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Abstract 
The cosmological picture of the World is complemented by the inclusion of 
virtual objects, phenomenon of the mass defect, entropic interaction, and bi-
furcations. During the period before the emergence of our Universe, space is 
considered as an infinite homogeneous multifold of virtual point objects with 
a certain energy and are capable of transitioning into a real state of certain 
masses, electrical charges, and sizes once at irreversible local fluctuations of 
density and energy. The existence of such virtual point objects is explained on 
the basis of the mass defect phenomenon known in nuclear physics and the 
fact that resultant sum of all forces acting on the object is equal to zero at the 
homogeneous space. It is shown that the entropic changes caused by irre-
versible fluctuations should have led to bifurcation and produce the “Big 
Bang” event with the emergence and subsequent evolution of our Universe. 
The probability of the set of bifurcations and consequent “Big Bang” events, 
the origin of the corresponding Universes, the time of their occurring, and 
initial localization is discussed. The possibility of the transition of virtual ob-
jects into a real state is proved using the Principle of Least Action and Le 
Chatelier’s Principle. It is shown that this is a first-order phase transition 
which is accompanied by radiation of energy, violation of symmetry, the ap-
pearance of mass, electrical charge, motion, and other attributes of real state 
objects. The “negative” and “standard” gravity, the “negative pressure”, the 
expansion of our Universe and its “inflationary” period are explained as rea-
lizations of the entropic interaction between objects. The “Corpuscular-Wave 
and the Corpuscular-Field dualisms”, being a manifestation of the Comple-
mentarity and the Equivalence Principles, are used for the explanation of the 
evolution of the Universe. The Anthropic Principle is discussed. 
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1. Introduction 

The origin of the Universe and the study of global phenomena occurring in it are 
described in the subsection of physics called cosmology. According to cosmology 
ideas [1]-[7], “Big Bang” event originated our Universe and it is possible that 
there were a lot of such events or explosions in space which initiated the creation 
of other Universes. As a result of one, our Universe was created and its 
development is explained by the cosmological “Inflation Theory” in its numerous 
variations [8] [9] [10] [11]. Few objections to this theory are described below: 
the emergence of the matter from nothing and ignorance of entropic changes in 
the process of the emergence and evolution of the Universe. The given article 
makes an attempt to address these objections by supplementing this theory with 
consideration of virtual objects in the original space before the “Big Bang” and 
utilizing entropic interaction while accounting for bifurcation phenomenon. 

2. The Concept of Entropic Interaction 

The concept of entropic interaction is usually used in the subjunctive mood. For 
example, “macromolecular units as if entropically repel each other at close 
distances and entropically attract at large distances” [12] [13]. The modern 
science considers, the entropic interaction (as sighted in [14] [15] [16] [17] [18]) 
as the mutual influence by open thermodynamic systems on each other via 
exchange of information about their corresponding states, coordinating their 
entropy changes, and mutually striving to transition to a more probable state. 
Entropic interaction is considered a quintessential physical interaction, which is 
realized through well-known fundamental interactions (gravitational, electromag- 
netic, nuclear strong and weak) within processes that occur throughout the 
Universe, including the Solar system, our planet, plants, and living organisms. 
Fundamental interactions are considered as subsidiaries of the entropic inter- 
action. 

The entropic interaction is not a consequence of the existence of some 
entropic charge and its accompanying field. It cannot be stated that the entropic 
interaction spreads through space “from one point to another” and transfers the 
energy. It merely reflects a certain “order”, “structure”, and “state” of space and 
the physical systems that are within it determining the energy, behavior, and 
evolution of these systems and the entire space as a whole. Entropic interaction 
leads to the breaking of symmetry, changes of free energy, as well as entropy and 
other characteristics of a physical system. Under its influence, the change of 
entropy in any part of a thermodynamic system becomes a simultaneous change 
of the entropy of the entire system. That is the entropic interaction is a long- 
range action [16]. 

