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Aut hordés Foreword

At the end of 1988, Academy of Sciences Member Mikhail Mikhailovich Lavrentyev
suggested that | wodn the problem of anomalous phenomena, the experiments of A. N. Kozyrev
in particular. At that time, my scientific interests were, to all practical appearances, very remote
from such phenomena. Bef ore M. M. beknecreatimgnt y e v ¢
physical and mathematical models of new computer hardware, microelectronics and
micromechanics components based on the use of magnetic and dielectric materials (ferrites,
Permalloys, dielectrics, ferrielectrics). It is convenient to iderstifgh substances by a single
term: polarization media.

The study of the literature in the field of anomalous phenomena was stunning in terms of
the abundance, variety and frequently low scientific quality of available publications. | developed
the firm onviction, however, that such physical phenomena simply did not fit within the
framework of modern physics. Later on, | came to the realization that many of the paranormal
phenomena which are outwardly different nevertheless have the same scientifigsiodl pasis.

In delving deeper into the study of anomalous phenomena literature, | was trying to
accomplish two things. This was first to find satisfactory and sufficient ideas in the field of
physical and mathematical models and second, to find g grbenomena with a sufficiently
comprehensive and systematic description of their physical properties. Not only could a model of
certain anomalous phenomena be created in this way but an experimental basis would be compiled
that would substantiate andail the further development of such a model.

The ideas of A. Ye. Akimov and G. I. Shipov, who introduced a fundamentally new concept
into physical vacuum theory, proved extremely similar with respect to anomalous phenomena. A
phrase from Akimovi i p hylsiwacuum pol & made a particularly efteditee s 0
impression upon me and seemed familiar from a long time ago. And then memories from the years
of postgraduate study in the late fifties at the department of theoretical bases of electrical
engneering (TBE department) of the Moscow Power Engineering Institute started to come back
to me.

During those years, the TBE department was headed by Konstantin Mikhaylovich
Polivanov, a successor to Karl Adolfovich Krug, the founder of the Soviet schidwaretical
electrical engineering. Professor K. M. Polivanov made a great contribution to the electromagnetic
theory of polarization media. He became my Teacher and Mentor in the true sense of the word. |
was recommended to the TBE at MPI by Professalentin Yevgenyevich Bogolyubov, who
knew and deepl y r éBavetAleksamdirovick Florehs&iy, thePgeeat eléctical
engineer and theorist and a great philosopher. | might mention that later, in his old age, V. Ye.
Bogolyubov became monk at the Zagorsk Monastery.

In the department, where the theory of polarization media was known and understood in
depth, many of the professors and instructors understood the physical vacuum in just this way: as
a polarization medium. However, theykid about this matter only within their own narrow
circle. The ether and everything associated with it fell under an extremely strict official ban at that
time.

| once asked Polivanov t he gatlete tconsmeration i Why
in the induction expressidd = mgH + mM inside a ferromagnetic substance? This, after all, is a
direct acknowledgement of the et Me(asPafesson ubi
Polivanov was known in the department) gave me a strange locdk ansl we r e d : AThin
yourself .o | M. approved of myauestiont hat K.

q
Kk



Florenskiy went considerably further. In his bodksimosti v geometrii. Raswhireniye
oblasti dvukhmernykh obrazov v geometrii [Virtual Images in Geometry. Exgetieiri-ield of
Two-Dimensional Images in Geometyy[l922 [1], andDielektriki i ikh tekhnicheskoye
primeneniye [Dielectrics and Their Technical Use$P24, he wrote about the large role of
boundary surfaces in spatime, i.e., in the physical vacuum. \Wieall note that the polarization
media on the whole are neutral, but when they are represented in the form of enclosed bodies, they
provide an example of the major role not only of the volumes but of the surfaces of bodies in
physics. Sealled bound chrges can appear on the surfaces of bodies of polarized matter,
sometimes causing strong fields. Something else entirely different should be noted in connection
wi t h FI orenskiyds b at omass justitieeset hoaks that braupho Pawel
Aleksandr@ich to an untimely end in 1937.

After reading Akimovds articl e [ 2dravity I borr
connection in a physical vacuum and, after expressing it in the language of mathematics, soon had
written an article about it which wamiblished in 1995 [2. 4]. | shall note here that articles with
similar titles and results were rejected twice by the joubwlady Akademii Naykdespite
recommendations from Academy member M. M. Lavrentyev. The system of equations of
electrogravidynaics in this model has only two parameters characterizing the etgetvity
relationships in the physical vacuum medium, which makes it possible to represent it as a
heterogeneous, varied polarized medium.

The most important result of my article was tiescription of the mechanisirstrange at
first glance’ of cold selfluminescence of some empty volume of space, which is characteristic of
many anomalous phenomena. Such-lsgifinescence is explained in this article by the
transformation of the energyf gravity waves in the physical vacuum into the energy of
electromagnetic waves.

Doctor of geological and mineralogical sciences Aleskey Nikolayevich Dmitriyev has
described the physical properties and special features of a large group of anomaloosephen
quite comprehensively and systematically [5]. For many years he conducted field instrument
measurements and studies in the Altai mountains on objects he called natural glowing formations.
The characteristic feature of such formations is that theybserved in the form of transparent
glowing bodies of various sizes and shapes but, as a rule, have an ellipsoid form. Dmitriyev
devoted attention to the fact that the very same kind of translucent glowing bodies are present in
ball lightning, tornadog poltergeists and even UFOs. A common property of this kind made it
possible to hypothesize that all these phenomena are varieties of the same physical phenomenon,
which has a great variety of manifestations.

After becoming acquainted withtheresdt§ Dmi t ri yevds studies an
personal conversations with him, | began to understand that one can construct physical and
mathematical models of natural glowing formations based on the macroscopic equations of
electrogravidynamics [6]. larely happens, by the way, that the results of independent theoretical
and phenomenological research coincide so closely. In this situation, it was sufficiently clear to
define the parameters of the eleegravity relationship in the equations of comizne
electrogravidynamics, after isolating some enclosed region in an unbounded space. Here, the
equations of electrogravidynamics in the outer region of the space break down into independent
equations of electrodynamics and gravidynamics, in order to dreatmodel. This meant that
the parameters of the electrogravity relationship had to be set equal to zero for the outer region and
not equal to zero for the inner region of the space.



In this problem in question, the isolation of a closed region wasaguot to the formation
of some local body located in an unbounded space. Parameters of the electrogravity relationship
equal and not equal to zero actually characterized two different vacuum polarization media. A
body with parameters not equal to zehence, was called a vacuum domain. Such vacuum
domains were identical to the translucent glowing bodies of the anomalous phenomena indicated
above.

Physical and mathematical models of natural glowing formations have combined and are
referred to as a paiaation model of a nohhomogeneous physical vacuum. It was assumed that
the model is also applicable to situations of weaklsetinescence of vacuum domains. In this
connection, once again, one must r ricraduding FI or
the concept of the vacuum domain, we also automatically introduce the concept of the domain
surface, i.e., a surface in a physical vacuum which separates two different polarized media. The
basic physical properties of vacuum domains, whahaide with the physical properties of the
bodies of natural glowing formations, have proved to be related to just these vacuum domain
surfaces, which can be called Florenskiy surfaces.

The physical analysis of the polarization model of a-homogenougphysical vacuum
required intensive work, the results of which are presented in part in this book. The author did not
have sufficient versatility and scientific competence in all of these cases for the complete analysis
and development of the model; thi®plem is the result of the possible extensions of the model
itself. These possibilities later attracted the attention of great specialists from various fields of
scientific and technical knowledge.

Professor V. I. Merkulov, doctor of physical and mathgoal sciences, has demonstrated
[7] the possibility of explaining various previously incomprehensible phenomena based upon
eqguations of continuum mechanics and the equations used in this model: UFOs of the complex
type and beaded ball lightning, many tbie properties of tornadoes and tropical hurricanes,
electromagnetic waves accompanying acoustic waves in the Earth, etc. He also explained how it
is necessary to understand the Einstigitlaas effect in the theory of continuum mechanics which
was deveabped by Academy member L.Sedov.

Professor Yu. G. Kosarev, doctor of technical sciences, provided major methodological
assistance and in particular, demonstrated the philosophical significance of the model, on the
example of Florenskiyds ideas.

Profesor V. R. Kireytov, doctor of physical and mathematical sciences, established the
relativistic nature of the equations of the model and confirmed the reversible transformation of
gravity waves into electromagnetic waves in vacuum domains.

And now for my geatest pleasure. In the understanding that this book would have been
impossible without the support of Academy member M. M. Lavrentyev, | wish to express the very
greatest appreciation to him.

| am a confirmed advocate of physical and mathematical mdmdeded on experimental
studies of specific physical objects. Doctor of geological and mineralogical sciences A. N.
Dmitriyev pointed out such an object to me in the-homogeneous physical vacuum model,
hence | wish to express my deep gratitude to lmmtHis and for his exceptionally interesting
collaboration. | am sincerely grateful to Professor V. I. Merkulov, ProfessoG Y osarev,
Professor V. R. Kireytov, Professor O. D. Dzhefimenko (Jefimenko, USA), Candidate of physical
and mathematical seiees E. G. Kostsov, Candidate of physical and mathematical sciences G. A.
Kirpichnikov, and many other physicists, geophysicists and mathematicians of the Siberian Branch
of the Russian Academy of Sciences, Novosibirsk, Moscow and St. Petersburg, as teell a



scientists from lItaly, Germany and the United States, for their helpful discussions of many of the
issues of this study. | would like to express my deep gratitude separately to my assistant Svetlana
Alekseyevna Burkovskaya for the difficult and tadBowork involved in dealing with the
manuscript and its numerous revisions.

Novosibirsk, Russian Academy of Sciences
Siberian Division

November 1998

Doctor of technical sciences V. L. Dyatlov

1. The Probl#lmmofgenkeuBoRPhysical Vacuum

1.1. Arnomalous phenomena and the naghomogeneous physical vacuum

Throughout the many centuries of the history of civilization, mankind has continually
encountered unexplanable or anomalous phenomenon. These include unidentified flying objects
(UFOs), ball liditning, tornadoes, poltergeists, explosions in the atmosphere as well as on the
Earthodés surface that are not of manmade ori gi
perceive and study such phenomena. We shall provisionally refer to them adogigéhio
laboratory, and phenomenological events.

Since ancient times the mythological approach has served as an aid explain folklore and
legends. The idea that UFOs are alien spacecraft has become widespread in our own time. In the
presence of this maset, other such phenomena also seems to be the creations developed by alien
civilizations.

The laboratory or traditional approach is based on the idea that all phenomena emerge as
natural processes that are consequences of known physical laws of riatgie.an approach
assumes that for detailed description and explanation of any new physical phenomenon, it must be
recreated under laboratory or specifically controlled conditions. The laboratory approach has
proven itself in a multitude of cases and amsidered fundamental in modern physics. It is not
surprising, therefore, that it has also been used for the explanation of the phenomena of ball
lightning, tornadoes, etc. However, this tested method did not work in the cases under
investigation. Thereare already more than 100 known physical models for predicting ball
lightning phenomena [8] and a plethora of tornado models [9], but none of these are generally
accepted. Analogs of ball lightning have been obtained in-fnégfuency discharges in the
presence of combustible or dispersed materialsl]Qbut they possess only a small fraction of
the physical properties of natural ball lightning. The lack of success in physical modeling of the
anomalous phenomena in question serves as the main argiamémg selfaffirmation of the
advocates of the mythological approach.

The phenomenological approach to the study of anomalous phenomena also has emerged
due to the lack of success of the traditional physical approach. Many scientists have tried to
understand that mankind is encountering some kind of new and unknown physical reality in the
form of UFOs, ball lightning, tornadoes, poltergeists, etc. Objective, painstaking description of
the entire combination of physical properties and features of pines®mena, without prejudice,
could, of course serve as the first step in comprehending this new reality. However, there is a
major obstacle in this path: all the phenomena listed above occur rarely and randomly. So it



seems, in any case, to the firssearchers working on the phenomena about the randomness and
rarity of these events in question.

At first a solution to the problem of describing the physical properties and features of
anomalous phenomena was seen in statistical processing of thevexigiesmation on sightings
of such phenomena which had been published in many periodicals. It was assumed that various
subjective statistical event moments in the respective publications could be gathered during the
processing of this information. Thugppeared the first physical descriptions of the physical
properties and features of UFOs {13], ball lightning [11], tornadoes [9, 21], poltergeists [22,

23], etc.

The characteristics of the physical properties and features of the anomalous phenomena i
guestion which were obtained in this way reflected only those properties which could be obtained
as a result of observation with the naked eye; i.e., they were known to be incomplete. These
descriptions, however, reflected such strange physical chasticteof the anomalous phenomena
as levitation and penetration of solid matter, not to mention intense rotation of a gas media within
the active region not only of tornadoes but of ball lightning as well [2017

Meanwhile, the less than serioustatle of scientists toward these first description of the
physical properties of this anomalous phenomena led to negative results. The advocates of the
traditional approach to physical phenomena did not take into consideration the properties of these
phenanena which they considered questionable, but they also avoided those properties which were
not in doubt among the advocates of the phenomenological approach, such as rotation of the
objects under investigation. Thus, there appeared unsound physical ofdzgldightning, etc.,
which were published in the most prestigious journals [10, 12]. Hence the solution of an extremely
important and interesting problem of physics was delayed for many years. The scientific authority
of a particular scientist or jmnal in this case stood in the way of scientific progress.

The situation in the field of the phenomenological study of anomalous phenomena changed
fundamentally from the time (the seventies) when the military recognized that UFOs are a strong
factor in the destruction of military hardware which included primarily aircraft, missiles and
satellites, that came into contact with the UFOs; and the creation of radar interference in the form
of false targets and the disruption of radio communications [13]. oGistd and geophysicists
were recruited to study UFOs, which made possible several important discoveries [5]. The
frequency of UFO sightings shows a strong dependence on the geological and geophysical features
of the Earth (UFOs and ball lightning appeaa i nl y at the | ocations of
crust) and the physical state of the Sun (the frequency of UFOs, ball lightning and tornadoes
increases substantially during years of high
a significant increase in the frequency of UFOs, which at first were called plasmoids [5], were
identified, and geophysical expeditions to these sites were organized. The UFOs and rocks of the
Earthodés surface at the poi nt sbjeotdd todioeot physical of U
study with instruments [5, 229]. Thus, the phenomenological instrumental investigations of the
anomalous phenomena listed above were started which made it possible to deepen and broaden
substantially the description of the @ingal properties of the glowing objects of these phenomena.

Of the physical properties of anomalous phenomena, one property was attracting more and
more attention from researchers: a translucent, glowing body with a spherical, ellipsoid, cylindrical
or canical shape was always present in the active regions of UFOs, ball lightning, tornadoes,
poltergeists and nemanmade explosions. At night this body in many cases (UFOs, poltergeists,
ball lightning, tornadoes) was clearly visible with the naked eye. [ddy showed up
considerably more clearly, however, on videotapes and sensitive photographic film. It was this



glowing body that prompted Dmitriyev [5] to call objects of the anomalous phenomena in question
natural glowing formations (NGF). It was esiabed that these bodies can penetrate into solid
matter and pass through it (UFOs, ball lightning, poltergeists).

Sightings of the luminescence of bodies of UFOs, ball lightning, tornadoes, poltergeists,
etc., led to an understanding that all of theseot$f which seemed different at first glance, are
varieties of the same phenomenon, which has a number of distinguishing features in its appearance
and development in the form of the anomalies indicated above. Attention was also devoted [5] to
other coinaing physical properties in the phenomena in question, especially penetration of solid
matter and levitation.

These features of anomalous phenomena cannot be explained by modern physics.
However, we do know of many ideas in the history of physics tieategected even by modern
physics. Some of these ideas should be reexamined on the basis of new physical knowledge. Such
ideas include the idea of the etliethe ubiquitous medium which fills space. In the nineteenth
century, the ether was understdode a mechanical medium, and this representation of the ether
proved to be unsound. Hence at the beginning of the twentieth century, the concept of the ether
was generally excluded from physics.

In the middle of the twentieth century, research on nztgrolarization mediai
ferromagnetics and ferrielectrics, in particularnderwent extensive development. The work of
Polivanov and his students [3d] has a significant contribution to the study of polarized media.
These works formed the basis foetphysical and mathematical macroscopic polarization model
developed in this book for the ntiomogeneous physical vacuum understood as a ubiquitous non
homogeneous polarization medium, but not a mechanical medium, which fills space [3, 4, 6].

According to the polarization model of the ndmmogeneous physical vacuum, the
translucent, selluminescent body in the anomalous phenomena considered is some kind of
modified physical vacuum in the medium of the absolute physical vacuum. Due to the features of
the polarization properties of the vacuums outside and inside the glowing body, such a formation
is called a vacuum domain. Vacuum domains supplement the range of known objects in the
universe such as galaxies, nebulae, stars, planets, moons, cometss aalemeteorites, etc.

They play their own special role within the universe, which will be examined in this book.

1.2. Basic physical properties of vacuum domains and a comparison of the domains to the
physical properties of anomalous phenomena

Vacuumdomains, which are local formations of a frmmogeneous physical vacuum, are
transformers of gravitational energy into electromagnetic energy and the reverse and of both these
types of energy into mechanical and thermal energy.

Vacuum domains, as a kindlconfined bodies, have volume and a corresponding boundary
surface. The equations of the Aommogeneous physical vacuum model together with the
equations of the electronic theory of matter and continuum mechanics, as well as the conditions
on the surdces of the vacuum domains and at infinity, make it possible to formulate typical
boundaryvalue problems of mathematical physics. The solution of such problems can help us
obtain theoretical physical properties of the vacuum domains in any media dagdislh as those
of the Earth. This book presents some solutions of those problems which, | submit, give the basic
properties of vacuum domains on Earth. These properties are as follows:



1. Penetration into matter or passage through matter in any tiais® [states: plasma, gas, liquid
and solid.

2. Seltluminescence, emission of electromagnetic waves in a broad frequency spectrum, and
absorption of electromagnetic waves.

3. The presence of their own electrical, magnetic and gravity fields inside and o¢sidetium
domains.

4. Intense rotation of the gas inside the vacuum domains with a change in the magnetic and spin
fields of the Earth.

5. Two types of explosions with the preservation of the vacuum domains: explosions as a result
of an electrical discharge ide the vacuum domains, and contact explosions as the vacuum
domains penetrate from the gas of the atmosphere into the electrically conductive rock of the
Earth, as well as in passage through the Ear

The polarization model of vacuum domaiwhich is presented below makes it possible to
establish the | aws of movement of the domains
is demonstrated, in particular that the mechanical equilibrium of the vacuum domains is disrupted
after the explosions indicated above, hence an abrupt change in their movement must occur without
fail.

It follows from the model that a third type of explosion is possible, associated with the
annihilation of two types of vacuum domains. These very powerflbg®ps cause an intense
release of higlenergy photons. They can be called photon explosions. A characteristic example

of such cataclysms is the Tunguska fAmeteorite
It follows naturally from the model that vacuum domains can m@epdn the Earth,
causing mechanical stresses and injecting pho

can cause earthquakes and volcanic eruptions, while the photons can cause chemical reactions
which would normally be impossible inside tharth without the vacuum domains.

Many of the natural anomalous physical phenomena which are being observed and studied
with instruments at present are characterized, at least partially, by the external manifestations listed
above. Among them we can dmgjuish ten phenomena: ball lightning; natural glowing
formations or cold plasmoids; poltergeists; tornadoes; angels; cosmic ice; ionospheric and
atmospheric explosions; lithosphere explosion pipes; sprites; elves; jets; luminescence in
earthquakes and wadnic eruptions.

Table 1 presents the physical properties of the anomalous phenomena listed above and the
characteristic physical properties of vacuum domains indicated above. Crosses are placed in the
respective columns of the table only where the atamsghenomenon in question is conclusively
known to possess the respective physical property according to published data or communications
of specialists.

A brief examination of the physical properties of each of the anomalous phenomena listed
above folbws.

Table 1
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1. Ball lightning is the most familiar anomalousgtomenon of the group considered [10,
16-20]. Exceptionally extensive information on the observed physical properties of ball lightning
has been presented at three levels: individual communications (such as that of Pudovkin [36]);
collections of observedases (Arago, Brandt, Khemfreis, McNally, Reyl, Dmitriyev, Arabadzhi,
GrigoryewvDmitriyev, Cherman, Stakhanov, Keul, Grigoryévigoryeva, OtsukOfuruton, Egeli
[10], etc.); and analysis of data of collections (such as Smirnov [10], Dmitriyev [5]).

In particular, Smirnov [10] presented the averaged physical properties of lightning which
are used in this book. There is confusion, however, even in his fundamental study of ball lightning.
| had occasion to read hundreds of communications of random indisidbout their encounters
with ball ' ightning. It was interesting at f
hundredodd files, you begin to mentally see what the unread files are going to say. Intense
rotation of dust inside thieall lightning is mentioned in many of the communications. Smirnov
does not include rotation among the physical properties of ball lightning. Apparently the senses
simply do not accept the abundance and variety of the physical properties possesséd by bal
' ightning. For example, in response to the ¢
didndét you describe the effect of baldpekhii ght ni
fizicheskikh naukin particular the switching of thtelevision sets to different programs after the
ball l ightning had departed??9 He replied: dl
televisions were just switched, but a microcircuit burned outininmg son f i xed it . 0



Passage throughatter, glowing, strong electromagnetic radiation, electrical and magnetic
fields and explosions are typical physical properties of ball lightning. To these we shall add
rotation of air and dust inside the ball lightning. Publications do not includpréperty of
gravitational field distortion, i.e., levitation. For objects as small as ball lightning, however, with
a typical ball lightning diameter of 286 cm, it is difficult to observe such a property, especially
as extremely varied movements of $nadjects under the effects of aerodynamic, magnetic and
electrical forces are associated with ball lightning. An increase in the frequency of ball lightning
during years of high solar activity was already noted by Barri [17].

2. Natural glowing formations or plasmoidsare largescale ball lightning [5]. This
exceptionally important conclusion was drawn by Dmitriyev based upon a study of the materials
of numerous multipurpose scientific expeditions. These were under his supervision to the area of
the Terektin Range of GornAltai, where sites of frequent appearance of such natural glowing
formations had been discovered [29]. The basic physical properties of natural glowing formations
and ball lighting coincide: passage through matter, glowing, slactand magnetic fields,
rotation, explosions. In addition, previously unknown physical properties were discovered:
levitation, and a substantial increase, by a factor of about four, in the frequency of the appearance
of natural glowing formations duringears of high solar activity.

Olkhovatov [37] presents a brilliant description of the property of levitation of natural
glowing formations in his study of the Sasovo explosions. Kolchin [13] describes many of the
physical properties listed above for mal glowing formations, which he defines as UFOs of
natural origin, and indicates that they are a major danger for every living thing.

3. Poltergeistsare inexplicable sounds and movements and damage to furniture and
equipmeni phenomena with features ball lightning. In the words of Yklichkin [23] (paper by
V. P. Kaznacheyev, Fall 1997), the poltergeist phenomenon is associated with a spherical, weakly
glowing body the size of average ball lightning with its own magnetic and electrical [22] fields.
This formation, like ball lightning, passes freely through the walls of rooms. It can kill people,
strangely enough, by unexpectedly forcing blood from one part of the body to another.

4. Tornadoesare destructive movements of the air well known fitetevision and the
press media which are clearly related to natural glowing formations and clusters of ball lightning.
Nalivkin [ 9] describes tornadoes this way:
tornadoes were accompanied by ball lightniBgort and wide sheet lightning sometimes encircles
the funnel. Sometimes the entire surface glows with a strange yellowish luminescence.
Sometimes spherical bluish formations of the ball lightning type but of much larger dimensions
can be seen in thermado cloud. Sometimes slemoving columns of fire are formed (Lane,
1966; Lowe and McKay, 1962; Vonnegut and Meyer, 1961). A study by Jones (1965) describes
a unique pulsed electrical activity generator and a center visibly in a tornado cloud inrtlad fo
arounded light blue spotthatappear®30 mi nut es before the funnel
(Vonnegut and Meyer, 1966) cites night photogr
The terms Atornado cl| oudm Farthid pufpbse,wa dllo r eq
refer to Merkulovds professional description
generated from a mother or tornado cloud and touches down in the form of a long trunk, inside
which the air rotates rapidly, at pesed which sometimes reaches the speed of sound. The mother
cloud, which is a small tropical hurricane, has &alted eye like a real hurricane, in which there



is a dead calm, and has a spiral structure. . . . The average dimensions of a tornaale cloud
large: 510 km across, with a height of5%km. The distance from the ground to the bottom edge
of the cloud is of the order of a few hundred meteos more rarely more. A horizontal vortex
cloud with an inclined or vertical column of the ayeétornado itself is observed, as a rule, in the
tornado cloud. A farmer from the state of Kansas has given a detailed description of the void
inside a tornado. Standing in the entrance to a storm shelter, he observed a tornado approaching
over the plan. Near the shelter, the tip of the tornado funnel rose from the ground and passed
above the far mer. AThe big, ragged end of t he
around was still. There was a squeaking, hissing sound coming fromdhs #re funnel. |
looked up and, to my surprise, saw the heart of the tornado itself. In the middle of it was a void
with a diameter of 300 m that went up for a distance of about a kilometer. The walls of the
cavity were formed by rotating clouds,datine cavity itself was illuminated by the steady flashing
of lightning jumping in zigzags from one side to the other. The cavity was completely empty, and
there were only misty formations moving up and down. The tornado moved slowly, and | had
timetoet a good | ook at everything, inside and o
observations and measurements have demonstrated, has substantially reduced pressure.

Hence the glowing formations exist both in the relatively lacge tornadaloud and in
the relatively small tornado funnel. The radiation of tornadoes in the light range of electromagnetic
waves has been previously pointed out. It is also known that a tornado emits electromagnetic
waves in the radio range in the form of higitensity white noise. Ordinary lightning attests to
the presence of an electrical field in tornadoes. It has been discovered that the trunk of the tornado
has a magnetic field corresponding to an electric current of hundreds of amperes [38]. A tornado
can carry living people and animals for a good distance; it also carries a multitude of various
object s, such as a cache of coins [21], witho
possesses the property of levitation?

The improbably intensetation in a tornado can be caused only by the distributed moment
of forces. Hence we can see in the tornado phenomenon all the physical properties which indicate
the presence of vacuum domains.

5. Angelsare a form of typical radar noise [39]. Radg@erators learned long ago to
distinguish such angels from their targets: aircraft and missiles. It should be mentioned that the
angles are observed at the points of fracture
observed kilometers atse the fractures, while below, directly above the fractures, natural glowing
formations are visually observed.

6. Cosmic icas the name for bodies moving toward Earth from nearby space which absorb
ultraviolet radiation. These objects were detectd®8? as a result of the analysis of photographs
of open sectors of outer space transmitted to Earth by two American satellites. It was hypothesized

initially that these bodies were made of wate
Polarsatellite, these ice chunks fly into our atmosphere with a frequency of 5 to 20 times a minute.
Their size is often approximately that of a h

The hypothesis that ice falls on the Earth, and consequently on the Moon, has been met
with sharp objections. If cosmic ice were actually made of ice, its falling on the Moon would have
been recorded by seismographs from the Apoll o
fewer strikes than must be made by ice comet s



According to the model examined in this book, vacuum domains, like ice, must absorb
ultraviolet radiation. At the same time, vacuum domains must release much less energy than ice
comets in contact with the Moon.

Hence natural glowing formations are encouneed i n di rect proxi mit
surface, angels are seen higher up, and still higher there is cosmic ice; i.e., all three types of objects
are visible traces of the same phenomenon.

7. lonospheric and atmospheric explosiorare explosions not of ammade origin in the
region of the Earthds i1 onosphere. These exp
authorities in the United States, Australia, etc. [35]. The military has proven that they are not
involved with these explosions.

Accordingto the model examined in this book, vacuum domains must explode while
preserving their form in entering the highly electrically conductive plasma medium of the
ionosphere. Hence we can see another trace in the ionosphere from the effect of vacuum domains
in their movement from space to the Earth.

8. Lithosphere explosion pipesire the visible consequences of concentrated explosions
in the lithosphere of the Earth, in which thermodynamic conditions for the formation of diamonds
are established. The medmsm of these explosions remains completely incomprehensible within
the limits of current physical concepts. On the other hand, Yakut legends make it possible to link
the lithosphere explosion pipes to explosions of natural glowing formations [42].

The poblem of contact explosions of vacuum domains, i.e., the problem in which a
vacuum domain in a gravitational field comes into rapid contact with the electrically conductive
medi um of the Earthés | ithospher e, mansmodelne of
The cause of a contact explosion is associated with pulsed electric current which appears as a result
of the neutralization of the electrical monocharge of a vacuum domain in Earth rock. It turns out
that the energy density of such an exmaswill be high only in the presence of large dimensions
of the vacuum domain, such as a spherical domain diameter greaterliBdml

Hence one can suggest that the lithosphere explosion pipes are a trace in the rock of the
Earth of large vacuum domaiin their movement from space to the Earth.

