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Abstract

The problem of quantum gravity is treattdm a radically new
viewpoint based on a detailed mathematical anabfsighat the constitution of
physical space is, which has been curried out bgh®i Bounias and the
author. The approach allows the introduction of nloion of mass as a local
deformation of space regarded as a tessellatiticdadf founding elements,
topological balls, whose size is estimated as thadR one. The interaction of
a moving particle-like deformation with the surrdumg lattice of space
involves a fractal decomposition process that stppthe existence and
properties of previously postulatederton cloudsas associated to particles.
The cloud of inertons surrounding the particle apgee out to a range
N =Aclv from the particle where and c are velocities of the particle and
light, respectively, and is the de Broglie wavelength of the particle. Thhes
particle’s inertons return the real sense to theewa-function as the field of
inertia of the moving patrticle. Since inertons sfem fragments of the particle
mass, they play also the role of carriers of gedihal properties of the
particle. The submicroscopic concept has beenigdrédxperimentally, though
so far in microscopic and intermediate ranges.
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1. Introduction

Gravity was initially constructed as a eiaal theory. However, the
discovery of quantum phenomena allowed resear¢beassume the existence
of a possible quantum origin for gravity. This é&dthed a new discipline
known today as quantum gravity. Nowadays one cstinduish several major
branches in the study of quantum gravity. Neweragghes abandon the early
idea of general relativity as a dynamical systerd settle up quantum field
theories exhibiting general covariance and/or nudaiéf Concepts developed
in particle physics, which investigate the posgibd of propagation of
guantum fields with the specification of their imtal structure, such as gauge
group, fields, and interactions, attract a widdernest. Significant role places
symmetries of quantum field theories, which refliet mappings of manifolds.
Thus quantum gravity is related to manifold topglogsood reviews on
modern approaches to the description of quantuwitgrauch as quantization
of gravity, the non-renormalisability of gravityugergravity, superstring
theory (or M-theory), loop quantum gravity, gaugedries and others, one can
find, e.g. in Refs. [1-4]; a review of tHatest trends in the study of quantum
space-time is available in Balachandran [5].

Sarfatti [6,7] has sketched very recerdgpess in the foundations of
guantum theory representing his views on Einstegravity including both
dark energy and dark matter, which emerge macrotgoaphenomena in the
sense of Penrose’s “off diagonal long range ordeside the vacuum.
This is in line with Anderson’s “more is differenind Sakharov’s “metric
elasticity” approaches. His result is a backgrointtependent non-perturbative
model that agrees with loop quantum gravity. Heemsffa model for the
formation of the vacuum condensate “inflation scéikeld” filled with bound
virtual electron-positron pairs; these pairs fotbe globally flat quantum
electro-dynamic vacuum to be unstable. By Sarfdiinstein’s c-number
space-time emerges as the more stable vacuum (giitdar to the
superconducting vacuum state for a condensateab&hectron pairs where the
attractive virtual phonons overpower the repulsintual photons in the real
electron-electron pair coupling). Sarfatti’'s meamns de Broglie-Bohm’s pilot
wave interpretation of quantum theory and the ustwd fluid model” in
which the residual random zero-point vacuum flustuwes of all available
dynamical fields are the “normal fluid”. Thus Satifaeasonably concludes:
“There is no such thing as a local classical wovlte live in a local macro-
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guantum world!” His results [6,7] are close to Kleit's and Zaanen’s [8] who
have developed the 4D “world liquid crystal lattiamodel. This model of
Einstein’s gravity is consistent with that of a fiodoop quantum gravity. By
Kleinert and Zaanen, general relativity in whick herfect world crystal lattice
with unit cells at the Planck scale correspondglabally flat space-time with
zero curvature in all components not only spacevature.in this model,

Einstein’s curvature corresponds to a disclinati@fiect density in the long
wave limit of the elastic world crystal distortion.

Thus gravity is still considered different from théher physical forces,
whose classical description involves fields (elgctic or magnetic fields) and
field carriers propagating in space-time. Genesmlhtivity says that the
gravitational force is related to the curvaturesphce-time itself, i.e. to its
geometry. We can see that in gravitational physpace-time is treated as a
dynamical field, though in non-gravitational physgpace-time emerges as the
scene on which all physical processes take pladeerefore available
approaches to quantum gravity represent a colleaifoliable geometries of
space-time. It is pity that such interesting mod#lspace-time and quantum
gravity seems to remain metaphysical by its nabyrdaving no contact with
experiments in principle.

Toh [3] said, after C. J. Isham, that rather thaamgising gravity, one
should seek a quantum theory that would yield gdrretativity as its classical
limit. He then adds that the main obstruction herhe lack of a starting point
to construct such a quantum theory. A radically tiesory may require the re-
examination, from their foundation, the conceptspce, time, and matter [9].

Santilli [10] justly notes that the exterior gratibnal field of a mass
originates entirely from the total energy-momentutansor of the
electromagnetic field of all elementary constitsent this mass and hence
seems gravitation has to be a mere additional mestaifion of
electromagnetism. And he also mentions togethdr miny other researchers
that Einstein’s gravitation explains thd3" of the precession of the perihelion of
Mercury, but cannot explain the basic Newtonianticbuation!

In the present paper we give a demonstration daltennative viewpoint
on quantum gravity, in fact a tenable starting péon a new quantum theory,
which, in contrast to conventional approachesyallthe unification of gravity
and electromagnetism (on the basis of the fraagigiroof mass and charge,
though such unification requires separate studiasyl the direct test
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experimentation. Experimental aspects and the igatibn of the theory
presented receive a detailed consideration.

2. Preliminaries
2.1. Constitution of physical space and the foundations of space-time

Physical mathematics developed in th& @éntury is still treated as an
effective method for theoretical studies in paeiend gravitational physics.
Various ill-determined fields, such as the warefunction and spinoy and

more abstract, their gauge transformations, alistradies (strings, loops, and
etc.), various kinds of symmetries and so on, laoed host elements of modern
theoretical constructions, which nowadays are usedathematical modelling
of space-time and fundamental interactions.

Having developed an alternative concepgueEntum gravity, we have to
elaborate a new approach to space-time. Startiogn fpure mathematics,
namely, set theory, topology and fractal geometrywhich any element is
strictly defined, Bounias and the author [11-14yéahown that a physical
space can exist as a collection of closed topatogiethe intersections of
abstract topological subspaces provided with narakedimensions.