It is useful to remember that an approach with long-range action was used in 
the Landau Theory [19] for the description of the second-order phase transition 
utilizing the self-consistent field. According to that theory, the change of 
symmetry in any part of a system results in the change instantly known to all 
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parts of the system. 
The similar approach was used by Hartree-Fock method [20] in quantum 

mechanics to solve the Schrodinger equation by reducing the multiparticle 
problem to a one-particle problem under the assumption that each particle 
moves in some homogenized self-consistent field created by all the other 
particles of the system. At this consideration, any change of the state of just one 
particle immediately correlates with corresponding changes of states of all par- 
ticles of the system. In other words, a long-range action was used here to transfer 
the corresponding physical information. 

Another example of the long-range action in quantum mechanics is the 
quantum entanglement [21] [22] [23]. This is considered usually as a consequence 
of quantum superposition and is a physical phenomenon that occurs when pairs 
or groups of particles are generated or interact in such ways that the quantum 
state of each particle cannot be described independently of the others, even when 
the particles are separated by a large distance. Instead, a quantum state must be 
described for the system as a whole. 

All of these examples represent the realization of the entropic interaction 
between different parts of the corresponding thermodynamic system. 

All systems being in non-equilibrium state began to evolve. During evolution, 
the entropy is increasing that leads systems to a more chaotic state. However, it 
is worth mentioning that entropy increases only as a result of irreversible 
processes, that is, those that cannot pass in the opposite direction through all the 
same intermediate states. All real processes are irreversible due to the interaction 
of the objects participating in them. Examples include diffusion, thermal 
conductivity, radioactive decay, and many others. 

Under non-equilibrium conditions when the free energy is decreasing, a 
change of the entropy can produce not only degradation but order, organization 
and ultimately life. That is the non-equilibrium state can be a source of order 
which is generated as “order out of chaos” [24] [25]. 

Using the entropic interaction, all objects in Nature (including homo sapiens) 
exert an influence on one another, regardless of the distance between them, 
which can be considered as an extended interpretation of the Mach Principle [6] 
[26] [27] [28], and entropic interaction as the quintessence of the Universe, 
determining its evolution. (According to I. Prigogine, translation from the Greek 
language, “entropy” (ἐντροπία) means “evolution”). It is interesting that as early 
as in the 17th century, an eminent mathematician and physicist, Leibniz, stated 
the following inconsonant with the Mach principle: “The Universe is an 
interconnected whole”. 

3. Observation of Material Objects and Mass Defect 

Before proceeding to the description of the origin and development of our 
Universe, let’s recall that the mass of an object is a measure of its gravity, inertia 
and energy [29], which demonstrates itself only when an object is acted upon by 
any force. If there is no such effect, or the geometric (resultant) sum of all forces 
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acting on the object is zero, then the mass of the object would not be manifested 
in any way. The same can be stated about other characteristics of material 
objects such as electric charge, “visibility”, etc. An electric charge “manifests” 
itself once it is acted upon by another electric charge. The object becomes visible 
when it either reflects or emits the light. Objects without an electrical charge 
cannot radiate, absorb or reflect the electromagnetic radiation. Dark matter [30] 
can be as an example of that. Niels Bohr formulated these phenomena as follows: 
“There is no reality that does not depend on the method of its observation”. 

The state of weightlessness is an example when the resultant force acting on 
an object is equal to zero. Any object demonstrates this when it either moves by 
inertia away from the other massive objects or falls freely on bodies having mass 
or when it moves along a curvilinear trajectory with appropriate speed, such as 
the orbit of a man-made Earth satellite. The gravitational attraction of the Earth 
is compensated by the force caused by the acceleration of free fall g, and in orbit 
by the centrifugal force 2mv r . These forces realize the entropic interaction 
between the Earth and the corresponding object and manifest the entropic 
repulsion. In each case, the gravitational attraction of objects is compensated by 
a corresponding decrease in their entropy, leaving unchanged the free energy G 
of a given thermodynamic system. As a result, the behavior of objects does not 
depend on their mass. 

