m?s2 =
= 1.253x 1013 joule = 0,782MeV (215)

We obtain exactly the surplus energy of the neutron decay (210). As we
see, the only practical problem in the calculation of the neutrinos’ mass
is to determine exactly the total energy of the beta rays in any nucleus
decay involving neutrinos. This should not be a major problem to mod-

ern experimental physics, which is applied mathematics. This is another
prospective test for the validity of the new axiomatics and a proof for the

obsolescence of fundamental experimental research.
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6. SPACE-TIME CONCEPT OF PHYSICS

6.1 CLASSICAL MECHANICS

Like mathematics, physics has failed to define the primary concept of
space-time in terms of knowledge. This principal flaw has been carried
on in all subsequent ideas which this discipline has developed so far. The
method of definition of space-time in physics is geometry. It begins with
the Euclidean space of classical mechanics. The substitution of real spa-
ce-time with this abstract geometric space necessitated the introduction
of two a priori assumptions on space and time by Newton in his Princi-
ples of Mathematid8that have not been seriously challenged since. Oth-
erwise, we would not witness the parallel existence of classical mechan-
ics and the theory of relativity. If Einstein’s theory of relativity were a
full revision of Newtonian mechanics, the latter would no longer exist.
In the new axiomatics, we integrate all particular disciplines of physics
into one consistent system and thus eliminate them as separate areas of
scientific knowledge.

Euclidean space is the abstract reference system to which all other
physical events are compared by the method of geometry according to
PCA. ltis the primary inertial reference frame of all reference frames, in
which Newton’s law of inertia (1st law) holds true. This law is an ab-
stract tautological statement within geometry and cannot be applied to
any real reference system. The reason for this is that Euclidean space has
nothing to do with real space-time. Classical mechanics contains no know-
ledge of the properties of space-time, as they are defined at the begin-
ning of our axiomatics. According to Newton, space-time is absolute,
empty, inertial, that is, free of forces, and can be expressed in terms of
straight lines. These properties are summarized in the law of inertia pos-
tulating immobility (rest), or a straightforward motion (translation) with

401, Newton, Philosophiae Naturalis Principia Mathematica; translated from Latin
by A. Motte, London, 1729.
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uniform velocity @& = 0) for all objects, on which no force is exerted.
This law remains in apparent contradiction to the second and third law,
and the law of gravity describing gravitation as the origin of acceleration.
While the 1st law is a mathematical fiction, the other laws of classical
mechanics assess reality: there is no place in real space-time (universe)
where no gravitational (or other) forces are exerted - we always observe
rotations (Kepler’s laws). As any rotation has an acceleratia>d,

the law of inertia is not valid for rotations. This paradox of classical
mechanics justifies Born’s estimation of Newton’s cardinal failure: ,Here
we have clearly a case in which the ideas of unanalysed consciousness
are applied without reflection to the objective wortd Since then, this
remark can claim ubiquitous validity for all physicists. From this analy-
sis of the space-time concept of classical mechanics, we can conclude:

1. The introduction of Euclidean space for real space-time by New-
ton is the primary epistemological flaw of classical mechanics. The prop-
erties of this geometric space areenjptiness (no forces, no accelera-
tion); by homogeneity; cjhe existence of straight paths (linespt¥yo-
luteness of space and time - no change of space and time magnitudes
(immobility).

2. These properties of Euclidean space are embodied in the law of
inertia, which is an erroneous abstract idea without any real physical
correlate. This law builds a basic antinomy with the other laws of me-
chanics, which assess real forces, accelerations, and rotations.

3. While the absoluteness of space and time in classical mechanics is
rejected by the theory of relativity, the homogeneity of space-time, which
is tacitly accepted by the same theory, is refuted by quantum mechanics.

4. However, these disciplines make no effort to define the properties
of the primary term of space-time in terms of knowledge. For this rea-
son, classical mechanics still exists as a separate discipline, although the
basic antinomy appears in a disguised form in the initial-value problem
(deterministic approach of classical mechanics) versus Heisenberg uncer-
tainty principle (intuitive notion of the transcendence of space-time).

41 M. Born. Einstein’s theory of relativity, Dover Publ. New York, 1965, p. 57-
58.
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6.2 THE CONCEPT OF RELATIVITY IN
ELECTROMAGNETISM

The partial correction and further development of Newtonian mechanics
was done by Einstein - first, in tlspecial theory of relativity and then
in the general theory of relativity. The latter is the basis of modern
cosmology. However, the origins of the theory of relativity were laid in
electromagnetism and this concept is meaningless from an epistemological
point of view without considering the concepttiier. The main achie-
vements in electromagnetism (Maxwell, Lorentz) stem from the firm be-
lief that ether exists and is another form of substance, which fills empty
Euclidean space, that is, it should substitute empty space. The further
development of the ether concept, leading to its refutation, has furnished
the two basic ideas of the theory of relativity:Light has a constant
finite velocity for all observers; 2)he ether, which has been regarded
as an invisible elastic matter, substance, or continuum, where light is
propagated, cannot fulfil the expectations attributed to the absolute, static
Euclidean space of mechanics. Because of this, there is no possibility of
proving theprinciple of simultaneity that has been considered valid in
classical mechanics. Instead, it has been found that all phenomena ap-
pear to beelative for any observer with respect to space and time. It was
Einstein’s stroke of genius to realize the full importance of this simple
fact. Before we proceed with Einstein’s theory of relativity and explain
why he failed to discover the ,universal field equation”, we must first
discuss the precursors of the concept of relativity in electromagnetism.
From a cognitive point of view, electromagnetism has always been a
dualistic theory. At the time whemluygens established the electro-
magnetic wave theory, Newton already supported the concept of par-
ticles. The dispute between these two opposite views was very stimu-
lating and triggered the first measurements of the speed of light. As early
as 1676, ROmer was able to measure the speed of light from astronomic
observations with an astounding degree of precigizn299793km/s).
In 1727 Bradley discovered another effect of the finite speed of light,
namely, that all fixed stars perform an annual rotation due to the revolu-
tion of the earth around the sun. Since Foucault (1865), we know that the
speed of light in air is greater than its speed in any other medium. This is
the first confirmation of the maximal finite speed of light in empty space.
The major objective of electromagnetism, which evolved in the mean-
time into a separate discipline beside classical mechanics, was to find an
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explanation for the propagation of light in empty space as introduced by
Newton in mechanics. If light were a transversal wave, as most expe-
riments indicated, then it could only be propagated in an elastic medium,
as the theory of optics preached at that time (Fresnel). These conside-
rations led to the development of thither concept

This concept is of central theoretical importance, for it is a synonym
for the primary term. We have shown in 1.2 that the General continuum
law is the differential form of the Law in an elastic medium, from which
the classical wave equation (2.5), Maxwell’s four equations of electro-
magnetism (4.13), and Schrodinger wave equation of quantum mechan-
ics (5.2) have been derived within mathematics. The ether concept was
the most elaborate intuitive perception of the primary term. Its refutation
on the basis of th®lichelson-Morley experimentwas a consequence
of the failure of the ether concept to exclude all false properties attri-
buted to the primary term since the introduction of Euclidean space in
classical mechanics.

The Michelson-Morley experiment embodied the vicious circle of
empirical agnosticism, to which physics had been subjected before the
Law was discovered. The projection of the properties of Euclidean space
to ether led to the following cognitive outlook of electromagnetism: ether
was a real absolute reference system of material character analogous
with absolute, abstract Euclidean space as introduced by Newton. There-
fore, ether was defined as a static, thaimsnovable (Newton) elastic
medium that filled the empty space of mechanics. In this medium, light
was propagated with the speedcofAll other motions could be set in
relation to this real immovable reference system of absolute character.
The objective of the ether hypothesis was not only to provide a logical
explanation for electromagnetism from a cognitive point of view, but
also to eliminate the empty Euclidean space. The aim of the Michelson-
Morley experiment was to prove this hypothesis. Before we discuss its
results, we shall explain why this hypothesis, which was on the right
track, must be refuted from a theoretical point of view.

The ether concept incorporates the dualistic view in optics and clas-
sical mechanics, whereby medium and waves are considered as two dis-
tinct entities (N-sets). This is the classical epistemological flaw one regu-
larly meets in conventional physics. For the first time in the new
axiomatics, all real systems and levels of space-time are regarded as U-
subsets that contain themselves as an element. They can only be distin-
guished in the mind by means of mathematics, but not in real terms.
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When we apply this fundamental axiomatic knowledge to ether, we must
conclude that there is no possibility of distinguishing between motion as
wave and medium. We have seen that the wave equation is derived by
considering the rotation of the particles in the static medium. In the new
axiomatics, motion is a synonym for the primary term - the (elastic) con-
tinuum (PLE). The definition of its basic quantity, velocity, is axiomati-
cally derived from it as one-dimensional space-time within mathematics.
Therefore, we can write the following equivalence with respect to ether:

ether as medium continuum= photon space-time
=c=c?=LRC=c"=cons =1 (216)

This equation simplifies our understanding of the concept of ether and
relativity to an extraordinary extent. It says that-Ebace-timgis con-

stant for each level of space-time - the constant speed of light is a spe-
cific quantity of the constant photon space-time. However, constant space-
time is in incessant motion - constancy of space-time and its motion do
not exclude each other, but are equivalent complimentary aspects of the
primary term. Bearing this in mind, it is easy to understand why the re-
sult of the Michelson-Morley experiment has led to the refutation of the
ether concept, embodying the cognitive flaws of Newtonian mechanics,
and at the same time confirms the nature of space-time as defined in the
new axiomatics.

The ether hypothesis tested by this experiment can be summarized as
follows: if the ether were a real, immovable system of reference, the
measurement of the speed of light in a moving (rotating) system, such as
the earth, would give different magnitudes ¢pdepending on whether
the light is moving with the earth’s rotation or in the opposite direction.
However, neither Michelson nor Morley could find any changevath
respect to the earth’s rotation. This correct result on the constancy of
space-time, as manifested by the velocity the photon level, has led to
the wrong conclusion that the earth is ,immovable with respect to ether*.
However, the earth itself is a rotating system - it revolves around its axis,
around the sun, and so on (superimposed rotation). Therefore, this gra-
vitational system cannot be immovable in absolute terms.rAmains
constant, the same must hold for the ether. It cannot be an immovable
entity - an absolute reference system at rest, as expected in terms of
Euclidean space. However, instead of rejecting the empty space of clas-
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sical mechanics and modifying the ether concept, the consequence of the
Michelson-Morley experiment was thefutation of ether, that is, of
photon space-timeas a real system and its substitution with the con-
cept of the void (vacuum), where actions at a distance are obsémed
marks one of the darkest periods of modern physics, pushing this disci-
pline in entirely the wrong direction for almost a century, until the Uni-
versal Law was finally discovered.

The interpretation of the Michelson-Morley experiment led to the de-
velopment of the special theory of relativity. The rejection of ether has
cemented the dogma that space-time is empty and homogeneous, where
photons, being particles with the enekgy hf, propagate with the speed
of light. The dogma that particles move in vacuum is based on the as-
sumption thalN-sets exist and is thus a chief epistemological flaw in
physics. Departing from the nature of space-time, we exclude all con-
cepts of science which are N-sets. In this way we eliminate all paradoxes
of science and mathematics that culminate ictimtinuum hypothesis.

The latter embodies the fundamental crisis of mathematics and all mathe-
matically orientated disciplines, such as physics.

The origins of the theory of relativity were laid in electromagnetism,
when it became obvious that space and time were two canonically conju-
gated constituents of space-time that behave reciprocally. This reciproc-
ity is an aspect of the constancy of space-time as manifested by the parts:
as ppace-timg=cons.= 1, then gpacé¢ = 1/[timg] = 1/. This follows
from the primary axiom. The actual reciprocity of space and time is vested
in the observation that the quotient of electron area (charge) andanhass
m, = SP(A)/SP(A),, = 0<SP(AKL1 is decreasing with growing velocity
v = [1d-space-timé = E. Within the new axiomatics, this phenomenon
can be immediately solved. As mass is a space-time relationship built in
an abstract way when the energy (space-time) of a system, such as the
electron, increases relativistically, its space-time relationship, that is, mass,
will also increase with respect to the constant reference unikgfAt
the same time its space will decrease because it behaves reciprocally to
space-time.

This phenomenon is interpreted somewhat clumsily by Lorentz, who
postulates that the spherical form of the electron flattens in the direction
of its movement, so that the mass increases in terms of density. He con-
siders FitzGerald'siterpretation of the Michelson-Morley experiment -
it suggests that the earth contracts in the direction of its revolution. This
would explain why Michelson and Morley have not found any differ-
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ence inc depending on the earth’s motion. In this experiment the loca-
tion of the observer is linked to the earth, or rather, he is part of the earth.
For this reason the observer is not in a position to determine the relative
contraction of the earth. If the observer were placed outside the earth,
that is, in photon space-time, he would measure a relative contraction of
the earth in the direction of rotation. FitzGerald proposamale fac-

tor of proportionality, with which thislength contraction can be cal-
culated:

y_lle_wchz—vz _ [dLRC _ [SP(A)eune —
Cz C2 LRCp SP(A)reference

[1d —space—timd |
= . =0<SP(A)<1
[1d—space—time]ref 0=SP(A)= (217)

We call this factor the proportionality factor of Lorentz trans-
formations®, or simply theLorentz factor, because it is basic to his
relativistic presentation of space and time in electromagnetism. Equa-
tion (217) shows that:

The reciprocalorentz factor is an iterative mathematical
presentation oKolmogoroff's probability set as defined
according to PCA within mathematics. The initial system
of reference is photon space-time as expressed by the
LRC = ¢?, to which the relativistic change of space-time of
the systemslLRCis set in relation.

Lorentz derives this factor frofitzGerald’s length contraction and
applies it tatime dilution. He is the first to speak of the ,local time*
and ,local space” of objects that change relativistically in the direction
of movement. In terms of the ether hypothesis, FitzGerald’s length con-
traction and Lorentz’ time dilution indicate that when space and time
are measured in moving objects, they will have different magnitudes
compared to those measured in relation to absolute immovable ether,
that is, to the space-time magnitudes measured in relation to them-
selves from a static point of view (building of the certain event within
mathematics). In this way the relativity of space and time, which is
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objectively observed and assessed by the Lorentz factor, has given birth
to the theory of relativity.

In this process, both the absolute unchangeable space in classical
mechanics and the concept of ether in electromagnetism have been abol-
ished. They have been substituted by a hermaphrodite concept of space-
time in the theory of relativity which is generally accepted today. It com-
bines the emptiness and homogeneity of Euclidean space as vacuum (void)
with the reciprocal behaviour of its constituents as assessed by the Lorentz
factor in the electromagnetic theory of relativity. Furthermore, the gen-
eral theory of relativity postulates that this space-time is ,bent* (curved)
by gravitation. There is, however, no explanation as to how this energy
interaction is mediated in the void or by the void because neither clas-
sical mechanics, nor Einstein’s general theory of relativity, proposes any
theory of gravitation. This fact demonstrates the provisional character of
Einstein’s theory of relativity.

6.3 THE SPACE-TIME CONCEPT OF THE
SPECIAL AND GENERAL THEORY
OF RELATIVITY

In 1905, Einstein realized that Lorentz transformations were not arti-
ficial presentations of the local space and time of electromagnetic sys-
tems, but were fundamentally linked to our very understanding of space-
time. While theprinciple of relativity as expressed by the Lorentz fac-

tor is still believed to be of purely theoretical character, the constant
speed of light is a well established fact. In the first step, Einstein refuted
the principle of simultaneity inherited from classical mechanics and
substituted it with therinciple of relative simultaneity. This ,new"
insight was a delayed discovery. Since Galilei, it took more than three
centuries to realize this simple fact, although the relativity of space (po-
sition) and time has been a central theme of philosophy since antiquity.
The principle of relativity is a consequence of the properties of space-
time. As space-time is closed, we can arbitrarily select any system as a
system of reference and compare any other system to it (PCA). This
means that there is no absolute space and time, but only specific
maghnitudes (relationships) of the two constituents for each system and
level. This is a consequence of the inhomogeneity (discreteness) of space-
time. The principle of simultaneity reflects the open character of the sys-
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tems of space-time as U-sets - any local interaction is part of the total
energy exchange in the universepfimary term). The principle of si-
multaneity is an intuitive notion that space-time is a unity. Therefore, it
is not a coincidence that when Einstein discovered this principle in phys-
ics, all avant-garde movements in Europe were discovering the principle
of ,simultanéité’ in arts and poetry. Today, we speak of globalisation
and regard the earth as a village. Tomorrow, if we survive, we shall de-
velop the same attitude towards the universe.

