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EmDrive, “Antigravity engine”, photon engine — outbreak of a new power engineering era in the contemporary
earth civilization.
°

XXI. Energy Problem B
Engines with magnetic-ethereal traction.

XXI.1. Photon Propulsion Systems
The paper describes a schematic structure of photon propulsion system.

XXI.1.1. Prehistory of the Problem

Dreams of using light fluxes for space flights came up on the Earth long ago. The discovery
of light pressure by P.N. Lebedev allowed for switching from abstract thinking to debates over
specific projects. First, an idea of passive utilization of sunlight using a huge rocket-borne light
canvas appeared. Then, an active version of this idea emerged which provided for a light flux
generator to be developed on the rocket so that the light flux could be directed to the canvas
surface. Finally, dreams of reactive photon propulsion systems came up.

All these versions are based on a single-step, one-time use of each photon. The contemporary
quantum physics is basically not capable of identifying any other less primitive options of using
photons.

Contemporary vehicles move not from a jet thrust resulting from simple ejection of fuel from
the vehicle but from using secret potential energy capacities of fuel. In order to be able to use
secret energy capacities of photons it is necessary to identify the inner structure of the same.
Quantum physics appeared to be incapable of doing that because of its postulational base
shortcomings.

Quantum physics defines photon as a “localized bundle of energy” or as a “localized wave
packet”. However, any and all microscopic objects are localized bundles of energy. Meanwhile,
wave is not an independent kind of matter but simply a kind of matter motion. So, while keeping
the essence of photon still unrevealed, these definitions simply disguise the lack of a substantial
material comprehension of the material essence of an object called “photon”.

XX1.1.2. Theoretical Solution of the Problem
The discovery of the substantial composition of photon and the study of its structure revealed
the existence of two kinds of photons [1,2]. It emerged that photon consists of electron e, and
antielectron e_*, and is an electron-antielectron dipole (Fig.1, « - electron, « - antielectron, — -
magnetic momentum vector of electron, <« - magnetic momentum vector of antielectron):
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Fig.1.

The lower symbol on the figure means a “sign” of mass while the upper symbols stands for a

“sign” of electrical charge.

The theoretical discovery of possible existence of electron-like microobjects having a “negative” belongs to P.
Dirac [3]. Because of the academic insufficiency of the microworld physics that has denied ether with its resistance
to motion of microobjects and disregarded magnetic interactions between microobjects, the physics has this
discovery ignored. This is how it has become incapable of identifying the structure of photon.



Half a century later, there was experimental evidence of the absence of the smallest quanta of energy in the
material world obtained [4]. But by the time, the academic insufficiency of physics has become already chronic so
these experimental results are also ignored.

Antielectron is an electron-like object having a single “positive” electric charge (+e) of a
“negative” mass that is m., magnetic moment x. and is a diamagnetic substance. Quantum
postulates do not acknowledge existence of antielectrons because of “negative” masses thereof.
We know no substantial differences between antielectron “negative” and electron “positive”
masses. Such terminology is due to the necessity of making quantitative calculations. And
although we do not know the difference between “negative” electric charge and “positive” one
either, using this terminology enables us to make successful quantitative calculations of electric
phenomena.

There is electric attraction between electron and antielectron and, due to diamagnetic nature
thereof, magnetic repulsion. Due to antielectron mass being “negative”, both electron and
antielectron are subject to electromagnetic force of the same direction.

Electron-antielectron dipole is in an unstable state of static equilibrium if the distance
between electron and antielectron is x=4.4-10"°m. If x<4.4-10"°m, photon is “fast”; if
x>4.4-10""m, photon is “slow”.

“Fast” photons move at great velocities which depend on the density of counter ether flow.
“Fast” photon electron is going ahead while antielectron is following the electron “track™. “Fast”
photons are captured by free atoms as well as by atoms bound in not too massive aggregates.
When capturing photons free atoms and atomic aggregates become “excited” and get accelerated
by “motive force” of photons to velocities which depend on the density of counter ether flow.

The distance between electron and antielectron in “slow” photon significantly exceeds
4.4-10"°m. Therefore, electromagnetic “motive force” of such “slow” photon is much weaker
than the same in a “fast” photon and the “slow” photon velocity is much lower than the one of a
“fast” photon. In case with a “slow” photon, antielectron is going ahead while electron is
following the antielectron “track”. The studies showed that “slow” photons cannot be captured
by atoms. “Slow” photons are used to maintain constant magnetism in magnetic substances. Due
to “slow” photons fireballs exist [2].
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Terms “positive” and “negative”, with respect to electrical charges and masses of
microobjects, mean only signs of magnitudes of electrical charges and masses with which they
belong to the quantitative means of the physics. These terms are subjective. They do not disclose
an objective substantive specific character neither of electrical charges nor of masses of material
objects. Yet, they quite effectively contribute to the achievement of practical results in the life of
mankind making it possible to carry out quantitative calculations for various phenomena.