Another example is the chromatography of macromolecules performed under 
critical conditions, discovered by the author and his colleagues in 1974 [31]. 
During the chromatographic process, substances are separated according to their 
molecular size, molecular weight, and interaction with the surface of porous 
sorbent particles, along which they are moved by the solvent flow. When the 
macromolecule reaches the available pore that correlates to its size, it lingers at 
this pore for some time and lags behind the flow. During its stay in the pore, the 
entropy of the molecule is reduced, since the macromolecule cannot realize all 
its conformations. At the same time, adsorption interaction with the surface 
takes place inside the pores, decreasing enthalpy of macromolecules. Under 
critical conditions, enthalpic and entropic interactions completely compensate 
each other and, as a result, all molecules, regardless of their molecular weight 
and size move at the same velocity. In this case, the resultant force acting on the 
macromolecules is zero and masses and sizes of the macromolecules do not 
appear. The role of forces is played by the force of the adsorption attraction to 
the surface of pores and the elastic force of the macromolecular chain that 
realizes the entropic repulsion from the surface. 

It is well established in nuclear physics that the mass of an atomic nucleus is 
always less than the total mass of its constituent nucleons (especially for 
sufficiently large nuclei with a number of nucleons greater than 50). This mass 
defect is explained by mass “consumption” for the binding energy of nucleons in 
the nucleus of an atom. Moreover, the mass defect is reversible: the mass spent 
on the binding energy does not disappear forever, and if the nucleus could be 
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“disassembled” into the nucleons entering it, then each of them would have its 
original mass. 

A similar mass defect (according to theoretical calculations) is demonstrated 
(for example) by the three quarks (“Up”, “Down”, and “Charm”) that make a 
proton. 

As a distance between either objects or parts of the same object decreases, 
their gravitational interaction and binding energy increase, while enthalpy, and 
entropy decrease. (Free energy at the same time or decreases, or may remain 
unchanged). The mass defect becomes greater and one can imagine the extreme 
case when the mass defect equal to the mass of the object and its size has become 
a point-like one. An example is a photon having a zero mass at rest and in the 
theory of electroweak interaction [32] considered as a superposition of two 
gauge bosons having significant masses. 

The reversibility of the mass defect states that such objects continue to be 
present in space, but being in a virtual state, i.e. a state in which the mass defect 
is equal to the mass, the resultant sum of all forces acting on the object is zero 
and the object is not observed but can manifest itself when these conditions are 
not satisfied. Here it is appropriate to quote Lucretius, Greek poet and philosopher, 
who was the first to suggest that “there are objects that we cannot see”. 

4. World Space before the “Big Bang” 

The structure of the space prior to “Big Bang” can be described as a multifold of 
virtual point objects, for which mass defect is equal to their masses. Space was 
infinite, homogeneous, isotropic, and possessed both energy and maximum 
possible entropy. The absence of real objects makes it possible to speak about a 
physical vacuum of this space, consisting of very dense structureless (“chaotic”) 
matter, which was in a virtual state. Beside of insignificant reversible fluctuations 
of the density and the energy of this matter, no processes occurred in space. The 
lack of any processes leading to the evolution of space means lack of counting of 
time, i.e. absolute timeline did not exist. (Let us note, the time is a way to evaluate 
and compare the speeds of processes occurring in Nature [26]. The absence of 
processes, which lead to changes of the state of a particular system, means that 
either there is no time flow in the system or the flow stopped.) 