9. Sprites, elves and jetare types of luminescence in the upper part of a storm cloud in
the presence of flashes of lightning in the lower part. Sprites are a red luminescence in the central
part of the aud in the form of a rocket taking off. Elves are a blue side luminescence that
accompanies the sprites. Jets are a luminescence along the ionosphere accompanying sprites that
appears when the sprites reach the appropriate altitude.

On the initiative ofEberhard Vonnegut, a welhown tornado researcher and brother of
Kurt Vonnegut, the famous German author, sprites, elves and jets were investigatedi89IP96
under the Space Shuttle program [43].

The impression is that there is something in the stdood, as in the tornado cloud (in the

case of tornadoes). This i mpression was refl e
we want to turn to a discussion of the aspect of the matter that is most importarit tbeus
development of electia | charges [authorodés not e: i n a s

thunderstorm is positively charged, while the bottom is negatively charged, with the exception of
a small section of positive charges in the lower part of the cloud, which has caiisedl lojt of
trouble for researchers. No one knows why it shows up there or how important it is, whether it is



just a secondary effect of positive rain, or whether it is a substantial part of the overall mechanism.
... The charge of the bottom pafitioe cloud suffices to create a potential different of 20, 30 or
even 100 million V between the cloud and the graumtomparably greater than the Gmllion-
volt differential between the sky and the ground in clear weather. These enormous voltages go
through the air and create a gigantic storm discharge. The negative charge from the bottom of the
cloud in breakdown is carried in lightning zigzags to the ground The flashes follow, one after
another, in an irregular way, but essentially inhsaavay that the return to the initial conditions
always occurs in approximately five seconds. Consequently, there is a current of approximately 4
A in the storm dynamo. And this means that any model conceived to explain how a storm vortex
generates elégcity must be very powerful this must be an enormous, highp e ed scheme . 0
It seems that the vacuum domain plays the role of such an enormouspaeghscheme
T the electrical machine of the thundercloud. There are many cases in the descriptions of
anomalous phenomena in which the assumption of shape changing and even dividing of vacuum
domains is made. Such dividing of vacuum domains apparently also occurs in the case of
thunderstorms, with the development of luminescence in the form of spnies agld jets.

10. Luminescence in earthquakes and volcanic eruptiongre a widespread
phenomenon which has been described by many eyewitnesses and researchers [45]. Dmitriyev
writes [5] in connection with t lressesiptheeBarthme non
is accompanied not only by normal seismic vul
the release of gases, as well as by complex electromagnetic, acoustical and gravitational processes
which occupy even the ionospher&nd all these processes emerge as precursors of earthquakes
and volcanic eruptions. Such phenomena are also accompanied by ball lightning, strong
thunderstorms and snowstormso [24].

Hence if ball lightning is acknowledged as fragments of lagde sdHuminous
formations within the epicenters of earthquakes, tornadoes, etc., one step remains to reach an
understanding of the serious role of vacuum domains in these phenomena. Ball lightning, self
luminous formations and vacuum domains actually poskessame physical properties.

Since vacuum domains have high mobility both in the atmosphere and in the rock of the
Earth, one can understand the effect of excitation of all the space above the surface of the Earth up
to the ionosphere during the effeofsearthquakes and volcanic eruptions.

Table 1 presents two more physical properties which are not included in the list of
properties indicated above: namel vy, Ashape: k
Sun. o

The property ifpssihbapde: ektal.l0, relf |l ects the fac
to observers, can occupy local, confined regions in space.

The property HAconnection with active Suno
frequency of vacuum domains on Earth duriegng of peaks in the dfear solar activity cycles.

This latter property follows from the fundamental physical concepts which form the basis for the
vacuum domain model.

One can see from the comparison performed on the characteristics in question for the
anomalous phenomena and vacuum domains that all the phenomena emerge as a result of the same
phenomenoin physical processes in vacuum domains in various material environments and under
field conditions.



It is not difficult to see that both physicalcamathematical models of vacuum domains
must possess extensive capabilities for explaining the processes that occur in them simultaneously:
penetration of matter, levitation, electromagnetic and mechanical effects, luminescence, etc. One
must keep in mid in this connection that in the current sense, the physical model is not a physical
theory based on a single ide&ven a very strong, clear idédut rather a synthetic, theoretical
construct based, in this case, on many of the theories createdpmrerchof more than 100 years
by many scientists of geniiis Maxwell [46], Heaviside [47], Poincaré [48], Minkowski [49],
Lorentz [50], Dirac [51], Terletskiy [52], et&. consistent with modern theories of polarization
media, such as the one developedPblivanov [31]et al, and the physical vacuum, such as the
one created by Shipov [58} al

The point, however, is not the high intellectual level at which the model has been developed
but whether a theoretical basis has been prepared for descridiagdimalous phenomena listed
above and many such phenomena. Study of the model indicates [3, 4, 6] that such a basis has been
prepared.

It follows from the properties of penetration of the vacuum domain into matter that the
model must be based on physicancepts of the physical vacuum. Moreover, the mathematical
model that uses such concepts must have a mathematical description, we dare say at once, of this
medium.

1.3. Physical vacuuni not a void

The idea that the physical vacuum is a void ar&sesarly as Democritus. Here is what
Einstein and Infeld wrote about it [54]: AThr
to modern physics, there have been constant attempts to reduce the outward complexity of natural
phenomena to some gahe physical ideas and relationships. This is a basic principle of all natural
philosophy. It was expressed as early as the work of the atomists. Timesgycenturies ago,
Democritusomwlrytatoms and empty space are real

Shipov [55] expresses the current physical ideas about the nature of the physical vacuum:

A At the beginning of the twenti ediDinac quantuthur y
el ectrodynamics, on the one hand, anedleili nst ei
of reality 7 the physical vacuurih had already appeared in theoretical physics as an object for
research; in the process, theories differing in nature were producing different ideas about it. While
the vacuum is considered as empty fdimensimal spacég i me pr oduced by Ri ema
in Einsteinbds theory, t he-Diram elacttodynafnigdissalkkindot vy n e
Aboiling soupo made up of virtual el ectron
development of quantufireld theory demonstrated that the ground state of all quantum fields

the physical vacuuri is formed not only by virtual electrons and positrons but also by all the

other known patrticles and antiparticles in a virtual state. In order to unify theskffievent ideas

about the vacuum, Einstein put forward a program that came to be called the Unified Field Theory
Program. 0 Lat er S hkngwo difficwties irt carigiingaois this grograrh. eHe we | |
ends his examination of the physical vacuupr obl em i n t hi s way: Al ot
the unified field theory program has grown and overflowed into physical vacuum theory, which is
called upon to explain not only the phenomena of objective physics but also psychophysical
phenomena. 0

In connection with our research on the physical vacuum it is necessary to touch on the
extremely complex and tangled history of the ether. We shall note first of all that the concept of



the ether was developed in a time when mechanistic ideas were pravaleysics. The concept
of fields was established, and the first steps were made in developing the foundations of the theory
of space and time, i.e., the special theory of relativity. It was attempted at that time, of course, to
represent the ether asnechanical medium. In this cluster of physics problems based on Maxwell
equations, and especially in connection with Maxwell's bias current, there emerged another idea
about the ether as a medium possessing dielectric and magnetic properties at tibeesame
The mechanical theories of the ether were rejected. Einstein and Infeld [54] wrote this
about the subject: ADi scussion of all the va
ether as a medium for the transmission of light would loa@story . . . . To construct the ether
as a jellylike substance, physicists have to make several extremely unnatural assumptions. We
shall not cite them here: they belong to an almost forgotten past. The result, however, was
significant and importat. The artificial nature of all these assumptions and the need to introduce
such a multitude of them, all quite independent of each otakithis was enough to break down
confidence in the mechanical point of view. oo
However, the idea of the either asimultaneously dielectric and magnetic medium was
also rejected at the same time. Zeldovich and Khlopov [56] wrote this about it in their book:
AStudents of the works of Maxwell observe tha
works as ifit were selfevident, without any special reservations or hesitation. It may be that the
point here is that in the physical picture considered by Maxwell, the bias current corresponded to
the real movement of charges in a particular mediuhre ether.The existence of the ether was
rejected at the end of the nineteenth century
It is difficult to understand now why the unsound mechanistic models of the ether and the
quite acceptable model of the ether as a kind of electromagnetic medium were ibtjissided.
However, in reading the book by Einstein and Infeld cited above, one can only guess about what
they were thinking when the writing the book and even somewhat later: if there is a medium, then
it is necessarily mechanical. And such a univergatvasive medium, of course, must present
resistance to the movement of the planets in the Solar System. But no such resistance was detected.
The ether medium, therefore, does not exist. And if no such medium exists, there are also no
material carries of electrical and magnetic properties in space.
Such surprising properties of matter as superconductivity (H. Kamimgs, 1911)
and superfludity (P. L. Kapitsa, 1938), by the way, were discovered much later, when the ether
had already been abandah Now, on the other hand, with these properties of matter quite
familiar, the movement of the planets without resistance in some ubiquitous medium no longer
seems impossible.
The most ugo-date ideas about the physical nature of the physical vacweording to
which the vacuum is not a void, i.e., the physical vacuum is a medium, have been presented in an
article by Simonov and Shevchenko [57] published in the joiNaaka v Rossiin 1998. It is
appropriate to quote the annotation to the articiel n Oct ober 1974, inter
scientists in the United States and Switzerland discovered a new paididle It proved very
heavy (about three nucleon masses) and-lwegd, which suggested the thought of whether it
mi ght be magde whfi chhb wiealks previ ous| ysixtes,thgest ed
American theoretical physicist M. Gellmann expressed the idea of the existence of such things.
They were called quarks. A characteristic feature of these particles is the factdhataver saw
t hem i n 4@ pnlyrireconibmation@vith other particles. Then scientists created a new
science, quantum chromodynamics (QCD), analogous to the familiar electrodynamics (QED), in
which quarks correspond to electrons, and gluons (pestwith zero mass and a spin of 1, which



effect the interaction between quarks) correspond to photons. The quarks, however, carried a new
6charge6é called <color and had three varietie
complicated QCD as compardo electrodynamics, which had been studied in detail. It was
thought at that time that there were only three types (aromas) of guagksu, d ands; and this

picture was not taken seriously. However, the open padi¥levas made up of a quarkdan
antiquark of a new type called a charme¢@uark. It was at the moment of discovery of this fact

that the quark nature of the particles in question became a genuine physical reality. Then it turned
out, after numerous observations and calculatitved neither quarks nor gluons (i.e., the entire
color world inside us and in the surrounding matter) ever escape into outside space: they are locked
inside hadron particles. This phenomenon was called confinement (capture). In other words, in
puttingquarks and gluons together as color particles, we are talking about confifiecaptire

ifof col or. o

1.4. Physical vacuuni polarization medium

In quantum chromodynamics, the physical vacuum is considered as a lattice, at the nodes
of which are locad pairs made up of @aquark and a-antiquark connected by a "string"; i.e.,
these quarks at spaced some distance apart and are dipoles. Such a structure means that the
physical vacuum is formed from dipoles and in macroscopic terms is a polarizadamme

Despite the categorical exclusion of the ether in science, among the specialists who work
with material polarization media, dielectrics and, in particular, ferrielectrics and magnetics,
ferromagnetics and ferrites, the idea, which is natural fon thieat Maxwell equations provide a
mathematical description for the physical vacuum as a ubiquitous polarization medium possessing
electrical and magnetic pernitity equal to one is widespread. With such an approach, electrical
and magnetic inductiongeathe sums of electrical polarizations of the material dielectric medium
and the physical vacuum, and magnetic polarizations of the material magnetic medium and the
physical vacuum, respectively.

Hence we have another conception, at least at the levakciatific folklore," of the
physical nature of the physical vacuum as an electrical and a magnetic medium at the same time.

The concept of Maxwell equations as equations which also describe the properties of the
physical vacuuni polarization mediuni is in full agreement with the current understanding of
the physical vacuum in the developing theory of quantum chromodynamics.

At the same time, there is no doubt that the Maxwell equations, even if they provide a
mathematical model for the propertiestbé physical vacuum as a polarization electrical and
magnetic medium, are not complete. It is necessary also to give a mathematical description for
the gravitational properties of the physical vacuum, but now as a gravitational polarization medium
and notas empty fowdimensional spaegme as provided for by Riemann geometry in Einstein's
general theory of relativity.

It is not difficult to assign the physical vacuum pro forma properties as a gravitational
polarization medium or even to give a matheoatilescription for the gravity part of the physical
vacuum. Heaviside [47] presented equations of gravidynamics similar to the Maxwell equations
as early as 100 years ago (1893). The Heaviside equations can easily be reduced to the current
form of Maxwdl equations, and gravity polarizations of the physical vacuum can then be
introduced by analogy, which is what the author of this book actually did in 1995 [3]. In the study
in question, the polarization resembling electrical polarization was calleitedgi@val polarization



of the physical vacuum, while the polarization resembling magnetic polarization was called the
spin polarization of the physical vacuum.

Hence the physical analysis of Heaviside equations at the present level results in the
physical substantiation of the model of the gravitational part of the physical vacuum as a
polarization medium.

Heaviside's dynamic theory of attraction, or gravidynamics, is in full agreement with
Minkowski's special theory of relativity. In Heaviside gravidynes, a relativistic integral law
for the conservation of mass is defined, similar to the way in which the relativistic integral of
electrical charge conservation is fulfilled in Maxwell electrodynamics. In Minkowski mechanics,
the mass defined as the tramass emerges as a relativistic invariant [58]. In Heaviside
gravidynamics, mass plays the same role as the electrical charge in Maxwell electrodynamics.
Hence the Heaviside equations are covariant relative to Lorentz transformations, like Maxwell
equaions.

Relativistic equations of Poincaré [48] and Minkowski [49] gravidynamics follow from
Heaviside equations [47] represented, as we know, in their Lecemtiant sense in fields.
Conversely, Heaviside field equations follow from Poincaré and Miskbequations (relativistic
Poisson equations and D'Alambert wave equations "in potentials”) in the same representation.

Thus Heaviside's theory emerges as a strictly relativistic theory of gravitation. Einstein's
general theory of relativity (GTR), orné contrary, as Streltsov demonstrated [59], is not a
relativistic theory of gravidynamics.

Streltsov devoted attention to the fact that the GTR is constructed based on Einstein's idea
that "all energ)E possesses a mass proportionate tB/it?)." This condition has been given the
name of the law of inertia of energy (LIE).

The LIE is not a covariant law. According to the Minkowski theory, the nonrelativistic
relationshipE = m& must be replaced with Lorentz covariant relationships [$8} Ev/c?, mfc?
= (E/J)? - P?, wherem s the rest mass, amlis the particle impulse; i.eE = mg whereg = (1-

V3?2, The relativistic relationship between mass and energy makes it possible, as Streltsov
writes [59], to assert that "if there is an enetiggt corresponds to any mass, then the mass does
not correspond to any energy." In particular, in Heaviside Lomatariant gravitation theory,

there are no serious physical grounds for attaching the physical sense of mass densities to the
energy densies of fields.

Thus the physical vacuum can be represented as a polarization medium using Maxwell and
Heaviside vacuum equations for this purpose, with inductions seen as polarizations of the physical
vacuum. The kinematic properties of the physicalivat in this case will be characterized by
Lorentz transformation equations of fields and polarizations (inductions), while the dynamic
properties will be characterized by the Maxwell tensor of stresses. Obviously with such an
approach, the electromagnedicd gravispin parts of the physical vacuum prove not to be related
at all. Following Shipov [53], we shall call this physical vacuum the absolute physical vacuum
(APV).

It is not difficult to observe that the physical vacuum cited abothee APVi hasbeen
familiar to physicists for more than 100 years (Maxwell in the 1860s [46] and Heaviside [47] in
1893). The APV appears as the result of a new view of theories and definitions which have been
known for a long timé& vacuum inductions are given the gioal sense of polarizations of the
physical vacuum. Such a conception of the physical vacuum does not produce any unknown
physical phenomena, nor does it affect any field in modern physics. Following Terletskiy and
Rybakov [58], one can refer to suctetAPV as "useless."



1.5. Northomogeneous physical vacuum and vacuum domains

At the same time, the polarization model of the APV is quite an extensive mathematical
construct described by four vector fields, electrical, magnetic, gravitational and rsgpifgua
vector polarization$ inductions of the same descriptions.

The four polarizations of the physical vacuum as a polarization medium make it possible
to turn our attention to certain physical phenomena defined by the relationships of magnetic and
spin polarizations, and electrical and gravitational polarizations. The basic idea of the possibility
of the existence of these relationships in the physical vacuum is simple: the majority of elementary
particles simultaneously possess electrical changgsmasses, and magnetic moments and spins,
and the physical vacuum can be represented as a medium populated by such elementary patrticles,
even if they are quarks, but in the form of dipoles.

It is permissible to suggest that many of the physical polaizphenomena in matter and
in the physical vacuum must have the same nature. Gyromagnetic phenomena can be classified as
such phenomena in matter; the study of these phenomena started with the experiments of Barnett
in 1909 (the appearance of magnet@atin a rotating model of ferromagnetic material) and the
Einsteinde Haase experiments (rotation of a model of ferromagnetic material in its
remagnetization) in 1915 [60, 61]. Phenomena of paramagnetic and nuclear resonances [62] have
a gyromagnetic nata, as do processes of pulsed remagnetization of ferromagnetics and ferrites
[32, 34].

Gyromagnetic phenomena in a ferromagnetic material are explained based on the
hypothesis of the existence of the spatated (and related, in part, to orbital momedes)sity of
the moment of the quantity of motidnspin polarization defined as a vector collinear with the
magnetization vectdr the magnetic polarization [61].

One can suggest by analogy in the physical vacuum model that there is a relationship of
magretic and spin polarizations in the vacuum. Such a suggestion was made for the first time by
Akimov in his descriptive model of polarization states of the physical vacuum and torsion fields

[2].

It was necessary in the construction of this mathematicdéhad the physical vacuum [3,

4, 6] to use the hypothesis of a linear relationship of electrical and gravitational polarizations as
well as magnetic and spin polarizations of the physical vacuum.

One could say, of course, that the relationship of etedtand gravitational polarizations
in the physical vacuum should exist on the strength of the symmetry of electrical and gravitational
processes and magnetic and spin processes. However, it is possible to go deeper in examining this
issue. In that caseje must deal with the problem of negative mass.

We shall not, to begin with, that the physical vacuum as an electrical, magnetic,
gravitational and spin polarization medium, is, on the whole, a globally neutral medium. It can
consist only of elementadipoles (electrical and gravitational) and moments (magnetic and spin).
With this sense of the physical vacuum, gravitational dipoles must be represented as linked pairs
of elementary positive and negative masses. The requirement of negative massiagpears
polarization model of the physical vacuum.

Negative mass is necessary in the Heaviside theory and, consequently, in the model in
guestion for another reason as well. The Heaviside equations describe gravity in an infinite
Universe. In this casbpwever, with the existence of positive mass only, an old problem, already
familiar in Newton's theory of gravity emerges: the problem of the gravity paratthexinfinite



potential energy of any gravitational object. The gravity paradox does nowvaesethe total of

positive and negative mass in the Universe is equal to zero, as the electrical paradox does not arise
in electrical field theory with the use of the concept of the equality of positive and negative charges
in the Universe.

Opinions in nodern physics about the existence of negative mass have ranged from total
rejection (Zeldovichet al. [56, 63]) to acknowledgement and necessity (Terletskiy [52], Shipov
[53], Shulgin [64]). There is also the need to introduce negative mass in thegimanmmodel of
the physical vacuum, as we saw above. Therefore, the examination of arguments against negative
mass, and, consequently, negative energy, takes on great importance.

We find the following wording in the book by Zeldovich and Khlopov [56lh Dirac's
theory, the existence of the magnetic moment of an electron was obtained directly as a consequence
of the fact that the electron has an electrical charge and spin. However, the number of states did
not double in this case but quadrupled! Idliidn to the two states with "up" and "down" spin
direction, another two precisely similar states, "spin up" and "spin down," but with negative
energy, were predicted for the electron. The problem of states with negative energy emerged. And
oh, the proprties of these states must be strange! In only this: the total energy in these states is
negative, including rest energgo(= mc; i.e.,E <-md). In order to increase the speed of such an
electron, energy must be taken away from it. And conversglgrgy must be transmitted to it in
order to stop it. It was obvious that there is no such thing in nature.”

However, the actual acknowledgement of particles with negative energies and masses
follows from Dirac's theory, if it is assumed that their mment is related not to "heating up" but
to "cooling down" of the surrounding particles. It is necessary in this case to proceed to breaking
down the law of the increase in entropy. In this case, a problem with a second origin of
thermodynamics arises,Itlough everything remains in order with the first origin of
thermodynamics (the law of the preservation of energy).

Along with this, one can start breaking down the second origin of thermodynamics by
introducing negative mass, but with one necessaryittomadwith this assumption, the theory itself
must explain why the second origin of thermodynamics remains in force within limited volumes
in the Universe.

In accepting negative mass, one must thereby accept the quadrigue (group of four) of
particles ofTerletskiy [52], which is accepted both by Shipov [53] and, in essence, by Shulgin
[64]. The "quadrupling of states" in Dirac's quantum theory provides a definite substantiation for
this quadrigue of particles.

Terletskiy's quadrigue of particles [52,]98 a remarkable discovery in the model of the
physical vacuum as a polarization medium. The basic property of the four particles of the
Terletskiy quadrigue actually is that the sums of the four electrical charges, masses, magnetic
moments and spin momis (spins) are equal to zero. From the Terletskiy quadrigue, one can
distinguish two dyads of particles in which the sums of their two electrical charges, masses and
magnetic and spin moments are also equal to zero. Thus Terletskiy's quadrigueles pieit
and the two component dyads of particles from the quadrigue are appropriate for constructing a
model of the elementary cells of the physical vacuum as a globally neutral polarization medium.
Hence three physical vacuums emerge in model comistnuc the absolute physical vacuum
(APV), consisting of Terletskiy quadrigues; the physical vacuum of matter (PVM), which contains
particles of a dyad, one of which is an ordinary particle; and the physical vacuum of antimatter
(PVA), consisting of parties of a dyad, one of which is an antiparticle.



In the APV, all the polarizatiemductionsi electrical, magnetic, gravitational and spin
are totally unrelated to each other. They depend only on the respective fields (electrical, magnetic,
gravitatioral and spin) and are described by Maxwell and Heaviside vacuum equations.

In the PVM and PVA, the electrical and gravitational polarizatnmluctions and the
magnetic and spin polarizationductions are interrelated. All these polarizations, in tura, a
related by Maxwell and Heaviside vacuum equations.

Hence in the absolute physical vacuum, the polarization model breaks down into two
independent models: the Maxwell theory of electromagnetism, and the Heaviside theory of
gravispinorics. No law of pisics is affected in this regard.

On the contrary, the relationships of electrical and gravitational polarizations and of
magnetic and spin polarizations in the PVM and PVA result in a unified system of equations which
form the basis for a combined elegravidynamics model. This system of equations also makes
it possible to connect two larger theories: the electronic theory of matter, by way of electrical
charges and magnetic polarizations of the Maxwell equations, and continuum mechanics, by way
of masses and moments of the quantity of movement of the Heaviside equations.

In the physical vacuums of matter and antimatter, we can see a modified physical vacuum,
which makes up the bodies of vacuum domaitise translucent, seltiminous bodies which are
the cause of anomalous phenomena. We shall repeat that the bodies of the vacuum domains are
immersed in the absolute physical vacuum medium. Each of the vacuums, APV, PVM and PVA,
has its own mathematical representation in the form of systems of diféémuations in partial
derivatives. Hence the description of the physical properties of vacuum domains can be obtained
as a result of the solution of boundary value problems of mathematical physics with boundary
conditions on the surfaces of the vacudomains and at infinity.

Thus in the model presented, the physical vacuum is seen as a heterogeneous medium. One
part of such a vacuum consists of a homogeneous, isotropic polarization medium, infinite in space,
in the form of the APV. This vacuum fsund in all material formations (matter is that which
possesses positive mass and is located in the same space as the APV). At the same time, there is
also another part of the heterogeneous medium present in the same space: distributed negative
mass (Sipov [53]), as well as the vacuum domains of physical vacuums of matter and antimatter,
which are polarization media. These two latter physical vacuums interact with the APV, which
weakens the electrical and gravitational relationships within the vacaomaias.

Hence the notmomogeneous physical vacuum in this book means a physical vacuum of
multiple types. We shall mention in this connection that a homogeneous (single type) non
homogeneous physical vacuum is also known in physics. The inhomogenity wdcuum is
characterized by variation in its density and pressure in space. The idea of-tlemmageneous
homogeneous physical vacuum was expressed by Atsyukovskiy [65, 66]. The same idea is
considered by Khoteyev [67], who developed the conckfiteoether sphere of the Earth. The
conception of nohomogeneous ether in these publications is put forward to explain
experimentally observed physical phenomena which contradict the established ideas of modern
physics. Such hydrodynamic models of #taer, however, fail to make possible a deep and
convincing explanation for the effects in question. A considerably more substantial model of the
physical vacuum, possibly based on the idea of the existence of diffuse vacuum domains, is
necessary for thigurpose.

The main objects for study in the polarization model presented for-Aamngeneous
physical vacuum are vacuum domains, which are independent objects of the Universe.
Consequently, such a model can with equal validity be called both a prysitalmathematical



model of vacuum domains. The concept of the vacuum domain which is intrddtieedbasic

object of the nothomogeneous physical vacuuinmakes it possible to define in explicit and
concrete form one of the fundamental and extremsaiglyi problems of physics now and in the
future: the perception of the physical vacuum as a polarization medium possessing a very rich
spectrum of states and manifestations of those states.



2. Pol ari zat i orhomoodgeeln ooufs tphhey snocral vacuu

2.1. Models of the physical vacuum

2.1.1. The Need for a nofthomogeneous physical vacuum model

The anomalous phenomena (AP) considered in Chapter 1 are surprising phenomena. The
AP reflect clear manifestations of known physical processes in a totallyalrasnbination, and
features of processes which are very difficult to explain based on current physical knowledge.

In the AP one can see clear traces of electromagnetic processes: strong electromagnetic
radiation in a range of wavelengths at least ficaations of a micron (light radiation) up to meters
(effects on television and radio); changes in electrical and magnetic fields (clear signs of electrical
breakdown and magnetization in rock at point of contact oflselinous formations of the AP
with the surface of the Earth, and a change in magnetic field in the appearance of AP); electrical
discharges (electrical injuries to people and animals by ball lighting).

Attentive study of the information about the behavior of-ketfinous formations of AP
forces one to hypothesize that the gravitational field changes around them. Signs of levitation
associated with AP have been described in the articles indicated above, especially the articles
pertaining to the Sasovo explosions.

The AP clearly carry gréaenergy. The presence in them of energy associated with
electrical and magnetic fields is obvious. However, one can judge according to the release of heat
and the strength of the explosions that the energy of the AP is much greater than the energy
asso@ted with electrical and magnetic fields [10, 12]. For this reason alone, one must reject the
electromagnetic models of ball lightning (BL) and other AP.

Modern physical theories cannot explain the entry oflsatinous formations of AP into
solids andvater or the passage of the dathinous formation of AP through these media. In this
regard, electrochemical (fractal) and plasma [10] models of ball lightning and other AP in general
become unsound, especially since the formations in question ambatswed in space.

One can see from the variety of physical properties of AP indicated above that the
mathematical description of these phenomena cannot be based only on a single known fundamental
theory. It is necessary to connect a number of suchriéiseoprimarily the theories of
electromagnetic and gravitational fields.

't should be mentioned that these two theo
shortlived nuclear and weak forces, electromagnetic and gravitational forces afevémhg.e.,
they decrease most slowly with distance between particles. It is just this factor that makes it
possible to consider electromagnetic and gravity fields as macroscopic and to limit ourselves to a
classical description of themo [58].

The theoies of electromagnetic and gravity fields are also inadequate to describe AP.
Local variation in the gravitational field in the space near an AP cannot be described by current
theories of gravity, and the passage of AP through solids and water canxyltiieeel reasonably,
even with the application of both these theories at once. Consequently, a new conception is needed
which combines the theories of electromagnetic and gravitational fields and includes new qualities.
The third theory, like the firstso, must be macroscopic.

The theories of electromagnetic and gravitational fields cover the same physical vacuum.

I n cl assical Maxwell electrodynamics and Ei nsi
would render the equations of the theoriregjuestion dependent in the mathematical sense are



attached to this vacuum. However, in the long time which has passed since the development of
the great theories of Maxwell and Einstein, the theory of the physical vacuum (PV) was developed,
traveling tre road from the rejected theories of the ether to virtual particles and antiparticles of
guantum field theory [68], and most recently the PV has come to be seen as a quark polarization
medium [57].

