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Abstract

Contemporary fundamental theoretical physias heen in crisis for a long time, as it
cannot provide an answer to the most importanttgqpres'What is the basic structural unit of
matter (space, time, energy) and how is the unéveamstructed of these elementary units?”
The reason for this situation is explained belowsaoAshown, is the way to find answers to
these basic questions.

Crisis of Contemporary Theoretical Physics

The contemporary crisis of thinking and kneslde is a consequencepafsitivism and its
various branches leading to the extinction of @ajzhy and refusing to deal with the basic
philosophical questions. Positivism became the sbési scientific knowledge replacing
Hegelian dialectical rationalism in which the classical philosophy had achievedapex.
Positivism tried to create the principles for stin research based on the rules of formal
logic and experiment, where the axiomatic apprdaatame a starting point for finding the
useful scientific results. Positivism refused t@ldeith the basic philosophical questions and
categories regarding the nature of Being, God hadhysical Universe. The way to the truth
became “scientific” with many successful and usedfatoveries and inventions. The dialectic
logic was rejected as speculative, sophistic, nitsipal and useless and replaced by formal
logic which together with mathematics and experitakewerifications became the basic
methods of scientific research mainly in the spluértaeoretical physics.

The range of knowledge was limited to tpbenomenological level of reality.
Mathematics and physics are considered to be tha& motable instruments for describing
Nature. Positivism removed the language of diatscind accepted only the language of
formal logic. Looking for the truth was insertedarthe simple schemes of statement logic.

Positivistic science is finding the true kneddje according to the following scheme: If
statementA is valid, then the statemei is valid also(A=>B). This means, if starting
assumptions (axiomd) are valid, then all result® are valid too, if we obtain them by the
rules of formal logic and correct mathematical gahares. Then we test whether some results
B can be confirmed by experiment. If yes, we suppbst the starting axion® are valid
and the theory, based on them, is correct. If teBuhave not been experimentally tested, the
starting system of axioms is considered to be ensific hypothesis. But we can never be sure
whether axiomatic theory is the only one, as trmilte B can also be derived from other
theories with different initial axiomA.

The typical example of a positivistic axioncatheory is Einstein"Special Relativity
Theory (SRT) based on two axiomatic assumptions:
1. Speed of light is the same towards all uniformly moving systems.
2. All uniformly moving systems are equivalent froine viewpoint of physical laws.

SRT is mathematically consistent but unphygitoaory as it doesn’t consider the fact that
objects move in a physical environment - vacuum #nte dilation (deceleration of
processes)kan be only the consequence of increasing intediipteraction (mutual local



pressure) of moving objects with tpaysical vacuum As uniformly moving systems can be
in different relation to the vacuum, so time (speégrocesses) decelerates in objects with
more intensive local interaction (pressure) wittvawuum comparing to the others. Also
bodies in places with different gravitational pdials have a different interaction with their
surrounding space (vacuum). This is the reason vatgording toGeneral Relativity
Theory (GRT), the processes slow (time dilation) in places Wwitfher gravitational potential
(higher density of the vacuum). The reason for toniation must be the same. It cannot be
different in SRT (as a consequence of mutual symnoétsystems) in comparison with GRT
(consequence of mutual asymmetry of systems). Tdteshis the velocity (or the greater the
gravitational potential), the greater is the intéin with surroundings and the slower are the
processes (time dilation).

Time dilation (deceleration) really exists Inot as a consequence of SRT. Other effects of
SRT like length contraction and relativity of sitarleity do not exist in reality and have
never been verified experimentally.