However, as a result of some local quantum fluctuations which can be very 
strong, the vacuum density and energy in various small regions of this space 
could change abruptly above a certain critical value. At this turning point, called 
bifurcation point [24] [25], it is impossible to predict the direction of the further 
development: would the state of the system remains chaotic or would it go to a 
certain level of orderliness and structure of the space that existed before, would 
not be maintained and therefore would collapse. There could be many such 
areas and bifurcations. These bifurcations occurred randomly and continually 
and did not coordinate with each other. As a result of them, the entropy of the 
space (and binding energy for virtual objects) could decrease and free energy 
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increased. State of the space became unstable and definite processes, that led to 
an evolution of the space, were initiated. 

5. Evolution of the World Space 

For the evolution of the World space, certain processes should occur and the 
count of time should begin in every disturbing local region where the bifurcation 
has led to an unstable state of space. A mass defect for virtual objects ceased to 
be equal to their masses because of a decrease of the binding energy. Objects 
transferred from a virtual state to a real one like at a first-order phase transition 
of a matter (similar to freezing of any liquid). Because of entropy decrease in 
these local regions, space became heterogeneous. The sum of forces caused by 
the interaction of objects in the heterogeneous space appeared to be non-zero. 
Selected directions, along which forces acted, appeared in the space. Masses of 
these objects began to “manifest” themselves and their sizes expand. Objects 
transferred to a real state as elementary particles (including dark matter that 
hasn’t an electrical charge) and perhaps, more complex entities and formed a 
thermodynamic system in every disturbing local region. Evolution of these 
systems had not been a completely stochastic process but was rather developing 
towards the direction where free energy of space would decrease. The tendency 
to decrease the free energy stimulated the combining of these particles into 
atoms, molecules and macroscopic objects such as planets, stars, and galaxies. 
The irreversibility of such process generates definite levels of the space orga- 
nization that means the evolution is developing in the direction from simple to 
complex (including the organic world). It is possible to say: Matter becomes 
“active”: it generates irreversible processes, and irreversible processes organize 
matter. As it gets older, the universe is becoming a more subtle organization. 
Over time, the level of organization of the universe steadily increases [24] [25]. 
During a short period of time, when the objects in each local region started to 
move, the probability of their contacts and various combinations was very high 
as the objects were still close enough to each other and the energy of their 
mutual attraction was significantly larger than the decrease of the entropy at the 
combinations. At the same time, there was a probability that the entropic 
interaction between objects turned on processes that stimulated a divergence of 
local regions and caused the entropic repulsion of objects. The systems of these 
objects were evolving. Their symmetry was destroyed. That means that some 
conservation laws inherent in it were violated in accordance with the Noether 
Theorem [33]. This evolution turned out to be irreversible, due to the interaction 
of objects [34]. 

6. Using the Principle of Least Action to Describe the Origin  
of the Universe 

The tendency to such evolution is well known in thermodynamics and can be 
easily derived from the Principle of Least Action [35] [36] [37] [38]. According 
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to this Principle, all changes in Nature should be such that some of its quantitative 
characteristics (usually associated with energy) remain minimal. Moreover, the 
evolution of an object should be such that its’ functional of action S would 
remain unchanged. 

( )2

1
, d

t i
it

S L
q

t
t

q t =  


∂
∂ 

∫                        (1) 

0Sδ = ,                            (2) 

where L is the Lagrange function of the object, which is not being explicit a 
function of time and depends on any number n independent values iq , which, 
together with their time derivatives, fully characterize the state of the object with 
n degrees of freedom ( 1, 2, ,i n= � ) and are called generalized coordinates and 
generalized velocities, respectively. 