It seems that Nottale [15] was the fidto applied fractal geometry to
the description of space-time. He studied relatiiitterms of fractality basing
his research on the Mandelbrot’'s concept of fragabmetry. Nottale
introduced a scale-relativity formalism, which alled him to propose a special
quantization of the universe. In his theory, scalativity is derived from a
special application of fractals. In his approadie fractal dimensioD is
defined from the variation with resolution of theim fractal variable, i.e. the
length | of fractal curve plays a role of a fractal cumdar coordinate.
Nottale’s approach leads to the conclusion thatapedtory of any physical
system diverges due to the inner stochastic nalateis caused by the fractal
laws. Again, in this approach fractality is asstemawith the length of a curve
as such.

In our works [11-14] we have shown thatctal geometry can be derived
completely fromother mathematical principles, which becomes ptssib the
basis of reconsidered fundamental notions of sp@easure, and length; this
allowed us to introduce deeper first principles floe foundations of fractal
geometry.
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First of all we argue [11-14] that singe mathematics some set does
exist, a weaker form can be reduced to the exist@fiche empty se®@. An
abstract lattice of empty set ceflshas been shown to be able to account for a
primary substrate in a physical spaBeoviding the empty set, with special
combination rules including the property of compégmarity, allowed us to
define a magma. The magm@® ={C,®} constructed with the empty

hyperset together with the axiom of availabilityrrfo a fractal tessellation
lattice. Space-time is represented by ordered segseof topologically closed
Poincaré sections of this primary space. We hawmodstrated that the
antifounded properties of the empty set providetexice to a lattice involving

a tessellation of the corresponding abstract spatteempty topological balls.
The founding element, i.e. a topological ball, orpamary cell, of this
mathematical lattice called thessel-lattice can be estimated at the size close
to the Planck one, or more exactly, ~>10n. Discrete properties of the
tessellattice allow the prediction of scales at amhimicroscopic to cosmic
structures should occur.

Deformations of primary cells by exchangeéempty set cells allow a cell
to be mapped into an image cell in the next sectisrfar as mapped cells
remain homeomorphic. However, if a deformation Imes a fractal
transformation to objects, there occurs a changdendimension of the cell
and the homeomorphism is not conserved. Then #datalrkernel stands for a
particle and the reduction of its volume (together withrasrease of its area up
to infinity) is compensated by morphic changes offimte number of
surrounding cells. Therefore, the state describedassociated with the
availability of an actuatassin the tessellattice, i.e. a local deformatioriha
tessellattice (a deformation of a cell) is ideetfiwith what we call “mass” in
conventional physics. The interaction of a movirartiple-like deformation
with the surrounding lattice involves a fractal dexposition process that
supports the existence and properties of previomsipducedinerton clouds
[16,17] as associated to particles.

Thus the tessellattice is found in the degate state that does not
manifest itself as matter; cells of the tessetiattare empty sets and this is a
typical vacuum with its flat geometry. However, tegsellattice emerges when
a deformed cell (i.e. a massive particle) startstve: the decomposition of
this local moving deformation entrains other celfshe tessellattice. Such a
decomposition, ofin the physics langua@elouds of inertons, should allow
the experimental verification. We will conback to this issue below.
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The existence of closed topological strregigives the intersection of two
spaces having nonequal dimensions owns its acctiolgoints and is
therefore closed. In other words, the interseatibtwo connected spaces with
nonequal dimensions is topologically closed. ThH®ned the representation of
the fundamental metrics of our space-time by a clutn product where the
embedding part

u4=j£jdxdydzJDdz/x(w) (1)

wheredS is the element of space-time aaigy(w) the function accounting for

the extension of 3-D coordinates to tHedimension through convolution_§
with the volume of space.

Time is an emergent parameter indexed on non-lirteaological
structures guaranteed by discrete sets. This mibanghe foundation of the
concept of time is the existence of order relationghe sets of functions
available in intersecting sections. The symmetiife®ence between sets and
its norm can be treated as a new, more genavalmetric distanceAs the set
distanceD is the complementary of objects, the system stasds manifold of
open and closed subparts. Mapping of these masiffslim one to another
section, which preserve the topology, representsference frame in which
topology has allowed one to specify the changafenconfiguration of main
components: if morphisms are observed, then thables the interpretation as
a motion-like phenomenon, when one compares thie sfaa section with the
state of mapped section. Hence a space-time-lifggesee of Poincaré sections
is a non-linear convolution of morphisms. This nmeeadhat time is not a
primary parameter. And the physical universe hadonger any beginning:
time is just related to ordered perceptions ofterise, not to existence itself.
The topological space does not require any fundeahelifference between
reversible and steady state phenomena, nor betwggersible and irreversible
process. Rather relation orders simply hold on Ineearity distributed
topologies, and from rough to finest topologies.

The mapping of two Poincaré sections sessed by using a natural
metrics of topological spaces. LA{A, B,C,...) bethe generalized set distance

as the extended symmetric difference of a familglo$ed spaces,
A(Ai)iDN = D{CAi}D#j (Ai N Aj)' (2)
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The complementary oA in a closed space is closed. It is also closed ée
involves open components with nonequal dimensiolms. this system
m((A,)) =A has been associated with the instant, i.e., tite sff objects in a

timeless Poincaré section. Since distandesare the complementaries of
objects, the system stands as a manifold of opérclased subparts.

The set-distance provides a set with tinerftopology and the set-
distance of nonidentical parts provides a set aithultrafilter. Regarding a
topology or a filter founded on any additional pedy (C) this property is not

necessarily provided to A-filter. The topology and filter induced b are
thus respectively the finer topology and an ulli@fi The mappings of both
distances and instants from one to another sea#on be described by a
function called themoment of junctionsince it has the global structure of a
momentum [12]. The moment of junction allowed us itwestigate the
composition of indicative functions of the positi@mf points within the
topological structures and to account for elemenhtte differential geometry
of space-time. Therefore, the moment of junctioalbdes the formalization of
the topological characteristics of what is calhedtionin a physical universe. It
is the motion that has been called by de Brogligh@smajor characteristic
determining physics. While an identity mapping desan absence of motion,
that is a null interval of time, a nonempty momehjunction stands for the
minimal of any time interval. Sidharth [18] tried &argue that a minimum
space-time interval should exist and that “one oarmo to arbitrarily small
spacetime intervals or points”. In our sense, thenmeot such a “point” at all:
only instants [11,12] that at bottom of fact do reftect timely features.