Antielectron that has a “positive” mass is positron. Electron-positron dipole (or positronium,
according to the contemporary terminology) is in a globally stable static equilibrium [3,8].
Therefore, despite of the quantum theory concepts, positronium has nothing to do with the nature
of photon. Electron and positron in positronium can experience neither a “collapse”, nor
“annihilation” into photon radiation. “Collapse” and “annihilation” are notions that result from
the academic insufficiency of the quantum physics rather than from objective processes in the
material world.

Both electron and positron in an electron-positron dipole are exposed to electromagnetic
forces equal in magnitude but opposite in direction. Both electron and antielectron in an electron-
antielectron dipole, due to the mass of antielectron being “negative”, are exposed to
electromagnetic forces equal in magnitude and in direction. As a result, electron and antielectron
are exposed to the same “motive force” of photon that accelerates it to a velocity which is a
function of the ether resistance to the motion of electron and antielectron, i.e. a function of the
density of ether on the way of the photon.

According to the analysis, electron-antielectron dipole has a single state of static equilibrium
and such state is not stable. In case of an unstable state of photon equilibrium distance r between



electron and antielectron exceeds the “Bohr radius” (the distance between proton and electron in
a static state of equilibrium of the atom of the basic hydrogen isotope, that is, protium) by 8.372
times and constitutes 4.4-10'm.

If r<4.4.10'°m, electron-antielectron dipole is self-accelerated to a velocity that is a function
of the density of ether on the way of this dipole and reaches ¢=299792458ms™. Such dipole can
be naturally called “fast” one. Electron is going ahead therein while antielectron is following the
electron’s “track”.

If r>4.4-10'"°m, this dipole also exists in motion but its motion velocity is incomparably less
than c. In this case antielectron is going ahead while electron is going ahead antielectron’s
“track”. Such dipole is “slow”. The quantum physics believes that a “slow” photon is “paired
Copper’s electrons”.

Photons move under the influence of “motive force”. Such “motive force” exists due to
antielectron’s “negative” mass. Presently it is not possible to understand the substantive nature of
this “motive force” as there are no counterparts to allow understanding of the nature of mass
“negativeness”. However, the lack of such understanding cannot hinder the use of this “motive
force” in practical purposes.

Photon’s “motive force” is generated by electric and magnetic interactions between electron
and antielectron. The magnitude of this force is a function of current distance r between electron
and antielectron.

Photon’s “motive force” can be used to move a material object if photon is bound to this
object, i.e. if photon itself, as a whole, is bound to the object or if electron and antielectron are
bound thereto individually.

Studies showed that “fast” photon can be involved in the phenomenon of atom “excitation”.
The meaning of this phenomenon, unknown to the quantum theory, consists in that photon
captured by an atom becomes included in the composition of the atom and, as a whole, as an
electron-antielectron dipole, adds two electron-like microobjects to the atom [2]. Figure 2 shows
two versions of protium that captured one “fast” photon. The diagram denotes proton by o.
Photon captured by protium may exist in the excited atom on the electron side or on the proton
side.
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Fig.2.

Photon can be captured by a free atom only or by an atom bound in a not too massive
compound that is capable, under the photon’s “motive force” of accelerating to a velocity that is
a function of the density of ether on the way of the “excited” object. If the atom that captured
photon is bound to an object which mass exceeds some critical value of mg, then photon
imminently approaches the atom to a distance at which the bonds keeping it in the atom break
and the photon leaves the atom.

The atom excitation phenomenon takes place for all chemical elements. Therefore,
me>4-10>°kg. On the other hand, radiation by photons does no result in a movement of such
object as a pea, i.e. m¢ is less than the mass of a pea. This means that “fast” photons cannot be
put to the macroscopic cart.

Let us consider now “slow” photon and see if we can use it and if yes, then how.

The analysis showed that “slow” photons are not involved in the excitation phenomenon;
neither atoms nor other microobjects capture them. They are directly involved in generation of
electrical currents. “Slow” photons are the reason why constant magnetism, fireballs, corona
discharges, etc. exist [5,6].