In thermodynamics, Cartesian coordinates ix , heat Q, temperature T and 
entropy s can be used as generalized coordinates. Taking them into account 
leads to the following action functional for a thermodynamic system in the 
one-dimensional case: 

( )2

1
, , , , , , , d

t
t t t tt

S L x x s s Q Q T T t= ∫                  (3) 

Since the thermodynamic characteristics of the s, Q, T, acting as generalized 
coordinates, are not arbitrary (independent) functions, it is necessary to consider 
the variation of the action functional (Equation (3)) together with the relevant 
condition’s connection, as is done in variational problems on the conditional 
extremum [39]. In this case, the requirement Equation (2) for the stationarity of 
the action S  leads to the Equation (4): 

[
]

2

1

d 0

t
t t t tt

t t t t

S x L x x L x s L s s L s

Q L Q Q L Q T L T T L T t

δ δ δ δ δ

δ δ δ δ

= ∂ ∂ + ∂ ∂ + ∂ ∂ + ∂ ∂

+ ∂ ∂ + ∂ ∂ + ∂ ∂ + ∂ ∂ =

∫      (4) 

We are interested in the variation of the action functional S on the conditional 
extremum on a small (“inflationary”) time interval (the order of the Planck time 

445.39 10 secpt −= × ). Then the integral in Equation (4) vanishes when the inte- 
grand is zero: 

0
t t t t

t t t t

x L x x L x s L s s L s
Q L Q Q L Q T L T T L T

δ δ δ δ
δ δ δ δ
∂ ∂ + ∂ ∂ + ∂ ∂ + ∂ ∂

+ ∂ ∂ + ∂ ∂ + ∂ ∂ + ∂ ∂ =
        (5) 

As the Lagrange function L for such a system, it is essential to use the expression 
for the Gibbs free energy G, the enthalpy part of which includes the energy 
associated with the resting mass of the object 0m , its kinetic energy  

( )2 2 2
0 1 tm c x c− , the amount of heat Q and the energy U of interaction of the 

object with a certain force field F included in the system ( )U Fx= − . The 
entropy part of G is ( )sT− . 

Accordingly, the Lagrange function is described as the following: 

( )2 2 2
0 1 tL G Fx m c x c Q sT= = + − + −                (6) 
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Substituting the Lagrange function written in the form of the Equation (6) 
into Equation (5) we obtain 

( )

( ) ( )

32 2
0

5 22 2 2 2
0

1

3 1

tt t

tt t t

s F x x m x x c

m x x c x c Q s T T

δ δ δ

δ δ

 = − − 


+ − + − 
 

         (7) 

On the basis of Equation (7), it can be concluded that choosing a Lagrangian 
in accordance with Equation (6), the reduction of entropy sδ  for each small 
region (commensurate with the Planck length 351.616 10 mpl −= × , where the 
vacuum density changed in an irreversible way) is implemented by emergence of 
objects with a mass ( )2 2

0 1 tm m x c= − , moving with speed tx  at accele- 
ration ttx  and having a value of 0m  at rest. The more the entropy decreases, 
the larger the velocity of the objects. The presence of a force field (described as 
F xδ  in Equation (7)) increases the entropy if this field is potential and the 
force F acts as a repulsion from the source of the field. If this force acts as an 
attraction, i.e. the field, for example, is the gravitational field, the term F xδ  in 
Equation (7) is negative and leads to a decrease in entropy. A decrease in 
entropy in Equation (7) also leads to the removal of heat from local regions 
( 0Qδ <  and to a decrease of their temperature ( 0Tδ < ). 

The description of the processes occurring in the space filled with a scalar field 
ϕ  leads to similar results, at his perturbation and a corresponding decrease in 
entropy. In this case, if for the Lagrangian of a single-component scalar field ϕ  
choose the expression 

 ( ) ( ) ( )2 2 2 2 2 41 2 2 4L x sT Q m c hϕ ϕ λ ϕ= ∂ ∂ − + − − ,        (8) 

in which are traditionally used [40] in the Lagrangian difference of kinetic 
energy ( )21 2 xϕ∂ ∂  and potential energy ( ) ( )2 2 2 2 42 4m c h ϕ λ ϕ−  is replaced 
by the free energy G (including its entropic component ( )sT−  and the amount 
of heat in the system Q). Next, substituting the expression for the Lagrangian (8) 
into Equation (3) for the action S and requiring execution (2), we obtain from 
the conditional extremum of the action functional S: 

( ) ( ) ( ){
( ) }

2 2 2 2 2 3

2 2 2

2 2

2 2 t

s x x x m c h

mc h m x Q s T T

δ ϕ δ ϕ ϕ λϕ

ϕ δ δ

 = ∂ ∂ ∂ ∂ − −

− ∂ + −



∂

          (9) 

where λ —coupling constant, which determines the interaction with the field 
objects located therein. 