The population of the PV with virtual particlestipartcles contains an important start in
the understanding that electromagnetic and gravity phenomena can be related in relation to the PV,
since the virtual particleantiparticles are characterized by electrical charges and masses, as well
as interrelated magtic moments and moments of the amount of movermesgins. This
relationship is used in a specific way by Akimov [2] in a heuristic model of the polarization states
of the PV. The development of the concepts of part@tgparticles with negative mses in the
works of Terletskiy [52] and Shipov [53] elin
polarizations of the PV involved with the filling of the PV with partietediparticles with positive
masses. Connecting the ideas of Terletskiyda Shi pov with Aki movdés res
to represent the PV as a medium with interrelated polarizations: electrical and gravitational, and
magnetic and spin [3, 4, 6].

Meanwhile, if it is assumed that electromagnetic and gravitational polangzare related
in all homogeneous and isotropic space, the relationship must be recognized as weak [3].
Otherwise the model would yield physical phenomena which are not observed in large spaces of
the Universe. However, another hypothesis has appeaded the impression of unusual physical
properties of the AP the hypothesis of the ndmomogeneous PV [6], according to which the AP
formations are local clusters of modified PV in the APV with properties differing from the
properties of the main PV ik suggested the electromagnetic and gravitational polarizations are
weakly related in the APV and strongly related in the modified PV. These clusters of the modified
PV are called vacuum domains. The spin polarizations could also be called torarrapohs,
since they correspond to Akimovds torsion pol

There is a place for the polarizations only in macroscopic physical models of neutral media,
which is undoubtedly what the PV medium is. Therefore, the conception of imnmyerous
PV, as a polarization model, is macroscopic. Therein lies the fundamental different between the
model considered below and many of the known PV models of a macroscopic nature. It is
important to note in this connection that the polarization modguestion is associated with
strong physical effects only with a nlmogeneous PV. In this case, spasmodic- hon
homogeneity of the polarizations in space and, consequently, concentrated bound charged and
strong fields develop.

The macroscopic model ohé norhomogeneous PV considered below is constructed
based on the groundbreaking works of physicists published in the last 150 years and represents a
synthesis of the results extracted from these works. All the physical phenomena predicted by this
model are of a macroscopic nature. It will become clear from further consideration that it is
extremely difficult to recreate the AP in laboratories. In this connection, théorangeneous
PV model can be tested only in fgltale experiments and measurements

The macroscopic nehomogeneous PV model makes it possible to simplify the
terminology of the AP st-ludmiendous Ifhent matdi @ris t
simply say fAvacuum domainso (VD).

2.1.2. Classical models of the ether



At the wurn of the century, the models of the PV were still associated with the concept of
the etheri a weightless medium which penetrates, in the words of Lorentz [50], even through
atoms and el ectrons. Terl et skiy ¢chaBidalpomti t es:
of view and represented the electromagnetic field in terms of stresses and strains of a special all
penetrating mediurh the ether . . . ; Lorentz, the creator of the electronic theory, was also an
ether advocate. While believing that @lectromagnetic field is a special state of the ether, he
nevertheless failed to assign the |l atter any
the ether hypot hesis based on experiments:
capadiies for contractions by bodies explained the aberration, the Fizo entrainment factor, the
MichaelsonMorley experiments, experiments with moving light sources and mirrors, the
MichaelsonMorley experiments with sunlight, the emission of mobile charges,Ttowton

Noble experiments . . ., but proved unable to explain simply unipolar induction with a permanent

magnet . 0O However, Lorentz A . . . finally ca
cannot be observed in any electrodynamic expeme n t . Lorentzds ether r
Athing in itself. o Whil e recognizing its wuse

final decisive step to reject the ether. This was done by Einstein, the creator of the theory of
relativity. Later the idea of the electromagnetic field as an independent material substance which
is the carrier of electromagnetic interaction:
I n a study in 1910 [ 65isimpoEsible® treate asatssfadtotya | |y
theory without rejecting the existence of som
in 1920 [65] he is already writing: A . :
theory of relativiy does not require the unconditional rejection of the ether. One can accept the
existence of the ether, but one shouldndét wor |
in other words, in the abstract, one needs to take away from it timedelstinical feature Lorentz
left to it.o ATo sum up, we can say: by ex
imagine objects to which it is impossible to apply the concept of motion. These objects cannot be
thought of as consisting of paiiés, the behavior of each of which is subject to investigation in
ti me. o AThe speci al theory of relativity proc
whose behavior in time can be observed, but the hypothesis of the existence of theesthet do
contradict the special theory of relativity. One simply should not attribute a state of motion to the
et her . o ATo reject the ether in the final an
properties. The basic facts of mechanicsraet i n agreement with such
1924 [65], Einstein writes: A . . . in theor
a continuum assigned physical properties, because the general theory of relativity . . . excludes
direct longrange action; and each theory of sharige action assumes the presence of continuous
fields and, consequently, the existence of th
One can see from the passages quoted above that the leading figures in physics at the
beginning of he century were faced with nekhownone bu
nonrelativistic et her -kadwn relatigidtic efhér.0lph the kenendhticEi n s t
sense, these two ethers are fundamentally different. The former is associhtad aitisolute
(preferable) reference system, while the latter is compatible with the relativity principle, which
assumes the equal status of all inertial reference systems.
While Lorentz, on the basis of analysis of experimental data, attributed plprsipatties
to his ether which rendered it Aunobservabl eo
about Einsteinbés ether with even greater grou
to consider the physical vacuum as a polaripatiome d i u m. I n such an ap



relativistic ether takes on certain electromagnetic properties characterized by Maxwell vacuum
equations, as well as dynamic properties characterized by the Maxwell tensor of stresses. Lorentz
transformations ofcoordinates, fields and vacuum polarizations proportionate to the fields
obviously characterize the kinematic propert.
does not alter the conditions of the mathematical theory o electrodynamicakels ihpossible,

however, to obtain new ideas for the development of the physical vacuum theory.

The devel opment of Einsteinds ideas about 1
by Korukhov and Sharypov [6B1] are of great interest in terrof methodology. According to
Korukhov [69], for exampl e: AThe speed of | 1ic¢c

if the light propagates in a medium that possesses the kinematic property of invariance of rest. . . .
A medium with such aandition for motion shows up in examination only in a state of rest. The
postulate of invariance of the speed of light can be replaced with an equivalent postulate of
i nvariance of rest of the medium relaled ve 1t o
Planckian ether make possible a uniform approach to both polarizations of matter and polarizations
of the ether in any inertial reference system.

Thenonhomogeneous PV model i n guestion is ba
primary purposef obtaining mathematical relationships which rest on known results of the use
of the special theory of relativity in electrodynamics. The problem of ether wind, however, if one
has in mind anisotropic phonon (relic) radiation, does not cease to be [@gentTherefore,
further development of the theory of relativity is needed.

Primary attention in this discussion is devoted not to this problem but to the problem of
polarizations of the PV, where we can limit ourselves to the application of the ghecigl of
relativity as a good approximation.

2.1.3. Field conception of the physical vacuum

Thus the field conception of the PV, according to which space is filled only with fields,
and there is no medium at all present in it, has been affirmedeimcsecsince the beginning of the
twentieth century. In addition, the following fundamental conditions have come to be indisputable
[58]:

homogeneity of space and time;

isotropicity of space;

the principle of relativity;

the postulate of constancy of thgeed of light in a vacuum.

N

From these conditions flow Lorentz transformations, as well as the covariance of Maxwell
equations in mobile reference systems [58, 72, 73].

The field conception of the PV produced a curious situation. While the Maxwelliwacu
equations in the presence of the ether were equations of armettierm model, in the case of
space lacking a medium, the Maxwell vacuum equations described only the propagation of
electromagnetic waves in a vacuum space. Hence some equationsaindpaistatives emerged
in physics which do not reflect the properties of any physical medium. In this connection, abstract
conceptions of inductions and bias current in a vacuum emerged in the Maxwell equations and are
causing substantial complicationstite understanding of the physical basis of electrodynamics.



2.1.4. Akimov model of polarization states of the physical vacuum

Definite shifts in the direction of the repeated return to the PV as a medium are a result of
equations of quantum mechaniesn d Di r a c-@ositroneMaaium [519. n After the
experimental discovery of the production of electpmsitron pairs, as well as other particle
antiparticle pairs, in a vacuum, a large number of microscopic models of the PV were developed,
associateavith the theory of virtual (possible) fields and particles; such models are presented in
[2], for example. Microscopic models of the PV received a completed form in representations of
the quantum field from which both known fields and particles of mattepraduced [68]. These
theories, however, did not make it possible to create a macroscopic model of the PV for the
description of collective physical effects within it.

Aki movds schematic conception of the pol a
importance on the path to the development of macroscopic models of the PV. In this model, the
PV is represented as a structured medium, the elementary cell of imhieHitonT contains a
particleantiparticle pair. The fact that particlastiparticlessimultaneously possess electrical
charges and masses, and magnetic moments and moments of the quantity df sptisinalso
draws attention. As a result, the PV appears simultaneously as electrical, magnetic, gravitational
and spin polarization mediaElectrical and gravitational polarizations and magnetic and spin
pol arizations turn out to be related theoreti:
the theory of the PV as ethere d i u m. This ether doe€fimact el e1det
et her . Aki movds ether is polarization ether,
to both electrodynamics and gravidynamics. The polarizations are measurable variables, which
can occur only in a macroscopic model of fhé

2.1.5. Terletskiy particleantiparticle quadrigues

At the same time, the Akimov model cannot be considered complete, since both the
particles and the antiparticles possess positive rest masses. Consequently, the PV in this model
must have positey mass. It is obvious that with positive mass of the PV, insurmountable
di fficulties arise with Newtonds | aw of gravi
determined. The ideas contained in the works of Terletskiy and Shipov provide atvediyhos
difficult position.

Based on the laws of symmetry, Terletskiy [52] put forward the hypothesis that a particle
antiparticle pair with positive masses and a particigparticle pair with negative masses should
appear in the vacuum; i.e., théywslld be produced as quadrigues.

Shipov [53] created a fundamental theory of the PV by developing the ClEiasiein
program in regard to the geometrization of physics equations, based on both progressive and
rotational relativity (general relativityShi povds t heory uses the geom:
and not the Riemann geometry on which Einstei
geometry of absolute parallelism is based on the concepts not only of curving but of twisting space
time. There are two twists: right and left. Therefor two physical worlds emerge, with right and
l eft twisting, respecti vel y. -antpaticleswithiposijvet o Sh
masses belong to the right world. These are thekmellvnparticles and antiparticles. The little



known particlesantiparticles with negative masses belong to the left world. It is thought at present
that they are dispersed in space. The equality to zero of the total electrical charge and the total
mass in tk Universe and the absolute neutrality of the PV (at every point in space) in regard to
both electrical charges and masses follow str
positive masses of the right world. The negative mass of the léfl vgoscattered between the
matter. The positive and negative electrical charges are balanced in both the right and left worlds.
Shipov does not use any new or unknown characteristics of particles and antiparticles. Therefore
one must assume that tharficlesantiparticles of both right and left worlds simultaneously
possess both masses and electrical charges, and magnetic moments and spins.

The Terletskiy microscopic model of parti@atiparticle quadrigues is affirmed in
Shi povdos t htwmwmechaaidsletelhe quan

2. 1. 6. Aki movds f i t-amipadicgeduadriguel et ski yds parti

At the same time, the theory that we were discussing in the previous section is very far
from such classical macroscopic concepts as polarization defined asnthévector sum, for
example) of elementary dipoles or moments in a unit of volume. Therefore, the need arises to
make the transition from the microscopic representations of Terléspov to the
phenomenological representations of Akimov. This itemmsinevitably leads to the assertion that
Aki movds fiton mu santiparticle gaiabuina Terletskiy partighediparticlec | e
guadrigue. I n this case, the shortcomings of
and indeterminat gravitational polarization of the PV are eliminated. The PV becomes fully
neutral, and its gravitational polarization is defined precisely, like the electrical polarization of the
PV [6].

In populating the Akimov fiton with Terletskiy quadrigues oftjdes-antiparticles of right
and left worlds, we obtain a unified symmetrical system of electrical, gravitational, magnetic and
spin polarizations of the PV. On the strength of the fact that the paditiigarticles of the two
worlds simultaneously @sess positive and negative charges and masses, as well as magnetic
moments and spins, one must expect connections of the electrical and gravitational polarization
and the magnetic and spin polarizations.

2.1.7. Polarizationfield conception of the phystal vacuum

In the theories of dielectrics and magnetics, i.e., in the theories of material polarization
media, polarizations characterize the state of matter itself, while the fields are factors of the change
in these states. The polarization valuesliglectrics and magnetics are actually related to the
configurations of the electrical dipoles and magnetic moments, while the fields are related to the
forces that cause variations in these configurations. Hence the fields prove to be the cause, while
the polarization is the effect of this cause. One can say in this connection that the polarization
field conception has been confirmed in the polarization matter theories in question as a
combination of representations of the interactions of various fratidielectrics and magnetics.

The PV polarizations considered above do not differ fundamentally from the polarizations
of matter. Therefore, all the approaches to them remain the same as the approaches to material



polarizations. Consequently, it isalpossible to use the conception above, which will be referred
to hereinafter as the polarizatifield conception of the PV, in the ndtomogeneous PV model.

One can note the total similarity of the polarizatf@id conception in electrodynamics,
and,consequently, in electrogravidynamics as well, and the conception of generalized coordinates
and generalized forces in mechanics. Obviously the generalized coordinates correspond to
polarizations, while the generalized forces correspond to fields. Hwowbis similarity does not
in any way mean a return to mechanistic representations in electrodynamics. In this analogy, one
must see an identical, objectively existing caasdeffect relationship between the fundamental
concepts of two different thees.

2.2. Model of nornhomogeneous physical vacuum from Terletskiy quadrigues and dyads

2.2.1. Basic properties of the physical vacuum of Terletskiy quadrigues

Since various partictantiparticle pairs are produced in the vacuum, the Akimov fitan ca
also be made up of various pairs and can have a complex internal structure. These pairs must be
based primarily on quarks, electron, proton and neutron. It must be the same in the replacement
of particleantiparticle pairs in the fiton with Terletskgquadrigues of particlantiparticle of the
right world and particlantiparticle of the left world. The quadrigue must also be based on quarks,
electron, proton, neutron, etc. In addition, the features of the PV considered above are defined not
by the canplex structure of the fiton but by the properties of another Terletskiy fiton. Therefore,
only one Terletskiy quadrigue will be represented in the fiton below, with the basic particle (right
world) parametermii massjyi electrical chargesi spin; /i magnetic moment. Such a fiton is
shown in Fig. 1.

1 2
+m, +q, +m, -q,
+S, 4 +S,-Mm
3 4
-m, +q, -m, -q,
-S, Hn -S,-M
Fig. 1.

As one can see from the figure, the fiton contains particle 1 of the right world with the
parametrs 4m, +q, +s, +/17 antiparticle 2 of the right world with the parametens -, +s, -/77 and
two particlesantiparticles 3 and 4 of the left world with the parametexstq, -s, +/77 and-m, -q,
-s, -m respectively. Based on the idea put forward by Akirof the unobservability of the PV in
an unexcited state, one must assume that partaolgsarticles 34 in the absence of fields are



enclosed one in another [2]. In this case, the PV will be absolutely neutral in the sense that its
mass, electrical @rge, moment of the quantity of motion and magnetic moment are equal to zero,
in the microscopic as well as the macroscopic sense.

One can see from an examination of Fig. 1 that even on the basis of classical physical ideas,
the fiton in a gravitationaliéld becomes a gravitational dipole, and, consequently, the PV takes
on gravitational polarization. In an electrical field, in a similar manner, the PV takes on electrical
polarization. In examining the effect of a magnetic field, it is necessary ttundamental
concepts of quantum mechanics [68], according to which the magnetic moment can be directed
either according to the orientation of this field or opposite to it. In the case of the effect of a spin
field, the same thing pertains to the spings&l on these ideas, one can see that the PV takes on
magnetic polarization in a magnetic field and spin polarization in a spin field.

The most important result of the consideration of the PV consisting of Terletskiy
guadrigues is the absence of any catine among the four polarizations. Actually, according to
Fig. 1, gravitational polarization develops under the effect of a gravitational field, but electrical
polarization does not. The displacement of positive masses (1; 2) and negative mas&ssa(3; 4)
gravitational field results in the displacement of electrical charges, but these charges remain
balanced in both positive and negative masses. Quite a similar situation develops under the effect
of an electrical field. In this case, the positive arajative mass remain balanced. In the
consideration of the effect of magnetic and spin fields, one must keep in mind that the direction of
the spirsis rigidly related to the orientation of the magnetic momenind the spin and magnetic
polarizationsare specifically statistical concepts with a physical sense only in the consideration of
a large number of fitons. In addition, in these cases as well, the situation remains quite similar
under the effect of gravitational and electrical fields. A changeagnetic polarization is not
related in any way to a change in spin polarization, and vice versa.

2.2.2 Three physical vacuums. Nehomogeneous physical vacuum of Terletskiy quadrigues
and dyads

Il f one starts from AKki nmeovabiesnediuch exan undxcitadh e P\
state, or, more precisely, as a neutral medium, where the mass and electrical charge of all four
polarizations are equal to zero in the microscopic sense, one must acknowledge that, generally
speaking, there must three PVheBe three PVs are shown in Fig. 2.

PVM APV PVA
+m, +q, +m, +q, +m, -q, +m, -q,
+s, + 0 +S, +U +S, -l +S, -l
-m, -q, -m, +ql -m, -q, -m, +q1
-S, -U -S, +l -S,-H -S, +

Fig. 2.

The PV of Terletskiy quadrigues can be eatl , foll owing Shipovos
absolute physical vacuum (APV). The basic physical properties of this vacuum have been
examined above. The PVM, i.e., the physical vacuum of matter, and the PVA, i.e., the physical



vacuum of antimatter, are forih@s a result of the division of fitons of the APV into two halves,
or two Terletskiy dyads.

One must hypothesize that in some way unknown to us, the particles-btdredfof the
PVM and the halfitons of the PVA are grouped into some media v a ¢ o u yns it whichs 0
occupy individual local regions of space in the unbounded space of the Universe, which is filled
with the APV medium. Itis in just this sense that the-hnomogeneity of the physical vacuum is
understood in this model.

On the strengtlof the properties considered above for the particlastiparticles of the
right and left worlds, the hafftons of the PVA and the PVM in the absence of fields are also
neutral in both macroscopic and microscopic senses, like the APV. It is easeteecthat a
half-fiton of the PVM includes a particle of the right world, i.e., a real particle, while ditaadf
of the PVA includes an antiparticle of the right worlds, i.e., a real antiparticle. For just this reason,
we call the PVM the physical vagm of matter (but not Matter) and the PVA the physical vacuum
of antimatter (but not Antimatter, since Matter is a unity).

2.2.3. Basic properties of physical vacuums of matter and antimatter

The polarizations of the PVM and the PVA, in contrast to tR& Aprove to be strongly
related in pairs: electrical and gravitational, and magnetic and spin. Under the action of an
electrical field on the PVM and the PVA, a gravitational as well as an electrical polarization
develops, while under the effect of a\gtational field, these two polarizations also emerge.
Under the effect of a magnetic field, a spin as well as a magnetic polarization develops, while
under the effect of a spin field, these two polarizations also develop. The indicated features of the
PVM and PVA become obvious when one considers thefhaif of the PVM (Fig. 21 left) and
the halffiton of the PVA (Fig. 2 right), if one starts from the particleantiparticle properties
discussed above.

At the same time, one can also see the fonesfdal difference between the PVM and the
PVA. Under the effect of a certain field, the accompanying polarization has the same orientation
as the polarization of the type like the field in the case of the PVM. In the case of the PVA, the
accompanying pakization has an orientation opposite to that of the polarization of the type like
field.

2.2.4. Circulation of matter in the Universe

Based on the model of the PV as consisting of partaiparticles of right and left
worlds, one can obtain a schatic model of the Universe in which matter develops from the PV
and disappears in it. The starting point of such a model is a refined definition of matter: matter is
that which has positive mass; i.e., it includes normal (observable) particles andialetspaith
positive masses. As already stated above (Fig. 2), the PVM consists of these particles, while the
PVA consists of antiparticles, provided, of course, the APV is set aside. Consequently, matter in
the sense specified above can appear asuét tégthe decomposition of both the PVM and the
PVA. In the former case, particles with positive masses should appear, while in the latter,
antiparticles, also with positive masses, should appear. However, since antimatter is an exception



in the observiale Universe, the idea arises that the reactions associated with the PVM and the PVA
occur in different ways.

The PVM decays with a specific relaxation time into the particiest+g, +s, +1 and-m,

-q, -S, -M. If nuclear reactions in which antipartick® generated are excluded from consideration,
one must reject the hypothesis of the decomposition of the PVA. The PVA, on the contrary, in
some way unknown to us, collects from the APV the stray partioesa; +s, +4 and-m, -q, -S,

-4 which appear aa result of the decomposition of the PVM and restores the quadrigues of the
APV. The circulation of matter occurs in this way.

Figure 3 shows a Terletskiy particatiparticle quadrigue (at the top), a dyad of particles
of the PVM (left), a dyad of ptcles of the PVA (right) and individual particles of matter of the
right worldi ordinary particle$ and particles of the left world (with negative mass). The arrows
indicate the following transformations: 11lthe separation of PVM patrticles from therletskiy
guadrigue; 2 the separation of PVA patrticles from the Terletskiy quadriguett® separation
of particles of matter from the PVM dyadsj 4he separation of particles of the left world from
the PVM dyads; 5 and 6 the combination of parties of matter and particles of the left world
with PVA particles into a Terletskiy quadriguej The end of the cycle of the transformation of
matter.

Based on the diagram of Figure 3, one can present the following picture of the circulation
of matter inthe Universe. Particles (dyads) of the PVM and particles (dyads) of the PVA are
generated from the APV as a result of the strong energy effect in the stars. They are collected
separately into local formations, which are identified in this study withraaselfluminous
formations. Hence two types of séliminous formations must exist; these may provisionally be
called PVM and PVA formations.
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Fig. 3.

Both these types of formations should disappear outside the places where they are
generated. Substance, mainly in the form of hydrogen, should be formed around the PVM
formations at the expense of the dyads. The PVA formations, on the other hand, should lose their
dyads as a result of their connection with particles of substance and panticlgs-s, -pu of the
left world. In this case, Terletskiy quadrigues, i.e., the APV, should develop.

2.3. Equations of a macroscopic model of combined electrogravidynamics

2.3.1. Equations of Maxwell and Heaviside in the polarizatiofiield conception of the physical
vacuum

The ideas of electrical, magnetic, gravitational and spin polarizations #&tgldighe PV
considered above give rise to a combined model of electrogravidynamics. It is natural that the
electromagnetic part of this model should be based on Maxwell electrodynamics. As we know
[58], this theory was developed based on the analysistensive experimental data. The area of
its applicability ends at dimensions less thai®1n, i.e., at the distances of the effect of nuclear
forces [53].

Three conditions are of fundamental importance in electrodynamics:

1. Linearity of the basic eqtions of Maxwell;

2. Equilibrium, on the whole, of positive and negative electrical charges;

3. Covariance of the equations of Maxwell relative to the group of Lorentz

transformations.

The linearity of the basic equations of Maxwell makes it possible to ug@itiogple of
superposition of potentials and fields. The superposition principle, in turn, forms the basis for
theories of electrical and magnetic polarizations.

I f the electrical charges in space were ni
would lose its physical content in connection with the divergence of the sums and integrals for the
potentials. In this case, it would be impossible to determine the electrical and magnetic forces.

Einsteinds speci al t h e or gonnecfion with prableinsyaf t y (S
electrodynamics and, after receiving experimental substantiation, took on independent importance.
In particular, the group of Lorentz transformations used in electrodynamics received physical
substantiation: transformations ajordinates, fields, polarizations and currestiarges [58].

In the polarizatiorfield conception of the PV, electrical and magnetic polarizations of the
PV can be incorporated in equations of Maxwell only in the way in which like polarizations of
substace are incorporated.

In the gravitational part of the ndromogeneous PV model, the gravitational and spin
polarizations come to the forefront. Therefore, the first fundamental condition of electrodynamics
must be extended to the theory of gravitatielested as a component of the model in question;
i.e., it must be linear.



In connection with the questions being examined, it is impossible to move past the
recognized theory of gravitationEi nst ei nés general theorear.of r el
However, the theory of regular stars with a mass not exceeding 100 times the mass of the Sun does
not require the theory of relativity [63]. I
which is what the D'Alambert wave equations in pbés are [73], can be used to describe the
gravitational processes in the vicinity of th
equation. D' Al ambertds equations are unsuit a
Therefore, it imecessary to take another stgp switch to equations of gravitation similar to the
equations of Maxwell, i.e., to relationships expressed through fields. This transition is familiar as
the Maxwellization of the equations of the GTR [74]. Theoreticalhe can incorporate
gravitational and spin polarizations of the PV in such equations. As early as 23 years before
Einsteinds GTR, however, Heaviside proposed e
Maxwell [47]. These equations conform W& a number of laws and principles of physics.
Therefore, one can go directly to the equations of Heaviside, thus bypassing the GTR.

However, there is a great difference betwe
former relates to a limited Urerse, while the latter relates to an unlimited Universe. Therefore,
in Heavisidebs theory, as in Newtonbés theory,

discrepancy, i.e., the problem of the gravity paradox in a limitless Universkville matter [63].
However, this difficulty occurs only in a case where the existence of matter with, and only with,
positive mass is assumed.

|l f we start from Shipovds ideas |[53], whi
masses in the Universéhe objections related to the gravity paradox are removed at once in
Heavisideds (and Newtoné6és) theory of gravity.
positive and negative masses appears in Heaviside gravidynamics and is equivalent to the
fundamental condition of the equality of positive and negative electrical charges in
electrodynamics.

Based on the recognition of the STR as a theory for general application, it is necessary to
extend the group of Lorentz transformations to the Heavisiddieqsas well. In particular, it is
necessary to accept the speed gravity waves as equal to the speed of light, assuming mass to be a
relativistic invariant.

One can demonstrate that the connection of the Heaviside theory and the STR (in the form
of theMinkowski theory) results in the modern Loreftizvariant theory of attraction (LCTA), for
which Streltsov provided substantiation [59]. The only difference is in the fact that the equations
of the LCTA are represented by potentials in the form of limeare equations of D'Alambert.
(relativistic equations of Poisson), while the Heaviside equations are represented by fields. It is
just this difference, however, which is of fundamental importance in the case of the polarization
field conception of the PV.One can incorporate the polarizations of the PV in the linear field
eqguations of Heaviside as simply as in the linear field equations of Maxwell.

Hence all three fundamental conditions of electrodynamics also become valid in the
Heaviside theory, if rafivistically invariant masses are substituted for relativistically invariant
charges in this case.

A large number of parameters characterizing the state of the PV, greatly exceeding the
number of parameters in electrodynamics, emerge in this macrosomulel of the non
homogeneous PV. In this connection, the need arising for introducing a certain uniformity in the
designations of related physical variables and for establishing a correspondence of names to



alphabetical designations. In equations of Malkwrt is advisable to reject even the customary
induction and polarization designations which have become international.

The following designations are employed hereinafter for the case of isotropic PV and
substance: For field& i electrical;M 6i magetic;G 1 gravitational;ST spin. For polarizations
of the PV:Perv i electrical;Pvrv T magnetic;Pcrv i gravitational;Psgvi spin. For polarizations
of substancePex i electrical;Pvk T magnetic;Pck i gravitational;Pski spin. In addition, the
following designations are introducede i the density of electrical charges of the substange;
i the density of gravitational masses of matlers r e A i the density of electrical current of the
substance)s = rc Av T the density of gravitational current of the substandethe velocity of
electrical or gravitational current carriers. In a case of movement of an electrical pointgcharge
Je =vqd(r T rg); in the case of movement of point gravitational masdc = vmd(r 7 rm); d(r
rm) is thed-function; rq andrm are vectotrradii of the trajectory of movement of the electrical
charge and the gravitational mass, respectivellythe current @ctorradius;v = dr¢/dt = drm/dt.

The equations of Maxwell in the model in question (in the polarizdigbeh conception of
the PV) have the following from [58]:

divP. = rg; 1)
div P, =0; 2)
m'o rotMi=JE+”PE; (3)
Lt
mo rotE=-&; (4)
Lt
PE = PEFV + PEK ’ (5)
PM = I:)MFV + PMK ' (6)

where the designations indicated above have been atssdthemagnetic constant or magnetic
permeability of the vacuum.
In the case of the absolute FRE= D; Pex = P; Perv = &E, whereD is electrical induction;

P is electrical polarization of substan@gjs the electrical constant or electrical permitivityttoé
vacuum;M 6= mH (M 61 magnetic field);Pm = B/mg; Puk =M (M T magnetization)Pwvev = H,
whereB is magnetic inductiortd is the magnetic field in the APV. In this case, the equations of
Maxwell take on the customary form (in the system of MKSA anah&s) [30]:

divD=rg;

divB =0;

wherec = (&m) 2 is the speed of light in a vacuum.



