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Abstract

The purpose of the article is to show the key role of the deterministic me-
chanism of irreversibility (DMI) in the understanding of the picture of the
world and in its construction. For this, a brief analysis of the historical devel-
opment of the picture of the world and the tasks of its further development,
connected with the problems of describing the processes of evolution in the
framework of the laws of fundamental physics, has been carried out. It is
shown how DMI removes these problems. The role of DMI in the statement
of the principle of causality in physics is studied. It is shown how DMI con-
tributes to the realization of the ideas of universal evolutionism. It also shows
how the conclusion that the open non-equilibrium dynamic system should be
an element of matter and why matter should be a hierarchy of such systems
follows from the condition of DMI existence. Using the example of the rela-
tionship between the laws of the evolution of systems and the laws of the dy-
namics of their elements, it is demonstrated how the law of transition of
quantity to quality is implemented in physics and how one can build a picture
of the world from simplicity to complexity. It is shown how with the help of
numerical methods possible to substantiate that the laws of thermodynamics,
statistical physics follow from the fundamental laws of nature.

Keywords

Determinism, Evolution, The Word’s Picture, Causality

1. Introduction

Determination of ways and the principles of creation of a physical picture of the

world is one of the main tasks of philosophical and methodological researches
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(Stepin, 2000; Mostepanenko, 1972). Serious question which science is to face at
a solution of this task is the causality problem in physics. The matter is that the
principle of causality which is the cornerstone of an evolutionary picture of the
world is not among the principles of the physics representing laws of the nature.
It is connected with that that fundamental laws in physics are reversible in time
while the natural processes possess “time arrow” (Callaway, 2019). It, in particu-
lar, led to the fact that not only the physical picture of the world does not accord
with the principle of its unity, but also the physics represents set of the separate
knowledge domains which are poorly connected among themselves such, for
example, as mechanics, thermodynamics, and quantum mechanics. Therefore
today the physics explains how the world is arranged, but does not answer ques-
tions as it evolves in what direction there are processes of evolution and what
these directions are defined by (Callaway, 2019; Prigogine, 1985). Thus, the lack
of “time arrow” within laws of fundamental physics substantially slows down
creation and development of an evolutionary picture of the world (Nicolis &
Prigogine, 1990; Zaslavsky, 1984; Ginzburg, 1999).

In the process of solution of irreversibility’s problem, begun still by Boltzmann,
its probabilistic mechanism was found (Zaslavsky, 1984; Aristov, 2016). The hy-
pothesis about existence of the random external impacts on the systems was
used into its basis. In connection with this mechanism, both irreversibility, and,
therefore, evolution, has the random nature. It means that the nature of evolu-
tion cannot be studied within laws of physics. From here it is not clear how to
construct a physical picture of the world, relying on laws of physics how to un-
derstand emergence of organized structures of matter from chaos. Therefore, the
problem of the principle of causality at such mechanism of irreversibility re-
mains open.

Existence of a probabilistic explanation of the mechanism of irreversibility is not
the proof absents deterministic irreversibility within laws of fundamental physics.
Really, such mechanism was rather recently offered. It was called deterministic
mechanism of irreversibility (DMI) (Somsikov, 2016a, 2016b).

This work is devoted to studying of a role of DMI in development of a physi-
cal picture of the world. Here is discussed the principle of dualism of symmetry
and how it leads to DMI. The connection DMI with fundamental concepts of the
world’s picture is studied. The role DMI in understanding of laws of philosophy,
such as “transition of quantity to quality”, “determinism”, “reductionism”, unity
of a picture of the world is considered. How DMI strengthens positions of de-
terminism and a reductionism, and how it helps to understand of the interrela-
tion of evolution’s laws with laws of physics are shown. It was shown that if to
stand on position unity of the world, and also to rely on ideas of determinism,
consistency of physical laws, then the basic element of matter should be open
nonequilibrium dynamic system (ONDS). The principles of creation of laws of
systems based on the laws of dynamics of their elements, and how these prin-

ciples open a possibility of creation of a picture of the world were considered. In
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general, it is shown how DMI strengthens the position of the cognoscibility of

evolution’s picture of the world.