Space-time versus neo-Lorentzian integbi@t of relativity is
conciliated in the tessellation space. Indeed, r@icg to Bouligand,
Minkowski, Hausdorff and Besicovich when all intaly (at least nearly) have
the same size, then the various dimension appreaahe reflected in the
resulting relation [12]

nl{p) ° O1. 3)

Here e is the Bouligand similarity (integer) exponhehat specifies a
topological dimension and this means that a fundaahespace E can be
tessellated with an entire number of identical togiwal balls exhibiting a
similarity with E, upon the similarity coefficienp; n is the number of parts.
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The fractality of particle-giving deformations gath its spatial parameters and
velocities into a self-similarity expression (orethasis of relation (3)), which
provides the space-to-time connection requireddegisl relativity.

Indeed, the fractality of particle-givimtgformations gathers its spatial
parameterg, and velocitiesy into a self-similarity expression that provides a

space-to-time connection. Indeed, #gf and v, be the reference values; then
the similarity ratios argo(¢) = (¢, /¢ ,) and p(v) = (v/v, ). Therefore,

PP +pW)° = .1 (4)

The left-hand side of Eq. (4) includes only spand apace-time parameters,
becausq¢,) ={distances I) and massesrn(}. Hence we can seh,/m = 1/I,,

so that
(My /M) +(010,)® =(1, /1) +(U1U,)° =1. (5)

The geometry ate>1 escapes the usual space-time; the necessity of an
embedding 4-D timeless space (1) ensures the cegifie to be equal to 2 (see
Ref. [12] for details). Then the boundary condisiarive rise to the following
results for distancels |, and masses) m:

(m/m)?+@Wlu,)?> =1 = m=m,/\1-(v/v,)*; (6)
(11)2+UI0)? =1 = | =141 (ulvy)? . 7)

The LagrangianL should obey a similar ratio (5), such that
(L/Ly)*+(luy) =1, (8)

If we takeL,=—mu;, we obtain
L,=—mu’.1-(ulv,)? . )9
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By analogy with special relativityyn, v and L are the parameters of a moving
object andy, is the speed of light.

To summarize, topology, set theory andtflageometry allow the
construction of the new theory of physical spac@-14], which in fact
emerges as a mathematical lattice:

F(U) O (W) O (c) (10)

where (c) is the set with neither members nor padspunts for relativistic
space and quantic void, because (i) the concegistdnce and the concept of
time have been defined on it and (ii) this spadesor a quantum void since
it provides a discrete topology, with quantum sgalad it contains no “solid”
object that would stand for a given provision of/gilsal matter. The sequence
of mappings of one into another structure of rafeee(e.g. elementary cells)
represents an oscillation of any cell volume altimg arrow of physical time.
This rigorously supports submicroscopic (quantunechanics constructed by
the authors in a series of recent works [16,17 1]9-2

2.2. Principle of equivalence

Very recently de Haas [22] studying papaoin the early writings (the
first third of the 2 century) on the relativity and quantum physics has
revealed that a combination of the Gustav Mie’q [fp&ory of gravity and the
Louis de Broglie’s [24] harmony of phases of a mgvparticle results in the
principle of equivalence for quantum gravity. De adanotes that Mie’s
findings on the description of gravity have beemnyeportant and have been
used by Gilbert to transform the Mie’s Hamiltoniaariation principle into a
general covariant variation principle, which theashbeen usedby other
physicists. De Haas considering Mie’s variationahgple has shown that the
Mie-de Broglie version of the Hamilton variationainziple directly holds in
the quantum domain,

S[Hdr O n, (11)
though in the classical limiz -~ O one gets a conventional non-quantum
version of the Hamiltonian principle5J'Hdr =0. Thus the Mie-de Broglie

theory of quantum gravity analyzed by de Haas auisoftor a principle of
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equivalence of gravitationahy, and inertialm,, masses. Namely, the equality
my, =M, , whichis held in a rest-frame of the particle in questibacomes

invalid in a moving reference frame. In the quantoamtext, this equality
should be transformed to the principle of equiveéeaf the appropriate phases,
@ g = ¢in. This relation ties up the gravitational and irsrenergies of the

particle and also shows that the gravitational massompletely allocated in
the inertial wave that guides the particle. Mie’'sgmal result for the
gravitational mass was (see sections 42 to 45 in[Rg)

m, =myvl-v?/c?, j12

though the inertial mass was identified with the tato mass,

m. =m,/+v1-0v?/c*. Thus the gravitation as such seems in fact isir@ p

dynamic phenomenon, which on the quantum leveltbdse associated with
the matter waves.

Consequently, de Haas [22] has revivedBdeglie’'s initial physical
interpretation of wave/quantum mechanics, i.e.pih@ wave interpretation of
de Broglie, and also introduced a fresh wind irttie problem of quantum
gravity. By de Haas, it turns out that a particleving through the space
deforms the metrics on a quantum local scale i suway that the inertial

energy flow E; v, becomes concentrated in the particle’s wave packet

though the gravitational energy flov v ... becomes dislocated in it.

Nevertheless, on a macroscopic scale, the equmdityeen these two kinds of
energy is preserved of course. The result of desHaminds in fact very
realistic, because he could easily link Mie’s seuof gravitational energy to
the trace of the inertial stress-energy tensor tdiks the role of the source of
gravitational energy in modern concepts.

It is interesting to note the de Haasding, i.e. that the principle of
equivalence of appropriate phases of inertial aaglitational energies, on both
ontological and mathematical levels strongly suppdhe author's own
researches [16,17,19-21] on submicroscopic mechadfiparticles moving in
the tessellation space. For the major part, thisagnterpretation of the matter
waves as a complicated system that consists ofpdngcle and its inerton
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cloud, which move in the space tessel-lattice picadly exchanging energy
and momentum due to the strong interaction withiélssel-lattice’s cells.

3. The notion of mass

A particulate ball (i.e. a deformed cell of thesislattice), as indicated
above [11-14], provides formalism describing thengtntary particles. In this
respect, mass is represented by a fractal reduofimolume of a topological
ball (or, in other words, a cell of the teskatice), while just a reduction of
volume as in degenerate cells is not sufficienfptovide mass, because a
dimensional increase is a necessary condition. assm, of a particulate

ball A is a function of the fractal-related decrea$ the volume of the ball,

V,
m, 0 d(iienerateopol. ball (e;( _1) 021 (13)

particulae ball

where e is the Bouligand exponent, arfg. —1) the gain in dimensionality

given by the fractal iteration; the index denotes the possible fractal
concavities affecting the particulate ball.