As we see, Einstein’s principle of relative simultaneity on which his
special theory of relativity is based is an intuitive notion of the primary
term. The two postulates of this theory are well known. The first one is
the principle of relativity which says that there is no preferential inertial
reference frame: natural law(s) is (are) the same in all inertial systems.
The second postulate concerns the constant speed of light. The speed of
light in vacuum is constant in any inertial reference frame and does not
depend on the movement of the object, or alternatively: each observer
measures the same value for the speed of light in vacuum. This is the
traditional presentation of Einstein’s postulates, which we can find in
numerous textbooks on physics and the theory of relativity.

It is, indeed, amazing that until now nobody has noticed the intrinsic
paradox between the two postulates. The paradox emerges from the use
of the concept ,inertial reference frame". This term is introduced in con-
junction with the law of inertia. This law can only distinguish between a
uniform motion @ = 0) and a motion withcceleration @ > 0). Per defi-
nition, all inertial reference frames should move uniformly or stay at
rest, otherwise the 1st law is not valid. Does this mean that the principle
of relativity does not hold in accelerated systems? Obviously not, for
exactly this contradiction ought to be eliminated by Einstein’s second
postulate. It says that the speed of light remains the same, independently
of the movement of the observer. This postulate does not discriminate
between a uniform motion or a motion with acceleration. From this, it is
cogent that there is a fundamental paradox between the first and the sec-
ond postulate of the special theory of relativity. How can we avoid this
paradox?

This paradox is actually eliminated in the general theory of relativity,
which is based on th@inciple of equivalence ,,a homogeneous gravi-
tational field is completely equivalent to a uniformly accelerated refer-
ence frame* This principle acknowledges the simple fact that there are

42 PA Tipler, p. 1132.
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no real inertial reference frames. For this reason, in the special theory of
relativity, Einstein substitutes the concept of the inertial reference frame
which is an object of thought without a physical correlate, with the real
reference frame - the local gravitational potentilC;. For instance,

the gravitation of the earth is such a real reference frame. It is equivalent
to an accelerated system, for example to a rocket with the same accele-
ration agy, but launched in the opposite direction.

There are two major cognitive aspects of this principle that need to be
elaborated. Firstly, there are infinite real reference frames because there
are infinite celestial objects in space-time with specific gravitational fields
or potentialsI(RC). Secondly, this principle holds only in motions with
uniform acceleration and does not consider motion with changing acce-
leration. In the latter case, the motion is regarded as consisting of infinite
small segments of uniform acceleration. As we see, the infinity of real
reference frames is basic to the principle of equivalence. It is an intuitive
notion of the infinity of space-time. This is also evident from the name of
this principle. The idea of equivalence reflects the PLE of our axiomatics
when applied to the parts (PCA). Any definition of a mathematical equiva-
lence is based on this principle. We come to an important conclusion:

The principle of equivalenceof the general theory of re-
lativity is an application of PCA. It also consists of building
equivalences and comparisons. This is the only objective of
this discipline.

Evidently, when the theory of relativity is taken to its logical conclusion
(which Einstein obviously failed to do), it leads to the rejection of the
law of inertia. This is inevitable in the light of the new axiomatics. How-
ever, this law has a rational core that should be spelt out for the sake of
objectivity. From a mathematical point of view, the 1st law is a special
case (borderline case) of the 2nd kB mg if a = 0, then the resultant
force is zerd= = 0, and we have the condition of the 1st law. The law of
inertia holds only in reference frames which are free of forces, that is, in
empty space. However, there is no empty space - space-time is continu-
ous. What is the epistemological background of this law in the light of
the new axiomatics? Very simple! The Universal Law departs from the
reciprocity of space and time, where space-time (energy) is proportional
to timeE = f. If time approaches zefo- 0, then space-time will also
approach zer&e =f - 0. In this case, space will approach infinity
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[spacég — . This infinite space will be homogeneous because its dis-
creteness is a function of tirieiscreteness f — 0. The extent of such

an abstract space can be formally presented by means of straight lines
(paths) within geometry because the radius of this rotation will be infi-
niter - oo, Under these boundary conditions, space-time will acquire
the properties attributed to empty Euclidean space, as they are embodied
in the law of inertia. From this we can conclude:

The law of inertia is a mathematical abstraction (object of
thought) that describes the hypothetical boundary conditions
of space-time:

whenE = f = discreteness- 0, then
[spacé — o = homogeneous, empty space
= Euclidean space (straight lines) (218)

The actual theory of relativity is an application of Lorentz transformations
of electromagnetism with which the space-time of all material objects is
assessed, while at the same time photon space-time is regarded as an
empty, homogeneous entity. This mathematical presentation of space-
time and its abstract quantities, such as mass and momentum, is called
Lrelativistic* . Hence the termselativistic energy, relativistic mass,
andrelativistic momentum. These quantities are built within mathemat-

ics according to PCA by selecting photon space-time as the initial refer-
ence frame. When FitzGerald length contraction and Lorentz time dilu-
tion are expressed within the theory of relativity, we immediately recog-
nize that theLorentz factor is another mathematical presentation of
Kolmogoroff’s probability set:

Lo b oyas -V co<spa)st
A - =0s < (219)

whenv - 0, theny?® - 1,
whenv - ¢, theny® - 0

In equation (219)yis the rest time between two everit®fe: all events
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are action potentials), also called ,local” or ,own time“, that is measured
in a system at redtjs the diluted time measured in an accelerated refer-
ence system. Analogouslyis the length of the system at rest, ard

the contracted length under acceleration. The reciprocal of the Lorentz
factory ™ assesses the relativistic change of space and time, that is, of the
space-time of the systems in motion. Recall that all systems are in inces-
sant motion. This is also the basic conclusion of the theory of relativity,
namely, that all objects are in relative motion. From equation (219), it
becomes evident that:

theLorentz factor gives thephysical probability space
y!l=0<sSP(AXx1 (220)

This is a fundamental conclusion of the new axiomatics that rationalizes
the theory of relativity toapplied statistics of space-timeThe prob-
ability set of all space-time events, being action potentials, is set in the
Lorentz transformations in relation to th&®C of photon space-time:
LRG=U, = ¢? = [2d-space-timp When we substitute conventional time

t with timef = 1/ in equations (219) and (220), we obtain UE as an RT:

This is the whole theoretical background of Einstein’s theory of relativ-
ity - be it special or general. It is a partial and inconsistent intuitive per-
ception of the Law within mathematics. After being revised, it is inte-
grated into the new axiomatics. In this way we eliminate this discipline
as a distinct area of physical knowledge. For this purpose we shall ex-
plain the two basic terms of the theory of relativity, rest mass, and rela-
tivistic mass, in terms of the new axiomatics, as their wrong conven-
tional interpretation is the main source of the cognitive malaise which
afflicts physics today.
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6.4 REST MASS IS A SYNONYM FOR THE
CERTAIN EVENT, RELATIVISTIC MASS IS A
SYNONYM FOR KOLMOGOROFF’'S
PROBABILITY SET

By proving that mass is an energy relationship, we have shown that Ein-
stein’s equation postulating the equivalence between energy and mass is
a tautological statement. This equivalence plays a central role in the theory
of relativity and in physics today. While in classical mechanics mass is
defined in a vicious circle as the property of the gravitational objects to
resist acceleration, in the theory of relativity this quantity is regarded as
being equivalent to matter, while the term energy is restricted to photon
space-time. This is the epistemological background of Einstein’s equa-
tion E =mc or m= E/c? = E,/LRG,. According to PCA, the energy of

any object of matteE, is compared to the energy of the reference sys-
tem, in this case, to the level of photon space-time, and is given as an
energy relationshipn. This relationship can be regarded statically or
with respect to the own motion of the object. In the first case, this quan-
tity is defined asest massm,, in the second case, \dativistic mass

m,. Within the theory of relativity, the two quantities are expressed by
Lorentz transformations:

E=E, +mc? =

G (222)

This is the equation of thetal relativistic energy E, which is given as
the sum of the kinetic enerd;, and the rest enerdy, = myc?. We use
this equation because it includes the relationship betweeel#tigistic
massand therest massm, = ym,. Equation (222) is the relativistic ex-
pression of Einstein’s equatid®= mc. It reveals that the quotient of
rest massn, and relativistic massy, is another pleonastic presentation
of thephysical probability setwithin mathematics:

mym, = y1 = 0<SP(AK1 (223)

We discover PCA again - the theory of relativity can only define the
guantity ,relativistic mass of an object" in relation to ,the mass of the
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same object at rest”. Both quantities are abstract subsets of space-time
that are built within mathematics. So is their quotient, the Lorentz factor

- it represents the continuum, respectively, the probability set. When we
compare theest masswith itself, we obtain theertain event

my/my =my = SP(A)=1 (224)

Rest massandrelativistic massare abstract quantities of
space-time (space-time relationships) that are built within
mathematical formalism. Rest mass is the abstract intrinsic
reference system of the observed relativistic mass (PCA). It
symbolizes the certain evemy = 1. The relativistic mass
gives the real space-time of any system in motion. As all
systems are in motion, we can only observe relativistic mas-
ses. The relativistic mass is defined in relation to rest mass
(PCA). As mass is a space-time relationship, any relativis-
tic mass of a system is greater than its rest mgssm,,.
Their quotient represents thpdysical probability set

mym, = 0<SP(AXK1.

This equation is derived by PCA and includes the entire cognitive back-
ground contained within the two basic terms of the theory of relativity,
rest mass and relativistic mass, that has not been realized either by Ein-
stein or by any other physicist after him. The theory of relativity could,
indeed, be very simple once the right axiomatic approach is employed -
the new axiomatics of the Universal Law.
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7. COSMOLOGY

7.1 INTRODUCTION

While physics has evolved to become a study of particular levels and
systems of space-time that are closely associated with human demands,
one would expect that cosmology has been developed into a study of the
primary term when PLE is considered. This is, however, not the case
when one analyses the few acceptable textbooks on this discipline. The
outstanding feature of modern cosmology is the lack of a clear-cut defi-
nition of its object of study - the universe, space-time, energy, or cosmos
is described in a vicious circle in the same mechanistic and deterministic
manner as are its systems and levels in physics. Similarly, cosmology
has failed to develop an epistemological approach to space-time. Never-
theless, there is a subconscious pattern behind all cosmological concepts
that constitutes an intuitive perception of the primary term. This is a
consequence of the fact that human consciousness abides by the Law.
The obijective of this short survey on modern cosmology is to reveal this
aspect. As we cannot consider all heterogeneous schools and ideas of
this discipline, we shall restrict ourselves tostendard model which
represents the mainstream of cosmological thinking today. Based on the
Law, we shall reject this model and debunk the present system of cos-
mology. The remaining mathematical facts will be integrated into the
new axiomatics.

Modern cosmology is a new discipline. It began in the twenties when
the general theory of relativity was being developed as a geometric study
of empty space-time and applied to the universe as an ordered whole
(Einstein, Lemaitre, de Sitter, Friedmann, etc.). Its core is the standard
model, a collection of heterogeneous ideas which has been put together
in a similar manner to that in the standard model of physics. Hence the
same name as first suggested by Weinberg (1972). The standard model
of cosmology is dnot expanding world modelbased on the following
primary ideas:
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1. The universe ihomogeneousandisotropic on averageat any place,
and at any time. This is called thebsmological principle'. This philo-
sophical concept is basic to any cosmological approach. It is an applica-
tion of PLE - the primary term is perceived in the same way by anybody,
at any time, at any place. This allows the establishment of an objective
axiomatics that leads to the unification of science, which is a metaphysi-
cal level of space-time. This is essentially an anthropocentric definition,
because for obvious reasons we have no idea of how other conscious
beings (aliens) perceive the physical world. The cosmological principle,
being a rudimentary idea of the primary term, was first introduced by
Milne (1935) and then further developed by Einstein as a variation of his
principle of equivalence.

Einstein departs from thdach principle. It postulates that the iner-
tial reference frames adopted from classical mechanics should be regarded
in relation to the distribution and motion of cosmic mass, that is, in re-
lation to the actual space-time relationsfip&instein generalizes the
Mach principle and applies it to the whole universe. This is an arbitrary
decision (degree of mathematical freedom), since the local space-time
relationships which we observe are heterogeneous and discrete. Indeed,
the universe consists of clusters of galaxies separated by photon space-
time which is empty of matter, as is confirmed by recent astronomic
evaluations, for instance, by the Hubble telescope. Therefore, the cos-
mological principle, which postulates a homogeneous and isotropic uni-
verse, does not assess the real properties of space-time, but is an abstract
equivalence that is built within mathematical formalism. This fact re-
veals the absurdity of Einstein’s endeavour to exclude human conscious-
ness from any scientific perception of the physical world. He must have
been firmly convinced that natural laws exist independently of human
consciousness.

2. The universe expands accordingHabble’s law with the escape
velocity v of the galaxies, which is proportional to the distagiaaf the
observer from the galaxies:

dv = dl/dt = Hyl = [1d-space-timp (225),

4 "Einstein adopted, as Mach’s principle, the idea that inertial frames of refer-
ence are determined by the distribution and motion of the matter in the uni-
verse”. P.J.E. Peeble, Principles of Physical Cosmology, Princeton University
Press, New Jersey, 1993, p. 11.
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Hubble’s law is an application of the Law for one-dimensional space-
time. H, is called theHubble constant It is reciprocal conventional
time and thus a constant quantity of tiidg=f. The epistemological
background of this constant is not known in cosmology. We shall prove
that this specific magnitude gives the constant time of the visible uni-
verseH, = f;.. In astrophysics, the Hubble constant is roughly estimated
from the intensity of selected galaxies. Its value varies from author to
author from 5(km/s to 80km/s perMpc (Megaparsel Latest estima-
tions tend towards the smaller value. The reciprocal of the Hubble con-
stant 1H, is called Hubble time* and is thus an actual quantity of
conventional time. It is regarded as the upper limit ofage of the
universe A, < 1/Hy when the gravitational forces between the galaxies
are ignored. As the traditional cosmological units of space and time are
highly confusing, we shall convert them into SI units. This will signi-
ficantly simplify our further discussion. The cosmological unit of dis-
tance [H-spacé is 1 Megaparse¢l Mpc) = 3.086<10?2m. When we

use the Sl unit In, we obtain foHubble time (= age of the universg

the following conventionally estimated value:

A, =1/MH,=3.086x 10°%> m/5x 10 ms?=6.17x 10'7 s (226)

This corresponds to an estimated age of the universe in the order of 20
billion years. According to the standard model, the present universe
has a ,finite” age that is determined by the big bang, which is defined
as a space-time singularity. This assumption is in apparent contradic-
tion with the primary axiom which says that the universe, that is, its
space and time is infinite. At present, the actual age of the ,finite uni-
verse" is estimated to be about 10-15 billion years when the gravita-
tional forces between the galaxies are theoretically considered. How-
ever, as the mass of these galaxies cannot be determined - more than
90% of the estimated mass of the universe is definedak mat-

ter”, which simply means that scientists do not know anything about it
(see neutrinos’ mass above) - these estimations are of highly speculative
character. It is important to observe that all basic space and time
magnitudes in cosmology, such as the Hubble constant, can only be
roughly estimated. This shows that present cosmology is anything but
an exact empirical science. As these quantities are basic to the stan-
dard model, fundamental paradoxes have emerged, depending on the
values employed (see the mother-child paradox below). This is already
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a strong indication that the standard model is not validated at all.
FromA, one can easily obtain thiadius of the finite universeR

as postulated in the standard model. By Hubble’s law, the actual magni-

tude of the constituent of the universe is defined as the maximal distance

that can be observed, that is, the maximal distance which the light that is

emitted from the remotest galaxies covers before it reaches the observer:

R, =CA,=2.9979x 1(® ms ! x 6.17x 10" s =
=1.85x 1% m (227)

According to Hubble’s law, both values aratural constants While

this fact confirms the constancy of space-time as manifested by its sys-
tems - in this case, by the visible universe - it is in apparent contradiction
with the assumption that the universe ,expands”. Modern cosmology

does not give any explanation of this obvious paradox between Hubble’s
law and the hypothesis of the expanding universe as embodied in the
standard model. This is the main deficiency of this discipline, as the

standard model is based on Hubble’s law. A major objective of this sec-

tion is to prove that:

The two magnitudes®, andH, = 1/A;, areuniversal cos-
mological constantghat assess the constant space-time of
the visible universe When modern cosmology speaks of
the ,universe®, it means the space-time of the visible uni-
verse, which is a system (U-subset) of space-time. The vi-
sible universe is not identical with the primary term of spa-
ce-time (energy, universe, etc.). The primary term cannot
be assessed in a quantitative way, but only in philosophical
and metamathematical categories.