A method of using “slow” photon’s “motive force” is prompted by the invention of capacitor
by our ancestors in the second half of the eighteenth century. Capacitor is a device for
accumulating and storing multiple objects featuring different electrical properties. The simplest
capacitor consists of two parallel conducting plates separated by a dielectric layer.

If electrons are injected into one conducting plate of a capacitor and antielectrons are
injected into another one, then, if r>6.6-10""m, we have the simplest electromagnetic
engine free of moving macroscopic parts and based on “slow” photons.
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Is there any evidence of independent existence of electrons and antielectrons, that is, not in
the same dipole cluster?

The photon structure identification was severely hindered by the academic insufficiency of
the quantum physics that does not accept the idea that there may be electron-like microobjects
having “negative” mass. One would think that a killing argumentation to set this idea aside were
statements by active physicists that there is no experimental evidence of electron-like
microobjects with a “negative” mass.

However, these statements appeared to be trivial false results of the academic insufficiency
of the microworld physics. Indeed, there is a well-known equation for motion of microobjects
used in analysis of tracks of microobjects at the contemporary experimental arrangements placed
in homogeneous external magnetic fields: d/dt[mv(1-v’c2) *°*]=q{E+[vH]}. If the “signs” of
mass m and electrical charge g are both changed, the solutions to the equation will remain the
same. Therefore, antielectrons behave in electric homogeneous magnetic fields the way electrons
do. That is why tracks of electrons and antielectrons at the contemporary experimental
arrangements are identical. This means that physicists cannot determine whether a track
observed at an experimental arrangement with a homogenous external magnetic field

belongs to electron or to antielectron.

The academic incompetence of physicists can shock at times. Such incompetence resulted, for example, in the
current interpretation of the collision of two protons approaching each other with energy exceeding 290MeV.
According to the quantum interpretation, the collision led to the reaction: p+p—p+n+e,”... , where proton falls to
neutron and positron. However, in fact, the reaction looks as follows: p+p—p+n+e_". Here proton falls to neutron
and antielectron [7].

The behavior of antielectrons in a non-homogeneous, highly gradient external magnetic field
differs from the behavior of electrons in that electrons and antielectrons diverge along the lines
of the external magnetic field. In case with Stern-Gerlach experiment a flow of “electrons” (in
fact, the flow of electrons and antielectrons) passes through a highly non-homogeneous magnetic
field, splits off diverging along the lines of non-homogeneous Stern-Gerlach magnetic field. It
becomes clear after the force of interaction of the self-magnetic fields of electron and
antielectron with the external magnetic field is added to the right side of the equation above: H.:
Fu=V (uH).

The results of Stern-Gerlach experiment mean that there are not only conduction electrons
but also antielectrons in interatomic and intermolecular niches of current-conducting materials in
lack of external electrical disturbances. If there are external electrical disturbances electrons and
antielectrons leave their niches, unite in “Copper’s twins”, i.e. in “slow” photons and move
creating electrical currents. Using the structure of highly non-homogeneous, highly gradient
magnetic field, the flow can be split into a flow of electrons and a flow of antielectrons.

Thus, the task of developing a capacitor one plate of which is filled with electrons while
another is filled with antielectrons can be implemented in theory.

o

Let us evaluate the “motive force” of a “slow” electron-antielectron dipole based on distance
r between the electron and the antielectron.

The electromagnetic “motive force” of electron-antielectron dipole is f(r)=|ar >—£60r|, where
ar? is electrical force, pOx> is magnetic force, a=¢?=23.069-10*°kg-m*.s7?,
p=122.081-10 “’kg-m*.s?, 6=8.372. “Slow” dipoles can only exist if r>6.6-10""m. As



df(r)/dr<0 if r>6.6-10"'m, then f(r) is inversely related to r and reaches its maximum if
r=6.6-10"'m.

If r=10"m, then f(r)=(1-0.023-10""')23.069-10®N. If »=5, 6, 7, 8, then
f(r)=23.069-10% N and takes values 23.069-10 N, 23.069-10""’N, 23.069-10 '°N and
23.069-10 °N. Thus, in order to create the “thrust” of IN it is required to use k electron-
antielectron pairs, where k=4.34.-10%"%.

XXI1.1.2. Scheme of a Foton Engine

Regarding parameters of a capacitor-type photon engine. Such engine should consist of an
exterior “antielectron” plate and an interior “electron” plate, and a dielectric interface. In order to
create the highest possible thrust it is necessary that the distance between electrons and
antielectrons in these plates is as short as possible. To this effect, thickness r, of the
“antielectron” plate and thickness ry of the dielectric interface should minimized to a value
excluding a possibility of electrical breakdown and leakage of “slow” photons from the engine.
Apparently, the optimum value of ry+ryq permits a certain leakage of “slow” photons. Stories of
glowing UFOs correlate well with this hypothesis.