Theontological essencef existence is not reachable from the viewpofnpasitivism, so
we do not need philosophy dealing with essentipéets of being. It is enough to study the
logical structures and truthfulness of languagéestants which can be empirically verified
(confirmed). Dialectical logic was replaced by tfeemal logical analyses of linguistic
structure of thinking, mainly scientific (logicahd scientific positivism). The form became
the goal at the expense of contents. This victériponal logic and mathematics is brought
ad absurdum in contemporasiring theories, where abstract and complicated mathematical
forms totally erase the real physical and thougiitents and reality is replaced by pure
fiction. It is remarkable how precise evaluation caintemporary fundamental theoretical
physics represents Nietzsche’s declaration thacahtific notions used for explanation of
the world are pure fictions and everything we cdesito be a scientific true is only a useful
kind of mistake and lie that is necessary in oittlet people can live in a world having no
sense. Scientific positivism is in analogical ditoia The science is a pure illusion of truth
which can be only relative.

The great progress has been made in scienoggdbe last centuries. Physics succeeded
in the unification of matter and energy, electyi@and magnetism. The important kinetic laws
of macro-systems (gravitational theory) and migrstesms (quantum theory) have been
postulated, but the basic questions concerning$isence of matter and motion have not yet
been answered.

Many people within living memory have tried emderstand the material unity of our
Universe. The questions are: What is matter (spawergy, time) and what are elementary
building blocks of which it is constituted? How tee Universe constructed of these
elementary constituents? What is the mechanisteofinity principle?

Theoretical physics has an exceptional opipdtst in searching for the answers to these
guestions, but now, at the beginning of the 21éhtuary, it is in a deep crisis. Two of its
pillars — gravitational theory and quantum physics represent independent directions.
Elimination of this duality and unification of theeswo pillars of contemporary theoretical
physics became a great challenge for scientifieaieh but efforts remain unsuccessful to this
date. Let us review the reasons for this.

There are deep discrepancies between Einstaéhéory of relativity and quantum
mechanics. Einstein was clearly conscious of theendid not want to accept some of results
of quantum mechanics which contradict the cardomstulates of his theory of relativity. He
regarded the quantum description of reality asnmuete and was not able to come to the



terms with Heisenberg’s uncertainty principle which predicates the impossibility of
defining the precise velocity and spatial positofrelementary particle at the same instant. In
order to unify gravity with electromagnetism he stwuacted a field theory in competition to
guantum mechanics. But he did not succeed. Einstagsure, that despite the impossibility
of making precise simultaneous measurement of itglaad position, the particle exhibited
these characteristics, and they could be compleetgribed without resorting to probability.
Moreover, Einstein was concerned with the direchicmnication between distant particles
resulting from quantum theory. He thought that sthimg was wrong with quantum
mechanics as his relativity of simultaneity densig®ct action at a distance. However, the
problem lies in his erroneouslativity of simultaneity as a consequence of his unphysical
SRT.

The attempt to unify Einstein’s theory of tieligdy with quantum mechanics can lead only
to irrational theories having nothing common widality. String theories are now the most
popular and widespread fundamental physical thedrigng to unify Einstein’s theory of
gravity (general relativity) with quantum physicadaso create the so-called “theory of
everything”. But they stand on mistaken philosophfandamentals and so cannot explain the
uniform essence of the material existence of thvétse. The “sand legs” of string theories
are evident: we havene-dimensional stringsor p-dimensional branesand, on the other
hand, specifically coileéleven—dimensional space-timestrings are not the building blocks
of space and do not form it, only oscillate and @wiit. Space and strings have mutually
independent existence. It is similar to the mutualtependent existence of space and matter
in Newtonian mechanics. Coiled spaces as @@abi-Yau manifolds are only pure
mathematical forms, abstracted shapes, withoutcanyent. They are voids having specific
shapes. While the Newtonian empty space has nesrapis infinite, the Calabi-Yau spaces
have shapes devoid of any content. Nay, these espaiyes contain holes. The configuration
of the holes and bends in these empty shapes ddjoth the possible resonances of strings
oscillation inside and outside these abstract spand the possible forms of their winding on
these shapes. The relations between the stringsgauds are only external and formal. The
strings, membranes and Calabi-Yau manifolds are phstractions based only on formal but
not dialectical logic of being. String theories ardy pure abstract mathematical forms trying
to find some real content for their constructioliise mass and charge. But this attempt is
quite artificial. String physicists meet new cornoplions again and again and their
mathematical apparatus becomes more and more aaguli and inaccessible. If Einstein
tried to unify matter and space, string theoriepassted them. There are only external
relations between strings and eleven—dimensioradesfime. Everything is hidden under the
Planck scale where scientific fantasy is unlimit&iring theories are mistaken in their
philosophical basis and give no answers to thecbasestions of physics, although these
answers are quite easy from the viewpoint of dtalatclogic. String theories are predestined
not to become th&heory of Everything but Theory of Nothing.