Thus the visible universe is a specific, concrete cosmological system of
space-time. Like any other system, it has a constant space-time - it is a U-
set that manifests the properties of the whole. Therefore, its dRgce (
and timeA, = 1/H,) magnitudes are natural constants. As space-time is
an open entity, we shall prove that these constants can be precisely cal-
culated from known space-time constants, which can be exactly meas-
ured in local experiments. In this way we shall eliminate the necessity of
performing expensive research of doubtful quality in astrophysics. While
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proving that modern cosmology can only assess the constant visible uni-
verse, we shall refute the erroneous hypothesis of an expanding universe
from an infinitely small space of incredible mass density, called the ,big
bang“. This state is believed to have existed about 15-20 billion years
ago.

3. The standard model describes the past and present expansion of the
universe. It is based on Hubble’s law and the existence afabmic
background radiation (CBR). The latter is regarded as a remnant of the
initial, extremely hot radiation of the big bang that has been adiabatically
cooled down to the present temperature of 2.73 K. The theoretical basis
of this hypothetical model is the theory of relativity, which is geometry
applied to the visible universe and deals essentially with the level of
gravitation (see Einstein’s cosmological constant below). Therefore, the
method of definition and measurement in cosmology is mainly the ge-
ometry (topology) of space. In addition, the statistical method is used.
The standard model is highly limited and forbids questions like: ,Where
does the universe expand? Where does the space which opens between
the expanding galaxies come from?“, and so on. In other words, this
model evades any questions that concern a true knowledge of the uni-
verse.

The standard model cannot explain many basic facts that have been
accumulated in the last few years. For instance, new measurements by
the COBE satellite have confirmed that the CBR is not isotropic and
homogeneous as postulated by the standard model, but exHimtd a
anisotropy. These conflicting facts have necessitated further modifi-
cations of the standard model. The so-called ,inflation hypothesis” has
been developed by Guth and Linde to overcome the problem of CBR-
anisotropy, which is of major theoretical importance. However, this hy-
pothesis is of such speculative character that it cannot be verified by any
means. It rather exposes cosmology as science fiction. For this reason
the inflation hypothesis is not considered part of the standard model, but
a complimentary conceptual contribution of provisional character. The
standard model excludes alternative cosmological explanations, such as
thesteady-state modelsf Bondi (1960) or Dicke (1970). These models
reflect more adequately the constant character of space-time. As these
models do not represent the mainstream of cosmological dogma, they
will not be discussed in this short survey on cosmology.
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7.2 HUBBLE’'S LAW IS AN APPLICATION OF THE
UNIVERSAL LAW FOR THE VISIBLE
UNIVERSE

Equation (225) shows th&tubble’s law is an application of the new
axiomatic definition of one-dimensional space-time. As the Hubble con-
stant is a natural constant, the law assesses the constant space-time of the
visible universelv = dl/dt = Hyl .= [1d-space-timp= cons.The proof

is fairly simple. According to Hubble’s law, the maximal escape velocity
dv which a galaxy reaches before it emits a light signal to the observer is
the speed of lightlv — c. As Hubble’s law claims universal validity, it
also holds for escape velocities that are greaterahbmthis case, the

light emitted by galaxies wittiv > ¢ will not reach the observer because
the speed of light is smaller than their opposite escape velocity. The re-
sultant speed of the emitted photons is negative with respect to the ob-
server. As our information on any material celestial object in the uni-
verse is transmitted through photon space-time, galaxies with a higher
relative escape velocity than the speed of light are no longer visible to
the local observer. This means that there igwnt horizon beyond
which Hubble’s law still holds true, but can no longer be observed. The
validity of Hubble’s law beyond the event horizon also follows from the
fact that it is an application of the Law of space-time, while the visible
universe is a particular system thereof.

The event horizon determines the boundary of the visible universe
with respect to human beings. The boundaries of the visible universe are
determined by the magnitude @because photon space-time is the ulti-
mate level of space-time which we can perceive at present. As all levels
of space-time are U-subsets and contain themselves as an element, we
cannot exclude the possibility that there are further levels beyond photon
space-time with a higher velocity thanif we gain access to them, we
shall enlarge our event horizon of the visible universe. As we see, the
event horizon assesses the space of the visible universe with respect to
our senses and present level of technological development. It can be
expressed as fitspacé-quantity, for instance as radiRg (open straight
line), circumferenc&, (closed line), oK, = SP(A)[2-spacé = spherical
area= charge in geometry (method of definitismmethod of measure-
ment). As in all other systems, these quantities are constant: they assess
the constant space of the visible universe with the constant titg of
We conclude:
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Hubble’s law assesses thmnstant space-time of thesi-
ble universe

dv =dl/dt = Hgl,.x= HoRy - ¢ =[1d-space-timE,; = cons(228)

The maximal distance from the obserlgy, is defined as theadius of

the visible universg, ., = R, (228). In cosmology, one usually speaks of
the ,universe”. Whenever we use this term from now on, we shall mean
the ,visible universe®, which is a system of space-time and is thus not
identical with the primary term. From the radius of the universe, we can
easily obtain thevent horizonof this basic cosmological systemks
within geometry:

Event horizon = K, = SP(A)2d-spacé = 41R ;2 = cons. (229)

This quantity is constant for any observer in space-time. This practical
equivalence is an aspect of the cosmological principle. In this sense, the
cosmological principle is a U-subset of PLE for the system ,visible uni-
verse” - it is an application of PCA and is thus not identical with the
primary axiom. This clarification is essential for the subsequent refu-
tation of the standard model as hot expanding hypothesis.

7.3 FROM NEWTON’S LAW TO THE VISIBLE
UNIVERSE (ND)

As modern cosmology is based on the general theory of relativity, it de-
parts from gravitation to explain the geometry of the universe. The com-
mon quantities of classical mechanics, mass and density, are applied to
the universe and have a central role in any conventional disquisition on
cosmology. As Newton’s law of gravity is considered to be of universal
character, it is basic to any cosmological model, including the standard
model. We have shown that this law of classical mechanics is an applica-
tion of the Law for the level of gravitation. It gives the vertical energy
exchange between matter and photon space-time. Photon space-time, in
which all celestial bodies of matter are embedded, determines the extent
(space) of the visible universe as assessed by Hubble’s law. Thus the law
of gravity can be applied to the visible universe or to any other subset of
space-time.
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In this chapter, we shall implement the novel universal equation of New-
ton’s law of gravityE = (c¥G) f = E,, f (28) and the universal action
potentialE, , = 4.038<10%° kg/sof the vertical energy exchange between
matter and photon space-time (30) to calculatertass(space-time re-
lationship) of thevisible universe For this purpose we shall use the
following estimated values from the literature: radRys= 1.85<10°° m

(227) anctritical density of the universep, = SP(A)/[1d-spacé = 1x10

26 kg/m3 (47). The critical density is theoretically estimated from
Friedmann’s model that gives three possible soluti6hgsee below).
When we apply the geometric method, we can consider the visible uni-
verse as a sphere with thelume V of:

3
v, = M - oesox 107 me (230)
3

Themassof thevisible universeM; is then:
My =V, p, = 26.52x10°2 kg (231)

Alternatively, we can apply the universal equation of Newton’s law of
gravity (28) to calculate the mass of the visible universe. It says that in
any second = 1 the mass (energy) &, = E is exchanged between
matter and photon space-time and vice versa. Through this energy ex-
change gravitation is mediated. We can set for the time of the visible
universe its agd, = A, = 1/H,=6.17%10'" s/1s as calculated from
Hubble’s law (226). In this case, we express the age as a dimensionless
guotient. When we put this time magnitude in the new equation of New-
ton’s law of gravity, we can calculate the mass (energy relationship) ,cre-
ated since the big bang". This calculation departs from the standard model
that postulates a finite universe. We assume that in any second after the
big bang the universe expands with the space-tint§ gfgiven as en-

ergy relationship (mass) to the arbitrary Sl unit &fj1

My = EayHot = EpyAy =4.038x 10 kgs! x 6.17x 107 s =

4“R. & H. Sexl, WeilRe Zwerge - Schwarze Locher, chapter 9.6, p. 121-126.
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=24.9% 10°2 kg (232)

We obtain for the mass of the visible universe almost the same result as
calculated by the conventional geometric method (231). This confirms
the transitiveness of mathematics and geometry when the Law is ap-
plied. However, equation (232) does not prove that the big bang has taken
place or that the universe expands. It simply illustrates that we do not
need the standard model to explain and assess the vertical energy ex-
change between photon space-time and matter. If we apply UE as a ,law
of gravity”, we can calculate the mass (energy relationship) of the visible
universe with respect to the experimentally obsesate R =[1d-

spacg andtime A, = f;; of this systenwithout knowing the critical den-

sity of the universe

The magnitude of this fundamental quantity, as calculated in cosmo-
logy today, is of highly speculative character, as more than 90% of the
mass in the universe cannot be experimentally determined and is con-
veniently regarded aglark mattetf. The density of the universe mea-
sured in astrophysics is about 10 times smaller than the theoretically
calculated critical density. This is the chief shortcoming of all contem-
porary cosmological models, the outcome of which depends entirely on
the exact calculation of the critical density of the universe. This inherent
shortcoming is now eliminated in an elegant manner. Based on the knowl-
edge that mass and density are abstract mathematical U-subsets of space-
time, the problem of ,dark matter" disappears as an artefact born in the
cosmologist’s mind (mathematics as a trap in human thinking).

The critical density is theoretically estimated in Friedmann’s model
(or in any other model of the universe). It allows three geometric solu-
tions ofFriedmann’s equation, which is an application of UE (we leave
the proof as an exercise for the reader), depending on the theoretically
estimated critical density: Epherical, closed universe; Byuclidean,
infinite universe 2hyperbolic, infinite universe. These are abstract so-
lutions within mathematical formalism that approximate real space-time.
Friedmann’s model does not specify which solution is correct. Based on
the above example, we confirm that the theoretically estimated critical
density of about410726 kg/m? assesses the actual space-time of the uni-
verse quite well. The result from equation (231) is almost equal to the
result from equation (232). Friedmann’s equation solves a spherical closed
universe (1st solution) for the critical density. This result merely con-
firms that some early cosmologists intuitively employed the Law to esti-
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mate the space-time of the visible universe from known natural constants
with an astounding degree of precision, and have thus proven that space-
time as a unity.

In the above calculation, we use the valuiRgt 1.85<10°° m as
determined from the lowest possible magnitude of the Hubble constant
Ho = 50 km/s perMpc. This constant time of the visible univefge= H,
cannot be exactly determined by the conventional method in astrophy-
sics that is based on the measurement of the intensities of selected galax-
ies. This method presupposes mangriori assumptions and approxi-
mations that are of highly speculative character and cannot be validated
by any means. This explains the broad rangeg¥alues in the lite-
rature.

The inability of modern cosmology to determine the precise value of
the Hubble constant is generally acknowledged as the central problem of
this discipline. We shall now solve this problem conclusively. At the
same time, we shall demonstrate that space-time is an entity of open
subsets, so that we can depart from any magnitude of space-time which
can be exactly measured in a local experiment and obtain any other
cosmological constant by applying UE as an RT. For this purpose we
shall depart from Newton'’s law of gravity. We have shown in chapter 1.7
that we can obtain a new formula of the universal gravitational constant
G = ¢S, (37) from this law, wher§ is thecircumferenceof theevent
horizon of the visible universe:

S, = %G = [1d-spacg = 13.46934x 10?5 m (233)

From the circumference, we can obtain éxact radiusR of thevis-
ible universeas [1d-spacé¢ quantitywithin geometry:

L T 6
R = =, - =21437x10%m (234)

As we see, the magnitude of the radius of the visible universe has been
estimated fairly well in traditional cosmology when the lowest predicted
value of the Hubble constant is considered (227). If we now take the
exact radius of the visible universe as measured in (234), we can pre-
cisely calculate thexactvalue of theHubble constantand solve the
cardinal problem of modern cosmology:
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Ho = E =——=13984735¢101951=431568 km/sperMpc (235)

The calculated value of the Hubble constant is the most exact value that
can be obtained at present within the approximate limits of the continuum
of closed real numbers. This basic cosmological constant is obtained as a
quotient of two other natural constardgndG, which can be precisely
measured in a local experiment. It is important to observe that the Hubble
constant is a mathematical quantity defined within geometry, and has no
real existence. The value in (235) is somewhat lower that the lowest
estimated value fdt, at present, but it confirms the current tendency in
cosmology. The higher values which one finds for this constant in the
literature are obtained when the gravitational forces are considered from
a theoretical point of view. The weak point of this theoretical approach is
that the gravitational forces between the galaxies are not known, as the
mass of the universe cannot be determined. Such calculations are based
on pure speculation and have no real value. As we have obtained the
Hubble constant from UE of Newton’s law of gravity, the gravitational
level is already considered in our calculation (235). The space-time of
the universal gravitational level is expressed by the gravitational con-
stantG. In addition, we do not need the mass (space-time relationship) of
the visible universe, although we can easily obtain it from other known
magnitudes. Equation (235) is an application of UE as an RT. From this
equation, we can exactly determine #ge (conventional time) of the
visible universe

Ay =1MH,=7.15065x 10''s (236)

This value has been estimated fairly well on the basis of the Hubble
constant (226). It is a modest consolation that modern cosmology is not
that bad when it operates as applied mathematics. This conclusion is,
however, not surprising - we have stressed on many occasions through-
out this volume that mathematics is the only adequate perception of space-
time. At present, this basic cosmological constant is empirically deter-
mined on the basis of the density of remote galaxies that are separated by
immense distances with no visible matter. Therefore, the precision of
measurement dfl, is still not as good as that of the basic physical con-
stants, such asandG, which can be exactly determined in a local ex-
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periment. As space-time is a closed entity, we need only two exact val-
ues, preferably a space and a time magnitude of a selected photon sys-
tem, e.g. the basic photon, to calculate any other magnitude (constant) of
space-time without performing extensive and expensive experiments. This
conclusion has been intuitively anticipated in the definition and method
of measurement of the Sl uniteeterandsecond

This elaboration eliminates both the unproductive dispute in cosmol-
ogy about the exact value ldf, (comprising a large portion of the scien-
tific activities in this discipline) and the necessity of performing super-
fluous, expensive astrophysical experiments. This example clearly dem-
onstrates the superiority of the new axiomatics over the traditional em-
pirical approach in physics and cosmology. This can be illustrated by a
further example.

Einstein’scosmological constanf\ is central to the current cosmological
view, although he considered it the greatest blunder in his life. We shall
show that this constant has its origin in UE of gravitation and has been
defined in an abstract way within mathematics. Einstein’s model of the
universe departs from the theory of relativity and describes space-time,
that is, photon level and matter level, as a relationship between mass
densityp = SP(A)[1d-spacé¢ and the local change in space. The latter is
described as a local rate of expandipp= c? and contractiowy,., (see
equation (37a)). Einstein uses the empty Minkowski’s world as a reference
frame. To balance the expanding and contracting forces in the universe,
he introduces his famous cosmological constamid hoc Mathema-
tically, it has the dimensionality sfjuare timeA = f 2. This quantity is
obtained within mathematical formalism by applying the differential
operation of ,divergence*” to any energy gradigsat U that is presented
as[2d-space-timpquantity:LRC = [2d-space-timp(see Laplace operator

in chapter 4.6):

2 _ .
diva:Aazﬂzgz LRC: [2d Space—t|me] 2
dzr rz 2 [2d - spacd

(237)

A = Aa = f ?is the second derivative of ahiRCwith respect to space. In
recent modifications of Einstein’s model (Zel'dovich, 1968; Zel'dovich
& Novikov, 1983), the cosmological constant is interpreted as a fluid
with the effective mass densityf
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A f2 SP(A)

Po= oG - 8m1d - space-time] f - [1d - spacd (237a),

wheref?/8r= SP(A). When we solve UE of gravitation for the quantity
density, as it is given for the earth in (41), we obtain the same result
within the new space-time symbolism:

= 39 - 3[1d — Space- time]f _ SP(A)
2GS 2[1d - space- time]f [1d - spacé [1d - space} (238)

Po

Einstein’s equation of the effective mass density, in which the cosmolo-
gical constant appears as square fifjés a pleonastic variation of the
new UE of gravitation within mathematical formalism. The latter is an
application of Newton’s law of gravity, which itself is an application of
the Law for gravitation. Both presentations are mathematical iterations
of the quantity ,density” (47). The search for an explanation in the ma-
thematical complexity has been the chronic syndrome not only of Ein-
stein, but also of all physicists before and after him and has led to the
present intellectual fatigue in this scieffcd=or a panacea, we recom-
mend the correct application of the Law.