The equations of Heaviside in the model in question have the following form [3, 74, 75]:

where designations indicated above have been asisdhe spin constant or spin permeability of

the vacuum.

divP; =-};
div P =0;
irotS:-JG+
S0

irotG =- U_PS’
S0

PG = I:)GVF + I:)GK;
PS = I:)SFV+ PSK’

uP,

In the case of ®1APV: Pcryv = goG; Psrv= %'1S, wherego = (4pG)L; G =

6 .
kg Ac?i is the gravitational constant, ang = (goso) *2 = c is the speed of gravity waves in a

(7)
(8)

9)
(10)

(11)
(12)

6 @3 AA

vacuum, which is equal to the speed of light in a vacuum. The values airibants and the
dimensions of the variables in the equations of Maxwell and Heaviside are presented in Table 2.

Table 2
Maxwel |l s eq Heavi si deds
g | 8.855Q0'?m3Rg!'&®? | g, | 1.193Q0° m3kgG?
m | 1.257A0°mékgGs?@2 | = | 0.93290%° mikg™
re m3@@ =Kl /m3 re m> (kg =kg/m°
o =1 kgOnG?
Je M2\ = Alm’ Jo | MPGgGT ="
e Kl &n o kg On
-2 — 2 —
Pe m“GQA = s Pe m - kg = o~
~ T
Py nLieh = A O?Tl P | mitig@!= kg ®n3 G
m
mkg & A1 = <9 (ma?) )
E K| G m@?
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One can see from Table 2 and from élggiations of Maxwell and Heaviside thatis the
density of the quantity of motion or the density of impulses, i.e., the vector sum of the quantity of
motion in a unit of volumePe is the sum of densities of electrical dipoles of the PV and substance;
Pc is the sum of densities of gravitational dipoles of the PV and substpnds; the sum of
densities of magnetic moments of the PV and subst&scethe sum of densities of moments of
guantities of motion (spins) of the PV and substakds;the accleration multiplied by the factor
1 kg/Kl; G is the acceleratioriyl 6is the angular frequency multiplied by the factdglIKl; Sis
the angular frequency. Hence a correspondence is established between the names and the physical
natures of the polarizatiodimensions. The fields, G, M 6andS have mechanical dimensions,
which reveals their direct relationships to forces and mechanical moments.

2.3.2. Equations of Maxwell and Heaviside as a combination of laws of matter and the
physical vacuum

The equabns of Maxwell were created based on experimentally established laws of
electromagnetism. Both laws related to the PV (almost all such laws: Faraday, Ampere, Coulomb,
radiation, etc.) and laws not related to it (the law of the preservation of elech@rgks) follow
naturally from them. The situation is more complicated with respect to equations of Heaviside.
They include only two experimentally establis
law of the preservation of gravitational ma3$e latter, however, requires special consideration,
especially in connection with the relativistic problems of gravitational, inert and rest masses. All
other laws which follow from the equations of Heaviside still require their own experimental
confirmation. The polarizatiofield conception of the PV introduces its own extremely important
refinements to the laws of the equations of Maxwell and Heaviside. The physical effects on which
the equations of Maxwell and Heaviside are based are consideteahatysally below.

Coul ombébs Law in nonrelativistic approximatio

When a point electrical charge = q1 d(r - rq) is located in the APV, according to (1),
there emerges an electrical field

E= I:)EFV - ql - qu,
eO 410 érq

whererq is a vector, the origin olvhich is located at the point of the location of the electrical
chargeq:, while the end is at the point of observation of the figJas the absolute length of the
vectorrg.

The force acting on a point electrical chargdocated at the field obseran point is
expressed as follows:



F,=0,E= qlng qu : (13)
pe,

The relationship (13) obviously expandssed |
g2 are positive, they repel each other.
Newt onds Law of Gravi timatann nonr el ati vistic ap

When a point gravitational mass = my d(r - rm) is located in the APV, according to (7),
there emerges a gravitational field

G — I:)GFV - rnl @
do  4gry "

whererm is a vector, the origin of which is located at the point of the locatiorecjrttvitational
massmy, while the end is at the point of observation of the fields the absolute length of the
vectorr m.

The force acting on a point gravitational masdocated at the field observation point is
expressed as follows:

F,=m,G=- "% g (14)

The relationship (14) obviously expressed
masses): andg are positive, they attract each other.

It is easy to see that the replacement of the plus sign in equation (1) of MaxweHevith
minus sign in equation (7) of Heaviside is of fundamental importance.

Law of preservation of electrical charge

The law of preservation of electrical charge follows from Maxwell equations (1) and (3)
and has the following form:

divJEz-%. (15)

This equation should be considered based on the condition of covariance of equations of
Maxwell relative to Lorentz transformations.

Equation (15) is Lorentzovariant; i.e., it remains unchanged in both a stationary system
and any mobile refrence system in the performance of Lorentz transformations for the density of
the currentJe and the density of the electrical charge of the form: re = ré + J u/c?),
Jr=gI b+ rau), IF2=J 8B, I =J &, whereg= (1 - u?c® ™2 The prines in these equations
relate to a stationary reference system (the mobile reference system moves atadorageaxis
1).



In addition, the integral law of the preservation of electrical charge, according to which the
total electrical charg® in some imited region of space remains unchanged (is invariant) in any
inertial reference system [58], is also fulfilled.

Law of conservation of gravitational mass

A relationship of the following form follows from Heaviside equations (7) and (9):

: e
divJig =- : 16
" (16)

This relationship can at once be called the law of the preservation of gravitational mass in
connection with the fact that the masses included in the Heaviside equation have a direct
relationship to Newt oeriigshis Questionacas$ in tercase of équations | n
of Maxwell, one must start with the condition of covariance of the equations of Heaviside relative
to Lorentz transformations and the integral law of the preservation of gravitational mass.

Equations (16)ike (15), is Lorentzcovariant. Hence the Lorentz transformation for it has
precisely the same form as for equation (15); it is only necessary to charfysuecripts tas
subscripts. The integral law of the preservation of gravitational mass teadsunambiguous
conclusion: the mass associated with the densitpust be the intrinsic mass; i.e., the rest mass.
This mass specifically is a relativistic inva

Laws of neutrality of matter and the physical vacuum

In the Maxwell theory, the divergences of the electrical and magnetic polarizations of
matter are the densities of the bond (polarization) electrical and magnetic charges of matter [31,
32]. Similar definitions can extend to both the electrical andnetig polarizations and to
gravitational and spin polarizations of the PV. With such an approach, equations (1), (2), (5) and
(6) of Maxwell and (7), (8), (11) and (12) of Heaviside take on the physical sense of the equality
of the sums of free and bouetkctrical, magnetic and spin charges and gravitational masses of
the PV and matter to zero at each point in space.

In particular, it follows from Maxwell equations (1) and (5) that

rEFV+rEK+rE:07 (17)
whererek = -div Pek is the density bbound charges of the electrical dipoles of matter [B&y
= -div Pery, by analogy, is the density of bound charges of the electrical dipoles of the PV.

It follows from Heaviside equations (7) and (11) that
+retrg =0, (18)

rGFV GK



wherercryv = div Pery is the density of bound masses of the gravitational dipoles of thedrV;
= div Pck is the density of bound masses of the gravity dipoles of matter [3, 75]. It is taken into
account in the definitions aferv andrck that there is a minus sigat the masses in the equations
of Heaviside where there is a plus sign at the electrical charges in the equations of Maxwell.
It follows from Maxwell equations (2) and (6) that

ey ¥ Mue =0, (19)

whererwrv = -div Pury is the density obound magnetic charges of the Pk = -div Pk is the
density of bound magnetic charges of matter.
It follows from Heaviside equations (8) and (12) that

rSVFV + rSK = 0’ (20)
wherersev= +div Psrvis the density of bound spin charges & BV;rsk= +div Pskis the density
of bound spin charges of matter.
The fact that the free and bound charges and gravitational masses of the PV and matter in
the polarizatiorfield conception of the PV of (1{R0) are equal to zero can be called theslaiv
total neutrality of matter and the PV. One must remember that these laws have physical sense for
macreobjects.

Laws of continuity of total electrical, magnetic, gravitational and spin currents
The Maxwell equations (3) and (4) can now be repteseas follows:
Jua =Je+ I, (21)
Jen=-Juo: (22)

whereJva = m3t rot M@ Jea = m3t rot E; Jep = YPe/|t is the sum of the bias electrical current
densities of matter and the P¥&p = yPe/pt is the sum of the bias miagtic current densities of
matter and the PV.

Heaviside equations (9) and (10) can also be represented in the following form:

‘JSA:-‘JG+‘JGD; (23)
‘JGA =- ‘Jsm (24)

whereJsa= Sot rot S; Jea = sot rot G; Jep = HPa/|t is the sum of the bias gravitational current
densities of matter and the P¥§p = uPs/t is the sum of the bias spin current densities of matter
and the PV.

In the polarizatiorfield conception of the PV, the bias currents, electrical, magnetic, gravatation
and spin, of matter and the PV are polarization currents, and, in this sense, they do not differ from
the electrical polarization bias current in matter. Hence all eight bias currents take on a specific
physical sense, while in the field conceptionh& PV, even the bias electrical current in a vacuum

is an abstract concept.



The relationships for current densities (224) include four variables Jea, Jva, Jea, Jsa
T which are associated with the properties of the PV. These variables haveoagkiptonly to
the manifestations of material but not mattéo four fields, in this caseE, Mg G, S. The basic
property of these currents is reflected in obvious relationshipgediv O; divJea® 0; divJual
0; divJsa® 0. Consequently, acating to the Ostrogrdskisauss theorem:

fen dS=-fi),0 dS=0 (25)
S S
Fon dS=- f{¢p dS=0; (26)
S S
Fun dS=- f{J:c+3p) dS=0; (27)
S S
FsadS=-f{- Jo+Jgp) dS=0, (28)
S S

whereSis a closed surfacéS is the vectodifferential of this surface.

The relationship (27) expressed the law of the continuity of total current in the theory of
electromagnetism [30]. The relationships (25), (26) and (28), by analogy, can also be called laws
of the continuity of total gravitational, magnetic and spin cusiemgispectively, and the currents
Jea, Iva, Jea, Jsacan be called the total currents of the respective descriptions.

Hence in this model of the PV, the equations of Maxwell and Heaviside appear as a
combination of relationships expressing the physicaknwscopic laws of matter and the PV. In
the case of the absence of matter in the space in questiord(sc = 0; 7rex = 0; rek = 0; rvk =
0; rsk=0; Je = 0; Jg = 0), the relationships (1-{20), (21}(24) and (25Y28) do not lose their
physical contet and represent macroscopic laws of the PV as a material medium. In this case, the
laws

reey =0 (29)
reey =0 (30)
Iwev =0 (31)
[y =0 (32)

express the absolute naality of the PV in the absence of matter. The PV remains in the neutral
state under the effects of all fields: in the propagation of electromagnetic and gravitational waves,
in particular.

In this case, the laws



Jua =Jenvs (33)
Jea =- Jyrvs (34)
Jsa=IJsrs (35)
Joa = Jspv (36)

express excitation of the PV by fields in the absence of matter.

Hence in this conception of the PV, all the equations of Maxwell and Heaviside appear as
a setof the physical laws considered above reflecting the electromagnetic and gravitational
properties of two media at the madevel: the PV and matter. One must also keep in mind the
laws of the superposition of like fields, which are a consequence bhéaeity of the equations
of Maxwell and Heaviside, in a number of laws of electromagnetism and gravispinorics.

2.3.3. Polarizations of the physical vacuum as a function of fields

The dependencies of the polarizations of the absolute PV, the PVMaRYA on fields
differ, as one can see from the previous examination.

In particular, the polarizations for the APV depend only on their own fields and have the
following form (Fig. 1):

P. =P, =6 E (37)
Py =Pysy =W, Mj; (38)
Py =Pgry =1, G; (39)
P, =Py, =1t,S, (40)

whereno = mg*; o =go; fo=so™.

For the PVM and PVA, the electrical and gravitational polarizations and the magnetic and
spin polarizations are related (Fig. 2). These connectian be expressed in the form of the
following two equations:

cldp .
AP 41
=Py (41)

Peryv

Purv

m
e (42)



In (41) and (41), the plus sign pertains to the case of the PVM, while the minus sign pertains to the
PVA.

Since the electrad and gravitational polarizations of the PV are proportionate to he force
mG+gE, in light of (41), one can obtain two expressions for these polarizations:

I:)EFV = eO E +g0 G’ (43)
Psry =1,G +g, E, (44)

where a plus sign must be attribd to the coefficierg in the case of the PVM, with a minus sign
for the PVA.
Assuming that the magnetic and spin polarizations of the PV are proportionate to the force
vectornM 6+sS, in light of (42), one can obtain two more similar expressionh&ontagnetic and
spin polarizations:

Puey =Wy Mi+/,S; (45)
Pepy =1, S+/,Mj, (46)

where the coefficierto has a plus sign in the case of the PVM and a minus sign in the case of the
PVA.

2.3.4. Problems of combined electrogravidynamics

Hence in the case of the filling of space by the APV, the equations of Maxwell and
Heaviside, according to (3{30), prove unrelated. In this case, the polarizdfieid and field
conceptions of the PV produce indistinguishable results, and thecguait Maxwell (1)(6) and
Heaviside (7X12) can easily be converted to a form familiar in the literature.

As already stated above, it is suggested that the PVM and the PVA occupy local regions of
space, while the space outside these regions is filjethd APV. One can also assume that
mixtures of PVM or PVA with the APV are present in local regions of space. These regions of
space are called VD [6]. In the regions of space occupied by the VD, the equations of Maxwell
and Heaviside (1J12) prove tobe related according to (4846). Hence joint problems of
electrodynamics and gravidynamics emerge. In these problems, the coefficéamtso must be
represented by finite functions of the thwdimmensional coordinates y andz and the time (for
describing the movement and deformations of the local regions in space). In a region of space
outside the VD, it should be assumed tipat 0 andl o = 0.

As one can see from the preceding analysis, the coefficegnts, 16, to have strictly
defined numerical values in the APV. However, in regions of space filled with VD, these
coefficients can be functions of the coordinates and time.

A full statement of the problems of the electrogravidynamics of the PV also assumes the
specification of the fielsl external to the VD, one of four or their combinations, as both constant
and variable, in the form of incident waves (electromagnetic or gravispin), for example. The target
functions are the polarizations and fields induced. The induced polarizati@egstrpassible to
determine the forces acting on the VD.



The VD penetrate into matter (air of the atmosphere, water, solids). However, while the
APV does not interact directly with matter, the PVM and PVA in the form of VD do interact
directly with it. This interaction of the VD and matter is of the same kind of major scientific
interest as the interaction of the VD with fields. A detailed mathematical description of the
members of equations of electrodynamics-((B) reflecting the properties of theatter is
necessary for describing the interaction in question.

We shall mention here that the form of the equations of combined electrogravidynamics
(1)-(12) and (43)46) presented above is close to the physical essence of the equations of Maxwell
and Heawviside. However, it is unusual and can cause difficulties in the performance of practical
calculations of the physical processes in the VD and associated with the VD. Therefore, the
traditional form of the equations in question which was adopted fdietdeconception of the PV
is used below.

2.4. Equations of a macroscopic model of combined electrogravidynamics for practical
calculations

2.4.1. General equations of combined electrogravidynamics

In a general case, when the APV or PARMA and matte are considered, the vacuum
matter equations of combined electrogravidynamics with ahoopmogeneous PV have the
following form [3, 4, 6]:

divD=r; (47)
rotE =- ﬁ; (472)
s

divB =0; (473)

rotH = J+ *2. (472)
s

D=e gE+egEg; (48)

B=mpgH+mHy; (48)

J=SE+s,Eg+ry,, (48)

divDg =-rg; (49)
B

rotE, =- Hme ; (4%)

divBg =0, (49)

rotHG:-J+%, (49,)



Ds; =6 EcteE (501)
Bs =mmsHe+mH ; (50)
Jo =rgllg =SgEg+S . E +754/1,, (50)

In the system of equations (4(80): r, rc are the densities of electrical charges and rest
masses, respectively; Jc are the densities of eleal and gravitational currents, respectively;
E, Eg, D, Dg are the electrical and gravitational fields and inductions, respectidelys, B, Be
are the magnetic and spin fields and inductions, respectieelg; are the electrical and
gravitational réative permeability (constants) of matter, respectivejyrse are the magnetic and
spin relative permeability (constants), respectively;sc are the electrical and gravitational
conductivity of matter, respectivelyg; is the electrogravitational conduaty of matter;v, vg are
the velocities of electrical and gravitational current carriers, respectiveh, Vo, Veo are the
densities of electrical charges and masses and the velocities of macroscopic particles and bodies,
respectively;
€ =€ty
m=m,+m,
where e, m1 are the electrogravitational and magnetospin permeability of the PV, respectively;
a1, mi are the electrogravitational and magnetospin permeability of matter, respectively.
The dimensions fathe variables and the values of the constants in equationé@)7are
shown in Table 3.
The known dimensions for the variables and values of the constants in the equations of Maxwell

are given on the left in this table, while the dimensions and vabuekd equations of Heaviside
are given on the right.

Table 3
Maxwel |l 6s eg Heavisi deds
& | 8.85500012 mP*Rg'@& @2 | ac 1.19300° m3®@g&?
m | 1.2570°mkgG2@2 | mo 0.932920%° mRg?
r m3 Q@ rc m3®g
J m2 @ Jo NRCLCH
D m2 Q@ De m2®Rg
H m1A Ho m1Rg@Q?!
E m®RgGs3A ! Ec m@?
B kgOs2OA Bo ST

The standard system of designations adopted for equations of Maxwell [76] which is in use
at present has been taken as the basis in equationb(¥7) This system has great practical
advantages over the system of designations in equatioii$2)1and (43)46), which makes it
possible to use a large number of results of solution of problems of electrodynamics without
substantial changes in desajions, especially due to the similarity of the equations of
electrodynamics and gravidynamics. At the same time, the names and dimensions of magnetic
and spin fields do not correspond to each other in the system of equatie(B0j47As one can



see fom Table 3, the field$1 and Hc have polarization dimensions. In this connection, a
prolonged discussed has developed among the advocates of the field conception of the PV and has
been reflected in many electrodynamics courses [30, 58, 72], the subjetich was the
explanation of the i ssue HoofB?wWAs one lcan gee ramatlre i s t
previous paragraph, this question is clearly resolved within the framework of the polafizdtion
conception of the PV: the vectbr is a fidd, but its dimensionality must be changed; i.e., the
vector M 6= mH must be considered a field.. On the other hand, it is obvious that in the
mathematical model adopted, the solution of the problem has no determining value.

The form of the equations electrogravidynamics represented in equationgX2) and
(43)(46) can be used in theoretical studies. In the transition from the form of equations of
electrogravidynamics described by the relationships (@) to (1}(12) and (43)46), one must

keep in mind thatn, =g, = € 1, =S =m% g, =¢e; /,=ml(mme).

2.4.2. Estimates of the values of matter permeability and conductivity factors

The permeability factoreand/mand the conductivity factorsin the equations of Maxwell
for different substances are well known. In this examination, we shall estimate the values of the
gravitational permeability factorses, m& and conductivity factorsss, s1 and the
electrogravitational permeability factogs, /i of different substances.

The gravitational factors in question are defined most simply in the case of mobile particles
of matter which simultaneously possess electrical charges and masses, and magnetic moments and
spins (as well as orbital momemtkthe quantity of motion). In this case, one can use fragments
of the electronic theory of matter [60,-79)].

The force acting on a mobile particles of a substance (at a particle velegityg) can be
represented as

F =qEi+ mEj,- m*%, (51)

whereE 6= EL + [VBL]; E & = EcL + [VBeL]; EL, EcL, B, BeL are local fields in a stationary
reference system, such as a system related to the crystal lattice of a substasitiee effective
mass of the particle.

The mechanical momeiit acting on he elementary moments of a particlenagneticrn
and spirvig 1 is expressed as follows [31]:

T=[mB |+[m B} (52)

Equations (51) and (52) differ from similar relationships in the electronic theory of matter
in the additional membersonthgit wiQoh stulbes cfi i pt s.

We shall assume now that the local fields are the sums of internal fields acting from
adjacent particles of the substance and external fields present in the vacuum region (the APV, of
course, in this treatment) in which therfode in question is located. Many models for the
determination of the coefficientsof dielectrics andmof magnetics start from the calculation of
internal local electrical and magnetic fields [60]. In the case considered here, however, where we
havein mind substances with the coefficiestand /malready determined, the calculations of the



internal local gravitational and spin fields do not become superfluous, since a different approach
can be used. The effective external electrical field, whikhstanto account the effect of the
gravitational field as well, and the external magnetic field, which takes into account the effect of
the spin field as well, can be determined from the expressions for force and moment (51) and (52).
The effective gravdtional and spin fields can be incorporated in a similar way. The determination
of the effective fields leads to the discovery of the dependencies o, sc, a1, /M1 andsi on
e mands. The method for obtaining these dependencies is demonstedbad b

In the case in question, where mobile particles of a substances simultaneously possess
masses and electrical charges, and spins and magnetic moments, the following relationships are
valid:

I _ . _q
P=2p_: M =2gM: J, ==Jg, 33
G g G G ( )

whereP andM are the electrical polarization and magnetization (magnetic polarization) of the
substance, which are the sums of the electrical dipbtegx and magnetic momentsin a unit

of volume of the substanc®s and M are he gravitational and spin polarizations of the
substances, which are the sums of gravitatiBaa mx and spin momentsz in a unit of volume

of the substanceyis the gyromagnetic ratid; andJg; are the electrical and gravitational current
densitiedor thei current carrier in the substance (current carriers include the following: electrons,
vacancies and ionsy;is the displacement vector of a mobile particle of the substance in relation
to its equilibrium position.

Keeping in mind the equalityfanert and gravitational masses in a nonrelativistic
approximation, one must emphasize in particular that the relationships (53) are valid only in a case
where the length of a gravispin wave, and, consequently, an electromagnetic wave as well, is
substanially less than the dimensions of the body of the substance, or in a case where the body is
stationary in relation to the surface of the Earth, and the length of a gravispin wave is substantially
less than the diameter of the Earth. Otherwise, one capdmtely assumes =1,m =1, Q1=
0,m1=0,s6c=0,51=0. The case of rotating bodies, which is also of interest, is not considered.

In the electrogravidynamics model in question, the classical definitions of electrical and
magnetic inductions neain in effect, and the gravitational and spin inductions can be defined by
analogy with them:

D=¢gE+P; (54)
B=mH+mM; (54)
Ds = &cEstFs; (543)
Bs =mcHst msMg . (54)

The components of theurrent densities in the substance in question are expressed as
follows according to the definitions presented above:

J=rvi e =T Vi, (55)

wherevi is the average or drift velocity of theharge carriers.



The effective fields can be incorporated based on the relationships for forces (51) and

moments of forces (52) in light of the relationships of (53):

E' =E+JEg;
m
T
E, =Eg+IE,
H' =H+ e .
29
HL =H + 29 0.
M

(561)
(56)

(563)

(56u)

In electrogravidynamics, the polarizations must be determined in proportion to the

effective fields.

P=g/le-1)E;
Pe = eoa(ee - 1) Eei
M =(m )H’;

M =(m - DHG,

(57v)
(572)
(573)
(574)

wheree- 1, & -1, m- 1, mg - 1 are the electrical, gravitational, magnetic and spin sensitivity of

the substance, respectively.
It follows from (53}(57) that

2
e -1= eomz (e- 1)

€cd

€,= eo(e' 1)%;

(58)

(58)

(58)

(58)

For conductors of electrical current, we can limit ourselves to a case in which the force

acting on a mobile particle is proportionate to the velaaity

F=bv,

(59)

whereb = m*/t;; m* is the effective mass of theharge carrier, and is the relaxation time of

thei charge carrier [60].

It follows from the third equation of (53) and equations (55) and (59) that

J,=s,E+s, Eg;

(60)



Jo, =S Eg+S,E ; (602)

wheresi = riqi/ b, sci = rim/b; si = rcigil b.

In summation of the current densities in light of the fact that=qini, 7i = mini, wheren,;
is the number of mobile particles in a unit of volume of the substance witdbtrical charge;
and the rest mass, one can obtain the following expressions for conductivity:

s=anag’/b; (611)
se=anm/b; (612)
slzanimqi/bi; (61s)

The electromagnetic and gravispin processesai substance are characterized by
dimensionless relationship factors:

G @Om i('L _1:°/76_e- 1;
‘\I eonG q eOG \/E '\/E

/711 m ngG ~ 1_0 m-l
I @M M ey T2
mme A\ m Jm Jm

where

/’]ezlﬁl i, hm:m %
q\ € a\ m

It is obvious that if these coefficients are eqoatero, there is no connection between the
electromagnetic and gravispin processes. The greater the value of these coefficients, the stronger
the connection will be.

If it is assumed thah = me, q = -e, whereme and-e are the rest mass and electriciadrge
of an electron, respectively, the parameterand Ancome to be equal:

h,=h,=-4900%,

Hence the electrogravitational connection in a substance is weak in regard to inductions,
even in ferromagnetics and ferrielectrics. Thetetgravitational connection in a substance in
regard to conductivity currents, however, is strong, which necessitates devoting special attention
toit. Itis possible that the part of the noisariglectronic instruments which fails to find physical
explanation, i.e., flicker noise [80], is a consequence of this strong relationship.



In a substance there are not only mobile particles, which possess electrical charges and
masses simultaneously, but also electrically neutral mobile particles, suchrastialt atoms in
crystal lattices (hydrogen, helium, etc.), which interact weakly with the atoms or molecules of the
lattice. In this case, the expression for the gravitational conductivity changes in such a way that

Ssg=anm /b +anny/ b (62)

wherek > i are the numbers of mobile particles with the rest massd the electrical chargeg
=0.

In the latter case, the coefficient characterizing the relationship of conductivities decreases
in absolute value:

Sy

VS S

Theform of the equations of combined electrogravidynamics is the same for the description
of processes in a substance when it is immersed in the APV as for the PVM and PVA. Atthe same
time, one can assume that the coefficients of the PVM and the &@Ydaa) 2, mi(mmac) 2
have many greater values that the coefficients of mat€eec)? mi(mmc)*? This
assumption is the basic hypothesis in the model under consideration.

<1.

2.5 Equations of mechanics in macroscopic model of ndromogeneougphysical vacuum

2.5.1. Equations of the motion of a body in the absolute physical vacuum

In a relativistic model of a nehomogeneous physical vacuum, the motion of a point
substantial body in the APV is described by an equation of mechanics of MinKé®&isk

dpP
—=F, 63
m (63)

whereP = Myv is a relativistic impulsey is the velocity of the movement of the point bolfl;=
gV g= (17 n%c® Y% M is the rest mass of the bodyjs the force acting on the bodly.

For the sake of genaity of the examination, it should be assumed that the body possesses
not only a rest madd but some electrical chargg In such an examination, the resultant force
acting on this body is as follows:

F=Fo+Fy+FeotFru, (64)
where

Fo is theelectrical force acting on a body with the cha@e
Fm is the gravitational force acting on a body with the nM\ss



Fro is the electromagnetic radiation force or the radiation reaction force [58, 79] actin
body with the charg®;
Frm  is the grawspin radiation force acting on a body with the mdss

The expressions for the forcd%, Fum, Fro and Frm follow from the field equations of
electrogravidynamics.

As already demonstrated above, for the case of the APV, the coefficients of the equations
of electrogravidynamics (48) and (5@, = 0, m = 0. It is obvious that in the case in question,
alsoa:=0,m:1=0ands:=0. Butthen we haver = &1+ a1=0 andm = m1+ m1=0. Hence
in the case of the movement of a point body in tk/Athe expressions for the forces indicated
above can be obtained from equations of Maxwell and Heaviside which have absolutely no
connection to each other.

The equations of Maxwell in this case have the regular form:

divD=Qd(r-ry); (651)
rotg =- %; (65)
divB =0; (653)

HD,
rotH =de(r- rQ)+E’ (6%4)
D=¢gFE (655)
B=mH,; (65)
v=9 (657)
ot

The equations of Heaviside in thisseacan be represented in the following form:

divDg, =-Md(r-r,,) (662)
B

rotEg, =- ”me : (662)
divB; =0 (663)
rotHG=-Mvd(r-rM)+u36; (664)
Dg =6y Eq: (665)
Bs =ms He: (665)

d
= dry :ﬁ (667)

dt dt



On the strength of the independence of the equations of Maxwell and Heaviside in the
APV, the task of determining the forces acting on a point body $makn into two parts: the
problem of electrodynamics for determining the fof€esFrq, and the problem of gravidynamics
for determining the forceBw andFrm. In electrodynamics, the former problem has been solved
in [58, 79]; therefore, the end remutan be used.