A capacitor propulsion system dielectric interlayer has to meet two incompatible
requirements. On the one hand, it has to be ultrathin so that photon “thrust” is as high as
possible. However, the less the dielectric material thickness is the more probable is an electronic
breakdown of the dielectric interlayer with further loss of electrons and antielectrons in the form
of photon emission. This could be avoided by making the dielectric interlayer thicker. But this
will inevitably result in less photon “thrust” of the capacitor-type unit. Hence, the golden mean
should exist so that both requirements are met in some way. In such case it becomes possible to
achieve quite satisfactory photon “thrust” but accept a partial loss of electrons and antielectrons
from the capacitor-type unit in the form of light emission.
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According to information available in some mass media sources, there are two types of
UFOs. Vehicles of the first type are used for interplanetary transportation. Such vehicles feature
open capacitor propulsion systems which operation is accompanied with bright photon emission.
These photon losses are obviously replenished by absorption of immediate stellar (or solar as in
our case) radiation.

Absorption of external photons in interstellar space, far away from radiating stars is
apparently not sufficient to compensate for photon losses in vehicles of the first type. Therefore,
vehicles designed for extended flights acway from sufficiently powerful photon sources should
have enclosures that would absorb both external photons and photons emitted by capacitor-type
propulsion systems for further utilization of such photons. Dimensions of such vehicles should
significantly exceed those of the first type and they should be almost unobservable.
Unobservability of such vehicles may be impaired if only they appear between the observer and
the emission source. Such situations are unlikely but according to single poor mass media
messages such situations, however, have been observed.

The quantum theory has not background for the idea of using capacitor-type propulsion
systems. However, this idea is on the “surface” of the classical microworld theory. But it
appeared to be uneasy to discover because of the psychological deformation of the scientific
methods of inquiry, because of the Procrustean limitation of the physical science community’s
research capabilities in the result of the century-long global domination of quantum mentality.

The idea of using capacitor-type propulsion systems turned out to be extremely simple.
However, the contemporary Earth’s civilization is hardly ready for technical implementation of
this idea. Difficulties of its implementation are associated with the necessity of fabricating
ultrathin and ultrastrong electrically conducting and non-conducting materials. Continuous
operation of capacitor-type propulsion systems calls for high-efficiency electromagnetic batteries



and high-efficiency separators to transform this energy into flows of free electrons and
antielectrons.

Photon and electric flows can be divided into flows of free electrons and flows of free
antielectrons not only under exposure to external inhomogeneous magnetic fields [2]. The natural
and most prominent inhomogeneity is a feature of proper highly gradient micromagnetic fields of
electrons, protons and neutrons.

o

A “fast” photon is capable of disintegrating into free electron and antielectron only in the
result of direct collision with another microscopic object. Let us consider what can happen in the
result of such collisions and disintegrations.

If a “fast” photon disintegrates in collision with neutron the antielectron that broke free shall
either remain free or rush to neutron to form proton therewith: n+d—n+e. +e.*—p+e.”. Electron
shall either remain free or be drawn by proton into its “clectron shell”.

If a “fast” photon di=(e.1,e.) collides with electrons e.,, then following the photon
disintegration into electron e.; and antielectron e. the latter may either combine with the same
electron e,y thus forming the original photon d;=(e:1,e.) that changed its motion direction
(classical scattering) or combine with another electron e, thus forming a new photon d,=(e.»,e.)
(Compton effect).

If a “fast” photon disintegrates in collision with a free proton, then following the
disintegration antielectron shall remain free while electron shall either remain free or be drawn
by proton into its “electron shell”.

Obviously, a flow of “fast” photons cannot be divided into a flow of free electrons and a flow
of free antielectrons without using an external, inhomogeneous, highly gradient magnetic field.
But it is well known that “fast” photons are transformed into electric current once they get in
solar power plants. For this purpose “fast” photons should disintegrate into electrons and
antielectrons. Remaining in the plant thereafter electrons and antielectrons cannot recombine into
“fast” photons. They can either remain isolated or combine into “slow” photons.