The presence of the positive term ( )( )2 2x x xδ ϕ ϕ∂ ∂ ∂ ∂  in the Equation (9) 
in addition to earlier conclusions states the increase in the size of the region of 
space with reduced entropy (factor xδ ), the appearance of a density gradient 
and field source in it (multipliers ( )xϕ∂ ∂  and ( )2 2xϕ∂ ∂ ). Those, the use of 
a scalar field ϕ  to describe a process that implements a stepwise decrease in 
the entropy of space, then its gradual increase, also leads to the earlier made 
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conclusion about the expansion of local areas of space, the appearance of 
heterogeneity and non-isotropy, the violation of symmetry and the appearance 
of material objects with motion, energy and mass. 

It is seen from Equation (9) that the mass of the objects appearing in the local 
region of space with decreasing entropy ( ( )0, 0s T sδ δ< − > ) is larger with the 
greater decrease of entropy, more heat radiates ( )0Qδ >  in this region and the 
more it is cooled in the process ( )0, 0T s Tδ δ< − > . 

Radiation of heat means that when a transition to a real state occurs, objects 
acquire electric charges and the corresponding electromagnetic fields take part 
in their interaction. The appearance of these fields follows not only from the 
Principle of Least Action but also from the Le Chatelier’s Principle [41] which 
states that Nature is an inertial and thermodynamic system opposes any changes 
in its state caused by external forces. This is well illustrated by the example of the 
Dirac equation [42] 

( ) ( ) ( )3
0 4 0k kk x x i mc h xα ψ ψ

=
∂ ∂ + π =∑ ,            (10) 

where ( )xψ  is wave function (bispinor), kα  are Dirac matriсes. 
Equation (10) describes the behavior of a free, non-interacting particle. Such a 

particle is in a stable state that can fluctuate reversibly within the limits of 
Heisenberg’s Uncertainty Principle. However, when a particle passes at the 
bifurcation point from the virtual to the real state, the symmetry of the Equation 
(10) breaks down and the extra term ( )( ) ( )3

0 k kkie x x xα ϕ ψ
=

∂ ∂∑  appears in 
there when the wave function rotates at an arbitrary angle φ in the “charge space” 
[42]. This rotation can be written as follows: 

( ) ( ) ( )expx x ie xψ ψ ϕ=    ,                (11) 

where e is a charge of an electron. 
To eliminate the extra term (Natura “want” to make this, accordingly to Le 

Chatelier’s Principle) and, consequently, to preserve symmetry, at least one more 
charged particle and the corresponding electromagnetic field must emerge in 
space (that is, the particle moves from the virtual to the real state). As a result, 
the Dirac equation for a charged particle in the electromagnetic field takes an 
invariant form 

( ) ( ) ( ) ( ) ( )3 3
0 04k k k kk kx x i mc h x ie A x xα ψ ψ α ψ

= =
∂ ∂ + π =∑ ∑     (12) 

where kA  is the potential of the electromagnetic field. 
This example shows the possibility of the emergence in space of charged 

material objects not only at the moment of the Big Bang but also some time 
afterward. 