In condensed matter physics, any fore@migle introduced in the lattice
leads to its deformation that extends from severahany lattice constants.
Such a deformation is called tdeformation coatn solids or the solvation in
liquids. This takes place within an ordered/disoedelattice and the network
of molecules. Therefore, such a deformation isdgipior any kind of a lattice
and seems there are no reasons to except thelessel from this rule.

In that way a particulate cell in the tdkedtice has to generate its own
deformation coat; it has been argued [16,17,19t241{ the radius of the coat
coincides with the Compton wavelength.,,=h/mc of the particle under

consideration. In the deformation coat all cells found in the massive state,
though beyond the coat the tessellattice’s celtsstil massless. That is why
this deformation coat can be calledcgystallite in which its entities (i.e.
massive cells) undergo oscillations, as is the vafethe conventional crystal
lattice. The total mass of the crystallite’s calsequal to the mass of the
particle [19].
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A moving particle drags the crystallité @ver the place: The resultant
readjustment of cells from the massless to massiate and again to the
massless one occurs along the velocity veetof the particle. In transversal
directions the state of superparticles remains tigaly unaltered: cells
surrounding the particle continuously store theesamassive state and hence in
these directions cells are rather rigid. That is/wthis reasonable to assume
that cells in the crystallite vibrate in transvergidrations. These transversal
vibrations of the crystallite can be called thearigversal) oscillating mode
[25]. The energy of the oscillating mode of thestajlite is E =7« where

E=m,c*/v1-v?/c?is the total energy of the moving particle; in the
immobile stateE - E, = 7w, =m,c*[19].

4. Motion of aparticleand thefield of inertia

The motion of a particle, of course, mumstolve the interaction with the
ambient space. A detailed study of this motion, alhiresults in
submicroscopic mechanics, is described in Refs.,1[169-21]. The
appropriate Lagrangian, which contains terms desgi the particle, its
interaction with the tessellattice and the cloudspétial excitations generated
at collisions of the moving particle with the tddsdtice, can be written in the
form [17]

1/2
1 ) 2 ) .
L= —mocz{l- —s {moxz —?’T\/ Myl (X)(+U)()+ﬂo)(2} ; (14)

herem,, x and x are the mass, the position and the velocity ofpiuicle at
a moment, where timet is considered as a natural paramegey; x and y

are the mass, the position and the velocity ofreeot-mass of the cloud of
spatial excitations callethertons T is the period of collisions between the
particle and its inerton cloudy is the initial velocity of the particle; is the
velocity of inertons, which may exceeds the spekligbt. The value of the
Lagrangian (14) coincides with that given formdily expression (9).

The Euler-Lagrange equations constructeddaablesq, q={x, X; x, x},

i.e.
d/dt(dL/0qg) —dL/0q=0 (15)
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yield the following continuous solutions

x(t) = vt + (T / m{(-1) " cosgzt /T) - (1+2[t/T])}, (16)
x(t) = v iL-|sin(zt/T)|), (17)
X(t) = (A )| sin(zt/T)|, (18)

¥ = (D" ccos@rt/T) (19)

where the notatiorjt/ T] means an integral part of the integéf Besides, in
expressions (16) to (19),

uT=A and cT=A. (20)

It is readily seen that parametetsand A play the role of free pass
lengths of the particle and the inerton cloud, eesipely. The solutions (16) to
(19) show that the moving particle periodically eanges the velocity (hence
the kinetic energy and the momentum) with its ioercloud. That is, the
particle emits inertons within each odd sectioh& of the particle path and
its velocity gradually decreases framnto O; then the particle absorbs inertons
within even sectionsi /2 of its path and the particle velocity progressivel
increases from O tw. Besides, the following relationship comes outnfro
expressions (20),

AN=Aclu, (22)

which connects the particle’s and the inerton cleficte path lengths.
Orthodox quantum mechanics emerges fromctronical Hamiltonian

obtained from the Lagrangian (14) if we pass toHlaenilton-Jacobi formalism

[16,17,19]. Such a transition allows us to derieeBiloglie’s relationships

E=hv and A=h/mu. (22)

Thus submicroscopic mechanics shows tletlthBroglie wavelength is
nothing else as the free path length, or the dpatiglitude, A of the particle.
The free path length of the inerton cloud, or thgktude of the inerton cloud,
N\ (21) characterises the distance to which the g@eaisi inertons spread from
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the particle.E from de Broglie’s relationships (22) has been weteed as
mu? /2, the massm is the total mass, which is also the inertial mass,

m=m,/+1-0?/c?, that agrees with Mie's result [23}, is linked with the

period of collisionsT, namely, v =1/2T. Planck’s constanth gets an

interpretation of the minimum increment of the et action in the cyclic

process, i.e. the motion with the periodic exchanfieenergy between the
particle and the accompanied cloud of inertonsciwhs only guided by the
space tessdattice.

The availability of relationships (22) alls one immediately to derive
the Schrddinger equation [26], Lorentz-invariant onr case due to the
invariance of time, i.e. proper time, entered tlypation. Then the wave
¢ -function, which so far has been treated as purbbtract, receives the
rigorous physical interpretation of the field ofeftia, or the inertons field,
surrounding the moving patrticle in the range coddrg the amplitude\ . This
means that inertons accompanying a moving panepeesent a substructure
of the particle’s matter waves.

5. The contraction of mass

The behavior of a moving canonical pagtipllling its deformation coat
and surrounded by the cloud of inertons can beiedualso in the framework
of a hydrodynamic approach. In hydrodynamics, tb&on of point particle is
limited by the proper size of the considered elenadrihe liquid. This size is
enormous as compared with the particle size. Thisomof such an element in
the space tessédttice treated as a world fluid can be describgdhe basic
equation of hydrodynamics

pdvidt =-0P (23)

where p is the liquid element density aidis the pressure of the liquid on the

moving element. We assume that the motion is ati@bden the change in
pressure on the side of the liquid upon the elememroportional to the
variation in density of this element and then

(oP/ap),, .. =c? (24)

entropy
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wherec is the maximum velocity for this liquid, i.e. salaelocity.

Equation (23) is non-linear and consedyemtlows for multiple
solutions. However, there is only one possibiitigen this equation becomes
linear, and, therefore, there is a single solutidmat situation is realized when
we examine the motion of an element at the limitsoterance, i.e. when
space-time derivatives become discrete. Note #wntly Dubois [27,28] has
successfully applied space-time derivatives dedufen forward and
backward derivatives in computation for the studygoantum relativistic
systems and electromagnetism. By the way, Dub@wslthat [28] the masses
of particles could be interpreted as propertiespafce-time shifts, which is also
in support of our definition of mass as a localodefation of space.