2. About Development of a Key Concepts of the World’s Picture

To explain DMI role in development of a physical picture of the world, we will
briefly consider emergence of its basic concepts and also how they were mod-
ified in the processes of development of physical knowledge (Asmus, 1976;
Aristov, 2016; Krylov, 1921).

Key concepts of a picture of the world arose in an extreme antiquity. One of
the first fundamental concepts was connected with a question what al/ consists
of? One of answers to this question was that the matter consists from elementary
particles. Democritus was the most famous ideologist of this idea of matter
(Anry, 1929; Asmus, 1976). He claimed that matter is constructed from atoms.
Afterwards there were modern ideas of discretization of structure of matter, its
fractality and self-similarity (Loskutov & Michailov, 1990). Today we observe
opening of more and more small components of matter. Thus, the questions
about of the limit of the matter divisibility and about form of its primary ele-
ment are actual.

Besides, it was noticed that the matter cannot exist without the movement
(Asmus, 1976). As Heraclitus claimed, “everything flows, everything changes”.
The movement is matter existence method. As a result of works Galilee, Newton,
Leibniz, fundamental laws of the movement were found. They allowed to con-
nect the physical concepts of energy, acceleration, weight and force characteriz-
ing matter in its dynamics (Anry, 1929; Newton, 1999; Lancos, 1962).

It is impossible to describe the matter without use of space and time concepts.
The interrelation of matter, dynamics, space and time is established by means of
concept of symmetry (Wigner, 1964). The concept of symmetry was appeared at
Plato. He considered as a root of the phenomena even not matter, but its ma-
thematical form, symmetry. Elementary particles, the matter from which con-
sists, have according to Plato “mathematically the finely” form. That is, accord-
ing to Plato, not the matter as Democritus claimed, but the mathematical law,
symmetry is the cornerstone of the world. The compliance of a matter’s form
and structure still is a problem. Complexity of this problem especially became
clear in connection with discovery of the thermal radiation of matter by Planck
(Geizenberg, 1968). Sharply there was a question: as there are qualitatively new
properties whole which is not the amount of components. “More is different”
(Anderson, 1972). In development of the world’s physical picture there are three
milestones selected today (Asmus, 1976; Krylov, 1921):

e itis Aristotle’s doctrine;
e works Galilee, Descartes and Newton;
e FEinstein’s ideas and scientific developments up to the now time.
The first fundamental laws of logical thinking, fundamental concepts on the

world, surrounding us, such as substance, force, the movement, space and time,
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we find at Aristotle. He considered that the world is uniform, and laws of its de-
velopment are universal. In particular, Aristotle claimed that the speed of a body
is proportional to force and is inversely proportional to friction. From here
Aristotle drew a conclusion that when the friction is equal to zero, body speed in
the presence of any force will be infinite. It ideas of laws of dynamics was existed
long enough. Only the millennium later, such concepts as acceleration and
energy were entered, and were open the laws of classical mechanics defining the
motion of material objects (Anry, 1929; Newton, 1999). Thanks to works Galilee,
Descartes, Newton, it was found that not the speed of a body is proportional to
force, as Aristotle claimed, but its acceleration (Krylov, 1921). As this contradic-
tion has great cognitive value for understanding of development of knowledge,
we will consider it in more detail especially as the answer to it is connected with
DML

According to experiences, acceleration of a body is equal to zero when as a
result of increase in speed, force acting on it is equal to friction force. In this
case, all work of external forces goes on increase in internal energy of the chaotic
movement of elements of a body (Asmus, 1976; Rumer & Ryvkin, 1977). Aris-
totle did not own concept of acceleration. Therefore he did not consider the pe-
riod of establishment of the maximum speed of the movement. Newton, on the
contrary, aimed to exclude friction to reveal an essence of the law of the move-
ment regardless of diverse properties of bodies. He could make it, thanks to body
model in the form of an unstructured particle. He established that the accelera-
tion, but not of the speed, is proportional to the force. There is a natural ques-
tion which of them is right? It turned out that if we take into account the body’s
structure, laws of Newton for its elements, a role of symmetries of a body and
space in its dynamics, then we will obtain the motion equation of the structured
body, which contains these two limits, at first sight, excluding each other
(Somsikov, 2016a). From this equation follows, that if the role of structure of a
body can be neglected, then it is fair the mechanic Newton. But if the work of
external forces goes only for increase of internal energy, then Aristotle’s state-
ment is fair (Kolesnikov, 2011; Somsikov, 2016b; Somsikov, 2019).