7. The Evolution of World Space and Our Universe after the  
“Big Bang” 

It should be noted that after the introduction of the concept of an electromagnetic 
field into physics by Faraday and Maxwell and then the gravitational field by 
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Einstein, it is considered that everything electrically, magnetically, “gravitationally”, 
or otherwise “charged” objects interact through their own fields, each of which 
represents some kind of continuous medium transmitting “from point to point” 
the force action of the respective charges on each other. The emergence of 
quantum mechanics, and then nuclear physics, introduced into the field concept 
a significant addition. It turned out that all physical fields consist of quanta 
(photons, mesons, gluons, not yet detected gravitons, and other elementary 
particles) which transfer field energy between interacting objects. Thus, a 
“corpuscular-field dualism” appeared: on the one hand, the field is a continuous 
medium, and on the other, it is the medium consisting of discrete energy quanta. 
This dualism, unlike the well-known wave-particle duality, is practically not 
discussed in the scientific literature, although it has been always present in the 
most direct way. 

Both of these dualisms are the implementation of two fundamental principles: 
the Principle of Complementarity [43] and the Principle of Equivalence [44], 
which one can try to generalize to a wide range of phenomena as follows: In 
certain experiments, the same quality (property) of material objects can manifest 
itself in fundamentally different ways. In mechanics, this is observed in 
Newton’s second law as force and acceleration, and in Newton’s third law as 
action and counteraction. In quantum mechanics and field theory, this manifests 
itself in interference and scattering phenomena, in relativity theory, in the 
existence of gravitational and inertial mass. 

For a thermodynamic system, this quality is a change in its free energy G∆ , 
which leads to the evolution of the system and can occur either through entropy 
changes s∆ , or enthalpy H∆ , or both: G H T s∆ = ∆ − ∆ .  

By using the “Corpuscular-Field dualism”, we consider how a striving of a 
perturbed World space into a more probable state could be realized. For that, 
material objects, which became real, start entropically interacting with each 
other by emitting energy quanta (photons, mesons, gravitons, etc.) in randomly 
chosen directions and receive momentums from absorbed quanta emitted by 
neighboring objects. 

Suppose there are two real objects A and B and each of them has certain 
energy charges, which include the gravitational charge (mass), electric charge, 
“nuclear”, and any other. Such charges emit the corresponding quanta of energy. 
In the absence of any interaction between objects (when pt t� ), this radiation 
is stochastic, i.e. all its directions are equally probable (as if only one object was 
in the space). With the emission of quanta, objects receive reactive momentums 
(recoil pulses) in a direction opposite to the radiation (a kind of Mössbauer 
effect [45]). Due to the random nature of the radiation, when pt t� , the recoil 
momentums received by the objects are added vectorially to a summary total 
momentum equals zero. However, after the time t, that is still less pt , but more 
close to it, the quanta emitted from object A reach object B, and the quanta from 
object B reach object A. Some of the quanta, which have a resonant energy [45], 
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are absorbed and transmit their momentums A BP →  and B AP →  to the objects. 
Under the influence of these momentums, objects scatter in different directions, 
as if repelling from each other (termed as “negative gravitation” by Inflation 
theory), realizing their entropic interaction, which tends to increase the total 
entropy of objects and to decrease their free energy. 

Next, the objects’ radiation became non-isotropic due to a specific of their 
entropic interaction. The tendency to increase entropy and to decrease the free 
energy, and so to have the same number of quanta of certain energy on both 
sides of each object (similar to the osmotic pressure), reduces their radiation into 
the internal region and, accordingly, increases the radiation into the external 
region by the same amount. The entropic repulsion of the objects is decreasing. 
Inflation theory termed this effect “appearance of standard gravitation”. 

However, when the distance between the objects began to be large enough, 
their energy radiation increases inside the area surrounding the objects and 
decreases outside of them (because of the same evolutionary tendency). Accor- 
dingly, the entropic repulsion will increase as well. This phenomenon is described 
as “appearance negative pressure” by Inflation theory.  