Contemporary physical theories are built oragiomatic base, so they are only theories,
and not the real knowledge of matter (space, efergigey only try to describe the
manifestations of matter. Despite that, some plstsithink they are capable of talking about
the basic philosophical truths and detecting thév/hat philosophical truth have the string
theories detected about the essence of matterpaw® That one-dimensional string is the
basic building block of matter and that there soatleven-dimensional space-time? What is
its elementary building block? Do the physicisiscdvering the basic universal interaction as
a unification of four known interactions, know whate they finding? They use a very
complicated mathematical apparatus and hope totfiadiruth in this impenetrable jungle.



This truth will be so complicated and artificiabathonly some mathematicians will pretend to
understand it. As the essence of unity is unkndimdjng a mathematical form for it cannot
be successful and can only complicate the situatiore and more.

The significant successes achieved by physiesly at the first half of the 20-th century,
have profoundly influenced philosophy. Despite timsuccessful detection of the essence of
matter, technology has achieved very useful resiltss fact influenced philosophy and
caused its decay. Such decadent movements as tstibfacwith existentialism, pragmatic
positivism (constructivism, analytical philosophgperational philosophy) have appeared.
They refuse to look for the answers to the basestions of being, consider them useless, and
confine their investigation to what is useful frofme materialistic point of view. This
decadence is one of the main reasons why the essdgnmatter has not been discovered.
Physicists are not experienced in philosophy antbstphy often falls into line with physics
and their operational results and consequentlelag®s pragmatism.

Matter in Contemporary Physical Understanding

The most general forms of matter accepted byecoporary physics in its Standard model
are:
- material (created by the basic building blocks - fermions),
- fields (created by the basic interactions with their easr+ bosons),
- vacuum (the space without particles).

ELEMENTARY PARTICLES — FERMIONS
LEPTONS QAURKS
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The elementary particles obviously belonghe tirst family. The particles belonging to
the second and third families are created onlyndueixceptionally high-energy collisions.
These particles have their antiparticles. The atarascreated from the particles of the first
family. The atomic sphere consists of electronsutating around nuclei created by protons
and neutrons consisted waindd quarks.

The next picture represents the Bohr modéhefatom:
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The world of elementary particles became beoathd more complicated. Then it had been
found that the strongly interacting hadrons (th&qms and neutrons belongs to them) have an
internal structure, that according to tBendard model consists of bound quarks interacting
mutually through gluons — immaterial vector padgcl The non-abelian gauge quantum field
theory describing the strong mutual interactionswben quarks and gluons is named
chromo-dynamics (QCD) The independent existence of quarks and gluomspessible.
Their freedom is only asymptotic and so they caly d® bound inside particles. When
protons and neutrons were considered elementaticlpar the pions were the mediators of
strong interactions between them. The pions corgisbne quark and one anti-quark
according to thguark model.