The third milestone is creation of the theory of relativity. It promoted devel-
opment of ideas of matter, space, time, energy on the basis of idea about a limit-
ing of velocity of light. The deep understanding of interrelation of matter and
energy appeared. At the same time the problems of the matter structure, its ori-
gin moved in forward.

In general, each subsequent step in knowledge of the world deepened and ex-
panded the knowledge existing about it, established connection of these concepts
among themselves. So, there was a representation that dynamics is connected
with geometry of space and matter, and they, in turn, are connected with sym-
metry. Symmetry can describe in mathematical language. Thanks to dynamics,
matter accepts such variety of forms which is defined by interaction of its struc-

tures according to symmetry of space and time.
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Today on the way to creation of the world’s physical picture, the next ques-
tions belongs to the important: how the principle of causality is connected with
the physical laws; what nature of violation of symmetry; what parameters of sys-
tems are put in compliance to symmetry of bodies and space; how processes of
violation of symmetry lead to evolution of matter and its properties; how from
the chaos those are another structures are appearing; what is a basic elements of
matter; how from simple elements the systems are appearing with the laws qua-
litatively differ from the laws of their elements. Let’s consider how DMI defines

answers to these questions.

3. DMI and Hierarchical Structure of Matter
3.1. How DMI Following from the Fundamental Physics Laws

In the 20" century, it became obvious that dynamics is defined by existential
symmetry (Wigner, 1964). To them there correspond dynamics invariants, in
particular, energy, an impulse. So, dynamics of a material point is defined by
time and space symmetries. However, in reality we never have material points
but only structural bodies. The dynamics and evolution of the structured bodies
besides symmetry of space are defined also by their internal symmetry. It was
called as the principle of dualism of symmetry. The essence of this principle in
that that a body’s state is defined by both the outside world, and structure of the
body. That is, to find the DMLI, it was necessary to accept as a basis that all bodies
possess structure, and their evolution is defined by interrelation of symmetries
of a body and of the surrounding space.

According to the principle of dualism of symmetry, only the sum of the mo-
tion energy and internal energy is invariant of the motion of the bodies. Impor-
tance of this principle for evolution of matter is considerable. In particular, DMI
nature is caused by transition of the motion energy of bodies to internal energy
of the chaotic motion of their elements. Matter evolution, formation of its
structures, is caused by dualism of the “chaos” and the “order” which is trans-
forming into each other. It is connected with the principle of “unity and struggle
of opposites”! It turned out that the structured body plays a role of the “black
hole” absorbing its motion energy. It is cause of the “time arrow”.

To test the role of the principle of symmetry dualism in physics, numerical
calculations of the oscillator motion in an inhomogeneous space were carried
out based on the dual energy expression (Somsikov, Andreyev, & Mokhnatkin,
2015). As a result, the effect of oscillator passing through a potential barrier,
when its motion energy is lower than the energy of the barrier, was discovered.
Previously this effect was known only in quantum mechanics but unknown in
classical mechanics.

DMI follows from the fact that the change of the body’s motion energy at the
movement in non-uniform space is defined not just by the sum of changes of
movements of its elements, but also what part of the motion energy transformed

into the internal energy. Indeed, the motion of each element of the body contri-
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butes both into the energy of its motion and to the internal energy. Based on the
principle dualism of symmetry, and used of the classical mechanics laws by ana-
lytically way was shown that if the motion of each element is reversible, the mo-
tion of the body is irreversible (Somsikov, 2016a, 2018). This fact demonstrates
that the law of the transition of quantity into quality followed from the funda-
mental nature laws.

DMI was obtained through the use of the concept of energy and the fact that
force is a derivative concept of energy, but not vice versa (Loskutov & Michailov,
1990; Somsikov, 2018). For an unstructured body, external forces are determined
through the motion energy by the efficiency of the transition of kinetic energy
into potential energy. However, for a structured body, the external forces fall in-
to two classes: the forces that change the body’s motion, and the forces that
cause a change in the internal energy. The first type of forces, as in the case of a
structureless particle, determines the transition of external energy into the mo-
tion energy of the system. The second type of forces determines the transition of
the motion energy into the internal energy. These are dissipative forces.