The non-stationary motion of the elemenftour liquid allows the
representation of the equation of motion (23) idiscrete form [17]. At the
discrete consideration the substantial derivatias o be transformed as
follows

df(s) _ im f(stAs)—f(s) _ im Af
ds As- s AS As-0s5; A'S

(25)

where As, stands for the size of the elemeht, or the time intervalAt,

needed to pass the section equal to the elemdamé&s Bhe submicroscopic
consideration says that the smallest size of therosaopic element along the
element path has to be restricted by the pertubaif space caused by the
inerton cloud; thereforepAl, =A /2nd At, =T /2 Let v and p, be the

initial values of the velocity and the density dfetelement in question,
respectively. Then Egs. (23) and (24) can be writie

Av AP
=" 26
'OT/2 Al2 (26)
AP/Ap =c?. (27)
Egs. (26) and (27) result in equation
PAUAIT ==c®Ap. (28)
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In Egq. (28) A/T=v (see expression (20)). Since by definition
Af =f ...~ fo where f; stands for the initial value of the function, we
obtain Av =-v for odd sectionsl /2 of the element path where the element

velocity decreases to zero. When the speed of ldreemt changes from the
maximum to the minimum magnitude, the pressurethencontrary, changes
from the minimum @) to the maximum @€,) magnitude and therefore

AP=P-P,. Then from Eq. (27) we gefAp = p— p,. Substituting the
corresponding values to equation (28) we arriib@expression

0=p,IQ1-071c?). (29)

In the case of even sectiond/2 of the element path where the element
velocity increases from zero to, we get Av=v and them\p=p,-p.

These values of the parameters transform Eq. 28)t same expression (29).
From definition (13), the mass is inversphlpportional to the volume,
which it occupies in the tessklttice, we may write for the mass of the liquid

element my 01/V,. Therefore,p,=m,/V, O @/V,)?, and we derive from

expression (29)
m=m,/v1-v*/c*. 30§

This result is in line with that (6) formally obtead by using the fractality of
particle-giving deformations.

Thus the model correctly describes theease of mass and reduction of
dimensions of a moving object along a path andhia tespect the model
complies with the Lorentz hypothesis on the chanfjghe geometry of a
particle in motion.

6. Gravitational potential

What is a mechanism of the emission oftores from a moving patrticle?
What is the reason to turn emitted inertons backhto particle? What do
inertons transfer exactly?

To answer these questions we first o$ladluld mention that a gentle hint
to the appropriate mechanism was given by de Bxo@®,30]. De Broglie
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indicated that the corpuscle dynamics was the Hasithe wave mechanics.
With the variational principle, he obtained anddstd the equations of motion
of a massive point reasoning from the typical Lagran (9). The study
showed that the dynamics had the characteristicth®f dynamics of the
particles with a variable proper mass. Neverthelesde Broglie’s research the
velocity v of the point still was constant along a path.

Owing to the availability of the crystédlisurrounding the particle in the
tessellattice, we should examine the interaction of thertiple with the
crystallite’s oscillating mode. An appropriate maclsm has been described in
Ref. [25] in detail. The main aspects of the pé&atie oscillating mode
interaction are as follows. At each collision ot tmoving particle with the
mode, whose energy is supported by the ambiergllaie, the particle loses

a fragmentdV of its total deformatiorvpanxll—u2 /c? (in line with the fractal

decomposition principle [12]) or, in other wordd)et inertial mass (30)
decreases on a value of the inerton massThe created quasi-particle, i.e.
inerton, is characterized by the kinetic energy #&mel momentum obtained
from the mode and the particle, which enablesrbedon to go off the particle.
Inertons are emitted from the particléluhe particle is moving. Since

the value of the particle velocity oscillates alahg particle pathy - 0 in
each odd sectiod /2 and 0 - v in each even sectioA/2, the decay of the
total mass of the particle, called the relativisti@ss, (30) must follow the
behavior of the particle. Namely, the total pagichass has also to oscillate
along the particle’s pathm - 0 and thenO - m. The total particle mass
(30) comes to the inerton cloud that spreads dwespace tessellattice up to a
distancer = A.

A number of inertons created at the dedaih@particle mass in each odd
sectionA /2 is huge and can be evaluated by the nurhbef collisions of the
particle with tesselattice’s cells in this section, i.&N ~ A/l (recalll

Planck
~10™ m is the size of a cell); for instance, Af=01 nm, the number of
inertons created by the particle is on the ordeMNo A/, ~ 10*°. The
value of the masg, of an inerton can widely varies and by the asseasm
[30] 1, =107% to 10 kg.

Emitted inertons should come back to thdige bringing fragments of
its deformations in each sectioh/2 of the particle path. In other words,
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absorbed inertons should restore the initial statde moving particle, i.e. its
mass and velocity. The simplest mechanism of swaawour of inertons,
which strings them to the particle, can be undedstanly in the framework of
ageneral dynamics of the tessel-lattice

Having returned back to the particle, iterton in question has initially
to come to a stop. The resetting of the inertonnedaat this is the elastic
tessellattice that guides it at a distantefrom the particle and then replaces
again. Therefore, the emitted inerton should undergelastic influence on the
side of the tessellattice. Hence we have to supghéitihe Lagrangian (14) by
additional terms that will lead to the Euler-Lagyanequations describing
changes in both an elastic property of the inedod that of the tessellattice.
What may vary in the bound inerton? Obviously tegrede of its deformation
may only vary, i.e. the value of the inerton mdssother words, this local
deformation migrating from cell to cell slowly dgvhile inducing augosity
in ongoing cells, which in physics terms is tieasion of the tessel-lattidé
applied to the cloud of inertons as a whole. Thuation of the rugosity, or
tension, does not destroy the morphism of cells,ibwoduces a tension to
fractal deformations, which can slightly translatee cells from their
equilibrium positions in the tessellattice. Thesien is removed by the energy
stored in the tessel-lattice, or in other words, tdssel-lattice restores its initial
state in which every cell occupies its own equitibr position.

Thus the Lagrangian (14) is extended to

1 . 2 . .
L=—moc2{1— [moxz——ﬂq/mo,u0 (X)(+U)()+,uo)(2:|

m,c’ T

T2 2 T2 ;2 T . I:l” e (31)
+ + % - .