How can we explair\ in terms of knowledge? Time is the dynamic
constituent of space-time that gives us information on the number of
action potentials that are exchanged. If we regard, contrary to Einstein,
space-time as inhomogeneous, the local density of the actual space-time
of the systems or levels will only depend on the number of action potentials
per spac@ = f 2. The square time assesses time as a product of the inter-
action between two entiti€ég = f x f (AR). Thus Einstein’s cosmological
constant is equivalent to the angular acceleration in its conventional pre-
sentatiom\ = a=f 2(18). The bigger the angular acceleration E = [1d-
space-timgf, the smaller the spacé:= a = E = 1/[1d-spacé. We have
shown in quantum mechanics that this is the present mechanism of de-
fining elementary particles - the space of the particles is inversely pro-
portional to their angular acceleration &9 and energy (space-time).

4 This is an allusion to CFS (chronic fatigue syndrome) that has emerged as a
new disease of modern industrial life and can be successfully treated in the light
of the Law (see vol. ).
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The time can be set equivalent to the number of revolutions=.1 E,,
or to any portion of the revolution, e.d. 41 E,.

To this mathematical approach we owe the introduction of quantum
numbers. We have used this approach to obtain the mass of the elemen-
tary particles from the mass of the basic photon (chapter 1.9). The same
paradigm is used by Schrodinger in his wave equation, where he de-
scribes the energy density of the particles as a function of Planck’s con-
stant (chapter 5.2). Whenever we scrutinize the mathematical presen-
tations in physics and cosmology, we come across the same invariant
pattern - the pattern of the Universal Law. These two examples are an
adequate introduction to the cosmological outlook of traditional physics.
This will be the topic of our next chapter.

7.4 THE COSMOLOGICAL OUTLOOK OF
TRADITIONAL PHYSICS IN THE LIGHT OF
THE UNIVERSAL LAW

Thehot expanding hypothesif the standard model assumes that the
universe, as observed today, has evolved from a state of homogeneous
energy with a negligible space and incredible density which exploded in
a small fraction of a second. This state of the universe is described as the
.big bang". Since then, the universe has been expanding incessantly. In
the context of this cosmological outlook, Hubble’s law is interpreted as a
Jaw of expansion®. As this law is an application of UE, we must reject
this cosmological interpretation on axiomatic grounds. We have shown
that Hubble's law assesses the constant space-time of the visible uni-
verse. The two natural constar®, andH, = 1/A, give the constant
space and time of the visible universe. Thus we have eliminated the first
basic pillar of the standard model - the interpretation of Hubble’s law as
a law of expansion. We shall now present additional proofs for this ir-
refutable conclusion.

The idea of the expanding universe is a consequence of the idea of
homogeneous space-time in the theory of relativity. We have shown that
Einstein has not completely corrected the empty Euclidean space of clas-
sical mechanics, but has only introduced the reciprocity of space and
time, as described by Lorentz for electromagnetism, for the systems of
matter. Einstein regards the gravitational objects as embeddied in empty
and massless photon space-time (vacuum). With respect to the recipro-
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city of space and time, he assumes in the general theory of relativity that
vacuum can be curved or bent by local gravitation. The current interpre-
tation is that the path of light is attracted by local gravitational potentials
and for this reason cannot be a straight line in space. When this space-
time concept is applied to cosmology, it inevitably leads to the neglect of
the finite lifetimes of stars, as they have been described by Chandra-
sekhar and only later verified in modern astrophysics.

The finite lifetime of any gravitational system is a consequence of the
energy exchange between matter and photon space-time. The new
axiomatics clearly states that all systems, being superimposed rotations,
have a finite lifetime, which is only determined by the condition of de-
structive interference. During this vertical energy exchange, the space-
time of the material levels, such as atom level, electron level, thermody-
namic level, etc. is transformed into the space-time of the photon level
and vice versa. Photons have a much greater extent than the space of
material levels, as can be demonstrated by the consthapfcé-quan-
tities of their elementary action potentials: the Compton wavelengths of
the electron\, = 2.4x107*2 m, protonA, ,, = 1.32x107'> m, and neutron
Acn= 1.32107'°> mare much smaller than the wavelength of the elemen-
tary action potential of the photon lewa!= 3x10° m, or more precisely,
in the order of their intrinsic time - ti@ompton frequency:

foo= AafAce= 3% 10° M /2.4263x 10712 m = 1.236x10%°
fopor = fon = Ml pr = AfAgp = 3¥10° M /1.32.10%5 m = 2.27x10%3

The[ld-spacd-quantity of the elementary action potential is a specific
constant of the corresponding level. It assesses the space of the level.
During the vertical energy exchange between two levels, the extent of
space-time changes discretely in specific, constant quantitative leaps.
These leaps can be assessed by building space and time relationships
between the levels. Such constants are dimensionless numbers. In the
new axiomatics, we call them ,absolute constants of vertical energy ex-
change” (see chapter 7.9). When we observe the vertical energy exchange
only in one direction, e.g. from matter to photon space-time, this process
is perceived as agxplosive expansiorof space-time. This is precisely

the current cosmological view. The thermonuclear explosion is a typical,
albeit more trivial example of an energy exchange from the nuclear level
towards the photon level, also defined as radiation. This process is asso-
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ciated with an extreme space expansion describedragcbegr wave'.
The reason for this is the extremely small extent of the hadrons compa-
red to the extent of the emitted photons, as has been demonstrated by the
corresponding time magnitudes of these systems of space-time - the Comp-
ton frequencies.

When the same vertical energy exchange is observed in the direction
from photon space-time to matter, it manifests itself een#raction of
space. A typical example of an extreme space contraction are the black
holes, which are circumscribed as ,space singularities”. Initially, black
holes were believed to only ,devour” space and matter. However, this is
a violation of energy conservation. Later on, it was proven (within math-
ematics, because black holes cannot be directly observed) that they emit
gamma radiation at their event horizon and thus obey the axiom of CAP,
just like all other systems of space-time. This has eliminated the specta-
cular character of these celestial bodies. The mean frequency of gamma
radiation of black holef, can be presented as a function of the intrinsic
time of the material particles:

mp fH = mp( fc,e + fpr,e + fn,e) 13 (239)

The high temperature of black holes is another quantity of material time
- the time of the thermodynamic level of matter. In chapter 3.5 we have
derived the new CBR-constant and have shown that the frequency of the
maximal emitted radiation depends only on the temperature of the mate-
rial bodyf, .= Kcgr X T (82). In the next chapter, we shall use this con-
stant to reject the second pillar of the standard model - the traditional
interpretation of the B-cosmic background radiation (CBR). The 3K-
CBR is considered a remnant of the hot radiation of the big bang, which
has resulted from the subsequent adiabatic expansion of the universe.
This view is presented in the standard model and is closely associated
with the erroneous interpretation of redshifts in Hubble’s law.

From this elaboration, we conclude that when the vertical energy ex-
change is observed only one way, that is, from matter to photon space-
time, it gives the impression of space expansion. When the energy ex-
change is considered unilaterally from photon space-time to matter, it
gives the impression of space contraction. When both directions are taken
into consideration, the total change of space time is 28rg=0, or
Vy = cons Space-time remains constant. This is an axiomatic statement
of the new theory. It can be easily deduced from the law of conservation
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of energy.

In cosmology, photon space-time is regarded as a homogeneous empty
void. For this reason this discipline considers the vertical energy ex-
change between matter and photon space-timeomaywvay from mat-
ter that can be observed to empty space, which has no structure and there-
fore cannot be directly perceived. This one-sided anthropocentric view
(human beings are part of matter) automatically evokes the misleading
impression that the universe expands in the void. As the finite lifetimes
of stars are not considered in this outlook, modern cosmology has no
adequate idea of the discrete ubiquitous energy exchange between mat-
ter and photon space-time, unlike in the new axiomatics. In chapter 1.7,
we have proved that when the axiom of recipra€¥Csis applied to the
visible universe, this system of space-time can be described as a function
of theLRCsof the photon level and the gravitational level. The space of
the visible universe given & is proportional to theRCof the photon
levelLRG, = Uy = ¢?, which stands for space expansion, and is inversely
proportional to th&.RC of gravitation as expressed by the gravitational
constantG (field or acceleration), which stands for the contraction of
space (37a):

S, =G

This simple formula is an application of UE as a rule of three. It embod-
ies the space-time behaviour of the visible universe according to AR. It
proves that its circumference is a constantgfpacg-quantity because

it is a quotient of two natural constartgndG, which assesses the two
levels - photons and gravitation.

For obvious reasons, cosmology can only assess the space-time of the
visible universe and is not in a position to obtain any experimental evi-
dence beyond its event horizon. This is the privilege of the new axiomatics
- it assesses the primary term epistemologically and not empirically (pri-
ority of axiomatization over empiricism). As we see, the new axiomatics
effects an incredible simplification in our cosmological outlook, and re-
jects the idea of an expanding universe as a false unilateral perception of
the energy exchange between matter and photon space-time. This idea
has given birth to many paradoxes, which are closely associated with the
interpretation of the doppler effect within Hubble’s law. This will be the
topic of the next two chapters.
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7.5 THE ROLE OF THE CBR-CONSTANT IN
COSMOLOGY

As already mentioned, the ,big bang“ hypothesis of the standard model
is based on two pillars: the CBR and 2)he expansion of the universe

as assessed by Hubble’s law. If these pillars can be interpreted in a differ-
ent way, for instance, by the Law, then the standard model must be re-
futed. In the previous chapter, we have explained how the idea of the
expanding universe has evolved in cosmology, namely, from the one-
sided perception of the vertical energy exchange between matter and
photon space-time. In this chapter we shall discuss the interpretational
flaws of CBR in modern cosmology.

The experimental confirmation of CBR, as predicted by Gamov on
the basis of Friedmann’s model and coincidentally discovered by Penzias
and Wilson in the sixties, has evoked the mistaken conviction among
cosmologists that the theoretical assumptions of the standard model hold
true. The key assumption of this model is that, from the very beginning,
the universe has been dominated by extremely hot blackbody radiation
(hot photon space-time) that has cooled down during the adiabatic ex-
pansion of the universe to the present temperature of abouh8ikce
the term 3K-CBR. The prediction of 3K-CBR on the basis of wrong
assumptions and its subsequent discovery is a curiosity that will certain-
ly enjoy an outstanding place in the future gallery of scientific blunders.
The traditional interpretation of CBR as a consequence of the expansion
of the universe will be now rejected.

We have shown in chapter 3.5 that BR-constant which de-
termines the relationship between the temperature of the material body
and the frequency of the emitted photons depends on the speed of light
and the proportionality constant of Wien’s displacement kgwy = ¢/

B (82). The constanB is one-dimensional space-time of a novel ther-
modynamic level of matter that has not been realized so far. In the view
of traditional cosmology, the speed of light is a fundamental constant
that remained unchanged during the big bang and in the first seconds
of expansion. This assumption allows the determinatidPlanrfck’s
parameters of the big bang, which are basic to the standard model
(see chapter 7.7). According to the standard model, at that time matter
did not exist, at least, not in the form it is seen today. This would mean
thatB did not exist eitherB = 0, andKgg = ¢/0 = improbable event
(operation not allowed). On the other hand, this constant determines
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the frequency of any emitted photon radiation for any temperature of
matter, which is, in fact, a time quantity of the thermodynamic level
fax= Kegrl- If we set forT the temperature of 2.48, we obtain ex-
actly themaximal frequencyof CBR, as is experimentally measured
by theCOBE satellite?®:

foo= Kepr Tepr = 1.0345x 101 x 2. 73K = 2.824x 10 (240)

If we assume that matter did not exist at the beginning of the universe,
we must also accept that there has been no thermodynamic level during
the big bang and the short time thereafter. Therefore, the time of this
level, the temperature, should not have existed eihetimprobable
event (not existent). In this case, we obtain for the time (frequency) of
photon space time:

fmax = iImprobable eventK-gg) * improbable evenfT) =

max —

= improbable event (241)

Equation (241) symbolizes the entire nonsense of the standard model. If
there has been no matter, there would have been no temperature and
subsequently no photon space-time in terms of electromagnetic waves
with the time (frequency) and velocity as observed toc!ay:A = 0A = 0.

The standard model postulates thatas valid during the big bang (see
derivation of Planck’s parameter below). However, if there was no pho-
ton space-time, there would have been no radiation and thus no CBR as
observed today. The assumptions of the standard model have not been
challenged yet, only because the epistemological background of space-
time, that is, of space and time, is not an object of interest in present-day
physics and cosmology. This agnosticism is the origin of all the flaws in
cosmology.

On the other hand, if we assume that the universe has evolved gra-
dually by developing new levels, however at time intervals that are infi-
nite in relation to the estimated age of the universe, we can imagine simi-
lar conditions in black holes, neutron stars, quasars, pulsars, and other
similar material systems of gravitation (see chapter 7.9) to those described

46 COBE Science Working Group, Spectrum of the cosmic background radia-
tion, in P.J.E. Peeble, Principles of Physical Cosmology, p. 132.
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for the big bang. In this case, we need not extrapolate in the past, as is
done in the standard model, but have to consider the finite lifetimes of
stars in the context of the energy exchange between matter and photon
space-time. When the energy exchange from matter to photon space-
time is perceived unilaterally as expansion that is ongoing into the fu-
ture, we inevitably come to the hypothesis of the big bang when this
process is traced back into the past. This false hypothesis follows from
the idea that photon space-time is empty and homogeneous. This is the
basic epistemological error of physics that engenders all the nonsense in
cosmology.

The new axiomatics clearly says that the CBR-constant is an absolute
constant of the vertical energy exchange between the thermodynamic
(kinetic) level of matter and the thermodynamic level of photon space-
time as assessed by Stankov’s law (chapter 3.7). Thus the time of the
photon level depends on the time (temperature) of matter and vice versa:
the temperature of matter depends on the frequency of the absorbed pho-
tons. This mutual interdependence can be observed any time in daily
life, e.g. the warming of metals by sunbeams and their subsequent radia-
tion as heat. Such phenomena are manifestations of the vertical energy
exchange between matter and photons that takes place in both directions
(CAP).

Equation (240) holds for any temperature. Black holes and neutron
stars are known to have extremely high temperatures. When the frequency
of the photons emitted by these gravitational systems is calculated with
this equation, we obtain a CBR in the gamma range. Such high-frequency-
CBRisregularly observed in astrophysics. Typically, this kind of CBR is
not explained as a remnant of the big bang. This illustrates the ambiguity
of cosmological interpretations. Equation (240) is a very useful application
of the Law, with which we can determine the thermodynamic coefficients
of vertical energy exchange of individual stars and other celestial bodies
with photon space-time. In the next chapter, we shall show that the
redshifts in the doppler effect can be used in the same way to determine
the vertical energy exchange between individual systems of gravitation
and photon space-time. With respect to the theory of relativity, these
absolute coefficients can also be called ,relativistic coefficients of en-
ergy interaction”.
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7.6 PITFALLS IN THE CONVENTIONAL
INTERPRETATION OF REDSHIFTS

The method of measurement of escape velocity in Hubble’s law is the
determination of redshifts of selected galaxies. Hubble was the first as-
tronomer to suggest a relationship between his application of UE for the
one-dimensional space-time of the visible universe and the redshifts ob-
served by the doppler effect. In chapter 2.6, we have shown that the
doppler effect is a ubiquitous phenomenon that demonstrates the reci-
procity of space and time. We can use this effect to explain the mecha-
nism of gravitatioff’. Redshifts in visible light are observed when the
space of the photon system confined by the source and the observer ex-
pands; violetshifts are observed when the space contracts. These changes
in space are relativistic and occur simultaneously everywhere in the uni-
verse. For instance, one can observe both redshifts and violetshifts of
distant galaxies. Altogether, redshifts are predominant. This has led to
the idea of using them as a method of measurement of the escape veloc-
ity of galaxies in an expanding universe. However, until now modern
cosmology has not been in a position to present a theoretical proof that
redshifts really measure the expansion of the universe, as is clearly stated
in the following quotatioff:

“The gravitational frequency and temperature shifts between ob-
servers are equivalent to the effects of a sequence of velocity shifts
between a sequence of freely moving observers. For the same rea-
son, the surface brightness of an object at a different (gravitational)
potential would vary with its redshift... This m®t a cosmology,
however, for it is not known how one could get a reasonable
redshift-distance relation from a stable static mass distribution, or
what provision one would make for thpparently finite lifetimes

of stars and galaxies...If the redshifts of quasars did not follow the
redshift-distance relation observed for galaxies, it would show we
havemissedsomething very significant....