The consideration of irreversibility in body mechanics became possible during
the transition from classical mechanics of a structureless particle to the mechan-
ics of a structured body. We denote this transition as follows: a structureless par-
ticle = structured particle (a). To study the nature of DMI as a structured par-
ticle, a homogeneous, chaotic system of potentially interacting material points was
used. We will proceed from the already well-established notion that in nature all
systems are non-equilibrium (Klimontovich, 1995). The non-equilibrium system
is the third step in approaching the body model to reality: structureless particle
= structured particle => non-equilibrium system (b).

A non-equilibrium system can be represented by a set of structured particles,
and structured particles, in turn, by a set of material points. Just as the mechan-
ics of structured particles arise from the mechanics of a structureless particle, so
does the mechanics of non-equilibrium systems arise from the mechanics of
structured particles. If taking into account the structured particle in its dynamics
leads to DMI, then taking into account the nonequilibrium of systems makes it
possible to substantiate the laws of thermodynamics, statistical physics within
the laws of mechanics (Somsikov, 2016b). Thus, the approaching the model of
bodies to reality not only allows to find the mechanism of irreversibility, but also
to establish connections between the branches of physics!

The formation of new structures of matter is possible only in the interaction
of non-equilibrium systems. Their appearance and existence is due to the ex-
change of energy, impulses, matter and dissipative forces. From this it follows
that when describing evolutionary processes, it is necessary to take into account
the openness of systems (Klimontovich, 1995; Somsikov, 2019). In order for the
physical model of the picture of the world to include evolution, it must take into
account all the properties of matter listed above: structure, nonequilibrium,

openness, dynamics, infinite divisibility and dissipation. But this means that as
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a base element of matter should be taken of the ONDS and all natural systems
are a hierarchy of ONDS. The structureless elements in nature cannot exist
(Klimontovich, 1995; Somsikov, 2019).

The idea that matter is a hierarchy of ONDS has already been used to explain
the processes of self-organization, the emergence of order from chaos, etc.
(Zaslavsky, 1984; Landau & Lifshits, 1976). Thus, to include in the description of
matter the processes of its evolution, the chain (b) should be extended one more
step: the structureless particle = structured particle —> non-equilibrium
system = ONDS (c).

Let us consider what properties should matter, if it is a hierarchy of ONDS. To
do this, we will proceed from the fact that the laws of the mechanics of a material
point, a structured particle, a nonequilibrium system are connected in a reduc-

tion way.

3.2. Why the Matter Is a Hierarchy of ONDS?

The mechanics of ONDS, which takes into account the openness of bodies, fol-
lows from the mechanics of the structured particles in inhomogeneity space. In
accordance with the reductionism of the laws of the structured body’s which are
followed from the laws of their elements, the following conditions exist for the
relationship between the laws of the ONDS and the laws of their elements
(Somsikov, 2016a, 2016b, 2019):

1) The laws of the upper hierarchical level of the ONDS follow from the laws
of its lower hierarchical level;

2) The model of the body representing ONDS should include the parameters
included in the adjacent description levels (macro description and micro de-
scription);

3) A macro description that determines the behavior of the upper hierarchical
level of the ONDS is determined from the micro description of the lower hie-
rarchical level of the ONDS, with the exception of singular points. That is, the
macro description is “embedded” in the micro description;

4) In the transition to the upper hierarchical level of the ONDS, the system of
fundamental concepts and defining parameters of the lower hierarchical level is
supplemented with fundamental concepts and parameters that reflect the prop-
erties of the upper hierarchical level of the ONDS;

5) The main physical concepts that determine the evolution of the ONDS are
energy, entropy, force. Forces determine the efficiency of transformation of the
corresponding types of energies and entropies. Potential forces determine the
change in the energy of motion of systems. The dissipative forces determine the
change of entropy;

6) The evolution of ONDS at each hierarchical level is determined by the
symmetries of bodies and the symmetries of space-time, that is, by the principle
of the dualism of symmetry;

7) The description of the processes of emergence and development of the up-
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per hierarchical level of the ONDS requires consideration of the structure of all
its lower hierarchical levels.