According to the Standard model, the elemgnparticles are dimensionless point-like
entities without any internal structure. It is ¢léhat such an understanding is quite naive.
These particles dispose of many properties (changss, spin, ability to interact with other
particles, different energies) thanks to which tli§er from one another, so they possess
various qualities, manifesting them outwards. Thepdinternal reason for this miscellaneous
gualitative manifestation of these quasi-elementpayticles is hidden in their different
internal structure that cannot be detected by copbeary particle accelerators but can only
be explained by the deep logical insight. The prietation of elementary particles as points
moving in space is in a deep contradiction witHitaEvery real physical object, including
elementary patrticle, is spatial, holding a cerfaant of space and moving in relation to other
elementary holders of space thanks to their mutlations which are also elementary parts.
So, the elementary part is a relation as well astamentary relation is a part of space. There
is no principal difference between elementary paftsnater and space because space is
material and matter is spatial. So the elementaryaf space must be at the same time the
elementary unit of matter (energy). As theoretigdlysics does not accept this, no
complicated mathematical theories can lead to the tinderstanding of the nature of the
physical Universe and the very expensive partictekerators cannot help with this.

The elementary particles — fermions accordimghe Standard model act mutually by
exchanging of specific elementary particles — arthosons. Contemporary physics knows
the four basic types of interaction with four type$ force fields — gravitational,
electromagnetic, strong and weak.



Electromagnetic Photons
Strong Gluons
Weak Inter-medial bosong/ a 2
Gravitational Gravitons

The understanding of interaction as an exchaafj bosons between fermions is a
consequence of mechanical approach to theoretiogsigs. For example, the electric
attraction and repulsion between charged partetegepresented by the mutual exchange of
virtual photons. As the electrostatic force is a long distance, omeery electron must
exchange photons with an enormous number of pradodselectrons in the Universe. It is
remarkable that this absurd picture is more acbéptinan much more logical picture of the
direct connections (relations) between chargedigbest The acceptation of particle
interactions as direct relations between them fikeracomplicated for theoretical physic,
because of Einstein’s refusal to accept non-locéibras. But non-locality as a direct
communication between distant particles is a furelgal consequence of quantum physics,
known asentanglementor EPR non-locality. If theoretical physics were not blocked by
erroneous dogmas, it could have detected muctegahiat the vacuum is not an empty space
between point-like particles, but is created beclirconnections between them. All particles
and interactions are space-creating and spacetogrdyrect connections and not point-like
dimensionless particles without any internal sticest

Using the instruments of dialectical logicedlnetical physics could have already detected
the nature of matter and would not have a problémanderstanding the vacuum as being
created by direct space-carrying connections jgiewerything with everything.

The dialectical logic does not investigate $pecific laws of motion of separate forms of
matter, but only explains the basic reason for omotihe integrating aspect of all these forms
is their energetic substance. All forms of matter anly different forms of energy. Energy,
being motion or potential for motion, has its bast@ason in the dialectical relation of
opposites. This means thaipolarity as the dynamic relation of two oppositepoles (anti-
poles) is the basic building block of matter, energ space and timeThis fact has not been
understood by physics in spite of the fact thatolsipty manifests itself everywhere, for
example, bipolarity of electric charges and magnptiles, action and reaction laws, kinetic
and potential energy, attraction and repulsion, eWithout an acceptance of the bipolar
principle of matter, it is impossible to explainvhonatter as space and time is structured and
constructed.

The essence of the vacuum is unknown. Theffbetds are supposed to be continuous but
on the other hand they are transmitted by poirg-plrticles — virtual bosons. For example,
the electromagnetic field is transmitted by therqaaf radiation — photons.

Is space continuous or discrete? The notiora dfeld is an indication of something
monotonous, unlimited and continuous, surroundiigbadies where the forces of their
mutual acting are “sowed”. The question is: Do fagticles create the fields or are they
created out of fields? By what reason is the pertias a discrete element of matter detached
from a continuous field? As this reason is unknowne solution is the so-called
“complementary principle” that indeed, accepts prattuality, including the wave-particle
duality of the photon, electron and other particheg does not explain the deeper unity of this



duality. Continuity and discontinuity are only malby complementary moments in this
principle. Their relation is only external and doex follow form their intrinsic nature. The
dialectical relation between continuity and disaomty is not yet understood.

Philosophical dialectical principle has had asequate reflection in physics, despite its
brilliant explanation of the essence of motion.