Similarly, the mutual attraction of objects with opposite electric charges and 
repulsion of objects with charges of the same sign can be explained. In both cases, 
free energy must decrease. In the first case, this is achieved by reducing its 
enthalpic and entropic components with H T s∆ > ∆  when the momentums 

inP  received from the photons emitted into the region between the objects are 
less than the momentums outP  from the photons emitted to the outer region, 
i.e. oin utP P< . In the second case, the enthalpic and entropic components 
increase. At the same time H T s∆ < ∆  and oin utP P> . 

One of the main contributors to the interaction of objects at a large distance is 
made by electromagnetic radiation. It may seem that it is not enough to 
significantly affect the dynamics of the behavior of objects. Indeed, the photon 
energy of infrared radiation with a frequency of 1 THz is equal to  

226.6 10 JE hν −= ≈ × . But an amount of light more typical in everyday expe- 
rience is the energy equivalent to that of one mole of photons. Its energy can be 
calculated by multiplying the photon energy by the Avogadro constant, NA ≈ 
6.022140758(62) × 1023 mol−1, with the result of E ≈ 0.4 kJ/mol, about the scale 
adapted to humans, where energies are typical of the order of E ≈ 1 kJ. It is clear 
that macroscopic objects radiate significantly larger energy being mutually 
produced by their different “charges”.  

Any object radiates the heat if its temperature is higher than the temperature of 
the environment. According to Fourier’s law of the thermal conduction, the local 
heat flux is proportional to the negative local temperature gradient: 

1q k T= − ∆                          (10) 

where q is the local heat flux density, 1k  is the material’s heat conductivity and 
T∆  is the temperature gradient. 
Local areas where the “Big Bangs” took place can be considered as objects 
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with described entropy interaction between themselves. Universes formed in 
such areas must through entropic interactions run away or entropically repel 
each other, thus increasing the entropy of the World space, which has become 
structured. This “divergence” of Universes excludes their meeting and inter- 
penetration.  

8. Conclusions 

Consideration of the presence of virtual objects in the World space, a possible 
explanation of their nature and the ability to transfer into the real state, 
appearance of objects with an electric charge proved using the Principle of Least 
Action and Le Chatelier’s Principle allow us to achieve a better understanding of 
the Universe emergence and evolution process. The supplement of the entropic 
interaction (leading to bifurcations) to the current cosmological theory provides 
an opportunity to utilize thermodynamic laws to explain these processes. 
“Corpuscular-Field dualism” makes it possible to obtain a detailed description of 
such processes. All of these developments are not negate any laws of Nature 
using in theoretical physics.  

The considered realization of the entropy interaction of material objects by 
means of using their emission of energy quanta is common to all fundamental 
interactions and can serve as the basis for building a unified field theory. 

The possible infinitely large number of Universes guarantees, with a non-zero 
probability, the presence of various Universes with any set of world constants 
that determine the laws of Nature. In one of these Universes, a set of world 
constants turned out to be suitable for the emergence and further evolution of 
organic life as happened on our planet Earth and progressed into the animated 
world we live in today. Therefore, we cannot agree with the Anthropic Principle 
[46] that argues that Nature specially selected a set of world constants for our 
Universe in such a way that they are acceptable to the existence of humanity. 

Although the set of world constants that determine the laws of Nature are 
acceptable to the existence of humanity, the living organisms on our Planet had 
to be significantly adjusted to survive. The use of the thermodynamic approach 
allowed Jeremi England with colleagues to develop an alternative of the Darwin 
theory of evolution. In their works [47] it is shown that the more rapid growth of 
entropy of living organisms can be the defining factor of the survival of 
biological objects in their competitive fight for existence. This result is coordinated 
very well with the idea stated by E. Schrödinger: “Entropy at a quicker rate 
affords a more intense life process”. According to Schrödinger, in a living 
organism continuously there is “a new order”, thanks to consumption of “some 
order” from the environment. In other words, the concept of “order from order” 
works here. It was suggested by Schrödinger in 1944 on the basis of thermo- 
dynamics in his book “What is Life?” [48]. 
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