The expression for the electrical force follows from the determination of the electrical field
and the principle of covariance of the equations of Maxwell relative to the group of Lorentz
transformations [58].

In particular, it follows fom determination of the electrical field that

F, =QEij, (67)

whereE s the electrical field in a mobile reference system.
From the Lorentz transformations for the fields, we obtain [58]:

Ei:%+ oE +[\8)) (68)

whereE and B are the electrical field and magnetic induction, respectively, in a conditional
stationary reference system.

The determination of the gravitational field is similar to the determination of the electrical
field. One can see from comparison of the mathigaddorms of the equations of Heaviside and
Maxwell that the principle of covariance relative to the group of Lorentz transformations is
fulfilled for them. Therefore,

F, =M Ej; (69)
Ej = (- 9)v(E,) g) ( +g(E +[vB.)), (70)

whereE éis the gravitational field in the mobile reference syst&®andBg are the gravitational
field and the spin induction, respectively, in the stationary reference system.

The following expressions for the forcds, and Fwv follow from (67)}(70) in a
nonrelativstic approximationr(<< c,g @1)

Fo =Q(E +[vB]}) (71)
Fu =M (EG + [VB G]) (72)

In electrodynamics, the second member in (71) on the right is called the Lorentz force [58].
Therefore, in simultaneous consideration of problems ofreldynamics and gravidynamics, one
can more specifically call this member the Lorentz electrical force and the second member on the
right in (72) the Lorentz gravitational force
[75].

The specific expigsions for the forcdsrqandFrmvrepresent a separate problem. It should
be noted in this connection that if the for€e is proportionate taQ, and the forceFwm is



proportionate tdvl, the forceFrois proportionate t@?[3, 58], while the forc&rwis proportionate

to M?. Consequently, in the case of the effect of foregandFw, the principle of superposition
can be used, while in the case of the effect of foFggsand Frw, it cannot. Therefore, in the
former case one can move from the equatiminmechanics of the motion of a point body to
equations of general mechanics of arbitrary motion (including rotation) of bodies with finite
dimensions.

As already demonstrated above, with finite dimensions of substantial bodies, the problem
of the relatimship of electromagnetic and gravispin processes arises, not only in cases where the
lengths of the electromagnetic and gravispin is less than the characteristic dimensions of the
bodies. However, in most problems of mechanics, the lengths of the iddveates is much
greater than the dimensions of the bodies in question; i.e., the coefficients in the equations of
combined electrogravidynamics (48) and (80F O, m = 0 ands1 = 0. Consequently, equations
of Maxwell (65) and equations of Heaviside \&hich are not related to each other are valid.
Therefore, the problems in question break down into two problems in the mechanics of motion of
bodies with finite dimensions (in the APV) as well: problems of pure electrodynamics and
problems of pure graglynamics.

2.5.2. Equations of motion of vacuum domains in the absolute physical vacuum

The hypothesis of the existence of closed regions of space in the space of the APV filled
with PVM or PVA has been stated above. In particular, the form of thasasezgn be spherical,
which simplifies calculations. It is also obvious that the space is filled with substance which is
non-homogeneous in composition. Spherical formations of PVM or PVA can be found and can
move in both rarefied (vacuum, air) and derfwater, solids) substance. These formations are
identified with the seHuminous formations (bodies) of anomalous phenomena or VD.

In connection with the problem of VD, two types of problems of mechanics arise:

1. movement of the VD simultaneously iretAPV and substance;

2. movement of substance (macroscopic and elementary particles) inside the VD, i.e., in the
media of the PVM or PVA.

The solution of problems of the first type can make it possible to determine the conditions
for capture and confinememf VD with modern equipment for organizing their systematic
radiation under steaelstate conditions.

In a hypothetical case of the total absence of substance and fields in space, the VD are
devoid of rest mass of the formation. For describing the mofisach formations, it is necessary
to incorporate ideas of relativistic quantum field theory [68].

It will be demonstrated below that the VD in fields become dipoles. In electrical or
gravitational fields, the VD become both electrical and gravitatidipales, while in magnetic or
spin fields, the VD become both magnetic and spin dipoles (moments). In a substance possessing
mass and an electrical charge, the VD become monopoles, electrical and gravitational.

In the presence of fields and substarinelf{e form of individual atoms, molecules, ions
and electrons, as well as dust), the dipoles of the VD capture the substance. Under these
conditions, the VD obtain an attached rest nMsss well as an attached electrical chaggeln



such a general caswhich is the closest to actual cosmic conditions, the VD become macroscopic
objects of classical relativistic mechanics and, simultaneously, of electrodynamics and
gravidynamics. In mechanics, the VD can be considered approximately as a point gt si
in a relativistic mediuni the APV.

One can see from what has been said that the motion of the VD as a relativistic object of
mechanics is described be equation (63). In this equation, in the case in question, the total force
can be representedtime following form:

F=Fy+Fy+FoetFpetFoy +FpstFrot Fry, (73)
where

Foe is the force acting on the VD as an electrical dipole;

Foc is the force acting on the VD as a gravitational dipole;

Fom is the force acting on the VD as a magnetic dipole (magnetic moment);
Fos is the force acting on the VD as a spin dipole (spin moment);

All four of these dipole forces will be established below on the basis of solution of the field
problems of combined electrogravidynamics. For description of the motion of VD, thesgpse
for Fo, Fm, FroandFrw are determined in the same way as in the case of a substantial body.

2.5.3. Equations of hydromechanics in the model of a ndmomogeneous physical vacuum

Certain types of vortex movement of liquid and gas which are ielgltgrneutral can be
related to the effects of spin inducti®gs. This induction is included as follows in the basic
equation of hydrodynamics of a viscous fluid [81, 82]:

2
% +[wv]+ L oradp+ grad% +n rot W=f, (74)
r
f= EG+[VBG]’
wherev is the velocity 6 the fluid; q = rotv; f is the mass force; andp are the density and
pressure, respectively, of the fluijs the kinematic viscosity factor.
Since the gravitational field is potential,
Es =-grad/ g, (75)

wherey ¢ is the gravitationlascalar potential.

Therefore, the equation (74) in the case of an incompressible liquid &liQ) can be
represented as follows:

% +[Wv]+gradH +n rotw=[vB .} (76)



p . u .
H=—+—+
PR / G.

One can go from equation (76) to an equation of Helmlobltize following form:
%V + rot[(W+ Bs )v] +n rotrotW=0. (77)

|t foll ows from (77) t hat vie> 10 ,guwidi Ifd oavn i is
force proportionate toBgv], which causes induced vortex motion in the fluid volume, appears
under the effect of a spin field.

According to the equations of Heavisjcany motion of substance inside the fluid volume
in question is associated with the appearance of spin induction. This induction, however, is slight,
since it is proportionate to the coefficiemtios, which has an extremely smadilue. In connection

with this, the corresponding Lorentz gravitational forces are also slight. And the external spin
fields from the rotating Earth, Sun, etc., are also slight. Therefore, the Lorentz gravitational force
cannot explain the intense rotatal movement of substance inside a VD.

2.5.4. Concerning equations of mechanics for a region of space inside a vacuum domain

The question of equations of mechanics in a region of space inside a VD filled with
mixtures of PVM or PVA with the APV arise#t the present time, one can make only a more or
less substantiated assumption about the possibility of using regular equations of nonrelativistic
mechanics inside a VD.

The equations of mechanics of Minkowski and the equations of Maxwell and Heaviside
are connected by a single parameter of fundamental impoitdaheepeed of light. At the same
time, all these equations are indissolubly linked to the APV. Consequently, one can say that the
speed of light is general among the fundamental paramaténe APV. At a velocity of the
movement of some substantial bady< c, the equations of Minkowski pass into regular equations
of nonrelativistic mechanics.

Two parameters with a velocity dimension emerge in combined electrogravidynamics [3]:

— C . — C

u+ - ] u. - ]
Ja+ a, 1+ am) Ja- a, ﬂl am)

where
el

NS " Imme

Consequently, one can assume in a case of mixtures of PVM or PVA with APV that the equations
of mechanics will be regular equations of nonrelativistic rags withn << n., if a&>0 and
am>0, andn <<n., if >0 and &> 0.

a, =



It will be demonstrated below that a VD in magnetic and spin fields takes on spin
polarization, which is the density of the moment of the quantity of motion of the PV in theevolu
of the VD. Following Sedov [83], one can understand this polarization as the intrinsic density of
the moment of the quantity of motion of the VD. A VD with captured substance is a uniform
mechanical system. Consequently, the VD exchanges the mohtlkeatquantity of motion with
the captured substance according to the law of mechanics concerning the preservation of the total
moment of the quantity of motion of VD with captured substance.

The mechanical concepts examined are quite sufficient for cgingpeequations of
classical mechanics within the limits of the region of space of the VD. However, it is appropriate
to present these equations and an analysis of them at the same time as the study of issues of the
interaction of VD with substance.

It should be emphasized in particular that while the mechanical interaction of VD with
substance by way of Lorentz gravitational force is extremely weak, this same interaction by way
of spin polarization proves quite extremely strong. It is the latter meehanteraction in
particular which explains the intense rotating movement of substance inside a VD.

3. I nvestigation of the physical pr opert
homogeneous physical vacuum model

3.1. Basic trends in research on physical properties of vacuum domains

3.1.1. Comparison of physical properties of vacuum domains and sélfminous formations
(bodies)

The foundation for research on the physical properties of VD based orh@mageneous
PV model was laid in the studies [3, 4, 6]. These studies demonstrated that the energy of gravispin
waves reaching the VD from the APMtransformed inside the VD into energy of electromagnetic
waves. The energy of electromagnetic waves reaching the VD from the APV, on the other hand,
is transformed inside the VD into energy of gravispin waves. These studies also demonstrated
than in a gavitational field, a VD becomes both an electrical and a gravitational dipole; i.e., the
VD in this case creates both electrical and gravitational fields inside and outside itself. In a
magnetic field, the VD becomes both a magnetic and a spin dipojet ceeates both magnetic
and spin fields inside and outside itself. In an electrical field, the VD becomes both an electrical
and a gravitational dipole; i.e., it creates both electrical and gravitational fields in addition to the
Eart hos maspirfidld, the VB atomes both a magnetic and a spin dipole; i.e., it creates
bot h magnetic and spin fields i n addition t
simultaneously as a converter of energy and a transformer of two types of wavesrdrelds.

The physical properties already considered for VD as models of the anomalous phenomena
presented in Chapter 1 make it possible to find approaches to the explanation of a number of
characteristic properties of these phenomena. For examppysieal properties of natural self
 umi nous formations (NSLF), which were descr.i
be explained as follows:



1. Radiation of the NSLF in a broad spectrum of electromagnetic waves. This phenomenon
occurs as a red#t of the transformation of gravispin waves into electromagnetic waves
within the VD.

2. The development of electrical discharges inside the NSLF. This phenomenon is associated
with the electrical dipole that appears in the VD as a result of the effdut efdctrical
and gravitational fields of the Earth on it.

3. A change in the geomagnetic field near the NSLF. This phenomenon is the result of the
development of a magnetic dipole within the VD as a result of the effect of the magnetic
and spin fields of th Earth on the VD.

4. A change in the gravitational field of the Earth near the NSLF (weighting and levitation).
Such a phenomenon is associated with the appearance of a gravitational dipole within the
VD as a result of the effect of electrical and gravitaai fields on the VD.

5. Rotation of air inside the NSLF. This phenomenon is the result of a change in the spin
polarization of the VD which develops as a result of the effect of the magnetic and spin
fields of the Earth on the VD.

6. Capture of dust by the N&. This is the result of the effect of gravitational, electrical,
magnetic and spin fields of the VD as a quigable.

7. Passage of the NSLF through gases, liquids and solids. This phenomenon is possible due
to the fact that the PVM or PVA in the VD isvariety of the PV which interacts with
substance only by way of macroscopic fields.

Since the VD in four fields becomes a qutipole, four forces of a dipole nature act on it
in these same fields: electrical, magnetic, gravitational and spin forces.

Since the VD captures substance, two additional forces act on it in the atmosphere of the
Earth: the regular gravitational force proportionate to the mass of the captured substance, and the
aerodynamic force resulting from the geometric shape of the VDekhssvthe speed of the air
flow in the VD location in question.

One additional welknown property of NSLF is associated with the simultaneous effects
of the six forces indicated on the VD in the

8. Unpredictable movement of the NSLR¢cluding movement against the wind.

The VD has no rest mass. The acceleration of the movement of the VD is determined by
captured mass. In connection with the fact that part of the dipole forces act directly on the VD,
while part of the forces, gravitahal and aerodynamic forces, in particular, act on the VD through
the captured mass, the release of part of the captured mass of the VD is possible. Anether well
known property of NSLF is a result of the release of this mass of the VD:

9. Inexplicably larg changes in the acceleration of movement of the NSLF.

The physical conditions of the passage of VD through liquids and solids do not differ
fundamentally from the same conditions of the passage of VD through gases. And four dipole
forces act on the VDni both liquid and solid. In dense media, however, the processes of
depolarization of two dipoles are significantly more pronounced: electrical and magnetic dipoles.
The depolarization of the electrical dipole of a VD is the result of conductivity ¢sirieran
electrically conductive substance. The depolarization of the magnetic dipole of the VD is the result



of a change in magnetization in a magnetic substance. Therefore, partial depolarization of
electrical and magnetic dipoles in dense media ie8uk decrease in the dipole forces acting on
the VD.

The VD introduces four polarizations and, consequently, four additional fields into a solid.
Four tensors of striction stress are associated with the fields [58, 61]. The tensors of striction stress
related to the gravitational and spin fields can be incorporated by analogy with the tensors related
to the electrical and magnetic fields. In addition, another tensor is related directly to the spin
polarization: a nonsymmetrical tensor of tangentiah spechanical stresses. All these stresses
alter the initial stressed state of the solid, which is characterized by the tensor of initial mechanical
stress [61]. The striction, spin and original mechanical stresses, normal and tangential, are
summed up lgebraically. The development of these stresses can lead to many inexplicable,
anomalous phenomena, such as poltergeists.

It is necessary first of all to note the possibility of the capture of VD in individual places
in the nonRhomogeneous, heavily steegl regions in the rocks of the Earth, as well as various
structures created by man: buildings, bridges, ships, aircraft, etc. Since a VD is a unique antenna
for electromagnetic fields, all the features that characterize the poltergeist phenomenoe must b
related to captured VD. Unexpected destruction and fires can also be related to such VD.

The passage of VD through stressed-secti
homogeneous in composition can result in the release of great mechanical stresses, i
earthquakes, especially in tectonically stressed areas. Moreover, this relationship is clear. At
points of the frequent passage of VD through the rock of seismically loaded sectors, there are no
strong earthquakes, since the VD do not all great argchl stresses to build up. It is possible
that this factor explains the lack of seismic activity of the Terelf@ituno dynamo pair in Altai
[5]. At points of the rare appearance of VD, on the other hand, great internal mechanical stresses
can build g inside the rock. The appearance of VD at these locations, therefore, can be a
significant factor in triggering catastrophic earthquakes. Dmitriyev was the first to devote
attention to this relationship between VD and earthquakes [5].

The start of thearthquake process obviously can be related to known causes described in
the theory of earthquakes [84, 85] rather than to VD. Even in that case, however, VD captured
beforehand can rise above the surface of the Earth and cause local earthquakes.

Hence me can point out another property of NSLF conditioned by the striction stress in
the rock of the Earth, inside and outside VD:

10. A relationship between the frequency of the appearance of NSLF and earthquakes.

One can see from the examination of the polés#isi of a physical model of VD that it
makes it possible to explain the most important properties of NSLF.

3.1.2. Circulation of energy and development of gravispin waves in the Universe

It was stated above that for explaining electromagnetic radjasmecially the selfiminescence

of NSLF, it is necessary to assume that space is filled with gravispin waves with a high power flow
density in any preselected direction; for example, according to Smirnov [10], typical ball lightning
with a diameter oflaout 0.2 m will shine like an electric light bulb with a power of more than 100

W. In this connection, the question arises: what and where are the sources of gravispin waves?



In the study [6], this question is considered in part by the use of closed dhdaransformations

of energy, which are included naturally in models of combined electrogravidynamics the non
homogeneous PV, specifically the mutually reversible transformations: electromagnetic energy to
thermal (EMU T); electromagnetic energy toechanical (EMJ M); electromagnetic energy to
gravispin (EMU GS); thermal energy to gravispin (I GS); gravispin energy to mechanical
(GSU M); mechanical energy to thermal (M T). All six of these transformations of energy

are shown in the diagram kng. 4.

A

A

Fig. 4.

Three of the transformations of energy shown in Fig. 4 have been studied thoroughly:
EMU M;EMU T;MU T. The transformation of gravitational energy to kinetic energy of the
motion of bodies and the reverse has also been studiéd Welwever, GS energy must be
understood as three types of energy: gravitational field, spin field and the energy of gravispin
waves. The EM energy also must be understood as three types of energy: electrical field, magnetic
field and electromagneticaves.

Hence the model of a ndromogeneous PV brings up problems of the study of-little
known transformations of energy: BM GS; GSU T; and two particular transformations:
GSU M, of spin energy to mechanical and the reverse, as well as of gravispinewaxgy to
mechanical and the reverse.

The study [3] examines some of the l#keown transformations of energy indicated

above:

- the transformation of the energy of gravispin waves to mechanical energy;

- the transformation of heat to the energy of ggpwi waves;

- the reversible transformation of the energy of electromagnetic waves to the energy of
gravispin waves.

The paradoxical nature of the three latter transformations of energy is related to the
reversed signs i mg Jomthaequatohs ot Heaviside :asocomparedgoothe
signs before the symbotsandJ in the equations of Maxwell and with the coefficieateand m
in the model of combined electrogravidynamics.



It must be stated first of all that the transformations of energyuestion violate the
postulate of the growth of entropy, i.e., the second origin of thermodynamics. At the same time,
these transformations do not affect the first origin of thermodynamics or the principle of causation,
in which the cause precedes #ftect.

Analysis of the first of the littkknown transformations of energy indicated [3] that a
gravity antenna in the form of a point body in accelerated movement is not an emitter (radiator)
but an absorber (absorbent) of the energy of gravispin wawsnsequently, the mass in
accelerating motion is not the cause of the development of the energy of gravispin waves. On the
contrary, the energy of outside gravispin waves goes to increase the kinetic energy of the body in
accelerated motion.

An absorbe of gravispin waves can be described mathematically by meanscailed
leading rather than lagging solutions of wave equations of Heaviside [3]. It is known from
electrodynamics [58] that the leading solutions will not contradict the principle ddtcausnly
in one case, in which sources of outside waves are in the vicinity of the absorber.

Hence a paradoxical situation is associated with the transformation of the energy of
gravispin waves into mechanical energy. Instead of the expected sogrewispin waves, we
obtained an absorber of the waves. Outside sources of gravispin waves are required again for
describing an absorber of energy on the condition that the principle of causation not be
contradicted.

The analysis performed on the secorahsformation of energy the transformation of
heat to the energy of gravispin waviesndicated [3] that on the conditiosiss - 51> > 0, the
gravispin waves passing through a substance are strengthened due to the heat in the substance. It
is obvious that in the passage of gravispin waves through a substance, its temperature should
decrease. However, outside sources of gravispin waves are required in this case also for explaining
the process of the transformation of energy.

Only in the third transfornteon 1 the transformation of the energy of electromagnetic
waves into the energy of gravispin waves and the revailsesources of gravispin waves appear.

The sources and, at the same time, the transformers of these energies are VD. The analysis of the
third transformation of energy indicated [3] that in VD located outside substance, periodic 100%
transformation of the energy of electromagnetic waves into the energy of gravispin waves and the
reverse occurs. This transformation occurs separately atvwea@h frequency. Therefore, the
frequency spectrum of gravispin waves should be similar to the frequency spectrum of the
electromagnetic waves in the place where the transformation of energy by VD takes place.

Hence according to this model of the Ammmogeneous PV, the sources of gravispin waves
in the Universe are the VD the NSLFT themselves. It turns out that gravispin waves are
necessary to explain the saliminescence of the NSLF. In addition, it happens that these waves
again appear due to tMb T the NSLF. The existence of a large number of VD scattered in the
space of the Universe and coming into contact with the electromagnetic radiation of the stars is a
necessary condition for such a process.

The role and importance of the GS energy loarcleared up from an examination of the
transformations of energy shown in the diagram of Fig. 4. If GS energy and all three additional
transformations related to GS energy are excluded from consideration in this diagram, a diagram
of energy flows whichs well known from classical thermodynamics [86, 87] will be obtained.
Despite the partial reversibility of the transformationsUVEM, EMU T and MU T, the
prevalent total energy flows are in the direction of thermal energy (shown in Fig. 4. by eseparat
arrows); i.e., M EM- T, M- T. A continuous increase in thermal energy occurs at the expense



of mechanical and electromagnetic energy. This system includes the transformations of chemical
and nuclear energy. Part of these types of energy is transfammestiiately into heat, while the
mechanical and electromagnetic energy which emerge due to the transformation of chemical and
nuclear energy in the final analysis are also transformed into heat.

In the full diagram of Fig. 4, the prevalent energy flowsnfolour energy cycles:

T- GS M- EM- Tand F GS M- T, inwhich the VDNSLF do not participate directly, and
T- GS EM- Tand M EM- GS M, in which the VDNSLF do participate directly.

According to the estimates of [3], the energy transformatien&% and GS M are weak.

This means that at the places in the Universe where intense energy processes take place with a
significant growth in entropy, the reverse transformations associated with a decrease in entropy
can remain unnoticed. The reverse energy transformafiorSS- M, however, are widespread

in the Universe, due, in particular, to the exceptionally high penetrability of GS waves into matter.
Therefore, these transformations can play a decisive role in the absence of signs of thermal death
of the Universe.

The studies [3, 4 and 6] do not consider two transformations related to GS energy:
transformation of the energy of GS waves into mechanical energy of the rotation of the planets
and stars around their axes, and the reversible transformation of spin figjg iat@mechanical
energy of the rotation of these same objects. Meanwhile, the two energy transformations in
guestion can be considered thoroughly based on the model of combined electrogravidynamics.
Hence the no less interesting problem of the transition of energy in the rotation of cosmic
objects remained less than fully examined.

Thus the seemingly special phenomenon oflsetiinescence of the NSLF in the ron
homogeneous PV model proved to be related to a large range of fundamental issues of the
circulation of energy in the Universe.

3.1.3. Problem of weak explosions of vacuum domains

In considering the problem of weak explosions of VD, one is limited at first to the data of
observations pertaining to ball lightning (BL), as the objects ftoenNSLF family which have
been studied the most. One must direct attention to the energy levels of bursts of BL with a
diameter of about 0.2 m: the average value fsJ1€he maximum values ared00® J [10]. We
suggest that weak bursts of BL, at #iee indicated above, are characterized by an energy of the
order of 16 J, i.e., with an energy density of the burst of the order $8/16.

It is specifically the small average energy level of a burst of BL which is taken as the basis
for the weltknown theories of BL: the Smirnov plasrractal theory [10] and the Tsitovich
theoryof plasmal ust cryst al s, droplets and cl ouds [ 88
develops as a result of the restructuring of parts of the BL frame from fraetadih(carbonized
particles of ordinary dust) in denser packing and in essence is the energy of molecular cohesion.

I n Tsitovichés theory of BL, At he only sour ce
vibrations, which is either captured frohetbeginning in the volume or is captured steadily in the
volume of the ball o [88].

The Smirnov and Tsitovich theories are good at explaining the properties of luminous
spherical formations resembling BL produced experimentally in various electricahudjeshin
the presence of combustible gases and particles of dispersible electrodes [10, 11]. However, they
fail to provide an explanation for any of the properties of NBILFconsidered above. In



particular, they explain the luminescence of the formathmrt cannot explain the electromagnetic
radiation, in the decimeter range, for example; they produce energy of the orded eftiéh can
be accumulated, but they cannot explain explosions with significantly greater energy.

The theories of BL based aegular physical concepts cannot explain the qualitative
features of bursts of BL which are well known from the observation data: in many cases, after a
burst of BL in open space, it does not disappear and continues its movemeoi;[i6 the
disappearnace of BL after the burst, the blast wave interacts mechanically only with metal objects
but passes freely through insulators [17]; some bursts of BL are associated with damage to large
segments of electrical and telephone systems [10].

To explain the mdwanism of bursts of BL based on the #mwmogeneous PV model, in
light of the observation data and characteristic energy values of the bursts presented above, the
physical model of VD should be refined. It is necessary, first of all, to devote addaiterdion
to the mechanical properties of the PVM or PVA within the volume of the VD. In the fields of the
Earth, a VD becomes a qudgole. Mechanical stresses inside the VD are the result of the fields
of these dipoles.

The only possibility for explaing the observed instances of prolonged existence of an
unchanged form of BL under the effect of internal stresses lies in the fact that the PVM or PVA
inside the VDBL possesses the properties of a solid or, in other words, a vacuum crystal. In
addition, the properties of rapid changing of the internal structure and the possibility of rapid
dispersion of matter at certain maximum stresses inside the VD should be attributed to the PVM
or PVA inside the VD, since instances of a change in the form of Bto wvision and full
disappearance of the BL in the unique blast wave behavior indicated above must be taken into
account.

It is easy to see to explain the bursts of BL with the use of thtéomogeneous PV model,
problems of three types should be fotated: bursts with preservation of the form of the VD;
bursts with a change in the form of the VD; bursts with dispersion of the VD.

The study [6] considers bursts of BL with rapid changing of the form of the VD. It is
demonstrated that the values olbser for the energy of BL bursts of the order of 1@an be
related to the rapid change in the electrical energy of VD. Meanwhile, the simultaneous rapid
change in gravitational energy of the VD proved not tmbestigated in the study. Consequently,
in the problem in question, the energy level of the bursts of BL was understated. It becomes
understandable in this connection that the values observed for the energy of bursts of BL of the
order of 10 J can be described without the assumption of agehamthe form of VD. In this case,
one can find a more natural mechanism for the detonation of explosions not related to a change in
the form of the VD but to an electrical discharge inside the VD.

Hence one can relate another known property of NBLRo a rapid change in dipole
electrical and gravitational fields of VD:

11.Weak bursts of BL with an energy of the order of 1@eleased.

Strong bursts of BL with an energy of the order df 1@eleased exceed the Trotyl equivalent in
terms of the BLvolme [ 17 ] . And explosions of | arge NSL
have the features of explosions of hydrogen bombs [35]. In this connection, one can state with
great conviction that strong explosions of NSLF cannot be described by equations of th
macroscopic nomomogeneous PV model.



To discover the physical nature of strong explosions of NSLF, it is necessary to study the
internal microscopic physical properties of PVYM and PVA. This task is far beyond the scope of
the model in question her&Ve shall limit ourselves in this study to the most general hypotheses
concerning the physical properties of the PVM and PVA, based on the attempt to obtain logically
consistent representations of the movement of matter and energy in the Universe.

3.1.4. Vacuum domains in the fields of the Earth

The frequency of the appearance of WISLF at the surface of the Earth increases sharply
in years with an active Sun. One can conclude in this connection that the Sun and the other stars
are one of the main sows of VD in space. It is inside the stars in particular that one can find the
high energy density which is hypothetically sufficient for the decomposition of the APV into PVM
and PVA.

The local PVM and PVA structures which are formed move in inner gpge¢her with
the particles fluxes of solar wind. Objects which are quite different for meteorites and bolides and
which can be identified with NSL-WD are observed there constantly {89]. In this connection,
probl ems of t he c agpfieldsraed bythe oD plamets ot the SoldE ysteamh 6
arise.

In the mechanisms of the capture of VDM and VDA (VD of matter and VD of antimatter),
as will be demonstrated below, one can see certain differences; however, the capture of both VDM
and VDA by he Earth nevertheless is possible. Therefore, one can start with the hypothesis of the
separate filling of the internal volume of the Earth by both VDM and VDA. Hence a kind of
integrated vacuum domain is formed inside the Earth. When the quantityMbpRvails over
PVA, it is characterized by the equations of combined electrogravidynamics with averaged
parameter§] > 0 ande; > 0. When the quantity of PVA prevails over PVM, it is characterized by
the parameterd < 0 andg; < 0.

The integrated VIn the internal gravitational field of the Earth forms distributed electrical
charges of one sign inside itselféat 0 and of the opposite signldk 0. In the spin field inside
the Earth, which is rel at ed egrated\{Difoemspadatization on o f
magnetic moments with one orientation along the axis of rotation of the Eaftk &tand with
the opposite orientation at < 0. The specific electromechanical and chemical processes in the
interior of the Earth are thersul t of distri buted el ectrical S
electrical field may be related to these charges. The dipole magnetic field of the Earth may be
related to the polarization magnetic moments inside the Earth.