The contemporary physics has become capable of efficiently dividing “slow” photons into
free electrons and free antielectrons in inhomogeneous magnetic fields generated using Stern-
Gerlach devices.
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So, according to the structure described above a photon propulsion system should consist of
devices capable of converting “fast” photons into “slow” ones, accumulators of “slow” photons,
devices capable of dividing “slow” photons into electrons and antielectrons, and capacitor-type
motor.

In its state of the art, the contemporary Earth’s civilization is not ready for implementation of
this structure’s elements suitable for use in practice. However, the available observations of
various UFOs speak for the lack of any conceptual obstacles on the way to this goal. UFO
developers have successfully overcome all the technical difficulties. So far it is unclear how they
have done it and what is worth. But some implicit cues to methods of overcoming these
difficulties can be found in crashed UFO fragments casually shown on TV.

The structure of photon propulsion system described above allows for going out of the
prolonged stupor of quantum misunderstanding and proceeding with the research into ways of
implementing the structure in practice.

[ ]

Capacitor-type photon propulsion systems can be used not only in flying vehicles. Basically
they suit for electrical power generation purposes, for instance, in turbine plants or in windpower
plants substituting turbine buckets or wind blades with capacitor-type photon propulsion
systems.

XXI1.2. EmDrive and “Antigravity Engine” —
Outbreak of a New Power Engineering Era
in the Contemporary Earth Civilization



The invention of flow-through magnetic ethereal jet engines EmDrive, “Antigravity Engine” and sScheme of a

foton engine opens the potential of ether in a new power engineering development.

In the early two thousands, EmDrive (R.Shawyer) and Antigravity Engine (V. Leonov) were invented which
operation principles were known neither to the inventors nor to the contemporary science. Studies based on the
methods of the theory of non-linear oscillations found that those devices were flow-through engines wherein jets are
made of ether and the magnetic field acts as a compressor.
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New power engineering era means new methods of power generation based on the
information about the material world structure that physics set aside almost one century ago
because of theoretical imperfection.

This is, first and foremost, the false conclusion about the absence of material ether in nature,
which resulted two centuries ago from absolutely unqualified analysis of the case and
Michelson’s experiment results [8]. This is the false conclusion that magnetism is not an
independent phenomenon, but it simply results from motion of electrical charges [9].

Because of its neglect of ether and magnetism, physics failed to identify structures of electron
and nucleons, although experiments conducted on powerful accelerators allowed obtaining the
necessary facts. These facts mean that electrons, at collisions, do not disintegrate if the approach
energy is below a critical value. If collision energy exceeds a critical value, electrons “disperse”
into whole lots of much finer particles.

A much finer substance as compared to electron is ether. An evidence of real ether existence
is that no detailed understanding of the mechanism of electron path distortion in an eternal
magnetic field (Lorentz’s experiment) can be achieved if ether is neglected [9].

Which interactions are capable of combining ether elements into an electron? The results of
Faraday’s experiment on excitation of electrical current by means of a shifting magnetic field also
speak for the fact that a substantial understanding of processes in this experiment is only possible
if there is ether in the material world. The results of this experiment are also indicative of the fact
that ether is carried away by a moving magnetic field.

The information above made it possible to understand that electron consists of a whole lot of
ether elements united exclusively by means of magnetic interactions and has an atmospheric
vortex structure. When using this analogy, it emerged that physics knows no mechanism of stable
functioning of an atmospheric vortex because it underestimates the role of magnetism in the
material world structure. It appeared that stable functioning of an atmospheric vortex is
exclusively due to a flow of self-magnetic fields of elements of air that is being pumped through
this vortex.
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The foregoing is a requisite introduction to the main topic, i.e. the beginning of a new power-
engineering era.

“The first fruits” of this era became EmDrive and “Antigravity Engine” [10-12]. According to
experimental measurements, these engines feature a real thrust. However, according to the
contemporary physical concepts of the material world structure, these engines cannot have a real
thrust, as the device that creates such thrust is in a completely self-contained, closed housing that
seemingly excludes any real jet beyond the housing. Therefore, the “scientific community” treats
these engines as something fantastic and senseless.

o

In the early two thousands, two engines of a new type were invented which actual operation
principles were known neither to the inventors nor to the contemporary science in general. The
first engine was invented in 2001 by a British engineer Roger Shawyer [12]. He called it
EmDrive. EmDrive features no macroscopic movable parts. The engine consists of a copper
conic enclosure and magnetron. Emission of the magnetron inserted in the copper enclosure of
EmDrive develops a small but still real thrust. The fact of such thrust existence is supported by
repeated tests in various experiments with different modifications of EmDrive.