It is sensible and prudent that peopl®uld continue to think
about alternatives to the standard modelbecause the evidence

4" This aspect is discussed in the full version of volume Il (see Bulgarian trans-
lation).
“Pp.J.E. Peeble, Principles of Physical Cosmology, p. 226.



250 7 Cosmology

is not at all abundant.. The moral is that the invention of a cred-
ible alternative to the standard cosmological model would require
consultation of a considerable suite of evidence. It is equally es-
sential that thestandard model be subject to scrutiny at a still
closer level than the alternativesfor it takes onlyonewell es-
tablished failure to rule out a model, but many successes to make
a convincing case that a cosmology really is on the right track.”

We shall now prove thakedshifts measure the individual energy ex-
change of any gravitational system with photon space-time and therefore
cannot be interpreted as evidence for the expansion of the universe. It is
a well established fact that redshifts are a classical test for the validity of
the theory of relativity. They are appreciated as the most exact test of this
theory. The magnitude of the redshift depends on the magnitude of the
local gravitational potentiaLRCg). In the general theory of relativity,

the redshifdf /f gives the relativistic change of the gravitational poten-
tial dU in relation to the_.RC of photon space-timeaf /f = dU/c2. This
relationship was first postulated by Einstein in 1911. Since then it has
been empirically confirmed by numerous experiments with growing pre-
cision. The relativistic formula that is usually employed is an application
of UE as an RT:

df _dU _LRG _Eg _
f =@ " LRC, _?P_SP(A) (242)

We shall use the same application in chapter 7.9 to establistetihe
vation rule of absolute coefficientf vertical energy exchange, with
which we can build an input-output model of the universe based on
dimensionless numbers. This input-output model is equivalent to the con-
tinuum of real numbers.

As already discussed, any relativistic presentation is a comparison of
the actual space-time of a system with photon space-time (initial refe-
rence frame). In this particular case, the local gravitational potential of
any celestial body which, according to Einstein, is responsible for the
local curvature of the empty homogeneous space-time, is compared to
the constant.RC of photon space-time. From equation (242), we can
obtain the so-calle&chwarzschild radiusRg when we use Newton's
law of gravity to determine the gravitational potential on the surface of a
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celestial body R is the radius of a star, planet, or any other celestial
body):

df _dU _GM _ R
— = =—__ =_2==SP(A
f T Re 2R W (243)

This [1d-spacé-quantity is obtained within geometry and is in reality a
diameter (imprecise terminology). Tl&ehwarzschild radiusRgis of

key importance to the theory of relativity, although this quantity cannot
be explained in terms of knowledge. Traditionally, it is regarded as a
measure for the relativistic effects of gravitational objects. In the light of
the new axiomatics, this space quantity assesses the local absolute coef-
ficients of vertical energy exchange of the individual gravitational sys-
tems, such as stars, planets, pulsars, quasars, neutron stars, black holes,
etc., with photon space-time. All gravitational systems undergo different
states of material arrangement, such as white dwarfs, unstable stars, neu-
tron stars, red giants, etc., as assessed by Chandrasekhar’s equation of
the boundary conditions of stellar transformation (finite lifetimes of stars).
These stellar phases of specific space-time can be expressed by various
guantities, such as mass, density, volume, etc., and exhibit different co-
efficients of vertical energy exchange with photon space-time. From this,
we can easily conclude that we can build infinite levels of gravitational
objects with respect to their specific vertical coefficient. The local ge-
ometry (structural complexity) of the space-time of the visible universe
can be precisely described with such local coefficients. This aspect will
be further discussed in chapter 7.9. When equation (243) is derived from
the universal equation of gravitation, we obtain the following simple
application of the Law for thiecal gravitation giy¢:

Socal = [1d-spacé = c%/g,,, = World line of local curvaturg244)

This is the actualyniversal field equatiort which Einstein was search-
ing for in vain his whole life. It assesses the local curvature of photon
space-time in terms of world lin&;,.,, (Weltlinien der Krimmung des
Weltalls). This [H-spacé-quantity is a function of the local gravitational
potential, given as the gravitational acceleration or field of the celestial
objects of matter. This is, in fact, the only objective of Einstein’s general
theory of relativity, which is applied geometry of space-time. It could not
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succeed, not only because Einstein did not master the complexity of the
mathematical instruments (Riemann’s topology), but essentially because
he did not explain the epistemological background of his theory of rela-
tivity. Let us now summarize the key knowledge to accrue from this
elaboration:

Theredshifts in the doppler effect measure tloeal verti-

cal energy exchangbeetween thandividual gravitational
systemsandphoton space-time According to PCA, these
energy interactions are presented relativistically in compari-
son to the constant space-time of the photon level (univer-
sal reference frame). Therefore, redshifts shoatdbe inter-
preted as evidence for the expansion of the universe.

The idea of an expanding universe based on redshifts has led to a collec-
tion of paradoxes that expose modern cosmology as a system of falla-
cies. The first paradox is associated with the interpretation of black holes.
According to the present view, these gravitational systems exhibit the
maximal redshifts that are known at present. This is the current scientific
opinion on this issue as expressed inuhigueness theoremsf black
holeg®, which are applications of the Law within mathematics. If we
now argue in the context of Hubble’s law, we must assume that black
holes are the remotest objects from any observer within the visible uni-
verse (cosmological principle). In this case, we must expect to find black
holes only near the event horizon of our visible universe. The same holds
true for quasars and pulsars, which exhibit about 90% of the redshift-
magnitude that has been determined for black holes. However, the expe-
rimental evidence in astrophysics does not confirm this conclusion, which
follows logically from the current interpretation of Hubble’s law. In ad-
dition, this would be in breach of the cosmological principle, which pos-
tulates an even distribution of celestial objects in the universe. This para-
dox should be sufficient to reject the standard model on present evi-
dence. It is still a mystery why this has not already been done, even
without knowing the Universal Law.

The absurdity of the present interpretation of redshifts as evidence
for an expanding universe becomes obvious when we analyze the present

4 M Heusler, Black Hole Uniqueness Theorems, Cambridge University Press,
1996.
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cosmological view of the age and radius of the ,finite" universe, which

is supposed to have emerged from the big bang. The general belief is that
the objects with the maximal redshifts are the remotest from the observer.
As a consequence, they should be regarded as the oldest material objects
in the universe, if we accept the ,genesis” of the universe from the big
bang as stated in the standard model. This is explained by the fact that
the light coming from such objects should need the longest time to cover
the greatest distance before reaching the observer. In this case, this light
is of the oldest origin - it has existed from the very beginning of the
universe. The remotest objects that emit this light must have been very
near to each other in this initial phase. As the universe is believed to have
a finite age of about 15-20 billion years, this is considered to be the
actual age of the light that comes from the remotest objects with the
maximal redshifts. The paradoxical nature of this concept becomes evi-
dent when we apply théeductive methodof the new axiomatics as
PCA.

Let us depart from the cosmological principle as an application of
PLE for the system ,visible universe”. According to it, the above inter-
pretation holds for any observer, at any place, at any time. Let us assume
that we are the initial observer placed on the earth. We can now imagine
at least one more observer, who is situated between us and the remotest
object with the maximal redshift. In this case the second observer will
measure redshifts from objects that are beyond our event horizon. The
redshifts of such objects cannot be observed from the earth. These ob-
jects will have a greater distance from the earth than the remotest objects
we can observe from our planet. At the same time they will be older than
the oldest objects in the universe, the age of which is set equal to the age
of the universe. If we now proceed with this deductive method, we can
easily prove that there are objects in the universe that are infinitely re-
mote from us and are thus infinitely old. It is important to observe that
the same deductive method is used to define the term ,infinity” in the
theory of sets. This method departs from any number to define the infin-
ity of the continuum. In the new axiomatics, we define the infinity of the
primary term in ara priori manner and then confirm this property in a
secondary (empirical) manner by the phenomenology of the parts (U-
sets). We have used exactly this second method to prove that space-time
is infinite, that is, eternal. This proof should be sufficient to reject the
standard model that assumes a finite age of the universe. In fact, we can
only measure the finite constant space-tin@unfvisible universe. How-
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ever, according to the cosmological principle, there are infinite visible
universes, just as there are infinite potential observers in space-time.

The idea of the standard model that the universe is finite has led to
another fundamental paradox, which has recently emerged from experi-
mental evidence. The age of the universe is estimated by Hubble’s law to
be about 15 billion years. However, recent empirical data in astrophysics
does not fit into this concept. Astrophysicists have established that there
are stars that are older than the universe. This is now calleahtileer-
child paradox“: the children (stars) are older than the mother (the uni-
verse). It is cogent that this fact alone should be sufficient to reject the
standard model postulating a finite universe. Again, we are tempted to
ask why this has not been done before.

If we now consider the finite lifetimes of stars as described by Chan-
drasekhar, we must conclude that werareallowedto make any state-
ments on the actual age of material systems, that is, of matter, based on
the age of the emitted light. If stars periodically undergo different phases
of material organisation, a fact that is beyond any doubt, how can we
know their actual age if we can only determine the age of the light emit-
ted during a certain phase of transition (see also quotation above)? For
instance, when we register a light signal from a nova that is, let us say,
seven billions years old, we can only say that 7 billions years ago, that is,
at a time when the earth probably did not exist, this particular star had
this material configuration. As novae aexurrent stars, we cannot
know their past or present states. For instance, there is no way of know-
ing how many transitions this nova has undergone in the past, that is,
how old it really is. These arguments are based on common sense and are
accessible even to the layman. This cannot be claimed for the arguments
of modern cosmology.

%0 In the last few years, there has been a growing number of publications on
cosmology that document the epistemological mess in this discipline. It is futile
to discuss them. We shall only mention one title of a recent book that is symbolic
for this state-of-the-art: T. Ferris ,, The Whole Shebang, A State-of-the-Universe(s)
Report*, Weidenfeld & Nicolson, London, 1997 (In this context, it is quite amusing
to observe how many cosmologists earnestly believe in the existence of many
universes.).
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7.7 WHAT DO ,PLANCK’S PARAMETERS OF
BIG BANG" REALLY MEAN (ND)?

When we extrapolate the hypothetical expansion of the universe in the
past, we reach a point where the universe must be presented as a ,,space
singularity”. This state of the universe is called ,big bang“ in the stand-
ard model. In this spaceless state, matter (energy) is believed to have
been a homogeneous entity of extremely high density and temperature
(see chapter 7.8). One postulates iragriori manner that during this

initial phase of universal genesis only three natural constants remained
unchanged: the speed of lighthe gravitational consta@®, and Planck’s
constant (the basic photoln) Modern cosmology gives no explanation

for this subjective preference.

We have already met a similar concept to the big bang in classical
mechanics - the mass point. While the mass point is an abstraction (ob-
ject of thought) of real objects within geometry obtained by means of
integration, the big bang is a mathematical abstraction of the whole. The
prerequisite for this assumption is that space is empty and homogeneous.
This error is introduced in cosmology through Einstein’s theory of rela-
tivity, but it goes back to Newton’s Euclidean space of classical mechan-
ics, which Einstein failed to revise (see section 6).

The standard model results from physics’ genetic failure to define the
primary term from an epistemological point of view. Although the big
bang is an object of thought and never existed, cosmologists earnestly
believe that they can mathematically describe this condition by the so-
called ,Planck’s parameters. This name comes from Planck’s equa-
tion, which is used for the derivation of these quantities. The calculation
of the hypothetical parameters of the big bang is another outstanding
flaw in modern cosmology of great didactic and historical value, compa-
rable only to the medieval religious dogma postulating that the earth is
flat and represents the centre of the universe. Before we discuss Planck’s
parameters of the big bang, a few words on the history of the standard
model.

If we define Einstein as the ,grandfather” of modern cosmology, we should
look upon de Sitter as the father of this discipline. TBmstein-de
Sitter universe' is the first mathematical model of the universe that is
still considered an adequate introduction to this discipline. While ,Ein-
stein’s universe” is static, but contains matter (space-time relationships),
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.de Sitter’s universe" is dynamic, but completely empty. This is, at least,
Eddington’s interpretation. This model became famous because it im-
plied the big bang as the moment of genesis. The term ,big bang" was
only established in 1950, when Fred Boyle mentioned it for the first time
in a publication. The scientific penetration of this model began ten years
earlier and gained momentum in the sixties. The Russian scientist,
Friedmann, was the first to introduce the idea of an expanding universe
in his mathematical model (1922). Departing from the theory of relativ-
ity, he destroyed Einstein’s hopes of establishing a single irrevocable
model of the universe. Instead, Friedmann presented three possible solu-
tions (objects of thought), depending on the magnitude of the quantities
used (see chapter 7.3). As his work remained unnoticed during the Rus-
sian civil war, the Belgian priestemaitre, was the first to popularize
this concept in the West.

The pre-war heritage of cosmological ideas in physics was further
developed by Gamov, a student of Friedmann, under more favourable
conditions after the war. He was the actual father of the standard model.
The explosion of modern cosmology began in the seventies, and the di-
versity of conflicting ideas born in this period reached a state of inflation
in the eighties. The nineties can be characterized as a period of pro-
longed stagnation that has been abruptly terminated by the discovery of
the Law. This is the short and not so glamorous history of this new physi-
cal discipline.

The three Planck’s parameters, which are believed to assess precisely
the initial conditions of the universe, a”Rdanck’s mass, Planck’s time
andPlanck’s length. As we see, cosmologists have also recognized the
simple fact that the only thing they can do is to measure the time, space,
or space-time relationships of the systems - be they real or fictional. The
theoretical approach to the ,big bang parameters® departs from the
Heisenberg uncertainty principle, that is, from the basic photon, as dis-
cussed at length in chapter 5.3. The basic photon with thenpaas be
regarded as thelementary momentumof the universe:

p=myc=2.21x10*kgms™ (245)
The mass of the basic photon is calculated by applying CAP, for instance

for its energy interaction with the electron as measured by the Compton-
scatteringg, ¢ = MCA. . = h = mycA,; hence:
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m, = h/c? = hich , (246)

In cosmology, the axiom of CAP is applied for the fictive interaction
between the basic photdnand the hypothetical big bang, where the
latter is regarded as another distinct action potential
Ea big bang = MpiCA¢ = h = mcA 5. From this Planck’s massmy, of the big
bang is determined according to equation (246):

My = h/cA, = myCA/CA, (247)

Cosmology gives absolutely no explanation as to why this equivalence
has been chosen for the determination of the abstract quantity ,Planck’s
mass". Therefore, equation (247) should be considered a subconscious,
irrational application of the axiom of CAP. The wavelengitild-spacé
guantity) from equation (247) is defined Rlanck’s length of the big
bangl, = A, = [1d-spacé. For this reason we can also call it the ,Compton
wavelength” of the big bang, analogously with the Compton wavelengths
of the elementary particles. In the light of the new axiomatics, it is a one-
dimensional space quantity of the hypothetical space-time of the big bang:

[; = A, = [1d-spacé of the big bang (248)

pl =
The above equations demonstrate that the description of the space-time
of the hypothetical big bang departs intuitively from the correct notion
of the Law. It is the origin of all scientific ideas, which are of mathe-
matical origin. However, the interpretation of such mathematical ideas
at the rational level is full of logical flaws that vitiate all known systems

of science.