One should assume in comtien with the frequent inversion of the geomagnetic field (22
in the last 5 million years [24, 85]) that the quantity of PVM exceeds the quantity of PVA at one
polarity of the geomagnetic field, while the quantity of PVA exceeds the quantity of PVM at the
opposite polarity.

It is well known [ 24, 85] that the problem
complex problems of modern geophysics. The hypothesis proposed within the scope of this model
does not pretend to solve this problem. Atghene time, such a conception of the geomagnetic
field follows naturally from the nehomogeneous PV model and can be considered along with
other hypotheses. The spin field of the Earth, which is also related to the pardiretels in
the nonhomogeneous PV model, can be taken into consideration at the same time.



The waves of mechanical oscillations inside the Earti it 0 eaind0 shoul d
accompanied by electromagnetic waves. The mechanical oscillations aateiabscelations of
masses; i.e., they are the result of variation in the gravitational and spin fields. And these fields,

k

in a medium withdi 0 e@ln do, should be partially transfo

fields.

3.1.5 The relationship of wcuum domains to certain disasters

Strong physical phenomernia disasters, in the everyday serisesuch as tornadoes,
disruptions in the normal operation of higbltage electrical power supply systems, collisions of
aircraft and ships with NSLF, etc., aassociated with NSLWD at the surface of the Earth.

Certain features of the tornado phenomenon at first glance are at odds with the thoroughly
familiar laws of hydromechanics [9, 21]. The idea of the connection of the tornado with the
phenomenon of NSEVD emerged from observations of the vortex movement of gas and dust
inside and near NSI-WD (BL, in particular). In a case of the observation of NSIP, the
witnesses normally see primarily the NSLF itself, i.e., its shape antliseffescence, and bn
then the vortex movement of air and dust inside the NSLF. In the case of observation of tornadoes,
on the other hand, it is the tornado itself that is seen first, i.e., its shape, the vortex movement of
the air, its monstrous mechanical effects ondigs, etc., and only afterwards do the withesses
see the lightning and sdliminescence inside the tornado column. At the same time, the latter
properties mentioned for tornadoes are signs of N8DF If one is to go further, one must also
consider thanagnetic and spin polarizations of the NSUB. It is specifically with the spin
polarization of VD that one can connect certain properties of tornadoes which are hard to explain:
intense rotation of the air, even in a case where there is no tornadencat the surface of the
Earth; stability of the shape of the tornado column, etc.

Modern power systems include many electrical transmission lines and have sophisticated
protection systems. Therefore, the failure of power systems in geomagnetic stanmas when
the HydreQuebec power system in northern Canada went off line for 9 hours during the magnetic
storm of March 1314, 1989, is perceived as a random coincidence (there was a second peak in
solar activity in 1991) [24]. Actually, the small clggnin the magnetic field of the Earth and, we
even assume, the strong electromagnetic radiation manifested as radio interference which
accompany magnetic storms cannot be the cause of the failure of power systems for whole
megalopolises.

However, one caapproach the question of the impact of solar activity on power systems
from a different direction. Analysis of equations of the-homogeneous PV indicates that in the
penetration of NSLFV/D into power systems, the distributed interphase reactive aik act
resistances of the electrical transmission lines should change. With rapid movement of the NSLF
VD and, accordingly, a rapid change in these parameters along the lines, running voltage and
current waves inevitably develop. Overvoltages, a coronhalige, additional power losses and,
in the final analysis, the disconnection of such lines from the generators, up to the point of complete
failure of the entire power system, are the result of these waves.

One can also consider the consequences of theeogence and collision of aircraft, ships,
etc., with NSLFVD on the basis of the nemomogeneous physical vacuum model. It is clear from
the examination of the properties of VD that these consequences must be catastrophic. In reality,
NSLFVD can penetite the bodies of the objects in question, as well as the housings or screens



of electronic devices. Even if the NSMD are electrically depolarized in the process, radio, x
ray and gamma radiation will remain and will cause the failure of microcirciiitd these effects
are sufficient to cause contingencies/emergencies aboard modern transportation vehicles.

3.1.6 The role of vacuum domains in the change in the dimensions and mass of the Earth

The circulation of matter in the Universe was considatsave. Based upon theoretical
considerations, a conclusion was that substances appear as a result of decomposition of the PVM,
while the APV is formed as a result of absorption of the substance of the right world and the left
world in the PVA. One can otinue these constructions with the assumption that substance is
packed in the form of atoms in quadrigues of t
appear as a result of decomposition of the PVM. And hydrogen and helium are present at the
foundation of the chemical composition given off from the PVM. This hypothesis follows from
the ideas of Carry [92, 93] about the increasing mass of the Earth and the planets of the Solar
System, especially Jupiter. According to Carry, the increase im#sses of the planets is
accompanied by a change in their elementary composition in the direction of the light elements.

Ideas about an increase in the mass of the Earth due to the transformation of the ether into
substance have been discussed in thmliire of geophysics for more than 100 years [92]. Quite
clear signs of an increase in the average radius of the Earth and the other planets of the Solar
System are the basis for such ideas. For example, the radius of the Earth 100 million years ago
wasonly 60% of the current radius [92].

At the same time, other concepts, according to which the mass of the Earth remains
practically constant, and the increase in the dimensions of the Earth occurs due to a decrease in the
density of the substance in itgerior [85], are also discussed in the literature in question.

In connection with the problem of mountain formation on the Earth, one comes to
understand [ 84, 85] that the increase in the |
overall patern of increase is interrupted by temporary suspension of growth and even by a decrease
in the dimensions of the Earth. At the present time, incidentally, judging from the process of
mountain formation, the dimensions of the Earth are not increasihg T8 irregular growth in
the Earthoés di mensions creates difficulties b

for the advocates of ideas of the constancy
dimensions. It is difficult to poit out the causes of the intermittent nature of the growth in the
Earthdéds dimensions in either model

For the advocates of the conception of <con
arguments for their hypothesis. Kuznetsov [94, 95] states¢thesg u ment s as f ol |l ow
many astronomical observations have been conducted in the 1a6ty#ars . . . : laser probing

of the Moon and satellites; precise determination of the period of movement of the Moon;
determination of the distances beemehe deep space communication station and the descending
Viking and Marinef9 craft; radar measurements of distances to the surfaces of Venus and
Mercury; optical measurements of the positions of the Sun and the planets, etc. As a result of
solution ofa combined problem for the Solar System, a number of parameters have been defined
and refined, such as elements of orbits, masses of asteroids and, in the final BGMysasd
D(GM)/(GM) (G is the gravity constanhyl is the mass of the Sun and the othieservable objects

of the Solar System). It was established &G = (0.2 + 0.4) - 16! for a year, while
D(GM)/(GM) = (0.1 + 0.8) - 16! for a year. Hence the complex of astronomical observations of



the Solar System which have been achieved pesvidstraints on the variations in the values of
G and GM which are substantially more rigid (a thousand times more) than those which follow
from . . (authordos note: the studies [ 96,
cosmic objects dsuto the transformation of the ether into substance, are referenced). One must
assume that the experimental results cited fully and completely reject . . . the new models of the
Earth in which its mass i s constantly i ncreas
According to the nomhomageneous PV model, the dimensions and mass of the Earth must
increase when the quantity of PVM prevails over PVA inside the Earth and must decrease in the
opposite case; they need not necessarily decrease with the same intensity as they increase. It
shouldbe assumed that the quantity of PVA inside the Earth at the present time is greater than the

guantity of PVM, since the Earthds mass, as |
observed polarity of the geomagnetic field corresponds to thditemnof the Earth.
Hence an increase in the Eartho6és mass is p

inside are greater than the quantities of PVA. This case is a result of a change in the polarities of
the magnetic and electrical fields of the thar

3.1.7 Strong explosions of vacuum domains

Analysis of observations and phenomenological research on NSLF based on the
macroscopic noimomogeneous PV model indicates that some explosions of NSLF cannot be
explained by rapid processes of change in etadtand gravitational fields. Moreover, the
hypothesis that the cause of strong explosions of NSLF might be related to processes of internal
restructuring of the PV (i.e., to processes of a microscopic nature) emerges. Hence issues in the
study of VD which are of great practicality go beyond the scope of the macroscopic which is being
developed.

However, certain ideas about the mechanisms of strong explosions of VD nevertheless can
already be obtained on the basis of the schematic model of the anrcofmatter in the Universe
considered above.

The first mechanism of strong explosions of VD most probably is related only to VD from
the PVM. As already stated above, as a result of decomposition of the PVM, hydrogen must appear
and, in mixingwithte oxygen of the Earthodés atmosphere,
of this gas may be classified as one of the types of strong explosions of NSLF. The signs of the
release of gases from BL are well known. They have been presented in [5]. Rescaphow
BL digs holes in soft ground especially catch
of the hole.

The second mechanism of strong explosions of N8DFcan be related to the connection
of two vacuum domains consisting of P\@d PVA. It is appropriate in this regard to consider
the explosion in the Tunguska phenomenon of 1908.

The results of analysis of the evidence and effects of the explosion of the Tunguska

Ameteorited in 1908 [ 35] h a iseof sgienzezrélated toth@a ny s
phenomenon in question. A large number of explosions similar to the explosion of the Tunguska
Amet eorited have been described in the | ast 1

the explosions in question hawothing to do with the falling of meteorites. In the case of the
Tunguska phenomenon, systematic research was performed on the genetic effects on vegetation,
the isotope composition, thermoluminescence and magnetization of rock in the area of the
exploson. This research demonstrated that there had been an extremely powerful burst of



o-radiation. The force of this explosion, which can be called a photon explosion, has been
estimated at a Trotyl equivalent of several tens of megatons [35].

Accordingtot he evi dence of eyewitnesses, the exp
preceded by prolonged (hours) and intricate movement of severirsgibus bodies [35]. It
should be mentioned in this connection that the group movement of NSLF is a noemaiy@non
[13, 35].

Tornadoes often move in groups, and there is rotation in opposite directions in adjacent
tornado columns [9]. The direction of rotation of gas and dust in an N&L by the way, is a
convincing sign that it consists of PVM or PVA. i3equently, NSLF from different PV can be
present in adjacent tornado columns: PVM in one of them, and PVA in the other.

One can assume in this connection that the second mechanism of strong explosions of
NSLFVD is the result of direct contact of two ViDone of PVM and the other of PViAand the
subsequent annihilation of vacuum patrticles of PVM and PVA with the formation of quadrigues
of the APV.

In the case of strong explosions of NSYB which is under examination, the full cycle of
transformationsof vacuum particles shown in Fig. 5. is realized, bypassing the formation of
substance.

APV
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Fig. 5.

The arrows in Fig. 5. indicate the following transformations: 1 @nth2 release of PVM
and PVA patrticles from a Terletskiy quadrigue; the mmbination of PVA and PVM patrticles
into a Terletskiy quadrigue (APV);4the completion of the cycle of transformations of vacuum
particles.

The full cycle of transformations of vacuum particles can occur due to the different physical
conditions of divsion of the APV into PVM and PVA in the stars and at the point transformation
of the PVM and PVA into APV on the Earth and other planets. The energy released in the
annihilation of PVM and PVA is the energy obtained previously by the particles of thealRd'M
PVA in the splitting up of the APV. Hence another channel for the transfer of energy from the
stars into the space surrounding them is established and exists alongside direct electromagnetic
radiation and the escape of particles of substance.



In conrection with the hypothesis of strong explosions of NS as a result of the
annihilation of PVM and PVA which is being considered, one must make a few important
comments.

The reaction of splitting of the APV into PVM and PVA in the stars must playtheof
autoregulator of the processes of nuclear reactions in plasma. This reaction results in an outflow
of energy, particles or photons from the reaction zone in plasma, which limits the possibility of the
growth of processes of nuclear reactions ihtoéxplosion of a star.

Inside the Earth, the PVM and PVA occupy separate regions of its inner space; i.e., they
do not mix. It is possible that the great deep magnetic anomalies of the Earth are related not to
large local masses of ferromagnetic matdyia to internal regions of the Earth filled with PVM
(the Brazilian magnetic anomaly) and PVA (the Canadian, Siberian and Antarctic magnetic
anomalies) [85]. One can also assume that some large earthquakes develop as a result of
underground explosiongsulting from the reaction of annihilation of limited amounts of PVM
and PVA. ltis possible that the riddle of the explosion of the planet Phaeton and the formation of
the asteroid belt in the Solar System are related to such a reaction, but witardeiort of large
amounts of PVM and PVA.

Further development of the theory of elementary particles is required to substantiate the
reactions of splitting of the APV into PVM and PVA and annihilation of PVM and PVA, as well
as the reaction of separatiiom¢ PVM wi t h the release of substan
particles is an example of such development [64].

The current model of elementary particles considers only two components of imatter
matter and antimatter. Shulgin constructs his madetlementary particles based on four
components of matter:

A t trs component is ordinary matter and ordinary particles, such as the elegctron
thesecondcomponent is antimatter and antiparticles, such as the positron

thethird component is @timatter with negative energy and negative mass, such as-tadexb
transmirror positrom*;

thefourth component is transmirror matter and particles with negative energy and negative mass,
such as the transmirror electran

Shul gi n 0 g patticles are thei very particles with negative magsgss, +q, +€
andim,-s,-g,-eof the Terl etskiy quadrigue. Therefor
the macroscopic polarizatidreld model of norhomogeneous physical vacuum which is being
considered and in which the concept of the Terletskiy quadriguses. At the same time, his
model does not contradict the microscopic quark model of elementary particles which is generally
accepted at present . Shul ginés model has exrg
made it possible to explain graational interaction in the galaxies on the example of isotope
anomalies of meteorites and lunar soil and to avoid thekmellvn infinite Universe paradoxes.

It has also made it possible to determine the probability of interaction of normal and transmirro
matter.

According to Shulgin, the basic vacuum particle consists of protoquarks of all four
component s. Shulgin writes: AWe vacuum par



components of matter tlgguon Yes, it is the same gluon which,undergoing polarization in a
field of strong interaction, forms gluon condensate and provides a bond between quarks. It
significantly weaker electrical, magnetic and gravitational fields, vacuum gluons are polarized in
proportion to the intensity of theefds, which ensures local constancy of dielectric, magnetic and
gravitational permeability and a quadratic dependence of the force on the distance between point
charges. 0

Hence, according to Shulgin, the PV is a homogeneous quark medium. The cuomnt the
of elementary patrticles still lacks the finished physical concepts necessary for describing the
microscopic phenomena associated with NSLF, much less the macroscopic phenomena.
Therefore, at present we can described only macroscopic physical pheremmdgm@cesses of
NSLFVD based on the nehomogeneous PV model presented above.

3.2 Statics. Vacuum domain in external slowly changing electrical, gravitational, magnetic
and spin fields

3.2.1 Equations of electrogravistatics and magnetospin statics

One can introduce electrogravistatics and magnetospin statics by analogy with
electrostatics and magnetostatics. In this process, the corresponding system of equations follows
from the equations of the macroscopic model of combined electrogravidynanmscsedessary
only to assume that all four fields change slowly, and that an approximation of equality of their
time derivatives, as well as electrical current densitiasdJg, to zero, i.e.]J = 0 andJec =0, is
permissible.

Then, according to (474p0), the equations of electrogravistatics will take on the following
form:

divD=r; (78)

rotE =0, (78)

divDg =-rg; (7%)
rotE; =0, (7%)

D=e gE+¢gEg; (80n)

D; =6;6cEst&E. (8)

The corresponding equations of magnetospin statics will have the following form:

divB =0 (8Ly)
rotH =0, (812)
divB; =0 (82)
rotH; =0, (82)
B=mgH +mHg; (83)

Bs =mmsHe+mH. (8%)



It is easy to see that the equations of electrogravistatics and magnetospin statics are
independat.

3.2.2 A spherical vacuum domain in external homogeneous electrical and gravitational fields

In classical problems of electrostatics and magnetostatics in regard to ellipsoids of
dielectrics and magnetics in external homogeneous fields, it has besmnsimted that
homogeneous fields and polarizations are established inside the ellipsoids. In cases of
homogeneously polarized ellipsoids, their internal fields prove homogeneous. In the special case
of an ellipsoidsphere, the solutions take a compasetsily visible form and are expressed in
elementary functions [31]. Just such simplifications should be expected in considering problems
of a VD in homogeneous fields, when it has the form of a sphere. Obtaining sufficiently simple
field solutions for \D is extremely important in connection with the subsequent complex analysis
of the energetic and kinematic properties of the VD. Moreover, NALBften have the form of
a sphere.

We shall make one more simplification related to strengthening of thetiomsdi= 0, J
= 0. We shall assume that 0 andj = 0. It is obvious in this case that th#t 1 and( = 1.

Hence VD in the form of a sphere is represented in some initial state preceding immersion in
substance.

It is possible that even in spae@eVD absorbs the substance captured by fields. However,
it is nevertheless extremely interesting theoretically to obtain a representation of the properties of
VD in the indicated initial state.

In the case in question, the equations (78) and (79)takiee following form: divD = 0;
rot E= 0; divDe=0; rot Ec= 0. Consequently, one can introduce two scalar potentials:
electrical, according to the relationsliip= -gradd, and gravitational, according to the relationship
E = -gradic. From these relationshi ps(i=00 mdicdcOam obt
And these homogeneous equations make it possible to formulate the boundary conditions at the
surface of he sphere/D: equality of the field components tangent to the surface of the sphere,
i.e., [Een]r=r = [Ein]i=r, [Ecdn]r=r = [Ecin]i=r, and equality of the induction components normal
to the surface of the sphere, i.8¢lf]=r = [Din]i=r, [Dcen]r=r = [Dain]r=r, Wheren is a unit vector
of a normal to the surface of the sphers;a coordinate in a spherical coordinate systenf ();

R is the radius of the spherEg, Ece, De, Dce are the fields and inductions outside the sphere
(r OR); Ei, Egi, Di, Dai are the fields and inductions inside the sphef@R).
In the case in question, withOR, the equations (80) can be regerted as follows:

D, =g E;+Pg; (841)
Dg; = € Egi + Pees (84)

wherePec = UEgi is the electrical polarization which develops inside the sphere as a result of the
effect of the fieldEgi inside the spher®se = UEi is thegravitational polarization which develops
inside the sphere as a result of the effect of the Eeidside the sphere.

With r > R, the equations (80) have the following form:



D. = &E,; Dese = € Eges (85)

Finally, it is neessary to represent the conditions at infinity, i.et,Yas D .
These conditions in the case in question of the immersion of a VD in a homogeneous
electrical fieldEo and a homogeneous gravitational fiélgs have the following form:
E.- Eu Ege -

e Eope: - 2. (86)
In light of the conditions of (86), the solution of the problem in question should be sought
in the following form:
E=E,+E(P,) (87)

Ec =EoctEg (PGE )1 (872)

where E(Peg) is the electrical field of the VD which devebms a result of the effect of the
polarizationPeg; Ec(Pce) is the gravitational field of the VD which develops as a result of the
effect of the polarizatioRGe.

According to (86) and (87),

E(PE )' a; EG(PG )' Q] r- o. (88)

Assume that the polarizatio®sc andPce are homogeneous. With such an assumption,
two problems emerge: the problem of a homogeneously electrically polarized field, and the totally
analogous problem of a homogeneously gravitatiomallgrized field. The solution of the former
problem is well known. Consequently, one can formulate the solution to the latter problem as
well. For fields from the polarizatior3c and Pce inside the sphere, these solutions have the
following form:

1P,
E (P )=- =25, 891
Pes)=- 57 (89)

1P
Eo(Pye)=-=-55; re¢R 8%
oi(Pee) = 5 (8%)

According to (87), the total fields inside the sphere can be represented in the following
form:
1P
E_:-——EG+E; 90:
i 3 eo 0 ( )
P

Eg =- %E—GE+EOG; r¢R. (90)

It follows from (84) that

I:)EG = el EGi; I:)GE = el Ei ; (91)



The relationships for fields inside the sph¥i@ follow from the vector equations (90) and
(91), and we present them in the following form:

_ 1 ah .
E, T 1- a§/9E°- 3 1- a§O/9)E°G’ (92)

1 a,

E.=——E_ - E,; 92
° 1-a?/9 *° &,(1-a%/9) ° (92)

where

€ ..
! hy = Y5 = 11610010 kg/K|

Jetws &

And now we shall present expressions for the polarizations inside the-Mibere

a, =

a a’
P :‘(—)e e.E..- ~(—)e e E.; 93,
EG /70 1_ aslg 0G 0G 31_ aglg 0 0 ( )

__ah a,
PGE - 1- a§0/9 =) Eo' 31- a§/9 €oc Eoe- (932)

The relationships of (93) define the polarizatié®’s and Pce by way of given field€o
and Eoc and parameters. These polarizations, in turn, make it possible to determine the fields
outside the spheteD [31]. They @n be represented conveniently in the form of components in
spherical coordinate systems ¢ ,6U)with a polar axisz @riented in the direction of the
polarizationPec (electrical field), andr( d ¢U d with a polar axiz @riented in the directionfo
the polarizatiorPce (gravitational field).

In the former case, the components of the electrical field from the polari®dtoare
expressed as follows:

d @odJj
Eer (PEG) = 2 4p r 3 3 (941)
o(Pe) = 23T (94)

4pr?

whered = Peg AV is the electrical dipole of the VIV = ( 4 “RPiSthe volume of the sphekD;
Pecis the vector module d¥ec.

In the latter case, the components of the gravitational field from the polariPatidrave
the following form:
d. @odJii_

EGer (PG ): 2 4p r3 ! (951)



d. GinUii
Ecer (Pee) = 64107 (9%)

whereds = Pce AV is the gravitational dipole of the VIPse is the vector module d¥ce.

The fieldsEe andEce outside the spheféD can be obtained from (87) by summation of
the field components presenteldoge (94) and (95) in the appropriate coordinate system with
vectorconstant components B andEoc.

All the solutions presented above for the fields of the sp¥iBr€89), (90) and (92), (94)
satisfy the conditions at the surface of the spheand a infinity. The uniqueness of these
solutions has been proven [30]. Hence the expressions for the polarizations inside tR€Bphere
are the necessary and sufficient condition for obtaining solutions for the problem in question.
Since the given field&€o and Eoc are homogeneous, the polarizatidhss and Pce are also
homogeneous according to (93).

3.2.3. A spherical vacuum domain in external magnetic and spin fields

The problem of a VD in the form of a sphere in homogeneous magnetic and spin fields in
a case of the absence of substance, when one must assume in equatorsl(8Bpec = 1, is
similar to the problem of a VD in the form of a sphere in homogeneous electrical and gravitational
fields, also in the absence of substance. Therefore, the outward form of the initial equations,
boundary conditions and conditions afinity will be identical in the two problems with the
exception of the designations. It is necessary only to attend to the differences between the
definitions of magnetic and spin inductions and the definitions of electrical and gravitational
inductions. If D = YE + P andDg = BcEc + Pg, thenB = goH + £oM andBg = gocHa + ocM .
Hence the analog &f is oM, and the analog d?g, obviously, issocM .

It must also be taken into consideration that saved3eo) ™2 = (Geeoc) V2 then

hy = Vs _ Jm =1.16100"°kg/KI.

We shall note that the coefficierdp is included in many of the formulae of
electrogravidynamics [3, 4, 6].

Thus, in light of the indicated differences between the problems of a spbere
homogeneous electrogravitational and magnetoselidsfin the absence of substance, the analog
of (92) will be the following relationships:

1 a,
H =—= H,- Hoo: 961
1-a2/9 ° 3,(1-a2/9) °° (96,

1 a,f1,

Hg =5 —Hos- 32— Hy ; 96
®1-a2/9 °° 3(1-ai/9) ° (5%)



whereHo andHos are homogeneous magnetic and spin fields, respectively, outside the\éphere
Hi andHs;j are magnetic and spin fields, respectively, inside the spheresi(ogoc) /2

Using this analogy, one must define the magridiicand spirM s polarizations in the case
in question as follows:

mMy, =mHg; msMg=mH;; (97)

It follows from (97) and (96) that

a a’
M, = " Hos- LR 98,
" pl- a2/9) - a,z,,/gj0 ° (98
a1y a,
Mg = H,- Hos - 98,
* Q-ai/9) ° 3h-azs9) (9%)

The components of the magnetic field outside the sp¥iBrevhich develops after the
appearance of the polarizatibhy in a spherical coordinate systemd ,8J pwith a polar axiz 6
oriented in the direction ohée polarizatiorM v have the following form:

l.,codJj
H_(M =2M : 9
er( M) 4pr3 (91)
[, sinUj
Hoo (M )= “jlprg , (9%)

wherely = MuV is the magnetic moment of the VM;is the volume of the sphekéD; Mw is the
vector modulus oM.

We shall represent theomponents of the spin field outside the sphdpefrom the
polarizationMs in a spherical coordinate systemd U § with a polar axiz @riented in the
direction of the polarizatioMsin a manner analogous to the previous relationships:

| .codJii
HSer(MS):2 S4pr3 ’ (100_L)
| sinUii
secs(Ms) == 75 (100)

wherels = MsV is the spin moment of the VIMsis the vector modulus & s.



While the expressions for the field$i and Hsj are complete according to (96), the
components of the fieldsle(Mm) and Hs{Ms) must be summed with the components of the
homogeneous fielddo andHos.

3.2.4. The energy of a wcuum domain in electrical, gravitational, magnetic and spin fields

The most important result of the solution of the problems of a VD in the form of a sphere
in electrical, gravitational and magnetospin homogeneous fields is the determination of te® dipo
of the VD1 electricald and gravitationatls, and two moments of the VDmagnetidm and spin
Is. According to (91), the vectaris directed according to the orientation of the polariza@ies
while the vectodg is directed according to the ani&tion of the polarizatioRes, and, according
to (97),Iwm is directed according to the orientation of the polarizakity while the vectols is
directed according to the orientation of the polarizalityn

Determining the dipoles and moments of the {Be moments of the VD can also be
referred to as magnetic and spin dipoles) makes it possible to determine the energy of the VD
associated with the four field&b, Eoc, Ho andHos.

The classical calculation of the energy of an isolated dipole in atrieté field has been
performed in the theory of electricity by Tamm [61]. On the basis of this calculation, the energy
of the VD as a foudipole in four fields should be represented in the following form:

W =W +W; +W,, +Wj (101)
where
W =-dE,; W; =- dsEqss
Wy =-ml,Hy; W =-me I sHs -

According to (93), we shall express the enertfieandWs as follows:

e 2a’ 2a a..
W = 4 € W, - —=—W .V, 102
=T &l-a2/9) * 1-a2/9 Y (102)
where,
e E2 eE? E.E
Woe = 02 ° = 020 ' Woee = €oc €, 020G '
e 2a’ 2a a..
W. =& e W,. - —2—W, .-, 103
© T &M-a2/9) ¢ 1-a2/9 "y (103)
where
e .E?
Wos e 16 . Woee =Woee,



According to (98), the energi&¥ andWs can be represented as follows:

W, ce, 2B Py By (104)
M~ € oM~ T 2 74 VomsUY
§3‘1- a’/9) 1- a>/9 0
H¢ HoH
where, W, = /732 = Wous =/ M3 M 02 =,
wooo B By 8y (105)
s — € 05~ 7 2 4 VosmUY,
§3‘1- a2/9) 1- a’/9 0
H 2
where, Wy = %; Wosm =Wous

General speaking, the fiel&s, Eos, Ho andHosdepend on thredimensional coordinates,
but they can be considered approximately as constants within the VD. Therefore, the dipole forces
acting o the VD can be defined as follows [61]:

FDE =- NVE; (1061)
Foo =- BV; (10€)
Fom =- 8Vy; (106)
Fos =- BV; (106)

whereb is the gradient operator.
These dipole forces have alreadseh considered but were not defined in the previous
chapter in the study of the equation of motion of the VD.

3.2.5. The energy densities of fields on the Earth

According to the expressions (164)05), the four energies of the VD of a fadipole
depend on two coefficientsagandag, and four vector field€o, Eoc, Ho andHos.

One must assume that the coefficieatandas can have values of the order oNlivhere
N is the form factor of the VD. For example, we know from electrostatics and magnetostatics [30,
31] thatN = 1/3 for a sphere. Only with such an assumption can one explain the explicit features
of levitation and rotation of gas inside BL and NSLF. Three field vectors have been measured on

the surface of the Eartko, Eoc andHo [78]. Based on the equatiofildeavisiderotH , @ J

, one can estimate the value and direction of the vector of the spiilfiglkdeeping in mind that
it is related to the rotation of the Earth around its axis. One can assume that the végtarslof



Eoc are collinear The vectors oflo andHos clearlyare not collinear, but they may be considered
collinear in a rough approximation.

