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Abstract. Based on an analysis of Galileo Galilei's expenimaith falling bodies of different
masses, it is shown that the effect can be explaiyethe presence of an ethereal medium in which
all bodies are immersed. The ethereal medium Hee atructure. It penetrates into the interatomic
space and acts directly on the nuclei of atomsyedlsas neutrons, protons, and electrons. The reaso
for the mutual attraction of bodies, - gravitatisrihe creation of a gradient of elastic presstith®
ether by a physical body in the vicinity of anotlpdtysical body, which also creates a gradient of
elastic pressure of the ether in the vicinity & finst.

3AKOH CBOBOJHOI'O HAJAEHMS TEJ T'AJIWJIEA U ET'O CBSI3b C
I'PABUTAIIMEN

T'opoauyesuu @.@.
Konvckuit nayunwiii yenmp Poccutickoui akademuu Hayk, Anamumot, Poccus

KiroueBble ¢ji0Ba: aToM, TpaBHUTAIHs, TPaJNEHT, AaBICHHE, TeJO0, dQUpHAs cpeaa, supo.
AnHotauusa. Ha ocHoBe aHanu3a skcrnepuMmenTa ['anuieo ["anunies ¢ magalomyMu TelaMu pa3HOU
MaccChl TOKa3aHo, 4YTO J(PQPEKT MOXKHO OOBACHUTh HAIMIHEM 3(PUPHON cpeapl, B KOTOPYIO
MOTpYXeHBl Bce Tena. ODdupHas cpena obimamaer TOHKOH cTpykTypoil. OHa TIpOHHKaeT B
MEKaTOMHOE MPOCTPAHCTBO U BO3ACHCTBYET HEMIOCPEICTBCHHO HA sipa aTOMOB, a TAKXKE HEHTPOHBI,
MOPOTOHBI, ECKTPOHBI. [IpUYMHON B3aMMHOTO MPUTSKCHHUS TEJ, - TATOTCHHS WJIM TPaBUTAIMU -
SIBIISICTCS. CO3JaHUC TPaJUCHTa YIPYroro naBiicHHWs 3(upa (QU3HMYECKHUM TEJIOM B OKPECTHOCTH
JIpyroro (HU3MYECKOro Telia, TAKKE CO3[AIOIEro TPalveHT YIPyroro jnaBiicHUs 3¢upa B
OKPECTHOCTH TMIEPBOTO.

According to Vincenzo Viviani, in 1589 Galileo Gali conducted an
experiment by dropping two balls of different mas$em the famous leaning
tower in Pisa, Italy. It was discovered that theetiof fall is almost independent of
the mass of the ball; the bodies fell almost siemdbusly [1]. At that time, due to
the imperfection of clocks, it was almost impossitd study the free fall of bodies.

Galileo continued his experiments by setting upnafined surface on which
balls rolled. They moved at significantly lower sde and the effect of air
resistance was also less. It is noticed that lwdlidifferent masses move with the
same acceleration. Galileo made the final concfusiat the acceleration in free
fall does not depend on either the mass or therrabté the ball.

This law is now being demonstrated in all schootaiad the world, showing
the fact that a lead pellet and a bird feather Kameously accelerate within an
evacuated glass tube. This is a very impressiverarpnt, confirming the fact of
equal acceleration of bodies of different massésg. Mass of a bird feather is much
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less than a lead pellet, but the force of gravifyadly accelerates the material of the
feather and the lead pellet.

We must assume that if we reduce the mass of mdgabody, down to
elementary particles, Galileo’s law will also béeetive. This fact was confirmed
by American physicists by studying the behavioawfelementary particle - neutron
in the terrestrial gravitational field [2]. The rign is the only particle that has a
rest mass and does not have a charge. It is nettaff by magnetic and electric
fields, which are very difficult to get rid of ilboratory conditions.

During the experiments, under the influence of gyawa curvature of the
trajectory of a well-collimated beam of cold neusowas observed. The
acceleration of neutrons, within the accuracy ef élxperiment, coincided with the
gravitational acceleration of macroscopic bodies 32 As the experimental
conditions showed, an isolated, free neutron ineanb does not have direct
mechanical contact with another particle, but igject to the force of gravity. This
experiment showed that gravity acts directly onroscopic bodies such as the
neutron, whose mass is 1.6748° kg.