These conditions follow from the construction of the mechanics of a struc-
tured body. They testify to the reduction nature of the formation of system
properties based on the properties of their elements and are consistent with the
DM]I, the principles of causality, determinism and the requirement of unique-
ness of the picture of the world (Hooft, 2017).

The fact that matter consists of ONDS corresponds to the existence of a stable
hierarchy of structures of matter: molecules, atoms, nuclei, nucleons, etc. More-
over, the hierarchy of forces is built in accordance with the hierarchy of matter.
The greater the external forces, the deeper along the hierarchy is the restructur-
ing of the system. When external forces are much less than internal forces, the
role of body structure in interactions can be neglected. Then the motion of the
body is described by the Newton equation and is determined by the symmetries
of space. But here in some cases, for example, with bifurcation, such a simplifi-
cation is impossible [14]. The essence of the bifurcation is that at special points
in the phase space, a change in the topology of the system occurs, and symmetry
breaking is observed. To solve bifurcation problems, the concept of probability is
used. However, if we take into account the condition of infinite divisibility of
matter, then we can see an analytical way to solve it. It relies on the fact that
when taking into account the infinite divisibility of matter, the bifurcation point
has a structure. That is, the description of the system at the micro level removes
the feature of the macro-description of the body dynamics at the bifurcation
point! In micro-variable, the bifurcation point becomes a certain region of space.
Indeed, consider a disk on the top of an isosceles triangle (see Figure 1). If we
consider that the disk and the triangle have a structure, then the task of describ-
ing the dynamics of the disk is reduced to solving the equations of motion of the
microparticles of the disk and the triangle. Thus, taking into account the struc-
ture of matter leads to the possibility of a deterministic description of the
processes of evolution at singularities points of the macro-description.

A similar situation arises in the case of the butterfly effect (Loskutov & Mi-
hajlov, 1990). These examples indicate that the probabilistic description of the
processes of evolution is not connected with its fundamental nature, but with the

4 o= -\\

x o

Figure 1. Explanation of the mechanism of bifurcation.
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coarsening of micro-descriptions. Such a conclusion has important methodo-
logical significance. It shows that the possibility of using one or another mathe-
matical apparatus to describe physical processes is determined by their physics.
Thus, the region of the use of statistical laws to describe matter is determined by
the deterministic laws of physics. The use of probabilistic patterns can be viewed
as a possible coarsening of models of natural phenomena to solve specific prob-
lems, or as a permissible simplification in physical problems in the absence of

sufficient information about the initial or boundary conditions.

3.3. Stationarity of ONDS

Although in nature there is no matter without movement, in practice we are
confronted with stationary objects. Therefore, the question of how stationary
states are realized is very important, if the ONDS is the basic element of matter.

The concept of stationarity for evolving systems is relative. ONDS can be con-
sidered stationary if there exists such a characteristic time interval, which is
much longer than the characteristic times of its internal processes. The statio-
narity means that in all physical points of ONDS the values of its parameters do
not change during the characteristic times of the processes (Landau & Lifshits,
1976; Somsikov, Andreyev, & Mokhnatkin, 2015; Geizenberg, 1989). That is,
during these times ONDS must retain its hierarchical form as a set of attractors.
The stationary ONDS is possible only if there are external constraints that en-
sure the balance of incoming and outgoing flows of matter, energy, entropy at all
hierarchical levels (Rumer & Ryvkin, 1977; Klimontovich, 1995).

The simplest stationary ONDS is a Bernard convective cell. It arises and exists
in the presence of a heat flux created by a temperature difference at the bounda-
ries of a gas or liquid (Landau & Lifshits, 1976; Prigogine, 1985). This flow, sup-
ported by a temperature gradient, compensates dissipative processes. The higher
on the hierarchical ladder of matter is ONDS, the more difficult must be the
flows ensuring its stationarity. Therefore, if the existence of a Bernard cell is en-
sured only by the constancy of the heat flux, then for the existence of a more
complex ONDS, for example, a living cell, a balance of flows of various types of
matter and energy is required. In this case, the incoming substance itself is a
combination of ONDS of lower hierarchical steps. Thus, all elements of matter
can exist only due to interactions between themselves and with the outside
world. It is convenient to call the external constraints that keep the ONDS in a
stationary state and allow them to evolve in accordance with their inherent
processes as harmonious constraints. It follows from the principle of dualism of
symmetry that harmonious constraints are determined by symmetries of both
the body and space. Stationary ONDS requires harmony at all its hierarchical le-
vels. Symmetry breaking and evolution are associated with qualitative changes in
the structure of over-the-spinning vibrations because of breaking the conditions
of their existence.