Planck’s mass in equation (247) can be calculated only after Planck’s
lengthA, of the big bang is known. What is the traditional approach of
modern cosmology to this problem? As expected, it departs from the
event horizorl of the big bang ak; of this system. In this sense, the
Planck length IpI = A and the event horizdn expressed as radius, are
set equivalent (definition within mathematical formalism):

[=1,=A

pl c (249)

The event horizohof the big bang is calculated by applying the same
derivation of UE as used for the Schwarzschild radius
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R, /2 = GM/C? (243):
| = Gmy, /c? (250)

In chapter 7.6, we have shown that this application of UE assesses the
absolute coefficients of the vertical energy exchange between individual
gravitational systems of matter and photon space-time. In this sense, the
big bang is regarded as a hypothetical system of matter. This is in appar-
ent contradiction with the standard model, which considers the big bang
as a state of condensed homogeneous radiation. According to this model,
matter has evolved at a later stage. This is another paradox of the stand-
ard model. From the above equations, we can d@iaeck’s length;

o2 = A2 = GHG3 (251)

Some authors prefer to ub&rt instead ofh. This is their degree of
mathematical freedom. In this case, the value of Planck’s length is 2
times smaller than in equation (251). The method of measurement of this
space quantity is irrelevant from a cognitive point of view, as the big
bang never existed - it is an abstract mathematical object.

Equation (251) contains the three natural constan@, andh, that
have been postulated to hold in the big bang. This is a vicious circle - itis
a posterior adaptation (manipulation) of the physical world to comply
with their mathematical derivation (after all, cosmologists have to per-
form some derivations and, to do so, they need certain natural constants.).
This approach, defined as ,fraud” in science, is not as seldom as general-
ly believed?.

The three constants assess the space-time of the photon level, which
itself is determined by the space-time characteristics of gravitational
matter. This basic proof for the closed character of space-time will be
presented in chapter 7.9. We shall show that the properties of photon
space-time, as assessed by the magnetic field lépgttl0) and the
electric acceleration or field, (109), depend on the average rotational
characteristics of the gravitational systems in the universe, such as black
holes, quasars, pulsars, neutron stars, etc. According to the standard model,
these gravitational systems were not developed in the initial phase of the

51 8. Lock & F. Wells, Fraud and Misconduct in Medical Research, BMJ Pub-
lishing Group, 1993, London.
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universe. They have emerged at a much later stage, during the epoch of
hadrons (see Table 7-1). This assumption also illustrates the absurdity of
the standard model.

Equation (251) can be solved for the universal gravitational poten-
tial E5, = ¢¥G (30). When we set the reciprocal of this action potential
1/E,, = G/c3in (251), we obtain for Planck’s length the following re-
markable equation:

|Gh / h
IP| = g = E = 4,05.10—35 m (252)
AU

According to modern cosmology, Planck’s length is the square root of
the quotient of the two fundamental action potentials of space-time: the
basic photorh, which is the smallest (elementary) action potential we
know of, and the universal action potenka|,, which is the aggregated
product of all underlying action potentials with respect to the Sl unit of
time 1s1. We can derive frorh the space-time of all elementary parti-
cles (see Tablg) and fromE, - the space-time of the visible universe.
Thus Planck’s length is a quotient (relationship) of tlikgftacé-quan-

tities of the smallest and the biggest action potential of the universe with
respect to the Sl unit decond(building of equivalence) according to
PCA:

Lo lh SP(A)2d - spacé, f,
\E SP(Af2d - spacg,_ f

AU Eau

_ SP(Aild - spacéh
SP(Aild - spacéEAU

=SP(A) (253)

In (253) the time of the basic photon is set equivalent to the time of the
universal action potential per definition with respect to the Sl system
fi, = feau = 1 51 = SP(A) = 1 unit = certain event. Equation (253) by no
means confirms the existence of the big bang, but simply illustrates the
ubiquitous validity of PCA as a method of definition and measurement
of physical quantities. Indeed, it is impossible to perceive why the com-
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parison of the smallest and the biggest action potential of space-time
should be a proof for the existence of the big bang. Both action potentials
assess the constant space-time as manifested by the parts today and none
of these quantities could have existed in the space singularity of the big
bang. This is cogent when the space magnitudes of the two potentials are
compared with the magnitude of Planck’s length of the big bang. We
leave the proof of their incommensurability as an exercise for the reader.

The above derivations of Planck’s parameters from the Law illumi-
nate the entire nonsense of the standard model. They explain the back-
ground of the epistemological flaws in cosmology. The universal action
potentialE, tells us that, every second, the mass (space-time relation-
ship) ofM = 4,038<10%® kg is exchanged between matter and space-time.

If photon space-time is regarded as empty, massless, homogeneous space
or vacuum, as is done in cosmology today, then it is quite logical to
neglect the energy exchange from photon space-time to matter and to
consider only the energy exchange from matter to photon space-time.
This energy exchange is associated with expansion. If at the same time
the finite lifetimes of stars are neglected, the only possibility of explain-
ing this fictional expansion is to assume that the universe has been sub-
jected to aradiabatic expansionfrom its very beginning. However, it
remains a mystery where the space that fills the gaps between the escap-
ing galaxies comes from. Although this question is obvious in terms of
common sense, it is not posed in modern physics. This is another typical
example of the self-inflicted cognitive misery of modern cosmology.

The linear extrapolation of this hypothetical adiabatic expansion of
the universe in the past ends up inevitably with a spaceless point, the
.big bang“ (the name is of no importance), where all known physical
laws as determined today lose their validity. While this moment of ,vir-
tual genesis" may suit some popular religious beliefs, it has nothing to
do with an objective science that should understand the object of its study.

Once Planck’s length is computed, one can quite easily determine
any other quantity of the hypothetical big bang because UE is an RT. For
instance, we obtain the following value felanck’s mass

m, = h/cly; 05.5% 108kg (254)

The same result is obtained when the nmassf the basic photon is
used:
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My = MA/lp = 0.737x 10°0kg x 3 x 10 ms%/4.05x 103°m =
=5.5x108kg (255)

Equation (255) demonstrates that the basic photon is the universal re-
ference system of physics according to PCA. From Planck’s length, one
can easily obtain the hypothetical magnitude of the second constituent -
Planck’s time t,:

ty=lp/c 01,35%x 10%%s (256)

According to modern cosmology, the three Planck’s parameters com-
pletely describe the big bang. It maintains that all physical laws have
Jost their validity” in this hypothetical condition, except the three con-
stantsg, G, andh, with the help of which the Planck’s parameters of the
big bang are computed. However, we have shown that all known natural
constants and physical laws can be derived from each other, or more
precisely, from the constants of photon space-taon€, andh. There-

fore, we must conclude thall laws werevalid during the big bang. The
only possible consequence of this conclusion isttieae has been no

big bang What is the view of modern cosmology on this issue? If we try
to learn more about this exotic initial phase of the universe, we are con-
soled by such sibylline statemetits

“The relativistic space-time (of the big bang) is then no longer a
continuum, and we even need a new theory of gravitation - of
guantum gravitation or supergravitation.”

Considering the fact that physics has no theory of gravitation, it sounds
rather strange to demand a new theory of ,quantum gravitation“ or
~supergravitation“, whatever that means. Isn't it much more simple to
discard the standard model, as has been done in this section? In order to
complete our analysis, we shall finally scrutinize the concept of the adia-
batic expansion of the universe as a complementary aspect of the big
bang.

52 PA Tipler, p. 1478, German ed.
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7.8 ADIABATIC EXPANSION OF THE UNIVERSE

In chapter 3.6 we have pointed out that there is no such thing as ,adia-
batic expansion®. It is an abstract idea similar to the concept of potential
energy in classical mechanics. As space and time are canonically conju-
gated, reciprocal magnitudes, any change in one constituent leads auto-
matically to a change in the other. Adiabatic expansion contradicts the
reciprocity of space and time. When the space of a system expands, time
decreases and subsequently all space-time (energy) quantities which con-
tain the quantity time in the numerator. The adiabatic expansion is based
on the idea that the space of a system can expand, but that the pressure
P = F/A = SP(A)[1d-space-timgf /[2d-spacg = SP(A)f 2/[1d-

spacé = o = tensile stres$48) remains constant. As pressure is a quan-
tity of space-time that is proportional to tirfe= f 2= 1/[space], any
expansion is associated with a reciprocal change in pressure. Adiabatic
expansion is thus a mathematical idealisation.

In practice, the expansion of a system can occur with a minimal chan-
ge in pressure at the material level when the net energy change is trans-
formed into photon energy, e.g. by radiation. In this case, the change in
space-time can no longer be observed in a direct way at the material
level. This gives the impression of an adiabatic expansion. While this
concept may be useful in engineering, it is a completely wrong idea when
applied to the universe. The adiabatic expansion of the universe implies
a net change in space-time and thus contradicts the law of conservation
of energy, which is an aspect of the Law and is confirmed by all physical
phenomena. Thus the concept of the adiabatic expansion of the universe
which is basic to the standard model must be rejected on theoretical
grounds. The source of this flaw is the unknown nature of the primary
term - the reciprocity of space and time. However, this concept has a
second aspect, which reveals that cosmologists have intuitively assessed
the Law for the visible universe, but, as usual, have interpreted it wrongly.

The standard model explains the adiabatic expansion of the universe
with the doppler effect in conjunction with CBR. During the big bang
and in the short period of time after this event, the universe is believed to
have been extremely hot and the frequency of the initial photon radiation
extremely high. This relationship betwekandf is assessed by the new
CBR-constant and is explained by the Law (chapter 7.5). During the
subsequent adiabatic expansion of the universe, the temperature and the
wavelength of the radiation should have gradually decreased



fax= Keer T- In terms of the doppler effect, this adiabatic expansion has
led to a global redshift of photon space-time, the magnitude of which has
been growing from the past to the present and will continue to do so in
the future. The present 3K-CBR should be regarded as the interim prod-
uct of this process. Its temperature will continue to decrease in the fu-
ture. This will inevitably lead to the thermodynamic death of the uni-
verse. This is the conclusion of the second law of thermodynamics when
it is applied to the growth of entropy in the universe. If, however, we
assume that the universe may begin to contract some time in the future,
then we shall observe a global violetshift of photon radiation. It is obvi-
ous that this assumption cannot be confirmed by any experiment.

According to this circular view, the adiabatic cooling of photon spa-
ce-time that has led to the observed 3K-CBR is a remnant of the big
bang. In the standard model, this adiabatic process is subdivided into
several development phases of the universe. They are described in re-
markable detail, as if they really have occurred and have been experi-
mentally observed by cosmologists. In this respect, the standard model
cannot be distinguished from science fiction. We shall not discuss these
hypothetical phases. Instead, we shall concentrate on the hypothetical
magnitudes of space and temperature (time), which the standard model
specifies for these phases. They are summarized in Table 7-1:

Table7-1: Development phases of the universe according to the standard
modep?

Epoch RadiusRy) Temp. ) Space-time (V)
(m) (K) v =RT=
[1d-spacéf =
[1d-space-time=
= constant
Epoch of stars 15 3 10%6
Epoch of radiation 13§ 10° 1076
Epoch of nuclear
reactions 18 10° 1076
Epoch of hadrons 16 1012 1076

%3 Modified according to R. & H. Sex|, Weil3e Zwerge-Schwarze Locher, Table
10, p. 131.
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Table 7-1 gives the four hypothetical phases (epochs) in the develop-
ment of the universe from the big bang to the present state according to
the standard model. They are defined with respect to the mean tempera-
ture and space (radius) of the universe for each epoch. We have shown
that the temperature is a quantity of thermodynamic time (chapter 3.1).
Thus the radius of the universalf§pacé and the temperatureassess

the magnitudes of the two constituents for each development phase of
the universe. Their product gives the one-dimensional space-time of the
universe. The last column in the table shows that this product is constant
for each epock = R, T = [1d-spacé f = [1d-space-timé = cons.[1 107,

We obtain the same result if we multiply the radius of the universe with
the 3K-temperature of CBR. = R Tcgg = 2.14x107%x3 = 6.42x107%.

This result illustrates that the adiabatic expansion of the universe is a
subconscious, intuitive perception of the constant space-time of the vis-
ible universe, which is erroneously interpreted at the rational level.

7.9 DERIVATION RULE OF ABSOLUTE
CONSTANTS (ND)

The derivation rule of absolute constantof vertical and horizontal
energy exchange is an application of the Law as an RT. These constants
aredimensionlesspace-time (energy) quotients that compare the space
and time relationships of the various levels of space-time according to
PCA. The derivation rule ismathematical formalismbased on a know-
ledge of the primary term. It makes use of the conventional applications
of UE, such as Newton’s law, Coulomb’s law, Planck’s equation, etc.,
which are built according to AR. These derivations of the Law assess the
energy exchange between any two systems of a level. As any energy
interaction is a U-set, the mathematical presentation of such interactions
implicitly involves vertical energy exchange. Any assessment of an en-
ergy interaction is a measurement of the constant space, time, or space-
time relationships of the interacting systems with respect to a system of
reference (PCA). Such constant relationships are usually presented as
natural constants- all conventional laws include such constants. Nor-
mally, the constants are obtained by building constant relationships with
the experimentally observed values, which are presentedridle
parameters Such relationships may pertain to a conventional physical
law or an application thereof. The variable parameters are space and
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time magnitudes, or a combination of both. They are first defined within
mathematics and only then measured in an experiment, which always
assesses a particular energy exchange. Any measurement is an energy
interactionper se For instance, the measurement of the changing dis-
tance (e.g. as velocity) between any two objects that exert gravitational
forces, or the duration of a chemical reaction, are specific energy inter-
actions.

The derivation rule produces absolute constants, with which space-
time can be expressed as a numermgalt-output model of the power
of the continuum. We shall use this rule to derive the fanBnm-
merfeld’s constanta of fine structure. It is one of the few dimensionless
constants known at present. We shall show that this constant assesses the
vertical energy exchange between the electron level of matter and the
photon level. The space-time of thkectron levelE,can be assessed by
Coulomb’s law as a horizontal interaction between two electrons (action
potentials) according to AR:

e? .
=Fr= =SP(A)[2d — space-timég
=R =y = SP(Ad - sp e (257),

wherer is any distance between the electrons. The energy phtiiten
level E, can be given by Planck’s equation for any photon system de-
scribed as a rotation within geometry:

h hc
E =paf=—f=—(f=c/A
P 21 2Tr)\( ) (258)

The conventional epistemological approach to this presentation is as fol-
lows: the photon is regarded as a ,virtual photon* that is incessantly
exchanged between two interacting electrons. In terms of the new
axiomatics, photons are mediators of horizontal energy exchange between
electrons as assessed by Coulomb’s law. Any horizontal interaction in-
volves a vertical energy exchange, as given by Planck’s equation for the
photon level. According to CAP, the energy of the virtual photon which
is exchanged between the two interacting electrons is equivalent to Cou-
lomb’s energy of the electrons as given in (257). If we now builgoa

tient K, , between the energies (space-times) of the two lelzglsnd

E,, according to PCA, we obtain tladsolute constantof vertical en-
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ergy exchange between thlectron leveland thephoton levet

E._ € [AQ
Ki,= 2= 2 7=SP(A
2% = e ncH H (A) (259)

At this point, we apply the actudérivation rule of absolute constants

It is based on aa priori knowledge of the properties of space-time. The

two [1d-spacg-quantities of the electron leveland the photon level

are presented separately in parenthesis. They assess the space of the two
levels or systems: the resultant electric system from the interaction of
two electrons at thdistance rand the virtual photon exchanged during

this interaction with thevavelength\.

Equation (259) is an application of UE as an RT and holds for any
electric and photon system. The two systems can be regarded as action
potentials of their levels (degree of mathematical freedom). According
to CAP, the energy of the first action potential is completely transformed
into the energy of the second action potential. In this case, the constant
space of the electric system givenr &scompletely transformed into the
constant space of the virtual photon giveh.a&ke can express this equiva-
lence (conservation of space-time) in a formal mathematical way by elimi-
nating the [f-spacé-quotient in the parenthesis.