As is known, the nucleus of an atom substance stnsif neutrons and
protons [4]. The proton has a mass of 1.6¥@% kg, very close to the mass of the
neutron. Accordingly, the nucleus of an atom andgeneral, atoms of substance,
consisting of nuclei and electrons, are acceleratetthe gravitational field in the
same way as an individual neutron.

In an ordinary solid, the atoms touch each othén Wieir electron shells. It is
known that the ratio of the mass of the nucleushto sum of the masses of the
electrons of the atom is approximately 2000/1 JTHerefore, the bulk of an atom is
concentrated in its nucleus [4-5]. A directly prapmal relationship has been
noted between the mass and volume of the atomieumu¢5]. Accordingly, gravity
mainly affects the nuclei of atoms.

For metals, there is a strict relationship betwisair density and the sizes of
the nuclei and electron shells [7]. In the spadsveen shells of electrons and the
nucleus of an atom, nuclear and electromagnetidsfieperate. The modern model
of the atom does not provide for the transfer @vgational force to the nuclei of
atoms through any direct mechanical contact withttzer nucleus or body [4].

There is one more feature in the behavior of acatld microscopic and
massive bodies in a gravitational field. Accordittg Newton's second law, the
acceleration of a bodya) is proportional to the force] applied to the body and
inversely proportional to its mass),

a=-F/m, (1)

During mechanical contact, the acceleration implarte the body is
proportional to the forcé& and inversely proportional to the mass of the body
According to Galileo's law, small and massive bedie a gravitational field
accelerate equally. Thus, with the same observedle@ation and with different
masses of bodies, the foreeshould change in proportion to this mass. If atrose
the nucleus of an atom, the atom itself and a madsidy are accelerated equally,
then the force acting on these bodies should bagoptional to their mass. It follows
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that there are conditions other than for mechanocaltact for the transfer of
gravitational force to a body.

Based on the principle of short-range action ardn¢pinto account the
condition that Newton’s second law imposes, ibgidal to assume that there is an
agent (mediator) that transmits the force of ggadirectly to the neutron, the
nucleus of an atom and to other particles that mgkée physical body. Such an
intermediary can be the material environment incltall microscopic particles and
massive bodies are immersed. This medium must &dwgh penetrating ability in
order to act through the vacuum directly on newgrgmotons and, accordingly, on
the nuclei of atoms. The medium must have a chgngradient) pressure in order
to induce the body immersed in it to move in theection of reducing such
pressure.

Taking into account the above conditions, the meigma of transfer of
gravity to the nucleus of an atom is, to a cereadtent, similar to the action of force
on a body immersed in a liquid (water) [8]. It indwn that there is a directly
proportional relationship between the mass and @izbe nuclei of substances [4,
5]. We can assume that the nuclei of atoms haypheral shape [5, 6].

Taking into account the directly proportional redaship between mass and
size, we can imagine the nucleus of an atom asvgtyesphere with volum¥,
Fig. 1. Let the pressure gradient in this mediunrease according to a linear law,
P =nt, wheren is a certain constaritjs the normal distance from a flat surface on
which P = 0. Equipotential surfaces of equal pressurdefmedium are parallel to
the free flat surface. In the diagram shown in Higthe pressure increases in the
direction from point to pointh, and the upper edge of the sphere is flush wigh th
plane (free surface) with = O.

As is known, the volume of a sphere with radiis equal to

V=2, (2)
3
gi‘- 7:::5:5 e e e
Fig. 1. Diagram of the action of forces anated in a gradient medium

We assume that the capacitance is located in aumedihose density i8.
We will also assume that the walls of the spheeestitong enough and so thin that
their weight can be neglected. The medium will exedradient pressure on the
outer wall of the sphere. It will increase as tleptth of the point in question on the
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side surface of the sphere increases. At dbpthe force applied to each point of
the body will be equal té, = - 200R, whereq is some acceleration that is given to
the body for a given pressure increase gradieatmedium with density.