2nm¢ HEPYY ¢ m, ¢

Here m=m(r, t) is the current mass of the {particle + inertonuclpsystem;
& =& (F,t) is the current value of the rugosity of the tdssite in the range

covered by the system. Geometrically the rugo&itgepicts the state in which
the tessel-lattice cells covered by the inertonsatido not have any volumetric
deformation, as the cells here are massless. Howney become shifted from
equilibrium positions in the tessel-lattice alohg patrticle vector velocity .
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Proceeding to the Euler-Lagrange equatfon variablesm and &, we
have to use them in the form (due to the t€d, see e.g. Ref. [31])

/9t (AL/dg)-3L/3q=0 (32)

where the functional derivative
oL _oL 0 oL 0 oL 0 oL

D T - . (33
dq dq 0xa(dq/ax) aya(ag/ay) aza(aq/az) (33)

The equations form and & obtained from Egs. (32) and (33) are the
following

92m/at? —(m, /T)OE= 0 (34)
02&/0t? =(\*/mT) Om= .0 (35)

To solve equations (34) and (35), we htveset initial conditions to
variablesm(F, t) and & (F,t). It is obvious that the initial conditions are

m(F,0)=m(F), dam/at|_ =0; (36)
E(F,0)=&(F), aE/attzozo. (37)
The boundary conditions are
M (oo 1) =M ), M(A,t)=0, om/or |r:|man =0 (38)
Elrwa 0= 0 EA D=0, 55 =FO. 25 =0. @9)
r r=Planck or r=A

The conditions (36) to (39) show that the massitsaily has located in the
centre of coordinates of the system studied, nethe particle, such that

m(r,t)],, o, = my/¥1-v?/c?. Besides, these conditions mean that the

behavior of the mass of the {particle + inertonudpsystem and that of the
rugosity of the tessel-lattice are opposite in phas
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The conditions (36) to (39) allow one tansform equations (34) and
(35) to the form Q is the Laplace operator)

a’m/ot’-c*Am= 0 (40)
d2&/0t? = (N /mT)Om= .0 (41)

Since the system studied features the Iragiiametry, variablesn and &

are functions of only the distaneefrom the particle and the proper tirhef
the {particle + inerton cloud}-system. In this case preserve only radial
components in the both variables, which enablegwaite equations (40) and
(41) in the spherical coordinates as follows

a°’m/ot* - (c’/r)a*(rm)/ar®>= D0 (42)
928192 — (N /mT) (0/dr)dm/at =0 (43)

where the Laplace operatdx is presented in the spherical coordinates as
Am=12(rm).

Thus the availability of the radial symnyetind the conditions (36) to
(39) allow the solutions to equations (42) and (48the form of standing
spherical waves, which exhibit the dependehice

m(r, t)=(C,m,/r) cos{zr /2A)|cos(mt 12T}, (44)
&(r, ) = (C,& /1) sin(zm 12A) () sin(at 1 2T) (45)

where we omit the radical/l-v®/c® at the massm, and introduce the
notation [t/2T] meaning an integral part of the integer2T . The
dimensionality of integration constan®, corresponds to length and one can

putC, =l =10 m andC, =A.
The solution (44) shows that the amplituimass of the inerton cloud

m, /r cos(nr /2A), (46)
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represents the particle mass distribution in tmgeafromr =1, tor =A
where A\ = A c/v is the amplitude of the particle’s inerton cloud.

The solution (45) depicts a similar pattemnthe behavior of the rugosity,
or tension, of the tessel-lattice in ambient space.

In the region of spade,,.. << r << A, the time-averaged distribution

of the {particle + inerton cloud}-mass becomes
m (r) L IPlanck r.nO/r . (47)

In this region of space, the tension of spacepolsws from expression (45),
&(ryco.

Thus in mathematics terms, one can sayathacal fractal deformation of
the space tessel-lattice when moves induces thesitygin the tessel-lattice.
When the local deformation is distributed in spatdprms a deformation
potential 0 1/r that spreads up to a distance= A from the core-cell, i.e.

particle.In the range covered by the deformation potentalls of the tessel-
lattice are found in the contraction state andsitthis state of space, which is
responsible for the phenomenon of the gravitatiathction.

In physics terms, the total mass (30hefparticle periodically decays (in
the section equals the de Broglie wavelengthtransferring to the inertons
cloud that induces the mass field, i.e. deformagiotential, 0 1/r (47), in the
range up to a distance <A, which is identical to the gravitational potential
of the particle.

Does the distribution of mass field (47)am isolated particle lead to
Newton’s potential of a macroscopic object? Yesdoes. A macroscopic
object is a many-particle system in which partig@®ms is a solid or protons
in a star) are tied by means of their inerton ctoirda uniform system. Such
unification gives rise to coherent collective vittoas of atoms/protons
(acoustic vibrations). As has been argued earlj; [Bse are amplitudes of
vibrating atoms that in a condensed matter playrtie of the de Broglie
wavelengthA of free particles. Therefore in a condensed magtation (21) is
replaced by

A=Aclu (48)
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where the velocityv should be the same for every atom, because thigeis
sound velocity (the group velocity of vibrating @i® in acoustic modes). The
amplitude A depends on the number of atoms involved in a tifiyamode,
i.e. A, =2A,[s/0O wheres=2, 3...,(d-1) is the number of atoms in tisth

mode and] is the total number of object’s atoms. In suchag W, should be

regarded as the wavelength sth mode/harmonic of the object studied. The
longest mode corresponds to collective vibratiohalbatoms of the object,
which means that alll atoms generate the total collective inerton clowtth
the wavelengthA; in the ambient space. Thus expression (47) hdsisfar

the rest mass of a macroscopic object.
Multiplying both parts of expression (4% a factor-G/l,,,, Where
G is the Newton constant of gravitation, we obtdie so-called potential
gravitational energy, or Newton’'s gravitational guatial, of the object in
guestion
u()=-Gmy/r (49)

where the Newton constant simple plays the rola dimensional coefficient.
As provided by relation (48), the potential (49)yesls from the object to a
huge distance < Ayc/U ~ Vypiecr! Vparice) €/ U, WhereV,... andv, are

typical volumes of the object and the object’s effe particle, respectively.

particle

7. Experimental verification

To check the model of gravitation desatibebove one should test
excitations of the space tessel-lattice considermghe given model as a
primary substrate. Let us dwell on major experirmemesults available at
present.

7.1. Resonator of inertons. The impact of inerton waves on the behavior
of atoms in metals was studied theoretically arehtbbserved experimentally
as changes in the fine morphological structure pgcsnens by the high-
resolution electron-scanning microscope in pap8i. [B the experiment we
used a resonator of inerton waves of the Earthchvinepresented a small
projective model of the terrestrial globe. In esserthe paper is the first
reliable demonstration of the existence of the alted aether wind generated
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by the Earth at its motion through the world aethmr space that is most
appropriate for our consideration.