In reality, the two [@l-spacé-quantities build a&onstantdimension-
less relationship. As space-time consists only of space and time, this
relationship is also contained in the constants that build the quotient in
front of the parenthesis. These quantities are conventionally expressed
as natural constants with Sl dimensions, e.g. electron chgrgienettivity
of free space,, Planck’s constant (basic photdn)nd speed of light
By employing the new space-time symbolism, we have proved that these
constants are also dimensionless quotients. From this we conclude:

Thederivation rule of absolute constant«, , allows the
simple derivation oflimensionless (absolute) constants
from conventional constants given in Sl units. In this way,
all known natural constants can be expressed as absolute
constants within mathematical formalism. This leads to the
elimination of the Sl system as an anthropocentric surroga-
te and allows the expression of space-time as a numerical
input-output model that is equivalent to the continuum.
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For instance, when we eliminate the quotient in the parenthesis of equa-
tion (259), we obtain the famo@mmerfeld’s constanif fine struc-
ture as a quotient of known constants:

G E_ e _ 1

E, 2ehc 137036 (260)

Sommerfeld’s constant of fine structureis an absolute
constant of the vertical energy exchange between the elec-
tron level and the photon level which is obtained by the
novel derivation rule.

The transitiveness (equivalence) between the new axiomatics and the
conventional presentation of physical quantities in the Sl system (in Sl
dimensions and units) becomes cogent when we express Sommerfeld’s
constant in the new space-time symbolism:

_E, _ e

q= e AD_
E, 2ghc 5 H

_ SP(A)2[2d - spacéx [1d - space—time]f 1d - space}D:
SP(AIZd - space]zf [1d - space—time] 1d - space}%

=SP(A) (261)

Sommerfeld’s constant plays a key role in QED. This discipline of quan-
tum mechanics is based on two fundamental constagtnd the cou-

pling constané (should not be confused with the electron charge). Within
mathematical formalism (theory of probabilities), the constaatde-

fined as theaverage probability amplitude with which a real electron
absorbs a real photon and emits it at the same time. The mathematical
method of definition is known as the ,sum over the histories”, and was
firstintroduced by R. Feynmanogether with Tomonoga and Schwinger,

he is one of the founders qtiantum electrodynamics(QED). How-

ever, Sommerfeld’s constant cannot be explained by QED in terms of
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knowledge. This creates insurmountable cognitive problems for quan-
tum physicists as confessed by Feynman himself:

“There is a most profound and beautiful question associated with
the observed coupling constaat, the amplitude for a real elec-
tron to emit or absorb a real photon. It is a simple number that has
been experimentally determined to be close®8542455. (My
physicist friends won't recognise this number, because they like
to remember it as the inverse of its square: about 137.03597 with
an uncertainty of about 2 in the last decimal place. It has been a
mystery ever since it was discovered more than fifty years ago,
and all good theoretical physicists put this number up on their
walls and worry about it.) Immediately you would like to know
where this number for a coupling constant comes from: is it rela-
ted tot, or perhaps to the base of natural logarithms? Nobody
knows. It's one of thgreatesdamn mysteries of physicamagic
numbetthat comes to us with no understanding by man. You might
say the “hand of God” wrote this number, and “we don’t know
how He pushed His pencil”. We know what kind of a dance to do
experimentally to measure this number very accurately, but we
don’t know what kind of a dance to do on a computer to make this
number come out - without putting it in secrefi§.”

In the light of the Law, this ,greatest mystery" of physics finds a simple
solution. The coupling constaatis the reciprocal of Sommerfeld’s con-
stant and is thus a simple coefficient of vertical energy exchange be-
tween the electron level and the photon level. There are infinite absolute
constants of nature which assess constant space-time relationships be-
tween systems and levels. Their method of definition is mathematics.
Such quotients can be expressed as probabilities that belong to the physi-
cal probability set8SP(AX1. Physics, including QED and QCD, is math-
ematics applied to the physical world. This is the simple message of the
Law. This has not been realized so far.

Within the new axiomatics we can express Sommerfeld’s constant in
a new way:

%R.P. Feynman, QED, The Strange Theory of Light and Matter”, Penguin Books,
1985, p. 129.
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0(=§f 262
o o (262)

This presentation gives additional valuable information on photon spa-
ce-time. The time quantitly, in (262) is callediniversal photon time

Its magnitude can be easily obtained from the electric acceleration of
photon space-time (109):

E, 0.11294x102
f =Fo_ =0.37673x10® 263
Y ¢ 29979246¢1C8 (263)

The universal photon timkg, is anew natural constant that is obtained
for the first time in physics (see Table 1). Equation (263) is derived from
Maxwell’'s equation of the speed of light (105). This new constant as-
sesses thmean angular frequency of the rotation of stars, pulsars,
and other major gravitational systems of matter in the universeFor
instance, it corresponds very well with the predicted rotational frequency
of neutron stars (pulsars)w 0 10° - 10* s when the radius of these
gravitational systems is estimated to be abRu5x10* - 5x10° m.5°

This [1d-spacé-value is very close to the magnitude of the magnetic
field length 1, of photon space-time (110)

|0 = 7.9577%10° m [ 2R = R, == Schwarzschild radiyswhich is an-
other new fundamental cosmological constant (chapter 4.3).

Equation (263) proves that the rotational kinetics of photon space-
time as assessed by electromagnetism (Maxwell's equation of the speed
of light) isdeterminedby the rotational kinetics of celestial bodies, mainly
by black holes, neutron stars (pulsars), and less so by normal stars such
as our sund = 3.10° s1). This can be illustrated by the following ex-
ample. The magnetic fielB (143) of pulsars is estimated to be about
18 tesla (between 0 10° teslaj®. We have shown that the magnetic
field of the earth is about IHtesla for one revolution, that is:
Bearth = 1 rev 1107 teslall10% s (144). If we want to know the angular
frequency of pulsars, that is, the number of revolutions of pulsars per
second, we simply have to multiply their magnetic field with the mag-

% R. & H. Sexl, chapter 5. p. 64-70.
% R. & H. Sexl, chapter 5.2, p. 69; J. Herrmann, Woérterbuch zur Astronomie,
dtv, Miinchen, 1996, Pulsare, p. 392-394.
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netic field of the earth:
Wouisar = f = Bpuisar X Bearn 110° teslax 107 tesla=
=10*tesla= 10* s = SP(A) (264)

This value corresponds to the predicted angular frequency of pulsars as
estimated by the new constdpt(263). As we see, physics has intro-
duced a variety of pleonastic expressions that assess the space and time
of celestial objects. The above derivations are a fundamental proof that,

while space-time is a closed entity, its systems and levels
are open and mutually determine their constant space and
time.

In this particular case, the rotational kinetics of electromagnetic photon
space-time is determined by the rotational kinetics of the gravitational
systems of matter:

The wave character of photon space-time as expressed by
the speed of light

c=Ey/ fy = /I, Eo = fylyo =[1d - space-time], (265)

in electromagnetism is determined byalerage rotational
space-timeof gravitational systems, such as black holes,
pulsars, quasars, stars, etc. (CAP):

¢ =V =fy |0 = 20,y Ryye = [1d-space-timp; (266)

This is the simple cognitive basis of thew cosmologyof the Law.
Equations (265) and (266) are basic proofs that all motions of space-time
aresuperimposed rotations(U-sets). They integrate cosmology, elec-
tromagnetism, and quantum mechanics and establish a numerical input-
output model of the universe:

primary term= space-tim#energy= universe=
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= input-output modet continuum (267)

This is the ultimate simplification of physics and cosmology based on
the Law.

The derivation rule can be used to obtain the followierg absolute
constants of vertical energy exchange (the first constant is known):

a) Thefine structural constant of gravitation K; assesses the vertical
energy exchange between the gravitational proton level (Newton’s law
of gravity) and the photon level as given in Chandrasekhar’s equation of
finite lifetimes of stars.

G
Ko =0 = ;n‘” 06x107% (268)

b) The newabsolute constant of thermodynamic&; assesses the ver-
tical energy exchange between the thermodynamic levels of matter
(Boltzmann’s law) and photon space-time (Stankov’s law).

dK
K, = twe _ 3K 640,5 (269)

dE, 2Ks

c¢) The nevabsolute constant of thermoelectric exchangé;z assesses
the vertical energy exchange between the electron level (Coulomb’s law)
and the kinetic, thermodynamic level of matter (Boltzmann’s law).

E, e
K( ave) 6T[‘L:Okb

01.1x10>° (270)

KTE

d) The newabsolute constant of thermogravitational exchang&g
assesses the vertical energy exchange between the gravitational proton
level (Newton’s law of gravity) and the kinetic, thermodynamic level of
matter (Boltzmann’s law).
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2

2G
KTG=KEG =M 19 01877x10-42 (271)
(ave)

e) The newabsolute constant of electrogravitational exchang&gg
assesses the vertical energy exchange between the gravitational proton
level (Newton’s law of gravity) and the electron level of matter (Cou-
lomb’s law).

Gm, *4Te
Keg = EG =M *®o _ g 106x10-%7

e

(272)

We can express the above constants in the new space-time symbolism
and prove that they are dimensionless relationships. We leave this exer-
cise to the reader. The number of such constants is infinite because spa-
ce-time is infinite. The same holds true for the degree of mathematical
freedom, which is the source of any physical quantity. This is the episte-
mological background of the Law that leads to the axiomatization of all
natural sciences to@eneral Theory of Sciencdased on the Law.
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Table 1: Integration of the fundamental constants in physics with the universal equation




Physical quantities

Energy/space-timg&
- Universal equation
- Einstein’s equation
- Kinetic energy

- Work etc.

Absolute timef
Reciprocal time 1/
Frequencyf

Velocity (speedy,
- Tangential velocityy
- Angular frequencyw

Conventional space quanities
- Length = wavelengthi

- Area

- Volume

Action potential E,
Electric current)

Structural complexity aarea
Structural complexity as SP(A)
- Mass of basic photon,pm

- Charge of basic photoan

Energy as potential ERC

- Square speed of light?

- Electric potential/gradient
- Gravitational potential

Force,F

MomentumP, Impulsel
TemperatureT
Accelerationg, a

Electric field,E
- Electric field of photonsk

Power,P

Angular momentuml.
Density,p

Dipole, p

Thermal resistancd,
Electric resistenceR,
Resistivity of materialsp
Electric flux, @
Magnetic flux,@,
Magnetic field,B
Magnetic momentm_

Total energy density of electro-
magnetic waves
( = Photon densityf

Conventional equations

E=E,f
E=mc
E =1/2mv?
E=Fs

—
1
1

m|m
|

v
\

st=p/m=etc
2mr/T = uf = etc.
2rf = kv = 210T = etc.

w

S,A ud

, U=
&
s

r=1-9
t
E/t?=Q, when £1
E/E .=E/¢*=Fla=m
=h/c®=hpg, = etc.
q,= ef=etc.

LRC=E/qg=E/m
U, =¢?=h/m =8.98%10'
U, =E/Q=q,Edl =etc.
U,=E/m=gs=etc.

E
E,=—
AT f

Ks
<=
K =
s
m
p

F=ma=FE/s=etc.

p=mv=EN=Ft=I=etc.

T=2K,,.{3k,=PVIC = etc.

(ave,

g, a= F/im=v/t = etc.

E = F/q=U/r =gradd =etc.

E,= 1/g,= 0.11%10* ms?
P=dWdt=Ef=E,f=E_,
L =mvr
p =m\V = etc.
p=dl
R, = dxkA
R,=UI
p =RAI
¢=EA=Es=Eyv =etc.
¢,=BA
B=F/qv =E/E, =etc.
m_ = (a/2m)L
n = Eff(x) = [WP = £

Space-time-equations

SP(A)1d-space-timf1d-spacé f =
=SP(A)[2d-space-timp

[1d-space-time

[1d-spacé
[2d-spacé
[3d-spacé

SP(A)Y2d-spacéf =
= SP(A) 1d-space-timi1d-spacé

K, = SP(A)2d-spacé
K.=SP(A)

LRC = [2d-space-timp

SP(A)1d-space-timef
SP(A)1d-space-time
f
[1d-space-timpf
[1d-space-timpf

SP(A)2d-space-time
SP(A)2d-spac¢f=E,
SP(A)[1d-spacé
SP(A)Y2d-spacé
1/[2d-spacg = 1K,
fISP(A) = f, when SP(A¥1
[1d-space-time
SP(A)2d-space-timH1d-spacé
SP(A)2d-spacéf = E,
f
SP(A)Y2d-spacéf =K, when =1

SP(A)[1d-spacé =
=f2/[1d-spacé

Table 2:Axiomatics of basic physical quantities as derived from the primary term of

space-time
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INDEX

Absolute temperature scale, 101,
111

Absolute time (f), 17

Absolute coefficientsseeabsolute
constants), 155, 265

Absolute constants, 155, 265, 271
of electrogravitational exchange,
272
of thermodynamic exchange, 271
of thermoelectric exchange, 271
of thermogravitational exchange,
271

Acceleration, 42, 141

Acoustics, 89

Actio et reactio, 45

Action at a distance, 46, 67

Action potential, 17, 31, 35, 55, 93,
111

Adiabatic expansion, of the uni-
verse, 260

Adiabatic process, 117

Age of the visible universe, 239

Aggregated tangential velocity,J,
195

Ampere (A), unit of current, 129

Ampere’s law, 128, 169

Amplitude (A), 84

Angle @), 52

Angular acceleration, 53

Angular displacement, 52

Angular frequency, 84

Angular momentum, 55, 91, 161

Angular velocity, 53

Anisotropy, of the universe, 233
Antinode, 89
Antinomy (seeRussell’'s antinomy)
of first and second law of thermo-
dynamics, 120
Arc length, 52
Area, 31, 127
Area in motion, 31
Area under the curve (AUC), 48
Asymmetrical function, of
Schrdédinger’s equation, 137
Atmosphere, 45, 116
Atomic magnetic moments, 136
Atomic mass unity), 80
Average probability amplitude, 267
Average velocity, 41
Avogadro’s number, 79
Axiom, 9
of conservation of action
potentials (CAP), 28
of reducibility (AR), 29
of the reciprocal behaviour of the
LRCsof contiguous levels in a
system, 33
primary, 9
Axiomatics, 10
Axiomatization éeeaxiomatics), 10

Balmer series, 187

Basic photonH), (seealso Planck’s
constant), 76, 185

BCS theory of superconductivity,
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158
Beta decay, 212
Big bang, hypothesis of, 261
Biot-Savart law, 128, 169
Blackbody radiation, 112
Black holes, 24, 69, 252
Bohr magneton, 136, 174
Bohr model of atom, 91, 135, 187
Bohr orbit, 91
Bohr radius, 189, 197
Bohr’s postulates, 188-190
Boltzmann’s constankg), 103, 105
Boltzmann’s law, 101, 105
Boundary conditions for standing
waves, 89
Boyle-Mariotte’s law, 102
Bremsstrahlung spectrum, 186
Building of gradients, 149, 152

Calorie, unit of heat energy, 107
Calorimetry, 108
Capacitance, 153, 155
Canonically-conjugatecée
constituents of space-time), 24
Capacitors, 153
in parallels, 153
in series, 153
Carnot cycle, 160
Carnot efficiency, 116
Carnot engine, 117
Carnot theorem, 117
CBR-constantisgp), 114, 246
Celsius temperature scale, 100
Centre of massséealso mass
point), 50
Centripetal acceleration, 53
Certain event, 193
Chandrasekhar’s equation, of finite
lifetime of stars, 243
Chaos theory, 22
Change, 118
Charge (Q), 127, 129, 155

fundamental unit ofd), 127
of basic photond), 135
Circular motion, 92
Circulus vitiosus geealso principle
of circular argument), 37, 46
Circumference of the event horizon
(), of the visible universe, 64,
66, 238
Closed, space-time, 15
Closed real numbers, 37
Coefficients, of horizontal and
vertical energy exchange, 116,
155
Collision time ), 159
Collisions, 51
elastic, 51, 159
inelastic, 51
Combustion, 115
Commutative law, 26
Complex numbers, 203
Compton scattering, 78, 187
Compton wavelength, 77
Compton frequency, 78, 135, 243
Conduction, thermal, 108
Conductivity, 158
Conductor, electric, 154
Consciousness, 13
Conservation of angular momentum,
50, 174
Conservation of charge,
Conservation of energy, 50, 85
Conservation of mechanical energy,
50
Conservation of momentum, 29
Conservative force, 49
Constants, of nature, 125, 232, 264
Constants of proportionalitydj, of
Gay-Lussac's law, 103
Constituents, of space-timgeealso
space-time), 129
Continuum, 9
of natural integers, 194
of negative numbers, 33