We also believe that at each point in the mediumesgure (force) is
transmitted hydrostatically, i.e. equal in magnéud all directions, on each outer
area of the sphere, with the exception of the saerfaith pointl, on which the
pressure will be zero. The magnitude of the fotogaah point on the surface of the
sphere can be calculated using the fornkiyka -qot.

The value of the forc&; according parallelogram rule can be decomposed
into two components, horizontal and vertical. Thagmtude of the horizontal
component of the forcqy will be completely balanced by the same compoaént
the opposite point located at the same distan¢ertical component of forc&;,, at
points located on the lower hemisphere, Fig. 1l kel only partially compensated
by the vertical component acting in the upper hphese, since the distantef
points on the surface of the upper hemisphere dofrée surface is less than the
points of the lower one.

To estimate the magnitude of the force acting enbibdy, we determine the
sum of forcesF on the lower and upper hemispheres, Fig. 1. Theicaé
component of the force on the lower hemisphere whering along an arc from
pointh to pointk will change as

Fw = -Q0RSina (1+ sim). (3)

The sum of forces on the lower hemisphé&rewill be equal to a certain
integral of the producfF,, by the area of the lower hemisphe®etaking into
account the changing value of the vertical proggcfrom pointh to pointk, which
is affected by the forcE,

S= 2R Losa. (4)
Thus,

3 w2 w2 2 S 3
F =-2mydR*{ [sina cosada + | sin”a cosada} =—§T[q6R . (5)
0 0

In a similar way, we determine the vertical comporsnpressurd-, on the
upper hemisphere, Fig. 1. Applying similar actions,get:

F, = —2modR{ T?Zsinﬁ coBdp - T?Zsinz BcosBdp} = —;nqéR3. (6)

It should be taken into account that fRevector is directed opposite to the
force F, acting on the lower hemisphere. Therefore, to ahita¢ magnitude of the
force F on the entire sphere, it is necessary to subteapression (6) from
expression (5). As a result we get:

F=F _Fu:-gnqam kg-m €. (7)

The valueF expresses the total force acting on a spheredadis®& located in
a gradient medium with density. Comparison of formula (7) with formula (2)
shows that if the body (fig. 1) is filled with a madi, then the weight of this
medium will be exactly equal to the buoyant forcplegul to the empty body.
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One can imagine that a sealed empty sphere (fig. hpved in the direction
of increasing pressure gradient at a distancegxample,t = 10R from the free
plane. Then its lowest poihtwill be at a depth of 102 Simple calculations show
that here, too, the fordewill (if the medium is incompressible) also beeatetined
by expression (7).

Thus, a body located in a gradient environment ellacted upon by a force
of constant magnitude (within certain conditionsjiented perpendicular to the
equipotential surfaces of equal gradient and ddkctowards decreasing the
gradient. If the medium has densidy then the force acting on the body will be
equal to the product of the volume of the bdtlyacceleratior and density,

F=-V@d, kg-m & (8)

This law was proved by Archimedes for a body inicuitl located in the
gravitational field of the Earth. Capacity freerfrexternal mechanical connections,
Fig. 1, under the influence of foré¢eit will move accelerated in the direction of
decreasing pressure gradient. The magnitude o&tusleratior (if we neglect the
effects of viscosity, internal friction of the madh, etc.) will be equal to

g = -F/(Vd). (9)

Let's imagine that there is another body, the velurh which differs by a
factor ofK-times from the body of volumé. According to formula (8), the forde
acting on this body will also differ exactly by actor ofK:

Fr = -KVQo. (20)

At the same time, its acceleration will remain Hane, since the force has
changed bK-times and the volume has also become differem-biynes:

g = -F/(KV9) = -KVIqd/(KV9) =q. (11)

An important conclusion follows from this, - bodie$ different volumes,
located in the same gradient medium, acquire theesecceleration in free motion.
This conclusion is valid for bodies located in adient medium, the pressure in
which decreases (increases) according to a lireear A body free from external
connections will move at an accelerated rate. Téetor of its motion will be
directed normal to equipotential surfaces of equassure of the medium.

Thus, the forcd= (Fig. 1) changes in proportion to the voluMeproviding
the same acceleration of bodies of different volsima this case the conditions
imposed by Newton's second law are fulfilled. Ate tisame time, without
mechanical contact with another body, the principfe short-range action is
observed.