Table 4 presents the values of fields Eos, Ho andHos and the energy densiti®%e, Wog,
Wom andWps, and

Woee = Woeoe: Woms = VWonuWos;

at the surface of the Earth, on the assumption of collinearity of the vecteysstat, Ho andHos.
Table 4

Fields at the surface of the Earth Energy densities, J/r
Electrical (average) Wee=7.5A 80

Eo =130 V/m Woec = 66
Gravitational (pole) Woc=5. 8 19A

Eoc = 9.83 m/3

Magnetic (pole) Wom=2. 4 4A

Ho=19.5 A/m Woms = 102
Spin (pole) Wos= 0.5

Hos=10%k g/ (m A s)

One can see from the data of this table that the gravitational fietdyedensity exceeds
the energy densities of electrical, magnetic and spin fields, as well as the energy dahsities
andWows, by several orders.

One must recall that the VD is being considered in its initial state characterized by the
conditionsy = 0andjc = 0, i.e., in a state of the total absence of electrical and gravitational
interaction with substance.

One can say based on the data of Table 4 that the movement of VD in the fields of Earth is
defined in the first approximation by forces relatedhe density of gravitational eneryc, but
only up to the moment in time when the condition of the absence of substance is no longer in
effect.

However, one can perform a preliminary, particularly theoretical investigation of the
immersion of a VD irthe fields of the Earth without considering the electrical interaction of the
VD with substance.

According to (101) and (102), withic >> Woe, Wom, Wos, Woce andWosw, the full dipole
energy of the VD can be represented as follows:

2a2 v

w Wi 107
G 3L-a2/9) ° (107)

SinceWos = (:cE%:a/2, this energy density can be calculated according to the magnitude
of free fall acceleration, designatedeas

Table 5 presents the valueskt andWoc for an internal region of the Earth depending
on the radius [78].



Table 5

R, km Eos, M/S Wog, 18 J/n?
0 0 0
1217.1 4.36 11.35
3485.7 10.69 68.20
5701.0 10.01 59.79
5951.0 9.976 59.36
6352.0 9.837 57.72
6371.0 9.819 57.51

Outside the Earth, where> Re, whereRe = 6371 km is the radius of the Earth, thensity
of gravitational energy can be calcul ated bas
atmosphere. The expression is as follows:

(63710)"

r4

W, =57.51 A0’ =0.947Q0°°r * J/m?,

One can compute the derivative

_dWg
dr

e, =36100° N/m?.

Figure 6 showsidgrams of the change in the dipole enefgyof the VD depending on
the radiug a t abb< 3 abn>d 3b.

One can see froab<d h3, fti Weahassarpeakhapgpproaimately
= 3485.7 km. This is the Wiche@utenberg boundary thatpaegates the mantle and core of the
Earth [78]. Since the enerd¥: is potential for the forces acting on the VD, one can say that at
bab< 3, a potenti al barrier occurs and prohibi
this condition, the VDs repelled from the Earth. But if the VD manages to overcome this barrier
in some way, it gets into a potential depression, the minimum of which coincides with the center
of the Earth.

On the otheb>ha8nda wbt Bnbi aleEatewthanenremyon o0cC
minimum in the area of the boundary between the mantle and the core. However, the region of

the Earthdéds core itself is enclosed by a pote
ofaphb> 3, the VD dssegonnot penetrate th
In thebea8e B repelling fofdwuresftieyDdtows a
the surface of the Earth, according to (106):
2
+24000 0 2 H
1-a;/9 m

In thebea8e Bn attracting f bofvolemedtheMMDol | ows
at the surface of the Earth:
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Fig. 6.

ANVZ:

In the approximation in question, there is no apparent difference in the interaction of the
VD with the Earth at eitheag> 0 orag< O; i.e., one can draw the false carstbn that VD
consisting of PVM or PVA can get to the same place from this approximation. In the present
approximation, the second members of the expressions-(102) proportionate tagand ag,
which change the sign of these expressions with revafria¢ sign of the respective coefficients,
are eliminated. It is just these second members which define the separation of vacuum domains
consisting of PVM or PVA in space.

Based on the dependence of the en&¥gyn the radiug represented in Fig. 6ne can
concludeabh&t datheb VD do nalt> pntehe aV¥B, dowhpeéee
into the Earth. However, one must take into consideration the electrogravitational depolarization
of the VD on the Earth, i.e., the decrease in electaiedlgravitational polarizations of the VD as
a result of attraction of negative electrical charges to the positive pole of the electrical dipole of
the VD and of positive electrical charges of substance to the negative pole of the electrical dipole.



Hencethe electrogravitational depolarization of the VD changes the nature of the interaction of
the VD with the fields of the Earth in a fundamental way.

3.2.6. The electrogravitational depolarization of a vacuum domain

The nature of the electrogravitatiomateraction of VD with substance is determined by
the initial values of electrical and gravitational polarizations of the VD on the Earth. These
polarization values can be determined based on the relationships of (93), for a case in which a VD
is locatel at the surface of the Earth, for example.

Four components of electrical and gravitational polarizations of VD attributed to
dimensionless coefficientas= ad(1 - af/9) (first member) andeo= af/(3(1 - af/9)) (second
member) are presented in Table 6, according to (93).

Table 6

Electrical polarization
€06 Fog KI -e @.0°® ﬁ
T @-F | 0E0| m?

Gravitational polarization

K K
116, | @lOm—% - € Eoql @aomm—g2

The coefficientapandkzgcan have values of the order of one or more. In this case, the
theory in question makes it possible to explain the strong physical effects on thie|Eaitttion,
in particulari which are assciated with NSLF. At the indicated values of the coefficiggand
koopresented in Table 6, dimensional variables can be considered characteristic of the components
of electrical and gravitational polarizations.

One can see from the data of Tablki#t in calculating the polarizations, the components
of electrical and gravitational polarizations related to the gravitational field of the Earth have an
exceptionally large value. The components of polarizations related to the electrical field of the
Earth, on the other hand, are negligible.

The value of the electrical polarization of a VD 1 Kifimcomparable to the record values
of polarizations of ferrielectrics. The value of the gravitational polarizatitkg’ means that

the gravitational ghole of a VD with a volume of 1 #rhas a dipole momend, @L.0'° kg Am.

The positive and negative masses of the dipole of a VD in the form of a sphere have values of the
order of + 18°kg (plus or minus 10 million tons).

At the same tima , even with the value of the &ele
atmosphere indicated above, an electrical discharge between poles of the electrical dipole of the
VD and, as a result, the electrical depolarization of the VD are inevitable. Insidarthewhere
the conductivity of the rock is high, almost complete electrical depolarization of the VD should
occur. A slight mass in the form of cations and anions of the orderfof @@ kg in the presence
of electrical charges of the dipole of the \@Dthe order of +1 Kl is sufficient for full electrical
depolarization of the VD in the atmosphere. On the other hand, direct gravitational depolarization



of the VD is impossible. A VD at the surface of the Earth and inside it is actually surrounded by
positive mass only. The gravitational dipole under such conditions cannot be destroyed. The only
possibility is that captured positive gravitational mass can be attached to the dipole. The captured
mass obviously can be attached only to the positvepob f t he gravitational
atmosphere, gas will be compressed at the positive pole and rarefied at the negative pole of the
dipole.

In electrical depolarization of VD, the bound surface electrical charges of the VD are
surrounded by &e electrical charges of substance of the opposite sign. One can construct a model
of electrogravitational depolarization of VD on the assumption that the depolarizing free electrical
charges are proportionate to the bound electrical charges at theesafrtae spher®D. Then
the equations (90) and (91), neglecting the value of the electrical field of the EgartB)( will
have the following form:

1R
E=-=-EC+E_; 108,
=g Es (108)
1R

Eg, =- =—5+E,; 10&
Gi 3e, ° (108)
Pes = &Fq; (10&)
Pee = 6E, (10&)

whereEp; is the homogeneous depolarizing intensity of the electrical field inside the 8fibere
associated with the free electrical charges.

The assumption made above that the free and boesttiehl charges are proportionate
makes it possible to consider the fi@lgi homogeneous inside the sph&tB. For determining
the electrical field outside the sph&r®, of course, neglecting the field of the Ealgf we shall
introduce the pseudopeiaationPp = 33Ep; associated with the free electrical charges. Then one
can introduce the equivalent polarization of the spM®ePec | Pp and determine the equivalent
electrical dipole moment of the V@ = (PecT Pp)V. With such an approach, the electrical field
outside the sphere must be determined according to the formulae (94), with substitdsiéor of
d.

The energy of the VD as a gravitational dipole in a gravitational field, according to (101),
is expressed as follows:

W, =- g EyeV. (109)

According to (108) and (109), this energy in the case in question with the capture of free
electrical charges of substance can be represented as follows:

W, =§©eicw - 200 (110)

whereWs = BE?pi/2 is a parameter with an energy density dimension characterizing the effect of
the electrical field on the gravitational energy inside the VD.



I n the Earthos &5 ohthe ddmaim eéanges im gumps iwighl edch
successive electrichireakdown inside the VD. The breakdown sets iB & Ebr, whereEy is
the maxi mum of the electrical field intensit
atmosphere. The value Bf: obviously depends heavily on the pressure, i.e., the ele\aimre
sea level, the humidity, the dust content and the degree of ionization of the gas of the atmosphere.
To determindeyr, one can use reference and published data cited in [98].

The dependence of the enelyy(r) for a case of movement of a VD in taenosphere of
the Earth produces the relationship (110) With= const and the conditidh < Enr. WithEi = Epy,
an electrical discharge, i.e., a breakdown, is initiated in the VD. One can assume that this process
continues to the point of full compsation for the bound vacuum electrical charges of the VD by
the free electrical charges of substance, i.e., to a state of the VD characterized by the &ndition
= 0. According to (109), a change in the enaigyfrom the valueé\s = +UJExEocV to the value
We = 0 occurs in this way.

The rock inside the Earth possesses relatively high electrical conductivity. Therefore, in a
first approximation for this case, one can assume the electricatfreld and, consequentiWe =
0.



Fig. 7.

Figure 7 shows the dependence of the endfggutside the Earth on the radiua t adbb<
3 amii>b3 for cases of the movement of a VD t
kinematic energy of the VD, for example. The fine hamial lines indicate the values of
We corresponding to electrical breakdown inside the VIVat +UEpEocV. The solid curves
indicate families ofW(r) according to (110) with:1) Wb = 0; 2) Wb = 0.5Aaf/9)Wéc; 3)

Wb = (aF/9)Was, whereWas = 5.8 A10'° J/n? is the density of the energy of the gravitational
field at the Earthods surface.

One can see from Fig. 7 that in the case of a weak effect of all forces except the gravitational
force on abhke 3VD,t haet VID h o v e fesent althudes depending upgma r t h
the magnitude of the free electrical charges captured in Spade ( 0 ) . Under the sa
wi tdb>b 3, the VD has a potenti al barrier whic
VD should overcome this b@er, due to its own kinetic energy associated with capture mass, for
example, it then inevitably goes deep into the Earth.

As one can see from Fig. 7, jumps in the enéfgyof two types occur: increases and
decreases. The energy jumps upward correspmthe transition of a certain portion of the energy
of the gravitational field into energy of the VD. This portion is greater than the energy
We = UEnEoV, since part of it is spent on the release of heat. Energy jumps downward
correspond to the transition of a portion of the enatgy= UEnEocV into heat; i.e., previously
stored gravitational energy of the VD is transformed into heat.



Part ofthe gravitational energy passes into heat during the time of an electrical discharge
in the VD. According to the laws of an electrical discharge, the time is extremely short. Therefore,
the passage of energy in question is accompanied by an explosicn eff

One can compute the energy of the explosion of the VD (the VD is preserved after the
explosion) in the atmosphere at the Earthos
characteristic diameter of BL. According to (109),

Ws :|el|EbrE0GV = 2|ae| bW, &,

whereWy, = BE?,/2.
With a VD diameter of 0.23 nEpr= 3 *VWm, V8 R%3 = 0.00637 rfy whereR is
radius of the VDWoc = 5 108 J/n& Whr @40 J/ni. Consequently,

W, @2|a,|Qo*J.

At alb~ 1, t he e nasiongoy a UDfis ptetisely exualptd the energy of
explosion of average BL [10]. One can comment that in such an explosion, the total electrical
energy 3\, AV @0.76 J is release; i.e., it passes into heat. Hence almost all the energy of explosion
of aVD is the result of a rapid change in the gravitational field of the VD.

It is appropriate to emphasize that not only almost complete electrical depolarization but
also almost complete gravitational depolarization of the VD occurs as a result of thieatlect
discharge inside it.

3.2.7. The relationship of spin polarization to the tensor of spin mechanical stresses

According to (98), the magnetic and spin polarizations of a spherical VD can be represented
as follows:

1
M, :klmh_Hos' k

0

Mg =k,f1o Ho- Ky, Hos, (111)

Ho; (1119)

2m

wherekis = a:/(1 - a:%/9) andkze = as?/(3(1 - a:2/9)).
The numerical values of the components of these polarizations attributed to the coefficients
ki (first member) andt>: (second member) at the surface of theliEare presented in Table 7.

Table 7
Magnetic polarization

Hos/ho| @O°A/m | |- Hy| @20A/m

S



Spin polarization
1, Ho| @0 kg/(M@) | |- Hod @0°kg/(mB)

One can see from the data of the table that kyitk 1 andkz: ~ 1 @& ~ 1) in the magnetic
and spin fields of the Earth, the magnetic polarization of a VD has a model value, since the
polarizationpermeability of ferromagnetics ~48/m and for ferrite ~ 10A/m. The value of the
spin polarization under the conditions iregtion, on the other hand, is extremely great. Moreover,
both of the components of the spin polarization associated with both the magnetic and spin fields
of the Earth are also great. One recalls that the spin polarization has the physical sense of the
density of the moment of the quantity of motion.

Since the axes of rotation of spin and magnetic poles of the Earth do not coincide (they
diverge by approximately 11° [84]), the vectors of magrdtiand spirHosfields do not coincide
in direction (are at collinear) at any point on the surface of the Earth.

Consequently, the vectors My and Ho and of Ms and Hos are not collinear either.
Therefore, two moments of forces not equal to zero act on th& WB:[ImBo], wherely = MuV
andBo = goHo, andT s = [IsBog], wherels = MsV andBos = €ocHos.

According to (111),

k. mV
TutTs = %[H oH os] + klmngGhOV[H osH o] =
0
Ko M3, & ([HoH g ]) + [H osH o] 2 0. (112)

The expressions of (111) characterize strictly defined quantitative relationships for the
values and orientations of magnetic and spin polarizations of VD in space, depending upon the
values and orientations of the magnetic fididand the spin fieldHos of the Earth. The condition
(112) obviously is a necessary condition for the fulfillmerthe relationships of (111).

For obtaining representations of the magnetospin interaction of VD with the substance of
the Earth (i.e., air and water vapor of the atmosphere, and water and solid rock), it is necessary to
pause to consider the physicalisas one of the great experiments in the history of phystbe
Einsteirde Haase experiment [60, 61]. The essence of this experiment was the rotation of a rod
of ferromagnetic material suspended on a fine, flexible thread as a function of a ch#mge in
orientation of a remagnetized magnetic field. In addition to confirmation ofkweWn
microscopic ideas which form the basis for the theory of the remagnetization of magnetic
materials, ferromagnetic and nuclear resonance described by the eqoati@amslauLifshits,

Hilbert, and Bloch, [32, 34, 62], the Einstadle Haase experiment demonstrated the physical
reality of the macroscopic moment on the quantity of motion of substances associated with
microscopic spins and orbital magnetic moments. ddresity of this moment of the quantity of
motion was called the spin polarization. In the Heaviside theory, this variable also has field content
similar to that of the magnetic polarization (magnetization).

Hence the Einsteide Haase experiment madedssible to discover the specific type of
mechanical interaction of a magnetic field and substance: gyromagnetic effects characterizing the
relationship of the magnetic field and the rotating movement of magnetics. The same experiment
on the basis of theleaviside theory, makes it possible to predict another type of interaction of
field and substance: gyrospin effettthe relationship of a spin field with the rotating movement
of spinoricsi of materials possessing a large spin polarization.



In the Eirsteinde Haase experiment, the rotation of the model actually occurs as a result
of the change in the spin polarization, i.e., the density of the moment of the quantity of motion due
to the effect of the magnetic field on the magnetic polarization, wlaisfaligid connection to the
spin polarization. However, while only a change in the spin polarization of the specimen will
occur as a result of the effect of spin field, the effect will be the $awiation of the specimen
will occur in connection witlthe change in the moment of the quantity of motion.

Of the various substances, the strongest spinorics are, at the same time, the strongest
magnetics; i.e., the strong spinorics are ferromagnetics. The spin polarization of ferromagnetics,
according to %3), Ms=Mw/ 2 2, v@le/meliseghe gyromagnetic ratio in a case where spins
prevail over orbital moments, wheesandme are the electrical charge and mass of an electron,
respectively. WittMy @1L0° A/m,Ms@3 ASkyd ( m A s) .

It is known that ferromagnesandergo magnetic reversal when the magnetic field exceeds
the level of the coercive fordd.. According to (56), one should expect that ferromagnetics, as
spinorics, change the spin polarization at a spin field value greater than thelyalueH/soc.

If Hc.= 1 A/m is taken as an example, thdg@ Ak y0 ( m A s) . Hence, fo
of a ferrospinoric, a spin field level much greater than the spin field of theiEa®fk g/ ( m A s
T is necessary.

A VD qualitatively is simultaeously a magnetic and a spinoric analog. The only
difference between the VD and ordinary magnesigsiorics, which are normally solids, is that it
is penetrable for substance.

It is just this property of a VD which makes it possible to interact witlstanloce not only
by way of magnetic and spin fields, i.e., due to the Lorentz electrical and gravitational force, but
also by means of gyromagnetic and gyrospin effects.

A VD, as a magnetic, differs quantitatively from normal magnetics not only strongly but
as a spinoric, fundamentally. One can see from the data of Table 6 that the spin polarization value
ofaVDcanreach™®k g/ (m A s), while this polarization
from the evaluation pPflkg/e(hmed sabovelniadointdiyo
thresholds in the form of coercive forces at which polarization changes are initiated. In the VD
model under consideration, according to (111), the polarizations are linear functions of fields.

Thus considetion of the physical nature of the Einstela Haase experiment forces one
to direct attention to the spin polarization of the VD as a factor of strong mechanical, especially
rotating interaction of the VD with substance.

The spin momen#s emerges in theontinuum mechanics constructed by Sedov [83] as
the internal moment of the quantity of motion. Sedov devoted attention to the fact that even in the
APV, in magnetic fields, such as the magnetic field of the Earth, spin polarization develops in
practicaly all media: diamagnetics, paramagnetics and ferromagnetics. This mechanical factor is
not taken into account at all in the classical continuum theories: hydromechanics, elasticity theory,
etc. One stata priori that the spin polarization of mediatime APV is slight. However, it is of
interest nevertheless to verify whether the gyromagnetic effect is slight in each specific case.

The dipole nature of the ndromogeneous physical vacuum results in its weak force
interaction with fields and substancOn the other hand, the model predicts strong interaction due
to the moments of these forces. However, the authors of the modern conceptions normally do not
make reference to moment equations, either in continuum mechanics or in elasticity theory or in
hydromechanics. In those rare cases in which the moment equations nevertheless are considered,
this is done only to demonstrate their identity with impulse equations. This result is a direct
consequence of thepriori assumption that there are no im@&rmoments in the medium, and, as

r
)



a result, the tensor of stresses is symmetrical. Sedov constructs continuum mechanics in a more
general statement [83]. As an example of a medium with internal moments, he examines a
ferromagnetic in a magnetic field duweites the Einsteide Haase experiment referred to above,
which illustrates the manifestation of internal moments. The equation of moments for such a
medium does not degenerate into an identity but, in the case of VD, gives rise to the relationship

dM
di

:i([jk_[ik)-'-(fij_[ii)’ (113)

wheretij are components of an asymmetrical stress teNkgepresents the density of the moment
of the quantity of motioni, j andk are unit vectors on the axesy andz axes, respectively.

Hence the assumption thaetmternal moments are equal to zero and, as a result, that the
stress tensor is symmetrical limits the range of problems which can be solved correctly to the
condition of a constant polarization vector.

One can see from equation (113) that the time dgvie from the spin polarizatiods is
a factor of the rotating movement of substance insidea VOMAIti 0, i n particul a
of mechanical stresses becomes asymmetrical; i.e., mechanical torque develops inside the VD as
a result of unbalared tangential mechanical stresses. Actually, in the case of an unchanged
direction of the vector d¥is along thez-axis, according to (113), we have the following:

dM dMy, dM
—SX =0 — = —Sz—f 114
dt dt dt e (114)

Conquently,txy [ tyx, Wherety andfyxare mechanical tangential stresses in the plgne
inside the formation.

Hence, according to (114), the intensity of the rotating movement inside the VD depends
on the time derivative of the spin polarization and, accordinglib)(®lso depends on the time
derivatives of the magnetic and spin fields of the Earth. Variations in the geomagnetic field in
time are cited in the geophysics literature [85]. In particular, the field changes during magnetic
storms. Little is known aget about the spin field of the Earth; it is still not being measured. There
is no doubt, however, that it changes with changes in the angular frequency of rotatioraatftthe E
around its axis. I n one Yeawheréder riag i toh eevd v
frequency of the Earth, and &y is the change |
value ofMsin time inside a VD, according to (1113 related to changes liy andHos as a result
of movement of the VD in the magnetic and spin fields of the Earth.

In a case of the movement of a VD along the surface of the Earth, according to (111),

dM
di

dHos 8y, (115)

5 dH
:%Klnﬁo dSO - Ko

w h e r addyis speed of the VDsis the length of path of the VD along the Earth.

One can perform numerical estimates of the values of the first and second members on the
right in expression (115) assuming that the vertical components of magnetic and spin fledds in
region of the Earthos HeghoaosdHos aHos€os® wheredlis, r es p
an angle measured from the axis of rotation of the EHgl@20 A/m is the magnetic field and



Hs@0%kg/ (m A s) is the spin field at the Eart:t
the VD is directed perpendikr to the equator and is equal to 30 m/s. ThedsatRed dwhere
Re is the radius of the Earth, one can obtain the following evaluations:

po| @0l @or H =10 49, (1161)
ds m cm
Fos! ey @sro’ 1 =500+9 . (116)
ds m cm

Hence, according to (114), @ential mechanical stressés 1 + f> directed in circles
around the axis of rotation with centers on the axis of rotation develop inside the mobile VD in
planes perpendicular to the axis of rotation. The two components of these stresses, without
consiceration of the sign, are expressed as follows:

.| @ok,,, kglen?, It,| @00k, kg/cn?,
Where
« =8 . = az
Y 1- a2 /9’ 7 3(1-a%/9)

In interpretation of the evaluations obtained for the tangential stresses irshMB tbne
must take into account the assumption made above, according to which the VD can be filled not
only with PVM or PVA but also with mixtures of these media with the APV. In the former case,
the values of the coefficientgandas have their own it values, which we assume to be equal
to one. In the latter case, these coefficients are smallhges, 1 anda: << 1. The assumption
was made based on the fact of the great variety of the intensity of luminescence of NSLF and their
other propertis.

With a¢ ~ 1, the coefficientks ~ 1 ancke ~ 1. The values of the tangential stresses inside
the VD in this case will have extremely large values in rapid movement of the VD in non
homogeneous magnetic and spin fields. If a VD with such tangesite¢ses, such as
U~ 500kg/cn?, is located in the Earthdés atmosphere,
associated with great centrifugal forces which displace gas toward the circumference of the VD.
It is obvious that in this case, there vinét severe rarefaction of the gas inside the VD. In cases of
a change in the magnetic and spin fields inside the Earth, a VD will cause a strong mechanical
effect there.

According to the estimates performed for tangential stresses, ezgr<afl andae<< 1,
a VD can cause rotating movement of air with a slight change in magnetic and spin fields. It is
possible, therefore, that the rotation of air, dust, etc., is no less a characteristic sign of the presence
of a VD than its luminosity.

In regard to eargy, a VD with magnetic and spin polarizations functions as a converter of
the type of energy that effects its movement into heat. In particular, if the VD is in motion as a
result of the effect of forces of an atmospheric pressure differential, inatgrfor example, it is



the energy of the mobile air masses that is converted first into mechanical vortex movement of the
gas and then into heat. In this case, the VD obviously has an inhibiting effect on the movement of
mobile air masses. Hence fora#sa dissipative nature appear in the equation of the mechanical
movement of a VD in a number of potential forces.

The rotation of a gas inside and around the VD causes practically no spin depolarization of
the VD. This assertion can easily be verifimdperforming estimate calculations. For example,
the rate of movement of water is 1 m/s at the surface of a river 1000 m wid® amdeep; the
l ocal spiykgf/ii(emd dA iss) ,5AIhG ch i s muc h®¥®Kg/lersds. t han

The magnetic depolarization of the VD and, consequently, the related spin depolarization
are possible only in magnetic media in the tkarock and seawater with good electrical
conductivity.

Hence in most cases, one need not take into account the magnetospin depolarization of the
VD. ltis sufficient just to determine the forces acting on the VD from the magnetic and spin fields
of the Earth using the formulae (164)06). This effect obviously will be substantial only in a
case of strong electrogravitational depolarization of the VD, where the forces related to the
gravitational field energy density will be slight.

We shall note thahe physical Einsteinde Haase effect in the VD should be classified as
one of the types of strong interaction of substance and field, magnetic and spin at once.

3.3. Quasistatics. Field interaction of vacuum domains with substance

3.3.1. Problems of quasistatics in the model of the ndromogeneous physical vacuum

In considering physical processes of the immersion of VD in substance, we shall
understand substanre t o0 mean not only the air in the Ear
in the form of the rock and water of the Earth, as well as objects ofdeade artificial structures
created by human hands. Questions concerning the penetration of V®detwser substance,
movement inside it and the effect of the VD on the dense substance can be studied by solution of
a number of specific problems of the model of combined electrogravidynamics with a separate
VD. In this case, we cannot limit ourselvesy donger to the static approximation of the equations
of the model. Many physical parameters of dense substance, after all, differ fundamentally from
the physical parameters of gas of the Earthos
physiccal phenomena described by the model. Therefore, in the case in question, it is necessary to
consider all the equations (4(80) of the noFhomogeneous PV model, and it is no longer possible
in these equations, of course, to neglect all partial timeateres at once.

Moreover, in many problems of the immersion of VD in dense substance, the quasistatic
approximation [58], which is well known in the classical theory of electromagnetism, can be used.
This approximation assumes that the time delay inebluethe propagation of electromagnetic
waves in the region in question is equal to zero. And such an approximation can be used only in
cases where the dimensions of the region of space in question are much less than the length of an
electromagnetic waveharacteristic of the basic parameters of the medium and the characteristic
frequencies of change of the external electromagnetic effect. Such a region of space is normally
distinguished quite naturally in the form of some inhomogeneity of substance itee form of

the body in question.



In combined electrogravidynamics, the conditions of a quasisteady state have the same
form as in electrodynamics. Only one must keep in mind the length of a gravispin wave in addition
to the length of an electromagfic wave. When the length of the gravispin wave is taken into
account, the region of space in question is also distinguished quite naturally. It is the region
occupied by the VD with its closest surroundings.

The characteristic feature of quasistatipragimations in electrodynamics is the separation of
electrical field and electric current problems, which are solved in the theory of electric current in
electrolytes, capacitive structures, semiconductor systems, etc., and magnetic field and electric
current problems, which are investigated in magnetic field theory.

In the model of combined electrogravidynamics, it is also advisable to separate problems
of electrogravitation and problems of gravispinorics in both static and quasistatic approximations.

3.3.2. A vacuum domain in an electrically conductive medium. Contact explosions of large
vacuum domains

The process of immersion of a VD, in the form of sphere, for examgptedonst, O<r ¢
R, a = 0,r >R), in an electrically conductive medium, cheterized by the parametegss (& =
1), is described by the electrogravitation group of equations(507)

divD=r; divDg =r;
D=egEtekEg; Ds =ecEctekE;

J=sE+s Eg; divJ:-%.

The following relationships follow from these equations with the use of the approxirdatisk:

/'+T£:-i/’ez-ae/761/‘e at O<r¢ R (117)
U[ eOG
r+z‘M%:O atr<R (118)

whereT = tu(1- aé/9; tw = eals i is the Maxwell type of relxation of the electrically conductive
medium.

We shall assume that the VD penetrates rapidly into the electrically conductive medium
due to the effect of magnetic and spin forces for the be< T.

We shall count the time from the moment of the ehthe time intervaDt. As we shall
see from further consideration, it is quite natural torsetO att = O both inside (& r ¢ R) and
outside > R) of the VD. Then, according to (117), the time dependence of the electrical charge
density inside th&D has the following form:

r=- aehg)lre(l- e ) (119)



Outside the VDr = 0.