7.2. Anomalous photo-electric effect. In paper [34] electrons moving in
atoms were treated as entities surrounded by timgrton clouds. The
investigation of the interaction between such m#itand a photon flux was
curried out in detail. The major peculiarity of tktleeory proposed was the
effective cross-section of electrons significarglylarged due to their inerton
clouds spread around the electrons.

It was shown that a number of differerperxments aimed at the study of
laser-induced gas ionization were in agreement whteh theoretical results
prescribed by the inerton theory, namely: (a) tl@centration of ionized
atoms was directly proportional to the peak lasgsgintensity and the time to
the second power; (b) the prediction of temporgleshelence of the threshold
intensity was in accord with the experimental dé&tathe experimental results
on the number of ions created by the laser pulsa asction of the pulse
intensity checked well with the description in termf the anomalous photo-
electric effect constructed; (d) the breakdownnsity threshold measured as a
function of pressure or gas density fitted wellhitite theory; (e) an anomalous
value of electrons released from atoms of gasgit énergies of the laser beam
correlated with the inerton theory.

Electron emission from a laser-irradiatebtal was also correctly
described by the inerton theory, namely, the thewayg in consistent with (a)
the experimental results indicated that the phé&totec current was a linear
with light intensity; (b) the data showing that theaximum energy of the
emitted electron is a function of light intensity.

7.3. Oscillations of hydrogen atoms. The inerton concept was justified
[32] at the employing for the experiment on thedgtwf fine dynamics of
hydrogen atoms in th&IO;[HIO; crystal whose FT IR spectra in the 400 to

4000 cm spectral range showed unexplainable sub maximurestuFes
observed in the spectra were unambiguously inteygri82] as caused by the
hydrogen atoms’ matter waves that induced the nreaton field contributing
to the paired potential of hydrogen-hydrogen irdBom. This admitted
solution in the cluster form. The number of hydnoggoms entered a cluster
was assessed and its spectrum was calculated slinfexred [32] that those
were sub maximums in the total spectrum of thetatys/hich emerged due to
the collective oscillations of hydrogen atoms iat#ing in clusters through the
inerton field.
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7.4. A deviation from the inverse square law for gravity. This theme
attracts a wide attention of those researchers iwhdo test gravity in the
microscopic range. It is assumed [35] that a newd lof interaction coexists
with the conventional gravity, which has to modigwton’s gravitational law.
The non-Newtonian potential is chosen in the fofrthe Yukawa potential in
such a way that the modified Newtonian potential fassesm and m; is

written as follows
Ur)=-Gmm/r)1+ae ™ ) (50)

whereY is the Yukawa distance over which the correspandlince acts and
a is a strength factor in comparison with Newtorgaavity.

In the recent experiment [36] ultra-caldutrons falling in the Earth
gravitational field are reflected and trapped ircavity above a horizontal
mirror. It was revealed that the population of greund state and the lowest
neutron states followed the quantum mechanical igied (the higher,
unwanted neutron states were removing by an efficaédsorber). This very
interesting precise experiment showed the avaitghif quantum states for
Newtonian gravity on the micrometer scale, whidbvaéd the authors to place
limits for an additional gravity-like force in thrange from 1 to 10 um with an
explicit quantum tail up to 70 pm.

So, what is the origin of the correctiatroduced in expression (50) to
the classical Newton’s law? Let us try to answerdhbestion drawing inertons.

Let in expression (50) stands for the Earth mass.,,, and m; stands

for the neutron massn,. In the zero approximation, the Earth gravitationa

field attracts a test point particle, i.e. neutromaccordance with the classical
Newton'’s gravitational law,

U(r)=—G n-lEarthnlﬁlr (51)

However, in the next approximation we should takto iaccount that the
neutron is not a point-like particle. In fact, lmetexperiment described in Ref.
[36] the neutron velocity was around several megterssecond such that the de
Broglie wavelengthA varied from 40 nm to 100 nm. In conformity with
relationship (21) the neutron’s inerton cloud sdeem directions transversal to
the neutron path up th = Ac/v ~ 1 m and this is the real gravitational radius

of the neuron. This means that the neutron movlaggaits path falls via its
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inerton cloud within the exchange gravitational emaction with the
environment. LetM be the effective mass of the nearest environmematier
that surrounds the moving neutron apd be the mass transferable by the
neutron’s inerton cloud. Then the following “kingti equations can be
proposed
du/dr =au-bM, 52)
dM /dr =kM —ayu. 153

Here in Eq. (52) the termau and bM respective describe the decay of the

inerton cloud’s mass of a moving neutron and ttstoration of the inerton
cloud’s mass due to the mass input on the sideeoEhvironment; in Eq. (53)
the termskM and au describe the outflow of the mass from the envirenim
and the input mass to the environment from the roaig inerton cloud,
respectively. The variable in Egs. (52) and (53) characterises the distafice o
the moving neutron to the detector (the Earth se)faEquations (52) and (53)
result in the following equation for the inertogt’s mass

d2u/dr? - (a+Kk)du/dr - alk-b)u =0, (54)

Eq. (54) has the solution

M) = U exr{—((a+ k)/2+\/(a+ k)2 /4+ a(k—b))r} (55)

where, as clear from Eqgs. (52) and (598% b >0. Expr. (55) can be rewritten
in the contracted form,

H(r) = Her €XPEYT ) (56)

and then the mass,, of the neutron in expression (51) should be adygethe
correction (56),

m, - m, + lexpEYr ) (57)
which immediately results in the modified Newtonfaw (50). In the
experiment [35] the distanc¥ was estimated as equal to several micrometers.

Note that the parameters entered expression (3&)vsalthe evaluation in
principle.
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Consequently, the origin of the Yukawa ptitd in expression (50) arises
from the exchange of mass of the inerton cloud d¢&ling particle with a
substance surrounding the particle.

7.5. Circumstantial confirmations. In paper [37] the authors claimed that
they observed wavey -functions of electrons on metal surfaces. This

automatically means that in fact the waye-function is not an abstract

mathematical construction, but a function that abtarizes the real
perturbation of space surrounding the electronhm inetal, i.e. the inerton
cloud of the electron.

Podkletnov [38,39] has made a demonstraiiathe loss of a part of the
mass of electrons in the superconductor stateestiapconditions, which can
serve as a good example supporting our theory @ntgun gravity that
emerges due to the inerton interaction betweentgoaantities.