As described above, when bodies of various mass@y@umes fall in the
Earth’s gravitational field under conditions whehe influence of air resistance is
minimized (or eliminated), the bodies acquire tame acceleration. This fact was
first established by Galileo. The gravitationalldieequally accelerates large and
small bodies, acting on every elementary parti€leocalies.

So, the gradient gravitational field affects bodigsough the material
environment in which they are immersed. Moreovieis medium has such a fine
structure that it can penetrate into the interatogpace and act directly on atomic
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nuclei, neutrons and protons. It is logical to assuhat such a medium is ether or
the ethereal medium.

Scientists of Ancient Greece gave the name “etherthat all-pervading,
elusive matter that is not subject to our sensebs&juently, the doctrine of ether
was actively developed by Augustine Fresnel, Jaimaswell, Michael Faraday,
Hendrik Lorenz, Joseph Thomson and others [9]. Tdlegonsidered the ether an
indispensable and essential part of the universe.

The first reasonable attempt to give a mathematleakription of the ether
was made by MacCullagh in 1839. According to Mcéagtt, the ether is a medium
rigidly fixed in space. This medium provides elastesistance to rotational
deformations and is described by an antisymmetmsdr of the second rank, the
terms of the main diagonal of which are equal tmZ&0]. Arnold Sommerfeld
showed that McCullagh's ether is described by Dxwdl's equations for empty
space [11].

Developing McCulag's and A. Sommerfeld’s ideasiBrbatsevich created a
model of the ether, consisting of a three-dimeralispatial lattice of particles [12].
The lattice is based on two geometrically equalesiphl particles with opposite
electric charges (Fig. 2). Particles are in closetact with each other. There is no
doubt that in order to form a spatial lattice, thedementary particles must be
attracted to each other with great force. Sincg Hre capable of exerting pressure
on neutrons, the particle size is less than 208 m. In this three-dimensional
ethereal environment, microbodies with mass (ebestr atomic nuclei, etc.), as
well as macrobodies, can move completely withouttitm and phenomena
associated with the manifestation of viscosity, etc

(projection on a plane)

Ethereal medium (Fig. 2) is the basis for the pgapan of radio waves,
light, x-rays and other types of electromagnetivega These waves propagate both
in free ether and in physical (gaseous, liquidjdsoétc.) bodies consisting of
elementary particles. As shown above, an etheridiume is also present in the
intraatomic space. At the same time, elementaryighes with mass (electrons,
atomic nuclei, etc.) are inclusions in this medidrnis, for example, is indicated by
the effects of diffraction, scattering of hard Xtraaves on electrons and atomic
nuclei [13, 14].

Near an elementary particle a regular lattice (FAy.due to distortions
introduced by inclusions, cannot be preserved. @akie diagram, Fig. 3,
demonstrates how the regular lattice structure hef éther is distorted by the
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presence, for example, of an atomic nucleus. Asmgoue away from the inclusion,
the degree of loosening of the structure will dasee

Comparison of Fig. 2 and Fig. 3 shows that therettracture has the highest
density, near which there are no inclusions. Actne distorted by the presence of
inclusions has a lower density. The spatial netwsukicture (regular lattice)
formed by dissimilar particles attracting each ottievelops high pressure at their
contacts. Pressure will also be exerted on thergathénclusion (Fig. 3). Moreover,
this pressure will add up due to the opening oftacts of unlike particles directly
adjacent to the spherical inclusion

AT/ =X S

Fig. 3. The structure of the ethereal m(;dium ardbedspherical inclusion (projection on
the plane)

The pressure on the spherical mass will be inccedse to distortions of the
second, third, fourth, etc. rows of the structuasice, located, respectively, in the
second, third, fourth, etc. row from inclusion. Fipressure is due to the desire of
particles located in the second, third, etc. rowshé as close to each other as
possible and restore the undisturbed structure gyig

At a certain, greater distance from the centerhef gpherical inclusion, the
general appearance of the structural medium carobeentionally represented in
the form of concentric spheres nested one insidether. Purely conditionally, we
will assume that in the middle concentric spherg, &, all particles of the opposite
kind are in contact with each other directly, with@aps. Then in the concentric
sphere located further from the inclusion, due hie heed for the number of
opposite particles to correspond to each otheis galpappear between them.