Since, according to the law of the preservation of electrical chargé,=dipr/pt, using
(119) and (118), one can obtain the following equations for the currentydenan electrically
conductive medium:

divy =- 2elc
Th

0

divi=0, r<R. (121)

e, O<re¢R (120)

It is appropriate to pause at the physical content of the equations({20}) It was
demonstrated above that a VD in the aif the Earthos BotandudEscp her e
simultaneously becomes an electrical and a gravitational diopole. The density of the, air
incidentally, is not equal to zero. Therefore, according to (117), the VD in air takes on a bound
electrical moncharge

q=ri®¥, (122)

whereV is the volume of the VD6 -ae /10lr is the density of the bond polarization electrical
charge of the VDrg is the density of the air.

In air at the surface of the Eartts(= 1.293 kg/m), the VD und electrical charge density,
according to (122), has the following numerical value:

ri=-111Q00",.

The electrical field at the surface of the VD under the conditions indicated above is:

E=r |O5 (123)
3e,

whereR s theradius of the sphe+eD.

If we takeR=1- 1000 m, according to (123,=-4.18- -4 . 1 8V/A até.8 1. Hence
the VD in air has an extremely small bound electrical charge, with which an extremely weak
electrical field is associated, according1@3). Such a field cannot cause electrical breakdown
of the air. Comparatively slow depolarization of the electrical bound monocharge of the VD, of
course, should also occur in the air, according to (117). But on the strength of the low value of
this monocharge, the depolarizing electrical charge consisting of free current carriers is also small.

In examining the depolarization of VD in the rocks and water of the Earth, one must devote
attention to the sharp increase in the density of the substemeel(’ - 10* kg/m®). According
to (122), the electrical monocharge in the Earth increase by-fitme®rders of magnitude as
compared to its value in air.

Depolarization of the bound electrical charge of the VD inside the Earth occurs due to
conductivily electric currents. According to (120), the density of this electric current inside the
VD is as follows:

3=3 =l1e @, o<re¢Rr (124)
3T



According to (120) and (121), the density of this current outside the VD is as follows:

. 3

3=3 =l (sR (125)
3r r

The release of heat is related to the conductivity current densities inside and outside the

VD. The thermal power density can be defined as followys: J AE = J/%/s.
Thermal power is released inside the VD:

R 2
o 7 () -
P:rp-r@- rzdr:fe ar°.
N P 9B T2

Thermal power is released outside the VD in direct proximity to its outer surface:

R 2

~ 4,0(/’i) T A5
P.= Gl r?dr =, e’”" R.
T !;pT p 93 T2

Hence in immersion of the VD inside the Earth, the following total thermal power is
released:

_ 2@0(ri)

3050 T7 e? TR, (126)

P =P, +R,

Based on expression (126) for thermal power, one can obtain a relationship for the energy
released in contact of the VD with the dense, electrically conductive substance of the Earth:

(rif R

127
5e ¢ll- a2/ e) (127)

W, = fpdt =
0

whereV = 4pR®¥/3 is the volume of the sphekeD.
In a case of dense substance, according to (122), we have the following value of the VD
bound polarization electrical charge density:

ri=-antrg :-(10-7 : 10'6) a,, Kliim3.

The limited values of energi&¥r obviously can b@btained only at positive values of the

time constant = tm (1 - a#/9, i.e., atae< Je (e> 1). It has long been known [3] that great
difficulties arise in many problems of combined electrogravidynamics and thleameogeneous

PV ataes> 1 anda»> 1. On the other hand, starting from the bases of the polarization theory of
the vacuum equations of Maxwell and Heaviside presented above, one can see that the coefficients
a andm and, consequentlaeandan should be limited in igard to modulus.



If such a limitation is expressed by the inequalities/¢ 1 and¥a#£ 1, one can avoid
the difficulties indicated above: in particular, the difficulties associated with the engrgy

The time constant at¥ad/g& 1 is an extremely smalalue. It follows that the energifr
is released in an extremely short time; i.e., a contact explosion should occur in contact of a VD
with the substance of the Earth.

According to (127), the energy density of the contact explosion is as follows:

W __ (rif'R’

W, =— , 128
TV segl-a’le) (128)

i.e., this energy is proportionate to the square of the radius of the 4fiberk is not difficult to
ascertain that the contact explosion energy density will approach a characteristic value of the order
of 1 J/n? at a raliusR equal to several kilometers. On the other hand, at the radii typical of BL,
the contact explosion energy is low. Hence contact explosions with quite significant effects should
be expected in the contact of large NSVB with the Earth [42].

Moreover, large NSLFVD are attracted to the Earth more strongly than small ones. The
electrostatic force associated with the mirror image of the electrical monocharge of a VD in the

Earth is defined as follows:
2

__q
F = 2 (129)

whereq is the electrical monocharge of the VD, determined according to (HA8)the elevation
of the position of the VD above the surface of the Earth.
The forceF presses the VD toward the surface of the Earth. One can see from (129) and
(122) that the specififorce
a’rir®

3e,,(2H) (29

F_
%

i.e., the force per unit of volume of pressing of the VD to the Earth is proportionate to the cube of
the radius of the sphekéD. Consequently, the larger the VD, the more strongly it is pressed to
the Earth andaccordingly, the faster it goes into the interior of the Earth.

3.3. 3. The Earthés el ectrical field

It was established above that a VD introduces an electrical monocharge, positive or
negative, depending on the sign of the coefficerdf the equatios of the model, deep into the
dense substance of the Earth.

We assume that a large number of VD move from space to the Earth. They either are
deflected away from the Earth or penetrate deep into its dense substance, thus introducing both
positive and ngative electrical charges there. These charges do not necessarily add up to zero. It
is possible that in individual geological periods, either the positive or the negative electrical charge
carried into the Earth may be prevalent. We also suggestoiimat af the VD with positive and
negative electrical charges are annihilated inside the Earth with the release of photons. However,



VD with the same electrical charges are not annihilated. Hence in individual geological periods,
either negative or positevelectrical charges accumulate in the Earth.

As one can see from the solution of the problem of depolarization of the VD, the bound
electrical charge of a VD in the electrically conductive medium of the Earth is quickly neutralized;
i.e., the bound elegtal monocharge of the VD and the depolarizing electrical charge come to be
equal in sum to zero. The depolarizing electrical charge, however, is taken from the electrically
neutral substance of the Earth. Therefore, an electrical charge which isteppasgn to the
depolarizing electrical charge develops at the VD inside the Earth. This latter electrical charge,
which consists of free electric current carri

In other words, an electrical charge equal to the exclearge of vacuum domains located
in the Earth emerges at the surface of the Earth. If this electrical charge of the VD of the same
sign inside the Earth increases, electric current flows toward the surface of the Earth from inside
it. We shall designatthe density of this curredt

It is well known [24, 85], on the other hai
surface into the atmosphere. We shall designate the density of this deirrent

On the strength of the law of conservatidrelectrical charge,

t t

/), dt- f.dt=qp, (131)

-a -a

where o is the electrical charge density at therface of the Earth, which at present
is-1.15A10° KI/m?2,

The electrical current density in the Ear-Ht
according to one of the equations of the model (48):

J.=s.E.-s,0, (132)

whereEeistheint ensi ty of t he &thededirical @hdacavityrofitreaidof f i el |
t he Ear t ho6gistheaotelergiidn efgravity.

The first member on the right in (132) represents the conductivity current, while the second
member on theight is the gravitational electric current associated with large parficiesctric
current carrier$ such as raindrops or snowflakes.

It follows from (131) that

B _ 5.5 (133)
dt

Assuming that the electrical field inside the Eastkqual to zero, we obtain:
&E. = (134)

It follows from (132) and (133) that

dg, , g,
—2+0 =] +5.q, 135

e



whereTe=@alsei s t he Maxwel | relaxation time in t

According to Skanavi [77], the electrlaaonductivity of the air under normal conditions
Se = 8 1Aa A Gm

ConsequentlyJe= 8. 83 ( B @ 1D86.

If the electrical charge of the Earth remains constant for a time period of the ofider of
one can assundrp/dt = 0 in (135) and, consequently,

0 @T,(J; +5,0) (136)

and also, according to (133),
(137)

he

The current); associated with the VD in the Earth in the model under consideration for the

Earthoés electrical field is -@37cwithp=-hi5AI8°% ur ce.

KI/m?, andse= 8 AV A 0'fEe @130V), one can obtain the following numerical resuit:

+510=qd/To=SeEe==1 . 0 4 Alm2.1H&nce to determine the current dengitit is necessary

to determine the average current densityassociated with precipitation on Earth; however, the

incomplete data presented in [24, 85], for example are still insufficient for solving this problem.
The model i n question for the Earthos

el

i.e., from the interior of the Earth to the lower layers of the atmosphere. There are other familiar

model s of the Earthodés electrical field whi
of a continuously operating ionosphere MHD generator [99]s dbiious that neither approach

ch

is complete at this point. It is suggested, therefore, that attention be devoted to the nontraditional

approach presented above for the problem
vacuum domain phenomenon.

3.4. Waves. Transformations of the energy of gravispin waves into other types of energy

3.4.1. Problems of the electrogravimechanical transformation of energy

of

The similarity of electrodynamics and gravidynamics is sufficient to perform an energy

analyss of the equations of Heaviside based on the URPwinting theorem [30] in exactly the

same way as it is performed in regard to equations of Maxwell. This analysis indicates that

gravitational currents do not form emitters but absorbers of the enegawfational waves.
Yefimenko [75] was the first to note this feature of the equations of Heaviside.

It was demonstrated above that vacesubstance equations of Heaviside can be written
on the basis of the vacuum equations of Heaviside and simple ahyspresentations of

polarizations and gravitational currents inside substance, similar to what was done on the basis of
vacuum equations of Maxwell and the electronic theory of substance in the derivation of the

vacuumsubstance equations of Maxwell [58]n other words, parametees, 7¢ and sg are
incorporated in the equations of Heaviside which are completely analogous to the parameters

ands in the vacuurssubstance equations of Maxwell. In this connection, it is necessary to make

ec



only on imporant comment in regard to the principle of equality of inert and gravitational mass
[58]. The movement of mobile masses inside the framework of substance (the crystal or
guasicrystalline lattice) begins only when the wavelength of gravitational waves ithén the
characteristic dimension of the body in question. It is necessary to assume, therefore, that the
gravitational wave length is much greater than the dimensions of the body in questidn /&

= 1 andsc = 0. The energy analysis of vacwsabstance equations of Heaviside not only
confirms that the gravitational currents form absorbers but also demonstrates that a gravitational
wave passing through the body takes out of it energy that is characterized by a specific power (per
unit of volume)sgjc?.

One can see from the examination performed that in terms of energy, the vadustance
equations of Heaviside are strictly opposite to the analogous equations of Maxwell. Hence in
gravidynamics, the fundamental conditions of physics are affetttedirst and second origin of
thermodynamics, i.e., the law of the growth of entropy, and the principle of causality.

Further examination of the equations of Heaviside demands an investigation of the physical
model represented by these equationshiBidonnection, one can say at once that the case of the
absence of outside waves in space, which, as a rule, is considered in electrodynamics, leads in this
case to the violation of all the fundamental positions of physics listed above. In gravidynamics
one can agree to violations of the law for the increase in entropy while going forward persistently
in the search for negoentropy [100]. It is impossible, however, to agree to the violation of the first
origin of thermodynamics (the law of the conservaitid energy) or the principle of causality. In
a case where space is not filled preliminarily with gravitational waves, the absorbers of energy of
the gravitational waves in the equations of Heaviside prove unfounded. In this case, it is
impossible to aswer the question of where the energy is taken from in the mechanical systems
represented in the equations of Heaviside by gravitational currents. For mathematical description
of the absorbers, it is necessary to usealed advanced solutions of wavguations. It is known
from electrodynamics [58] that the advanced solutions will not violate the principle of causality in
only one case, where outside wave sources are located in the vicinity of the absorber. The very
idea of the filling of space withrgvitational waves would be senseless without the assumption of
the existence of sources of outside gravitational waves in space.

Hypotheses for filling space with a gas consisting of gravitons are well known, from
Stanyukovi chds bookdowever 4t Jeasti two difficult questonspalise in
connection with these hypotheses. First, the sources of radiation of gravitational waves of any
power level starting from low frequencies are unknown. Second, if such a thing exists in nature,
it would seem that such powerful gravitational radiation should certainly be observed
experimentally [102].

It should be emphasized in connection with the first question that according to the model
of Heaviside considered above, there are no radiation sourttes fiorm of gravitational waves
of currents. It is also true, however, that the absorbers of gravitational aravedremely weak.

For exampl e, an accel ®timads o eleciromagheticoppweretman it s 4 .
absorbs gravitational power. One can observe in connection with the second question that
electrical and gravitational forces acting on deceon will be equal, if the energy of the
gravitational f f@riegigreater thanthe ensrgy ofehe dectécal Aeld1 Hence
the presence of gravitational waves in the Universe, even with an extremely high energy density,
can remairunnoticed. It is appropriate to state also that space is filled with immeasurably greater
energy of a constant gravitational field than with energy of a constant electrical field. At the



surface of the Earth, for example, the gravitational field engeggity is5 . 80° An?, while the
electrical fid0dmdensity is only 4 A

A powerful source of gravitational waves was discovered in this study with the reversible
100% transformation of electromagnetic energy into gravitational energy within the bady of
vacuum domain.

From the examination performed, one can see the following. First, the energy of
gravitational waves, in absorption on moving bodies and particles (the movement of which is
reflected by gravitational currents in the equations of Hea)isidcreases the kinetic energy of
this ordered movement. Second, the gravitational waves, in passing through substance, carry away
part of the heat; i.e., it is as though they eliminate part of the unordered movement. Third, the
gravitational wave engy itself develops in vacuum domains from electromagnetic energy that is
scattered (mainly by the stars).

3.4.2. The transformation of the energy of gravispin waves into mechanical energy in the
absolute physical vacuum

In the model of electrogravimechas, any mechanical system is a receiving gravispin
antenna that absorbs the power of outside gravispin waves. This power increases the kinetic energy
of movement in mechanical systems, but only very slightly. In normal mechanical systems, the
loss of paver related to friction covers the inflow of the power in question practically completely.

On a cosmic scale, the transformation of gravispin energy into mechanical energy can play a
significant role.

Problems of the transformation of gravispin enerdy mechanical energy are similar to
the problems of the radiation of electromagnetic waves in connection with the fact that the vacuum
equations Maxwell and Heaviside are similar. Therefore, the formulae for the absorption of the
energy of gravispin wavesan be obtained from formulae of the emission of the energy of
electromagnetic waves by substituting masses with a minus sign for electrical charges with a plus
sign, the coefficients for Gc (g0 for £oc), andi ¢ for the speed of light. As an exampleone can
obtain the formula for the transformation of gravispin energy into kinetic energy (power), such as
for the planets of the Solar System. In this case, one must use theRdintng theorem,
integrating the UmowPointing vector with respect toafsurface of a sphere ofradR¥ 0 whi c h
encloses the planet (seeing it as a point with a given mass). One can use the expressions for
electrical and magnetic fields of a point electron in accelerating movement [79], in which it is
necessary to perform the substitutions indicated ab@vith such an approach, the gravitational
field of a planet in a nonrelativistic approximation is expressed by the following relationship (with
rORY 0) :

E oo _mr mr [r | (138)
© 4p er®  4p gc’r®

The spin field is expressed as follows:

<] ] a59)

4or 3 4p cr?




wherer is a vectofradius, the origin of which is located at a point of the plames; the mass of

the planety and ¥# are vectors of the velocity and acceleration of the planet in its movement in
orbit around the Sun.

In an approximation of circular orbits, where the acceleration is perpendicular to the
velocity, the following expression for the power follows from (138) and (139):

(¢

5 =W, (140)
6o g c®

- {Pods=

wheredS is an oriented element of the surface of a sploéradiusRY 0, Ya=nE:Hg] is
an UmovPointing vector.

It is interesting to note that even under the conditRi¥s Ov* # in (140) remain only
the second members of the expr esasdiioantsi of noor niehneb
The power flows associated with other vector products either are equal to zero or satisfy the
condition of equality of the flow entering the sphere to the flow leaving the sphere (quite a
laborious proof is omitted here). As one camfsem (140), the power flow here is in the opposite
direction as compared to the power flow in the case of a point electron; i.e., power is used by the
planet and goes to increase the kinetic energy of its movement.

The following formula for the gravispipower (#=u?/R.) used by the plant follows

from (140):
2,4
SELLL (141)
60 g Re

whereRc is the average distance of the planet from the Sun. The numerical values of the power
Ware presented in Table 8 for all the planets oSilar System and for the Moon (in its revolution
around the Earth) [78].

Table 8
Powers of movement of the planets of the Solar System and the Moon

m, 104 kg g 10°m/s Rc, 10°°m W, W
Mercury 0.33 48.8 5.8 3.03%
Venus 4.9 35.0 10.8 5.08°
Earth 5.98 29.8 15.0 2.08°
Mars 0.65 24.2 22.8 4. 57°
Jupiter 1899 13.1 77.8 2. 90! /
Saturn 568 9.65 142.7 2. 32
Uranus 86.8 6.78 287 3. 21pf
Neptune 103 5.42 450 7.52
Pluto 1.1 4.75 595 28.7
Moon 0.0735 1.02 0.0384 6. 54"

The additional kinetic energy of the movement of objects of the Universe obviously goes
at least partially to overcome friction in the environment addl tmovement. This effect is



equivalent to the appearance of some negative macroscopic gravitational pressure. The necessity
of such a pressure for the stability of the ge
work [64].

3.4.3. The trarsformation of heat into energy of gravispin waves in the absolute physical
vacuum

The removal of heat from a substance by gravispin waves, in the case of the APV, can be
considered af] = 0 ande1 = 0, sincee,g,, > >62 = &, mmg > >, = nf, but with s g @s 2. In
the case of monochromatic plane linearly polarized waves, electromagnetic and gravispin fields
can be represented by the following relationships:

E, = ImEexpinft +sx)
= ImE,_expinmt +sx)
H, = ImH expinft +sx)
He,= ImH; expindt +sX),
wherex is the angular frequencyg;js a parameter with an inverse velocity dimensiorss 2 i s
the wave propagation constants the imaginary uniti,, &,,, &, , K, are complex amplitudes
of fields on the axes gfandz coordinatesx is the coordinate along which the waves propagate.

As in electrodynamics [58], it is necessary in electrogravidynamics to keep in mind waves
with an elliptical pdarization. For describing these waves, one must incorporate in the
consideration the amplitudé,, &, ¥, , H;, in addition to the amplitude®, , &, , ¥,, K, . Since
the principle of superposition remains in effect, however, itificgent for analysis of the roots
of sto consider only one linearly polarized wave.

The following expressions follow from equations 43)) in the approximation indicated
above:

mpgs 20Ef mpgs, # =0 142

3977’8'5’ e+ » 32 t— Fy ez O (142)
&m.m.e.e,. - MMe56 _ o ﬁ 1T Mto51 ¥ =0 (142,)
c iw iw

Bmpge g+ O szgl-#y + 8 Me%s H,, =0; (1425)
c iw - iw

%7&”3@9630@ - m' Szgl'#ey - /77-/7351 f#y =0 (142)
c iw = iw

The equality to zero of the determinants of each of two homogeneous systems of equations
(142) produces the same biquadratic equation, the roots of which are:



Sipaa = VS, (143)

where

2 -A*B, \/(A B MmmmeS; .

2 4 (iwf
m s
A=e gmpgr ia@iy; B:eeeoemznae'%-

The + signs in (143) define the direction of propagation of waves alongatkis. The
+ signs in the expression fef distinguish the roots of electromagit and gravispin waves,
respectively.

In a case of relatively large values of electrical conductivity, i.e., for metals,
semiconductors and plasma, the expressionsfocan be represented as follows for an
electromagnetic wave:

_ 2
s @e gm g+ 185 = ML 1BeS, Is | (144)
174
and in the following form for a gravispin wave:
Se-S{ls
s’ Q@Qe5 €06 M My - oS - )’ (145)

iw

If electrical and gravitational current carriers which simultaneously possess electrical
charges and masses (electrons, vacancies, ions) are prevalent in thecsulise determinant

s<S - s7 @0 (see above). In this case, according to (145), for a gravispin wave,

S* = 6606/ M (146)

i.e., it propagates in the substance without an exchange of energy. However, if electrically neutra
mobile particles (hydrogen, helium) are prevalent in the substance, the detesqinant,” > >0
, and for a gravispin wave,
s
s® = € C€oc ME MG - %1 (147)

while for an electromagnetic wave,

m
s? :egmgﬁi, (148)
iw
One can se from equations (147) and (148) that if the propagation constant for an
electromagnetic wavg=iws has a positive real part, i.e., Be 0, then for the gravispin wave
Reg< 0. This means that when the fields of a direct electromagnetic wave energasentially,



the fields of a gravispin wave increase exponentially. This is to say that in the case in question,
the gravispin wave takes heat out of the substance, thereby increasing its own energy.

3.4.4. The reversible transformation of the energpf electromagnetic waves into energy of
gravispin waves inside the body of a vacuum domain

In the case of physical vacuums of matter or antimatter, one must assume the following:
e=m&=m=1,5=0;,5c=0;51=0;a, 0;m, 0. Below signiicant simplifications of the
calculations will be linked to the equation

1

€M = €M = C_2

and the following coefficient will be of great importance:

hy= %o = [ —q16a00 K9
& M Kl

As under the previous item, the fields can be represented as gomjaigonships. By
substituting these expressions for the fields into-(8@) under the conditions indicated above,
one can obtain the following equations:

(em+eam- s°)& =-(aem+am)&,; (149)
(e +am- ), =- (@m+ame) &, (149)
(em+em- s*)H, =-(em+eam.) (149)
(e e + - )y, =- (@ +e,m) H,. (149)

Two systems of homogeneous equations are presented in (149). The equality of their
determinants to zero produces the same biquadratic equation in relation to the roots:

Sipsq =°VS, (150)

where

. Al of .
+e1”1 2%7"'91”19 - Cpecpm1

P, = &6 - & q0m=”8/76e'”f-



We shall reduce (150) to a more convenient form by means of dimensionless variables

e
; W= M

NEv " Imme

a, =

With the redesignations indicatedyeocan represent the squares of the respective roots in
(150) as follows:

s? = c_12 (1+ a.a,+a,+ am) = c_12 (1+ ae)(1+ am) (151)
s? :C—lz(l+ aa, - a,- am)=ci2(l- a,)i- a,), (151)

where the first expression corresponds to a plus sign, while the second corresponds to a minus sign
from the rootin determinings?.
It is not difficult to see that the expressions

2

1 C
UZ = = . 152
" s 1+a,a,+a,+a, (152)
2
U = 1_ c (152)

s? 1+a,,-a,-a,

are the squares of two field wave phase velocities. ayithO anda»> 0, obviouslyu:? < ¢2.
By substitutinglie expressions faf according to (151) into (149), we obtain the following
relationships for the field amplitudes:

§z+ =/‘]OéGz; I-q{:y+ :h(_)ll-#Gw; (1531)
# =-nE,; H, =-n'H,,.; (153)

V4

It follows from (153)that the relationships between complex field amplitudes with plus

and minus signs does not depend on the cross parameteds.
We shall note that the products of the field amplitudes are equal; i.e.,

#, = % B.Hy. =¥, = % #_. Hoy; (154)

g - % E H, ¢, = % #. Hoy, (154)

where I#+,I#G+,I#_ ,I#G_ are values characterizing the power fluxes (the star indicates a complex
conjugate variable).



We suggest that the existence of waves propagating at different phase velo@tids/.
is devoid of phygal sense. It would be necessary in this case to assume four types of
electromagnetic and, at the same time, gravispin waves.

To exclude such a situation, we shall move from individual special solutions to
combinations of these solutions of the systéwacuum equations (44p0) for plane waves. This
makes it possible to obtain the following combinations of solutions (sintea real number, it
is advisable to go functions of a real variable):

E, = % E,[sin(wt ° w )+ sin(wt © w i)} (155)
E,, :%EOG [sin(wt ° wax)- sin(wt ° wax)} (15%)
H, :%Ho[sin(wt ° w i x)+sin(wt °© wux)} (155%)
Ho, :%HOG [sin(wt ° wgx)- sinfwt® wa'x)} (155)
where
%Eo =E, =E,; %EOG =Ee =- B,
%HO:HW:Hy_; }HOG‘HGW‘-Hey.?
E, = MoEoe Hoe = /Ho.

It follows obviously from (155) that

E, = E,sinwt ° wu'x) cosws % éu‘ X; (1561)
ut- ut
H, = Hosin(Wt ° Wu'lx) cosw *T X; (156)
1,1
Eg, =° EOGcos(Wt ° WU'lX)SinW%X; (1563)
-1 1
Hg, = ° HOGCOS(Wt ° Wu_lx)SinW%X, (1561

where
-1 -1
-1 :ﬂ
2

u

According to (156), the total power flow of eteomagnetic and gravispin waves averaged
over time has the same value in any section perpendicular @i (in the plang2, i.e.,



E,H
B+Y,= EH, +EGZHGy=—°2 9, (157)

The expressions for fields (156) represent a uniform solution for both electreticaaymd
gravispin waves. This solution demonstrates that the energy of an electromagnetic wave passes
into the energy of a gravispin wave, and vice versa. The period for full transformation of the
energy of an electromagnetic wave into the energy odagpin wave and back is expressed by
the relationship

__ 2o _
R e WA e | (158)

wherel is the electromagnetic wave length.

An important theoretical result of the analysis of the model in question is the fact that a
powerful source of gravispwaves in the space of the Universe is identified within the model in
the form of vacuum domains.



Conclusion

The model of the nehomogeneous physical vacuum is based upon a new worldview (a
system of conceptions of nature and society) accordingtowhitle Avacuum i s not
worldview, which is being developed by modern theoretical physics, is going to replace the

worl dview formul ated as early as Democritus,
real . o Thi s new physics bfswbstanee an the gphysical vacuam. The
worldview of Democritus produced only the physics of substance.

With Democritusés worldview, mankind i s af

results, especially in the fields of power generation thedenvironment. The relatively easily
accessible deposits of oil, gas, coal and uranium are rapidly being exhausted. More and more
energy is required to exploit the less accessible deposits aenewable energy sources. The
efficiency of the produtn of useful energy is falling, and the environmental load born by nature

is increasing. Obtaining energy from nuclear fusion not only involveskneivn difficulties,

both scientific, technical and economic, but also has uncertain prospects in teegarergy
efficiency and the environmental consequences.

It is as i f Democritusdéds worldview puts be
and does not allow them to see directly and understand the physical phenomena that does not fall
within theframework of this worldview. The old story connected with the assimilation of the ideas
of quantum mechanics is also being repeated.

It is well known that the Club of Rome decided that the stable development of human
civilization is possible with a popafion of 18 people on the Earth. The number of people on
Earth at the present time greatly exceeds this number. In this connection, the destruction of human
civilization will begin within the next few centuries. This apocalyptic prediction, however,
fortunately is based on the worldview of Demaocritus.

One can see from the polarization model of the-m@mogeneous physical vacuum even
if on a hypothetical |l evel , that the new worl
future human civilizaon entirely different from that of the Club of Rome. It follows from the
model that electrical and magnetic traps for capturing the vacuum domains can be created, and that
they can be transported in these traps. The joining of vacuum domains of wverditfypes,
according to the model, must result in obtaining energy previously captured by the vacuum
domains as a result of thermonuclear reactions in the Sun and the stars. This energy is renewable
and concentrated, in contrast to many of the typemefgy on which the attention of mankind at
present is focused. Due to the use of the energy of vacuum domains, man will be able to conquer
the large regions of outer space.

The model of the nahomogeneous physical vacuum makes it possible to presiéttct
scenarios for physical processes, which would be completely impossible within the framework of

contemporary physics. Al | these fAi mpossi bl ec
capacity for penetration of vacuum domains into substance. Fe x a mp | e, explosio
fuel tanks of aircraft and rocket s, Aunexpec
Ai nexplicabled explosions of stores of expl os

screens protecting them agairetiation and electromagnetic emissions, etc., can be explained.

The model makes it possible to find approaches to the explanation of the harmful impact
of the environment on human health in areas of the pathogenic zones of the Earth. These zones
areloch ed at the points of fractures of the Eart
contain a significant dipole vacuum admixture.



The model confirms the results of phenomenological studies of A. N. Dmitriyev on the
great role of vacuum domains@eological and geophysical processes in general and earthquake
and volcanic eruption processes in particular. On the basis of the model, V. I. Merkulov has
demonstrated the determining role of vacuum domains in processes of the development of
tornadoes ahtropical hurricanes.

Hence the model of the ndromogeneous physical vacuum can be of great practical
importance. The urgent task of experimental study of vacuum domains arises in this connection.
For this purpose, it is necessary to establish labogratonditions for the research by confining
vacuum domains in electrical and magnetic traps.
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