The duality between field continuity and disouity of energy quanta, the
misunderstanding of the relation between bodiesti¢bes), fields and vacuum and the
contradictions between two grand physical theasiesthe result of misunderstanding of the
dialectical nature of space, not knowing its eletagnstructural unit and the unity principle
of construction of the Universe. These questiorkbgiexplained step by step.

Let us see how simply and clearly the probtdnduality of continuity and discontinuity
can be removed, looking at the mutual interactietwien two fermions. Let the electron and
proton represent the fermions, so the virtual pho&s a boson carries their mutual
electromagnetic interaction. Particle physics iotets this interaction in the following way:

virtual photon
(boson)

electron proton
(fermion) (fermion)

Electron and proton exchange a virtual phaithey create their mutualectromagnetic
interaction. These three particles do not carry space insmded®m not create it, but only
move towards each other in empty space - vacuums Taive presentation of
electromagnetic interaction creates the followiagais problems:

- How do the electron and proton know how to exchahegevirtual photon if there is no
direct relation between them? How does the movirtgal photon know what fermions
it needs to get into an interaction if it does natry any information about them? Do
virtual photons only freely fly between electrom&lgrotons in empty space, accidentally
collide with them and so cause an electromagneteraction?

- What is theelectromagnetic fieldlike? Is it something continual, emanating fronemyv
charged particle and reaching an unlimited distamde it an unbelievable flow of virtual
photons flying from or in every charged particleonder to mediate interactions between
all charged particles in surroundings? Einsteirognoa of local action does not allow
virtual photon to know where these points (eledjoare, but nevertheless, virtual
photons come to and go from a concrete point (@eftin order to transfer an
electromagnetic interaction to all other electrgpsints) and protons being in the near
and distant surroundings - even in the whole Usieer



The great barrier for correct thinking is then on the existence of direct actiafa-
distance as a consequence of the special theory of refativelativity of simultaneity).
Despite the experimental evidence of the existefc®n-local connections, quantum physics
looks as if it is having problems with their fuk@eptance. Otherwise it would have had to
discover that the interactions between particlescaused by their mutual direct connections
not by point-like virtual bosons flying between mhat limited speed.

QED is the quantum theory of the electromagnetic fiwith a photon as a quantum.
Although Richard Feynman (the famous creator of QED and its mathematicphegtus and
formalism) tried to find an illustrating interprétan of applied mathematical procedures for
describing electromagnetic processes, the resitiltisoeffort are unsatisfactory. But they
represent a certain aid for physicists becausermdiderable simplification of computation.

He created the form of graphic illustration rmhthematical expressions that appeared
during calculations known as Feynman’s diagramshvinepresent, at the same time, the
graphical illustrations of processes.

(a) the tree diagram
(b) the diagram with one closed sling

The above pictures are examples of Feynmaiagrams of electromagnetic interaction
between electrons and muons. External direct liepsesent the motion of particles — electron

€ and muor{ before and after interaction. The electromagneteraction is represented by
the tops (knot points) of the diagrams, where tweat lines of charged particles meet the

one wavy line of photod. In this case the photon is “virtual”, not reahdaso it cannot be
detected. Now we meet one serious problem withrpné¢ation, where the nature of the
electromagnetic interaction is unclear. Althougé goton is virtual only, it moves with the
limited speed of light and carries a certain eneagyl momentum. If the interaction in
diagram (a) is interpreted as an emission of a@inbhoton by an electron and its consequent
absorption by muon, the result is a change of ghangl momentum for both particles, where
the whole energy and momentum of the system isectved in both tops of the diagram. In
diagram (b), the process of electromagnetic intemads supplemented by the virtual inter-
process of rising and extinction of an electronipos pair. We could continue in



complicating this situation, but the exchange otual photons is the basic sense of these
processes. In order to guarantee the permanenhuaiyiof the electromagnetic interaction of
separate particle with all charged particles inlttmeverse, the quantum electromagnetic field
of every charged particle must be represented byfante sea of virtual photons which are
emitted and absorbed by the charged particle.