In the concentric sphere, located closer to thdusmon, the packing of
particles will also be less dense, since it is isgilde to place the same number of
particles here as in the middle sphere. A certaimlyer of particles from the near
sphere will be displaced, and empty spaces wit thlkir place. It is not difficult to
imagine that, as move away from the inclusion,désesity of the ethereal medium
will increase, and its “looseness” will decreasepioportion to the distance from
this inclusion.

From the ideas developed above, it is relativesyda derive the law of the
inverse square dependence of the ether pressudéstamce. Let us assume that
along the circumferende,, concentric layer 1, Fig. 4, formed around inabasi/,,
fits the exact numbar of particles of opposite signs with diamedeorL; = n,d.
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Fig. 4. Scheme for calculating the number of plsiof the etherial medium

We will assume thak; >> d. The radius of such a circle will be equal to
Ry = n;d/2m, and the number of particles = 2rR;/d. The next concentric layer,
closer to the inclusion, with a circumference lénigi, as follows from our model,
will have a radiugz, that is smaller by exactly the same amount apé#hncle size
d than the firstR, = Ry - d. The circumference of layer 2 will be equal to
L, = 27/R; = d(n; - 2m), and the number of particles = 21(R; - d)/d. Otherwise,
n, = m - 2. Accordingly, in layer 2 there will b2r fewer particles stacked than
along the circumferends.

On the other hand, each particle of the citglenust correspond to another,
opposite in sign, particle,. This means that due to- 2rtthe number of particles in
the second concentric layer, 7 particles of th&t fmyer will not be compensated.
Therefore, the particles of layer 2 will be at mltgly greater distance from each
other than the particles of the first layer. Thughin the concentric layer 2 (Fig. 4)
a certain rarefaction of the ethereal medium im&xd.

In a certaink-layer located closer to the center by an amédnthe number
of particlesny = n; - 2kmt will fit along the circumference. The magnitudetbé
rarefaction of the ethereal medium in thkyer in relation to the first layer can be
expressed by a coefficient reflecting the ratiotled number of particles in each
layer to their circumferences:

D = (N1 - 2¢Ta)/ng = 1 - XTUN;. (12)

Formula (12) essentially, for large numbers expresses the change in
diameter (radius) or curvature of concentric layavghin which, ideally, ether
particles are located. It is easy to show that witheasing distance from the center,
the curvature (for spherical surfaces) decreasgwaportion to the radius of the
sphere. Accordingly, the degree of “loosening” ok tvacuum medium will
decrease as much as the distance from the splstuebdig the ether increases.

Let us imagine the presence of inclusigh in a homogeneous, undisturbed
ether. As has already been shown, with increasistarite from the inclusiomfs,
the degree of “loosening” of the ether will deceea@s proportion to the first power
from the distanceR to the center of the inclusion, that &;/R. Now let us
introduce the second inclusidi, at a point located at a distane from the first
mass, Fig. 5. The inclusion &f, will produce a “loosening” of the ether in the are
where the inclusion aff; is located, equal tdfo/ R.. Thus, the mutual attraction of
inclusions (mass)/; and M- will be proportional to the product of the two a&ko
expressions,
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T= -_'V'lFiz'V'z | (13)

As you know, the law of universal gravitation igrfaulated as follows: two
material points with mass@#, and/, are attracted to each other with a fofce

M;[M
F= _g#, (14)
whereR is the distance between points, ani$ the gravitational constant equal to
-11
6.674210 nm2/kg2 [15].

From this example it is clear that the law of unsa gravitation is directly
derived from the proposed model of the ethereal inmed The adequacy of
formulas (13) and (14) is due to the fact that thuenber n of particles of the
ethereal medium in any real closed surface suriognd physical body is very
large due to the extreme smallness of the partiblemselves.

So, the presence of inclusions shown in Fig. &n8, their clusters distort the
configuration of the spatial-mesh structure of ¢tieereal medium. Due to its very
fine structure, the ether is present in the intcavéc space and exerts pressure on
the particles, electrons and nuclei that make apmtbms of the substance.