The unity of nature follows from the condition of openness. It is decisive in
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constructing a physical picture of the world. The universe cannot be divided into
independent parts, which of necessity is made in its mathematical description.
This is a huge lack of mathematical models. Dirac suggested that it could be
eliminated if we develop the theory of odds, studying the principles of their in-
teraction and evolution (Dirac, 1938). This confirms the conclusion about the
structure of matter, as about a self-consistent hierarchy of evolving in the space
of ONDS (Nicolis & Prigogine, 1990). Such a conclusion is in agreement with
evolutionism, with the idea of unity, interrelation and interdependence of all
structures of the Universe (Callaway, 2019). It is clear that such an idea of matter
follows from the principle of causality in physics and corresponds to the law of

the transition of quantity into quality.

4. DMI and the Physics of Evolution

Without taking into account the processes of origin, development and destruc-
tion of natural systems, the picture of the world not only cannot be complete, it
cannot be built in principle. In order for physics to be able to describe the
processes of evolution, it is necessary to fulfill the principle of causality within its
laws. Its implementation is confirmed by the existence of DMI and that that the
DMI was found thanks to the possibility of determining qualitatively new laws of
the behavior of systems from the laws of the dynamics of their elements within
the framework of the fundamental laws of physics. That is, the existence of DMI
is a proof of the possibility of describing the processes of evolution within the
framework of the laws of physics.

This means that the establishment of DMI has opened the possibility of
building a section of physics—the physics of evolution (Somsikov, 2016a). Let us
clarify what we mean by “evolutionary physics”. The need for this clarification is
dictated by the fact that in various fields of science, and sometimes even in sec-
tions of one of its fields, the concept of evolution is often interpreted differently.

The emergence of the concept of evolution is associated with the name of C.
Darwin (Aristov, 2016). He defined evolution as the development of biological
species as a result of their adaptation to changing external conditions. The con-
cept of evolution is used in physics. As a rule, in physics it is associated with the
second law of thermodynamics, which determines the existence of the “arrow of
time” (Prigogine, 1985). However, such a notion of evolution narrows the possi-
bility of its use before describing the processes of increasing entropy, and does
not allow it to be used when considering the processes of the emergence of orga-
nized structures. To eliminate this difficulty, one should take into account that
the processes of birth of new systems, their development and disappearance are
also due to dissipation. In accordance with this, the physics of evolution will be
called the field of physics, which studies the processes of origin, development
and destruction of natural objects. This definition allows it to be used not only to
describe processes in bone matter, but also in living. If we accept that all physical

objects are ONDS, then the task of the physics of evolution is to study the prin-
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ciples and laws of the origin, development and destruction of the ONDS based
on fundamental physical laws.

Dissipation, before explaining DMI, was included in physics in an empirical
way. Only because of the establishment of the DMI, was it possible to connect it
with the fundamental laws of physics. That is, due to taking into account the
structure of bodies in their dynamics, the possibility of a deterministic descrip-
tion of dissipation and evolution processes (Loskutov & Mihajlov, 1990). How-
ever, if the world evolves in accordance with the deterministic laws of nature,
then it is true that there is nothing in nature exist that does not arise from the
simpler (Dirac, 1938).

DMI follows from the principle of dualism of symmetry and the structure of
matter. The principle of causality follows from DMI (Somsikov, 2018). There-
fore, evolution is a deterministic process, and the laws of evolution follow from
the fundamental laws of physics, subject to the implementation of the law of
transition of quantity into quality.