At first sight, the fact of such thrust existence, in terms of physical laws of the material world
structure, is unexplainable as no jet was observed with EmDrive. That is why this engine was
titled “impossible”.

According to information available in the Internet, in 2006 V. Leonov, an employee of the
Khrunichev State Research and Production Space Center, Korolev, Russia, invented an
Antigravity Engine. Pilot tests also found a real thrust in this engine. There are no published
details as to the engine structure. The only information available: it is not an excitation of a real
jet that develops thrust but a material vortex of tornado structure that is formed within the engine
enclosure. It is also reported that the engine is of a quantum nature.

The experimental evidence of the absence of real indivisible quanta of energy in the material
world as published in [2] speaks for the fact that the actual, adequate mechanism of thrust
development is unknown in this case either.

The fact that even inventors of those engines themselves do not know the actual
principles of their operation adds an extra flavor to this situation. Despite of this fact, both
Roger Shawyer and Vladimir Leonov deserve a sincere and deepest recognition and
acknowledgement for their uncommon intuition, courage and perseverance.

In order to achieve a proper understanding of how these engines function it is primarily
necessary to identify reasons why there exist thrust observable in experiments. If we do not
mysticize these reasons should be of a material nature. Based on the gathered experience one
should suppose that there exist real jets of a substantial nature unknown to the contemporary
science.

The studies conducted using the methods of the theory of non-linear oscillations, i.e. the
methods of “classical physics”, showed that within the quantum theory it is impossible in
principle to achieve a proper understanding of substantial nature of the experimentally-confirmed
thrust of those engines. The reason for this is that the quantum paradigm neglects ether and
magnetic interactions between microobjects. These studies showed that EmDrive and
“Antigravity Engine” are flow-through magnetic ethereal jet engines [10,11].

Indeed, closed metallic shells are insurmountable obstacles for all known material flows.
However, such shells are transparent enough for flows of ether. Therefore, jet thrust in such
engines can be induced by flows of ether.

What makes us think these jets are ethereal? The matter is that a real thrust was found in
experiments conducted both in the earth atmosphere and in the deep vacuum. Since there is no
air in a deep vacuum only ether, a substance much smaller than electrons or nucleons, can be a
material carrier of thrust.

According to Faraday’s experiment, flows of ether can be created using a shifting magnetic
field. Hence, for the purpose of ethereal jet engines we should be able to create clearly directed
magnetic flows. This can be done by various means.

Consideration of ether and magnetic interactions facilitated the understanding of the fact that
EmDrive and Antigravity Engine are, as such, magnetic ethereal flow through engines. At first,
due to the consideration of magnetic interactions, it became possible to identify a mechanism of
stable functioning of an atmospheric vortex (tornado) unknown to the contemporary science. The
immediate visual observability of the vortex structure and use of the correct interpretation of
Oersted’s experiment results have been of invaluable help here.



The understanding of how the atmospheric vortex functions allowed for identifying the
structure and existence conditions of electron and for revealing that electron is a microscopic
magnetic ethereal jet engine.

As for atmospheric vortex, its magnetic vortex-like whirl generates both air and ethereal jets.
However, the ethereal jet in this vortex is much weaker than the air jet.

In terms of the structure of magnetic fields that function as compressors inducing ethereal jet
flows, EmDrive and “Antigravity Engine” conceptually differ from each other.

The discovery of electron structure, in its turn, allowed understanding the substantial nature
of jet in EmDrive and Antigravity Engine, as well as finding out other alternative macroscopic
engines having no movable macroscopic parts but the same jet thrust. Besides, it has been found
that all solenoids and permanent magnets are macroscopic magnetic ethereal jet engines
without movable macroscopic parts.

Antigravity Engine develops a thrust by means of the excitation of an artificial analogue of
atmospheric vortex. Since the excitation of such a vortex is accompanied by the excitation of the
respective magnetic whirl, such magnetic whirl generates an ethereal jet for which all walls of
this engine are quite transparent.

That is why thrust in “Antigravity Engine” should be much higher than the one in EmDrive.

Of special interest is that electron in how it functions is similar to a solenoid. A principal
difference consists in that electron creates a magnetic jet using the energy of the carriers of
magnetism of the jet it creates. Solenoid creates a magnetic jet using the external energy that is
not related with carriers of magnetism of this jet.

Solenoids have a number of attractive properties. They are capable of creating quite powerful
magnetic jets. This property is widely used for the purpose of magnetic suspension of quite
heavy diamagnetic objects above them. In addition, a magnetoactive core significantly increases
the power of the magnetic flow created by a solenoid, as ether density inside the core is much
higher than in the air. A high merit of a solenoid is the capability of controlling the power of the
magnetic flow it generates by means of changing the characteristics of current in the solenoid
coil.