Fig. 5. The gravitational field produced by two\gtating masses

It was noted above that the ratio of the mass (meluof the nucleus to the
sum of the masses of the electrons of the atormppsoaimately 2000/1. Therefore,
the sum of the nuclei of matter contained in anyspdal body is mainly responsible
for the decrease in the density of the ether invibmity of the body. The more
atomic nuclei there are in a physical body, thedowhe density of ether in its
vicinity. This density is low in the vicinity of thplanets. It is further reduced in the
vicinity of the massive star. The gradient of ttiensity creates a gravitational force
on the bodies in the vicinity. It is proportionallgrger near a massive star and
smaller in the space of a minor planet.

So, if another physical body is in the vicinity sfy, a massive star, then the
force of gravity does not affect the outer sheltr@ body, but the sum of the nuclei
of the atoms contained in the body. Figure 6 veryghly depicts the effect of the

gravitational field gradient on a physical body.eTforce Fg is applied to each
atomic nucleus of an element that makes up the.d@otential theory [16] allows,
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based on a given mass distribution, to determin¢éuahugravitational forces in
planetary and more complex systems.

Fig. 6. Effect of the gravitational field gradiest the physical body. The forég is
applied to each nucleus of the atom of the eletfetitmakes up the body

An explanation of the nature of the mutual att@actof physical bodies, in
our opinion, is one of the most important conseqgasnof the concept of the
ethereal medium. As already mentioned, the presaica quasi-rigid ether
deformed by physical bodies was previously indidatey MacCullagh, A.
Sommerfeld and F. Gorbatsevich [10-12]. There apeemental data confirming
such deformation. For example, light passing in vi@nity of a massive body
travels at a lower speed than at the distance ftom radar sounding of Mercury
and Venus, during the passage of the planets bettomdlisk of the Sun the

additional signal delay due to the gravitationaldiof our star was abouEIIZ) sec
[17]. This confirms the decrease in rigidity, “l@msng” and distortion of the
ethereal medium near large physical bodies.

Conclusion

Gravitational interaction is one of the four fundartal interactions in our
world. Despite more than three centuries of attemmgravity is the only
fundamental interaction for which a consistent thidwas not yet been constructed.
Currently, there is no general approach to expigirthe phenomenon of gravity.
We should not talk about the theory of gravity ashs but about theories of
gravity, even the classification of which requinest one, but several catalogs
compiled according to different principles (“praging “cosmological”’,
geometric”, etc.) [18, 19].

The latest edition of the “Physical Encyclopedid0[ p. 188] describes the
phenomenon of gravity as follows: “Gravity (grayitis a universal interaction
between any types of matter. If this interactiomakatively weak, then gravity is
described by Newton's theory. In the case of rgpafianging fields and rapid
movements of bodies, gravity is described by theegd theory of relativity,
created by A. Einstein. Gravity is the weakest loé ¥ types of fundamental
interactions and in quantum physics is describethbyquantum theory of gravity,
which is still far from complete.” As follows frorthe above, a satisfactory and
comprehensive explanation of the phenomenon ofitgr&as not yet been found.
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This happened because the presence of the etheedaim in which all bodies are
immersed was ignored.

According to our concept, the ethereal medium tisrae-dimensional spatial
lattice consisting of spherical particles. Theitattis based on two geometrically
equal particles with opposite electrical chargdsese particles attract each other
with great force. Physical bodies move in the etheenvironment without the
manifestation of friction and viscosity phenomena.

The ethereal medium has a fine structure. It pategrinto the interatomic
space and acts directly on the nuclei of atomswal as neutrons, protons,
electrons, etc. In its environment, a physical holdyge or small, creates a
rarefaction of the ethereal environment. This @ebn has a gradient of elastic
pressure whose vector is directed towards the bddg. reason for the mutual
attraction of bodies, - gravitation, - is the creatof a gradient of elastic pressure of
the ether by a physical body in the vicinity of Hrey physical body. Another
physical body also creates a gradient of elastsgure of the ether in the vicinity
of the first.
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