One of the key parameters characterizing evolution is entropy. Entropy can be
associated with the process of transformation of the part of the body’s motion
energy into internal energy of chaotic motion of its elements. This part of the
motion energy is characterized by D-entropy. Thus, D-entropy is defined as the
ratio of the magnitude of the change in internal energy to its total value
(Somsikov, 2018). D-entropy plays the role of a measure determining the transi-
tion of the “order” energy of bodies into energy of “chaos”. A violation of time
symmetry is also associated with transformation motion energy into internal
energy. Therefore we can offer the evolutionary concept of time as a measure of
the efficiency of the conversion of order energy into chaos energy, determined
by D-entropy. The process of evolution is in accordance with the law of the unity
and struggle of opposites—“order” and “chaos”. The “order” should be asso-
ciated with the ordered movement of matter. The “chaos” should be associated
with the internal motion energy of its elements. In real nature, the “Chaos” and
“order” in nature are not perfect. This conclusion following from the statement
that OND is a basic element of matter (Somsikov, 2019). This means that the
entropy does not reach of the maximum and the internal energy of any elemen-
tary natural object cannot be equal to zero. It is means also that the matter can-
not be in the state of absolute rest! It is very important that this conclusion fol-
lowed from classical mechanics. As it was known before this conclusion was fol-
lowed only from the laws of quantum mechanics (Greenstein & Zaionz, 2012).

Analysis of D-entropy for systems with different numbers of elements moving
in an inhomogeneous space showed that key statistical laws, for example, the law
of fluctuations of quadratic functions (Landay & Lifshits, 1976), follow from the
fundamental laws of physics. It was shown by numerical computation methods
that with the number of elements of the system N > 100 D-entropy can only be
positive. This number characterizes the transition of the system to a new quality,

in which the laws of statistics are applicable. When N > 1000, the increase in
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D-entropy ceases to depend on the increase in the number of elements. This
number defines the region of applicability of thermodynamics. That is, the fun-
damental laws of physics determine the field of using empirical laws (Somsikov,
Andreyev, & Mokhnatkin, 2015). As a result, DMI led to a possibility of con-
solidation of the different branches of science according to the principles of
unity of a picture of the world and universality of laws of the nature. All this,
eventually, was help open the way of creation of the physics of evolution
(Mostepanenko, 1972; Somsikov, 2019; Anry, 1929).

Let us assume that matter is a hierarchy of ONDS and the processes of emer-
gence and evolution possess universality. We will proceed from the possibility of
constructing the laws of evolution of hierarchical structures of matter based on
the laws of their elements. That is, the laws of behavior of the upper steps of
matter follow from the laws of the lower steps. Thus, we can talk about the pos-
sibility of building an evolutionary picture of the world within the framework of
the fundamental laws of nature, going up the steps of the hierarchical ladder of
matter from the base ONDS to the Universe itself. And there is no reason to ex-
clude living matter from its physical picture with its most complex inverse rela-
tionships with the outside world. If we stand on the position of Marx, according
to which consciousness is understood as the property of matter to reflect itself,
and not as a separate, independent entity, then, in principle, we can develop the
physics of consciousness.

It has already been noted that without dissipative forces, the emergence of at-
tractors, which in their essence are all natural systems, is impossible. This means
that structureless elements do not exist in nature. After all, dissipation is im-
possible for them, without which the appearance of elements of matter is im-
possible (Loskutov & Michailov, 1990). Consequently, the structural structure of
matter, which determines dissipation, is a necessary attribute of evolution, caus-
ing the emergence and evolution of natural systems. A similar conclusion also
follows from the statistical analysis of ONDS, according to which, when studying
evolutionary processes, it is necessary to take into account the structure of bo-
dies already in the first steps of describing processes (Klimontovich, 1995).

We have shown that DMI solves the problem of the principle of causality in
classical mechanics. Consequently, according to its laws, a deterministic con-
struction of the physics of evolution is possible. However, this still does not
prove the possibility of its construction in the microcosm, where the laws of
quantum mechanics are valid. Here, the creation of evolutionary physics rests on
the problem associated with the Heisenberg uncertainty principle. According to
this principle, it is impossible to determine the position and momentum of mi-
croparticles simultaneously (Werner & Farrely, 2019). This violates the principle
of causality in the micro world and practically eliminates the possibility of con-
structing the physics of evolution. But, as it turned out, even here the principle
of dualism of symmetry opens up the possibility in principle to overcome this