The easiest way to create an effective ethereal jet is to use a well-known solenoid. The
simplest solenoid is a wire wound in one layer around a round cylindrical surface. Electrical
current in the solenoid winding, according to Oersted, induces around each coil a spiral magnetic
field in a direction that is left hand with relation to the motion direction of electrons in current.
The sum of these magnetic fields forms, inside the solenoid, magnetic field Q.. The material
carriers of magnetic field Q. are electron-like elements of ether.

Field Q. has a vortex-like shape. Indeed, this field is straight along the solenoid centerline.
The remaining lines of the field, according to Oersted, are spiral, cylindrical, wound around the
solenoid centerline.

Magnetic field Q. makes electron-like ether elements move along their lines. The motion
direction in these ethereal jets is the same as the direction of field Q.. Since ether elements have
self-magnetic fields, their motion along the lines of field Q. induces, according to Oersted, new
magnetic fields gs coiling around the lines of field Q.. The material carriers of magnetic fields g
are electron-like objects incomparably finer and denser than ether elements.

Magnetic fields gs and Q. weaken or strengthen each other based on the direction of current in
the solenoid winding. Field Q. is always opposite to the average direction of current in the
solenoid and is left-handed. However, the Q. and gs field components parallel to the solenoid
centerline have the same direction.

However, the coiling direction of field gs depends on which system, left-handed or right-
handed, is formed by the average direction of current in the winding and the direction of electrons



motion in the winding. If the coiling directions of fields Q. and s are the same, fields Q. and Qs
are strengthened due to self-magnetism of ether elements blown through the solenoid by these
fields. If these coiling direction are opposite, fields Q. and gs grow weaker.

Magnetic fields Q. and gs have the same direction and strengthen each other when the average
direction of current in the solenoid forms a right-handed system with the motion direction of
electrons in the winding. If the average direction of current in the solenoid forms a left-handed
system with the motion direction of electrons in the winding, fields Q. and gs grow weaker.

Nowadays, ethereal solenoidal jet devices are quite often used for plotting very large, distinct
and regular geometrical images on agricultural fields all over the world. There are no traces of
“artists” nearby who could create them. Therefore, they have been plotted at rather a large
distance above those fields. This is only possible given sufficiently strong and sufficiently narrow
ethereal jets of artificial origin. An extraordinary regularity of such images is indicative of an
automatic computer-controlled development thereof.

The earthly technology also utilizes automatic devices for implementing distinct graphical
images, wherein laser generators are used instead of solenoidal generators of ethereal jets and
which operate at incomparably shorter distances.

All of the flown-though magnetic ethereal jet engines described above consume external
power. The only engine of this class that does not require external power to operate is a
permanent magnet.

Another possibility for the creation of macroscopic magnetic ethereal engines is associated
with existence of permanent magnets. No constant consumption of external power is needed to
maintain a magnetic field of a permanent magnet. Therefore, a constant magnet is a perpetual
macroscopic magnetic ethereal engine.

In contrast to solenoid that operates from an external power source, permanent magnetism
uses internal sources. Permanent magnetism is generated by “slow” photons - “slow” electron-
antielectron dipoles known in the quantum theory as “Cooper electron pair” [2].

Magnetic fields of solenoid (Fig.2) and permanent magnet (Fig.3) vary notably (these are
figures from [13]). The magnetic field of solenoid is induced by electric current that flows along
the spiral winding of a solenoid while the magnetic field of permanent magnet is induced by a
multitude of “slow” photons grouped under the influence of electric repulsion at the opposite
ends of the permanent magnet body.
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Fig.2. Magnetic field of solenoid



Fig.3. Magnetic field of permanent magnet
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XXI. IIpodaemsl 3HepreTuku. B
JlBurarenu ¢ MarHuTo-3()UpHOH TATOM.

XXI.1. ®oToHHBbIE ABUrATEIN
[IpuBeneHo omucanne NPHHININAIHLHON CXeMbl (OTOHHOTO JIBUTATEINS.