Index

of positive numbers, 33
of transcendental numbers, 36
Continuum hypothesis, 9, 220
Convection, 108
Conversion factors, 23
Cooper-pairs, 161
Cosmic background radiation
(CBR), 114, 233
Cosmological constank(), of
Newton’s law of gravity, 68
Cosmological constani\, (see
Einstein’s cosmological constant,
150, 240
Cosmological principle, 64, 230
Cosmology, 229
Coulomb (C), unit of charge, 129
Coulomb constant, 66, 77, 140
Coulomb’s law, 65, 128, 145

Critical density, of the universe, 236

Critical temperaturel()), 161

Cross-sectional area, as charge, 85

Current,
electric, 109, 129
thermal, 108

Cuttoff wavelength, 186

Damping, 86

Dark matter, 231

De Broglie wavelength, 201

De Broglie's wave-patrticle dualism
(seewave-particle dualism), 191,
200

Degree, 100

Degree of mathematical freedom,
55

Density, 68, 78, 81, 207

Derivation rule, of absolute con-
stants, 250, 264, 266

Derivative, 41

Dielectric constant, 154

Dielectrics, 154

Differential calculus, 41

Dimension, 20

Dipole moment, 173

Discrete, space-time, 15, 185

Disequilibrium systems, 49

Disharmony ¢eedissipation), 89

Displacement, 42

Displacement currensée
Maxwell’s displacement current),
128, 171, 178

Dissipation, of structural complex-
ity, 89

Divergence geelaplace-operator),
150, 152

Doppler effect, 96

Dot product, of vectors, 48

Drag forces, 86

Driven oscillations, 86

Dulong-Petit law, 109

Earth, 70
mass, 70
planet in motion, 224
radius, 70

Efficiency, 116
Carnot, 116
second law efficiency, 116

Einstein’s cosmological constant,
150, 240

Einstein’s equation of mass and
energy, 31, 58

Einstein’s photoelectric equation,
186

Einstein’s postulates, of special
theory of relativity, 167, 185, 215,
222

Elastic continuum, 79

Elastic constant, 47

Electric acceleratiorsgeelectric
field), 143

Electric chargedeealso charge),
109, 148

Electric currentgeealso current),
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109
Electric dipole, 146
Electricity, 127
Electric field, 142, 143, 147, 201
Coulomb’s law, 128
Gauss’s law, 128
Electric-field lines, 146
Electric flux, 128, 147
Electric force, 141, 142
Electric potential¢eealso poten-
tial), 132, 152
Electromagnetic waves, 54, 76, 135
Electromagnetism, 64, 127
Electromotive force (emf), 130
Electron, 77
Electron spin, 161
Electron waves, 92
Electrostatic potential energy, 153
Electrostatics, 128, 147
Elementary action potential, 93
Emissivity, 112
Energy 6eealso primary term), 9,
59
Energy density, 155
in electromagnetic waves, 183
Energy interaction, 16
Entropy Geealso second law of
thermodynamics), 114, 118
Equilibrium, 49
Equipartition theorem, 109
Equivalencegeeprinciple of last
equivalence), 13, 56
Equivalencies, of Sl units, 153
Escape velocity, 230
Eschatology, of science, 87
Ether, 46, 217
Euclidean space, 44
Event horizon, 63, 234
of big bang, 257
of black holes, 69
of the visible universe, 63, 235
Existence proof (see proof of
existence),9, 14

Expansion of the universede
standard model of cosmology), 67
Exponential calculus, 206
Exponential laws, 206
External time ), 193, 194
Extrinsic tangential velocity,),
194

Factor of dampingQ), 87

Fahrenheit temperature scale, 100

Faraday’s law, 128, 169, 179

Fermi-Dirac distribution, 137

Fermions, 137

Field, concept of, 10, 58, 128

Field, electric $éeeelectric field),
66, 129

First law of thermodynamics, 107

FitzGerald’s length contraction, 221

Fluids, 81

Focus, of ellipse, 55

Force, definition, 44

Force constant, 45

Foundation crisis, of mathematics,
12

Fractal dimension, 22

Free fall, 29

Frequency (f),4eealso time), 83

Friction, 115

Friedmann’s model, of the universe,
236-237

Fundamental constants, 59, 77, 114

Fundamental mode, of vibration, 89

Fundamental unit of charge (e), 127,
134-136

Furier-analysisgeeharmonic
analysis), 83, 92

Galaxy, 61, 164
Gauss's law,

of magnetism, 128, 146, 169
Gay-Lussac's law, 103
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General continuum law, 46

Generalized work-energy theorem,
50

Generators, 134

Geometry, 12, 22

Gradient §eealso potential and
LRO), 108, 149

Gravitation, 61, 64, 70

Gravitational acceleration, 60

Gravitational constant3), 57

Gravitational field §eegravitational
acceleration), 60

Gravitational mass, 58

Gravitational potential, 59

Gravitational redshiftssge
redshifts), 250

Gravity, 10, 48

Growth laws, 263

GUT, grand unified theory, 12

Hadron, 24, 201, 244

Hadronic force, 24

Hall effect, 167

Hall voltage, 167

Harmonic analysissgealso Furier-
analysis), 92

Harmonic synthesis, 83

Harmonic waves, 137

Harmony éeeresonance fre-
guency), 89

Heat, 50, 106

Heat capacity, 107

Heat engines, 110

Heat reservoir, 116

Heisenberg uncertainty principle,
43, 199, 208

Hertz (Hz), unit of frequency, 84

Homogeneity, 230

Hooke’s law, 45

Hot expanding hypothesisde
standard model of cosmology),
229, 242

Hubble constantH,), 231, 238

Hubble Space Telescope, 231

Hubble time, 231

Hydrogen atom, in Bohr model, 187

Hydrogen spectrum, 187

Ice-point temperature, 100

Ideal gas, 101

Ideal-gas law, 101, 103

Impulse (), 51

Inertia, 44

Inertial reference system, 44

Inhomogeneity, of space-time, 15,
102

Initial conditions, 42

Initial-value problem, 42

Infinite, space-time, 15

Infinite great number, 24

Infinite small number, 24

Input-output model, 265

Integers geenumbers), 190

Integral calculus, 50

Integration (see integral calculus),
42,148, 255

Intensity, 186, 231

Interferencegeealso
Superposition), 88
constructive, 89
destructive, 89

Internal energy, 106-119

International Bureau of Weights

and Measures, 28

Intrinsic action potential, of
electron, 192

Intrinsic tangential velocityw,,),
195

Inverse-square laws, 146

Irreversible process, 120

Isotherm, 117

Isothermal expansion, 117

Isotropy, of the universe, 230

Joule (J), unit of energy, 37, 56, 108
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Kelvin (K), unit of temperature, 101

Kelvin-Planck statement of second
law of thermodynamics, 116

Kelvin temperature scale, 99

Kepler’s laws, 55

Kilogram (kg), unit of mass, 153

Kinetic energy, 48, 85

Kinetic theory of gases, 104

Kolmogoroff’s axiomatics, of theory
of probability, 221

Laplace-operator, 148
Law,
of conservation of charges, 29,
170
of conservation of momentum,
29-30, 50, 170
Length contractionggeFitzGerald’s
length contraction), 221
Level, of space-time, 15, 142
Lever arm (), 54
Light,
speed of, 77, 176
Linear motion, 51-55
Linear charge density, 147
Long range correlatioh,RC (see
also gradient and potential), 32
Lorentz transformations, 221
Lorentz factory?), 221, 225
Lorentz force, 163
Lyman series, 187

Mach principle, 230

Magnetic density, 183

Magnetic field, 128, 163
Magnetic field lengthl(,), 143
Magnetic flux, 162, 171
Magnetic induction, 172
Magnetic moment, 136, 165, 173
Magnetism, 127, 172
Magnetisationi), 173, 175

Mass (), 27, 76

Mass density, 48, 68-69, 81

Mass of the basic photomy), 76

Mass of the visible universe, 236

Mass particlegeecentre of mass),
50

Mass per unit lengthuj, 87

Mass point$eemass particle), 41,
50

Mathematics, 16

Maxwell-Boltzmann distribution,
105

Maxwell’s displacement current,
175, 178

Maxwell’s equations, of electromag-
netism, 179
differential form, 180
integral form, 180

Mean speed, 159

Mechanical energy, 50

Meissner-Ochsenfeld-effect, 161

Method of definition, 72

Method of measurement, 72

Meter (m), unit of distance, 21

Michelson-Morley experiment, 218

Millikan’s oil-drop experiment, 127

Minkowski world, 34, 270

Molar heat capacity, 109

Molar mass, 80

Mole (mol), unit of substance, 79

Molecular orbit, 166

Mol-level, 79, 103

Momentum, 51, 178

Moment of inertia ), 54

Motion, 22

Motors, 127

Nabla-operator, 148

Neutrinos, 212
electron-neutrino, 212
myon-neutrino, 212
tauon-neutrino, 212
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Neutron stars, 269
Newton, Isaac, 44
Newton (N), unit of force, 153
Newton'’s first law of motion (law of
inertia), 44
Newton’s law of gravity, 57, 64, 145
Newton’s second law of motion, 45
Newton'’s third law of motion, 45
Node, of standing wave, 89
Numbers, 9
real (closed), 34, 36-40
transcendental (open), 36-40
Numerical methods, 11, 270

Ohm @), unit of resistence, 157
Ohm’s law, 157
Open, systems of space-time, 178,
222
one-dimensional space-time, 238,
270
Orbit, of planet, 55-57, 187
Oscillations, 83

Pauli exclusion principle, 137

Paschen series, 187

Period ), 57

Permeability of free spaceg), 64,
77,131, 139

Permettivity of free space), 64,
77,139

Photoelectric effect, 186

Photoelectric equation, of Einstein,
186

Photon, 11-82
basic ), 76, 185

Photon level, 265

Photon space-time, 25, 139, 145

Photosynthesis, 116

Physical constantsé¢ealso
constants of nature), 11-82

Physical probability space, 226

pi (1), as transcendental number, 36

Planck’s constant, 74, 77, 185

Planck’s parameters, 246, 255
Planck’s lengthl(), 256
Planck’s massng,), 256
Planck’s time ), 256

Poisson equation, 151

Potential §eealso gradient and
LRO), 155

Potential difference, 152

Potential energy, 85, 152

Power P), 50, 112

Power laws geegrowth laws), 50

Poynting-vector, 184

Pressure, 101

Principle of circular argument
(PCA), 19

Principle of equivalence, 223

Principle of last equivalence (PLE),
13, 14, 74

Principle of relativity, 222

Principle of similarity, 80

Principle of superposition, 88, 178

Probability density of particles, in
Schrédinger’s wave equation, 96

Probability, theory of, 11

Probability density, of particlesée
also Schrodinger’s wave equa-
tion), 96

Probability set, physical, 181, 227

QED, quantum electrodynamics,
267

QCD, quantum chromodynamics,
268

Q factor, 87

Quality factor §eeQ factor), 87

Quant, 168

Quantization of energy, 168, 187

Quantum Hall effectdeeHall
effect), 168

Quantum mechanics, 185
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Quantum numbers, 194, 197
guantum number of angular
momentuml(, 194
magnetic quantum numban}|
194
primary qguantum numben);, 194

Quarks, 24

Rad (radiant), unit of, 52
Radiation, 108, 111
Radius R ), of the visible universe,
65, 232, 238
Range of frequencies, 209
Rayleigh-Jeans law, 91, 185
Reciprocal behaviour, of space-
time, 23, 96
Redshifts, 97, 250
Redshift-distance relation, 249
Reference framesgeinertial
reference frame), 25, 44
Reference system, 11, 21-29
Reference unit, 56, 77, 195
Refrigerators and second law of
thermodynamics, 117
Relativistic energy, 225, 227
Relativistic mass, 225, 227
Relativistic momentum, 225
Relativity, 10, 185, 216
Residence probability density of the
photon, 202, 207
Resistance,
electrical, 109, 156
thermal, 109
Resistivity, 157, 159, 217-222
Resonance, 88
Resonance frequency, 87
Rest energy, 227
Rest mass, 227
Restoring force, 45, 46
Resultant force, 44
Rev (revolution), unit of, 52
Reversible process, 120

Reversibility, of time, 43

Rotation 6eealso circular motion),
35, 51, 205

Root mean square speed, 106

Rotational work, 55

Rule of three (RT), 24, 19

Russell's antinomy, 12

Rydberg constant, 187

Rydberg-Ritz formula, 187

Scalar, 43

Scalar product, 48

Scale-invariance, 102

Scales, 73

Schrddinger’s wave equation, 200
time-dependent, 204
time independent, 204

Schwarzschild radiudxy), 250

Second-law efficiency, 118

Second law of thermodynamics, 114

Second (s), unit of conventional
time, 17

Set of cardinal numbers, 197

Set of ordinal numbers, 197

Simple harmonic motion, 83

Sinus-cosines function, 83, 163

Sl system, 11-37

Sl units, 17-37

Solenoid, 134

Sommerfeld’s constant, of fine
structure, 265

Sound waves, 89

Space geealso constituents of
space-time), 9-81

Space of physical probabilities
(SP(A)), 226

Space-timegeealso primary term
and energy), 9-81

Special theory of relativity, 185, 217

Specific constani@), of Kepler’'s
third law, 57

Specific heat, 107, 110
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Speed geevelocity), 23

Spring, 45

Standardisation condition, 96, 207

Standard model,
of physics, 11, 229
of cosmology, 11, 229

Standing waves, 86, 89, 137, 191

Stankov’s constant, 125

Stankov’s law, of photon thermody-
namics, 114, 123, 125

Stationary states, of Bohr model,
188

Steady-state solution, 233

Stefan-Boltzmann law, 108, 111

Stefan’s constant, 112

Stoke’s integral theorem, of
Ampere’s law, 128, 169

Stopping potential, of photoelectric
effect, 186

Stress, 81

Strong nuclear forceséealso
hadronic forces), 24

Structural complexityky), 34, 35,
56, 135

Sum over the histories, of QED, 267

Superconductivity, 156, 158

Superimposed rotation, 83, 162, 191

Superimposed wavesdealso
superposition), 90

Superposition, principle ogealso
interference), 88

Surface charge density, 147

Surplus energy, 213

System, of space-time, 15

Symmetry, 137

Tangential velocity, 53
Tautology, of the Law, 20
Temperature, 99

Temperature gradient, 108
Tensile stressa)), 81

Tesla {), unit of magnetic field,

164

Test charge, 141

Theory of sets, 12

Thermal contact, 99

Thermal currentlj, 108

Thermal equilibrium, 99

Thermal energy, 106

Thermal expansion, 79

Thermal resistances}, 109

Thermodynamics, 99

Thermodynamic, kinetic level, 100-
101, 112

Thermodynamic level, of photon
space-time, 125-126

Thermometer, 99

Time, conventional, 17, 42

Time, absolutegeeabsolute time),
17

Time dilution 6eealso Lorentz
transformations), 221

Time constantt), 86

Torque ¢;), 54, 165

Transcendental numbers, 36-40

Transitiveness, of axiomatics, 62

Triple point, of water, 101

Two-dimensional space-time, 30

Ultraviolet catastrophe, 185

Units, 20

Universal action potentiak ), 59,
61, 129

Universal equation (UE), 9, 18, 35

Universal equation of gravitation,
69

Universal gas constari), 104

Universal gravitational acceleration
(gU)1 581 65

Universal gravitational constargge
gravitational constant), 57, 60, 64

Universal gravitational fieldsge
universal gravitational constant),
58



-10

Index

Universal photon timef), 269
Universal Law, 9, 18
Universal potentiall,), 67

Vacuum, 11, 15
Vector, 30
Vector-scalar-rule, 43
Velocity, definition, 42
average, 41
instantaneous, 42
Vibrations €eeoscillations), 89
Violetshifts, 97
Visible universe, 63, 232
\oltage, 135
Volt (V), unit of electric potential,
153
Volume charge density, 146
Von Kilitzing constant, 169

Wave equation, 92, 182
Wave function §eewave equation),

46, 92, 175, 202
Wavelength, 88, 113
Wave numberk), 88
Wave packet, 91, 95, 208
Wave-particle dualism, 34, 79
Waves, 83, 93
Weak nuclear forces, 129
Weight, 72
White dwarfs, 251
Wien’s displacement law, 108, 111
Work (W), 48
Work function, 186
World line (seeevent horizon), 69

X-rays, 186

Zeroth law of thermodynamics, 99
Zero-set, 18, 33