difficulty. Indeed, according to this principle there is a DMI. According to the
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DMI, matter is divisible to infinity, and any microparticles have a structure, and
therefore an internal energy. It turns out that if one builds quantum mechanics
taking into account the principle of dualism of symmetry, then the uncertainty
principle can be related to the fact that it is determined by the structure of “ele-
mentary” particles. Indeed, the uncertainty principle appeared in quantum me-
chanics because its construction based on the Schrédinger equation, which takes
into account quantum-wave dualism. But this equation, like the equations of
motion of a material point, does not take into account the role of the structure of
particles in their interactions. This inevitably leads to errors in calculations.
They are because in the interaction of microparticles there is always a change in
their internal energies (Somsikov, 2017). It is possible that these errors are be-
cause the internal energy of a particle cannot be less than Planck’s constant. That
is, the uncertainty principle can be associated with methods for describing
quantum systems, but not because it is dictated by the nature of the mi-
cro-world. Then the problem of justifying the possibility of constructing the
physics of evolution, associated with quantum mechanics, is removed.

Thus, DMI, the conclusions about: the infinitely divisibility of the matter; the
possibility of building an evolutionary picture of the world; determining the laws
of systems based on knowledge of the laws of its elements; substantiating the
cognoscibility of a picture of the world etc.; were appeared from taking into ac-
count the role of body’s structure directly in the dynamic equations of the clas-
sical mechanics. It is demonstrates perspectives of knowledge development by
approaching models of the matter in physical theory to reality. The most striking
example in physics, which confirm this conclusion, is Boltzmann (Prigogine,
1985; Rumer & Ryvkin, 1977; Zaslavsky, 1984) has created the molecular-kinetic
theory. And in the molecular-kinetic theory Boltzmann firstly faced with a
problem of the irreversibility which brought to the ideas of need of creation of

physics of evolution.

5. Conclusion

It is impossible to create of the physical picture of the world without taking into
account of evolution. This requires the construction of a theory of the physics of
evolution. The tasks of the physics of evolution should include the identification
of laws determining the evolution of matter. Until recently, the solution of these
problems was faced with the fact that physics could not explain evolution, since
its fundamental laws did not explain “arrow of time”. They did not include the
principle of causality. DMI, in contrast to the previously known probabilistic
mechanism of irreversibility, eliminates this problem. The existence of DMI in
the framework of the fundamental laws of physics leads to the following main
conclusions:

e Dynamics of bodies is determined by the principle of dualism of symmetry;

e “The arrow of time” is due to the possibility of the transition of the orderly

movement of interacting systems into the chaotic movement of their elements;
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e The matter is divisible to infinity and is a hierarchy of odds;

e For describing the evolutionary processes, its model should be specified in
the form of the ONDS;

e There are universal principles of transition between adjacent hierarchical
steps of the ONDS structure;

e The transition between the hierarchical links of matter is determined by the
fundamental laws of physics and obeys the principle of causality, which al-
lows us to build a picture of the world according to the principle “from sim-
ple to complex”.

Thus, the fact of the existence of DMI indicates the existence of the principle
of causality in fundamental physics, the determinism of the law of transfer of
quantity into quality and the possibility of detailing this law for various natural
processes.

According to DMI, the future follows from the present in a deterministic way.
As Einstein argued; “God does not play dice.” Therefore the existing boundaries
of knowledge of the world are associated both with the limitations of our know-
ledge about it and with the limitations of the models used, but not with the fact
that these limitations lie in the very nature of the evolution of matter.

According to the principle of dualism of symmetry, evolution is determined by
the interconnection of the internal and external world for the object in question.

DMI was discovered as a result of replacing the body model in the form of a
structureless particle on the model that takes into account its structure. This
showed that physical knowledge can be developed if existing theories are devel-
oped by using the models which more realistic.

It is obvious that in the process of developing knowledge about the diversity of
structures of matter, new laws of behavior of higher hierarchical levels of matter
should be appeared. At the same time, any of these new laws of physics cannot
contradict the known laws, although it does not exclude the possibility of deter-
mining of the region of their use. DMI is argues in favor of the universality of
the fundamental laws of matter’s physics.

Thus, the existence of DMI testifies in favor of the existence of the principle of
causality within the framework of the fundamental laws of physics, confirms the
principle of common foundations, according to which all material objects have
common roots. DMI opens up new possibilities for constructing a physical pic-
ture of the world in the frame of universal evolutionism within the laws of phys-

ics, ascending the hierarchy of matter from simple to complex.
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