Of course, quantum physicists realize that thierpretation is rather naive since virtual
photons cannot be detected. They note that thenadtevavy line of the diagram represents
only a mathematical value known as the propagdt@iectromagnetic or electron-positron
fields. So now we can clearly see the root of prietiation problem. The reality is replaced by
mathematics which definitely obscures the real ieati electromagnetic interaction instead
of disclosing it. Well, the very effective and usleQED is only one of many theories where
reality is successfully replaced by mathematicainfdism without any possibility of making
a clear and simple interpretation of real proces&ssying that the direct lines of electron and
muon represent the quantwwave functions of these charged particles cannot make the
understanding of these phenomena more clear. Tagipetation problem of quantum physics
remains unsolved and physicists try to persuadenatsit is not necessary to try to interpret
the mathematical procedures as it is not clear wd@ity they hide. This situation inspires the
feeling of secrecy and mystery. Theoretical physbsuld give the simple and logical
explanation of physical reality but instead, leadsnto the sphere of puzzles and paradoxes
hidden in complicated mathematical relations.

The interpretation problem with virtual phosors a consequence of non-acceptance of
direct non-local interactions. The fact that thetual photons are not real, but only the
mathematical propagators of electromagnetic intenacis clear evidence that this interaction
must be represented by direct connection betweanget particles. As Feynman wanted
QED to be relativistic, he preferred the existentevirtual photons moving with limited
speed instead of direct connections. So the naxidpa appeared - the real electromagnetic
field is only a consequence of virtual, i.e. mathéioal existence of virtual particles. Such a
mathematical approach was also transferred totther quantum field theories like:

- quantum theory of weak interactions trying to unifyjem with electromagnetic
interactions into the quantum theory of electrowieddraction,

- quantum theory of strong interactions — quantunortiodynamics QCD,

- quantum theory of gravity as an attempt for quatits of gravitational field.

In these theories the virtual particles —dmssare also the carriers of forced fields. In

order to be exact, these particles — photons ated-imedial bosons Za W* can also exist
like real particles. As the carriers of interactdretween fermions they become unreal virtual
mathematical spooks. Gluons as intermediaries r@ingt interaction cannot exist as free
particles and have never been detected as wethagans.

Let us have a look at the real picture of éoimteractions between particles that is devoid
of thought inconsistency and unexplained paradoxmatter duality. In this picture, the
interacting particles and their mutual interactioggresent structures consisting of elementary
guantum connections. Their nature will be explaitegdr. Both the particles and interactions
are composed of the same elementary connectionsoatigére is no difference between them.
Particles and interactions are not points movingpace, but they are carriers and creators of
space and also vacuum and fields. Let us have & &othe following picture of an
electromagnetic interaction between two chargetigbes:



/o

electron photon proton
(fermion) (boson) (fermion)

In this interpretation, the photon represeatdirect connection (relation) between the
electron and proton. It is not a virtual photon aas object of mutual exchange between
particles, but the real direct connection whosecstire is the same as the structure of a free
photon. So the electromagnetic interaction betwalentron and proton is not a permanent
exchange of virtual photons but the direct conoectivhose intensity depends on the
distance between particles and their mutual motither interactions have an analogical
character, including gravity, which is created bg thuge number of elementary quantum
connections between massive objects, even thougge telementary quantum connections
emerge from every elementary particle connectingith the whole universe. All known
interactions are represented by the certain strestof elementary connections. The vacuum
IS not an empty space but the space of quantuntiordaconnecting everything with
everything. There is no difference between vacumatier and fields. All consist of the same
elementary bipolar connections creating the bagiicling blocks of the physical Universe as
shown in [1]. Now there is no problem to understdmel relation between continuity and
discontinuity. The particles and interactions repre discontinuity as they are separate parts
(quanta) of space, but at the same time being ttlietsres of quantum connections they
represent the continuity of space.
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