Changes in the structure of metal samplexliated by a field of
undetermined nature (the so-called “torsion fieldg’e displayed in book [40]
(the results by V. Maiboroda, A. Akimov et al.). &@horsion radiation was
introduced pure theoretically by Shipov [40] asramary field that allegedly
was dominating over a vague physical vacuum lonfprbeits creation.
Nevertheless, the named authors experimenting wighals have used as a
source of this new field, substantive generatorsclvallows us to suggest that
they have dealt with the source of the inerton \save

Just as the author, Baurov [41] sees all partiatebeing conceived from
a unique corpuscle; moreover, some direct expetmhegvidences of the
interaction of matter with a sub quantum medium Headeed been
demonstrated by him.

Experimentalists who investigate low eengclear reactions claim that
they fix a new “strange” radiation at the transmiota of nuclei, Urutskoev et
al. [42]; possibly the “strange” radiation is theerton field that is radiated
from the appropriate inerton clouds of nucleonsmite latter are rearranging
in nuclei. Gauging the radiation of an unknowndi&lom a rotating ferrite disc
was performed by Benford [43]; the work providesl@monstration of the
transmutation of chemical entities under this unkmoadiation.

7.6. Further experimental protocols. Former experiments by several
researchers [44,45] have confronted the recodingfofmational signals from
stars other than electromagnetic ones, which isvknas Kozyrev's effect. We
have proposed [46] a series of protocols for tgstirte inerton radiation from
stars and planets; the measurements will be coadusy means of special
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pyroelectric sensors constructed for this purpagach will be embedded in
the focal volume of the telescope. The first enagimg measurement of the
inerton radiation was in fact obtained along thestwaast line at 20 Hz, which
was associated with proper rotation of the globesides, inerton signals at
frequencies 18 to 22 kHz, which came from the reorthsky in a universal
time interval from 3 p.m. to 5 p.m., were recordemm September 2004 to
February 2005.

We [47] have just examined the phenomenbmadiation of physical
fields generated by the so-called Teslar watch mgardc matter. The Teslar
watch contains a special chip that generates anawk field calledthe scalar
Teslar wavethe Teslar watch’s radiation very positively ughces the human
organism preserving it from the environmental loegliency electromagnetic
pollution, supports good health, facilitates a fesfaxation of the nervous
system, and so on. Our study in fact has justifieat the Teslar watch
generates nor the electromagnetic, neither ultradaadiation. This is the
inerton radiation generated by a special electnicuit, or the Teslar chip,
embedded in the watch (two superimposed electroaetegmvaves whose
amplitudes are shifted to 18@re cancelled, but an inerton flow that continues
to transfer the energy remains. This is quite fssias it follows from the
study of the phenomenon of the electric chargepirgtiples of its motion in
the tessel-lattice [48]). Five different experinentere carried out [47].

At last the inerton field is the fundamental onenurclear physics; it is
this field that bounds nucleuses in nuclei accaunfor the reasons for the
nuclear forces playing a role of a control field muclear physics. The
reconsideration of basic principles of nuclear ptg/shas allowed for a
radically new approach to completely clean nuckzaargy [49].

8. Concluding remarks

In the present paper based on the rigonmashematical approach
initiated by Michel Bounias we have disclosed thanfding principles of the
constitution of the physical space and shed lighthe foundation of space-
time. We have introduced the determination of ptglsepace as the fractal
tessel-lattice that is characterised by a prim&nent (a topological ball, or a
cell, or a superparticle) and defined the notiomafs and hence a particle as a
local deformation of space. The interaction of avimg@ particle-like
deformation with the surrounding tessellattice ines a fractal decomposition

445



process that supports the existence and propestiggeviously introduced
inerton clouds as associated to particles.

The further study has allowed one to antduor the inertial and the
gravitational masses of a particle, which in factline with de Haas’' [22]
research aimed at the unification of Mie’s theorfy gravitation and de
Broglie’s wave mechanics. It has been shown thatdb-called relativistic
mass (30) is responsible for the induction of thavigational potential of a
moving canonical particle: The total particle mg88) is allocated in the
particle’s inerton cloud transferring an additioreduction to surrounding cells
of the tessellation space. The particle’s inertgpread to the rangA =Ac/v

from the particle wheres and A respective are the particle’s velocity and de
Broglie wavelength. Therefore, a canonical partisigh a massm being
moving generates the mass field, or the gravitatiomass, that obeys the law
(47); this consideration remains valid in the cafse classical object.

The particle’s inertons migrate from cdlb cell by relay-race
mechanisms, i.e. hops from cell to cell, and spreathe distance\A as a
typical advancing spherical wave. Since any sphevi@ave is characterized by
the inverse lawd/r, this immediately results in the distribution oktimerton

field proportional tol/r around the particle, or a classical object. Thithe
inner reason for Newton’s gravitational lawhus the phenomenon of
gravitational attraction becomes complete cleartbns carry fragments of the
inertial deformation, i.e. mass, of the objecthe surrounding space forming a
deformation potential, i.e. the mass field, in wheach cell of the tessellattice
undergoes an additional contraction in accord téhrule (47).

The quantization of the gravitation is ey the periodical process of
emission and absorption of inerton clouds by a mg\particle. This process
intrudes itself upon the space in which the motoours. Any cyclic motion
allows the description in terms of the Hamiltonalaicformalism. In our case
the minimum of increment of the action becomes Ex@aPlanck’s constairht,
which means that it is the space that exerts cbotrer the behaviour of the
particle [16,17]. Hence submicroscopic mechanicsnidact quantum and
moreover is readily transformed to conventionalmjuan mechanics developed
in an abstract (phase, Hilbert, and etc.) space.

The submicroscopic concept forbids the stexice of so-called
gravitational waves of general relativity [33]. bger [50] has proved the
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same, though he has started from the conventioilbéiGEinstein equations
and shown that Einstein’s gravitational waves arearrealistic solution.

The submicroscopic concept stated above has stgltedmeen verified
experimentally, but rather in microscopic and intediate ranges. The
guestion arises whether the theory can be adjwsitidgeneral relativity that
works in a macroscopic range. Probably the subreompic concept can be
able to account for those crucial experiments tiaat been formally predicted
by general relativity, namely: The motion of theripelion of a planet, the
deviation of light by a star, and the red shiftlight under the gravitation.
These studies will be conducted in the nearestdutu

The author thanks Prof. J. E. Carroll and Prof.@4.Duffy for critical
reading of the manuscript and the valuable remarks.
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