XXI1.1.1. TIpenucropusi npodJieMbl

MeuThl 00 MCIIOJIB30BAHUM CBETOBEIX IIOTOKOB JJII KOCMHUYECKHMX IIOJICTOB BO3HHUKIM Ha
3emsie paBHO. OTkpeiTHE cBetoBoro maBineHus [1.H.JleGeneBbiM 1O3BOIMIO TEpPEeUTH OT
aOCTpaKTHBIX MEUTaHUM K OOCYXJEHHIO KOHKPETHbIX IpoekToB. CHayaja MOSBUIIACh HIES
MaCCUBHOI'O0 HCMOJIb30BAHUSI COJIHEUHOTO CBETa C MOMOIIBI0 T'POMAJHOTO CBETOBOrO Mapyca,
YCTAaHOBJIEHHOI'O Ha pakeTe. 3aTeM BO3HMK aKTUBHBIM BapHaHT 3TOW HAEH, NPEANOoJIararoiui
CO3/IaHME Ha CaMOM pakeTe YCTPOMCTBa, F'€HEPUPYIOIIETO CBETOBOM MOTOK, HAIPABJICHHBIM Ha
MOBEPXHOCTh Tapyca. HakoHem, cTaJii MeYTaTb O CO3JaHUW PEAKTHUBHBIX (OTOHHBIX
BATATEJIEH.

Bce ati BapuaHThl OCHOBaHBI HA OJTHOMOMEHTHOM, OJIHOPa30BOM HCIOJIb30BAHUHU KaXKIIOTO
dorona. Hukakme gapyrue, MeHee NPUMUTUBHBIE BapHAHTHI HCIOJIb30BaHUS (HOTOHOB
COBpEMEHHas1, KBAHTOBAs (PU3MKA BBISIBUTH HECTIOCOOHA B TIPHHIIHIIC.

JIBUKE€HHE COBPEMEHHBIX TPAHCIOPTHBIX CPEACTB OCYIIECTBISETCS HE C IOMOIIbIO
MOJTyYEHUSI PCAKTUBHOW TATH 32 CUET MPOCTOrO BBHIOPACHIBAHHS TOILIMBA C TPAHCIIOPTHOTO
CpE/CTBA, a 3a CYET UCIOJIb30BaHUS CKPBITHIX, TOTCHIIUAJIBHBIX SHEPIreTUUECKUX BO3MOXKHOCTEH
TOTUIMBA. {7151 NCIIONIE30BaHUS CKPBITHIX YHEPTETHYESCKUX BO3MOXHOCTEH (POTOHOB HEOOXOAMMO
BBISIBUTH BHYTpPEHHEE YCTpoilcTBO 3THX (oToHOB. KBaHTOBas (u3mka Ha 3TO OKa3ajlach He
crocoOHa 13-3a U3BSIHOB B €€ MOCTYJIATUBHOU 0asze.

KBanrtoBas ¢usuka omnpenenseT (OTOH KaK «IOKATU30BAHHBIM CTYCTOK DHEPTHI» WU Kak
«JTOKAJIM30BaHHBIN BOJIHOBOM MakeT». Ho ToKamu30BaHHBIM CTYCTKOM SHEPTHH SIBISETCS JIFOOOH
MUKpPOOOBEKT, 000, 0e3 uckitoueHuil. BomHa ke SBISETCS HE CaMOCTOSITENBHBIM BHAOM
MaTepuH, a BCETO JIUIIb OJHUM W3 BUAOB 08UJCeHUs MAaTepuH. Tak 4TO 3TU ONpEICIICHUS, HE
packpbiBas CyiecTBa (OoTOHA, MPOCTO MACKUPYIOT OTCYTCTBHE COJECPKATEIBHOTO TMOHMMAaHUS
MaTepHaIBHOTO CYIIECTBA 00BEKTA M0 UMEHH «(HOTOH.

XXI1.1.2. TeopeTnuceckoe peuieHue NpodaeMbl

Bo3MokHOCTB co3/1aHus ABUraTens Ha «(pOTOHHOMN TAre» BbISBIEHA B pE3yJIbTaTe OTKPHITHS
CTPYKTYyphI poTtona [1,2].

OTkpbITHE CYOCTAaHIIMOHAJIBHOIO COCTaBa (POTOHA M HCCIEIOBAaHME €ro CTPYKTYPHI
OOHApY)XHJIO CYIIECTBOBaHME JBYX BHAOB (oroHOB. Okaszaioch, 4To (OTOH COCTOUT U3
SNEKTPOHA e M aHTUDIEKTPOHA e ' , M SBIAETCS 3JeKTPOH-aHTHAJIEKTPOHHBIM JIHIIONEM
(puc.1, * - DIEKTPOH, ® - aHTUDIIEKTPOH, — - BEKTOP MAarHUTHOTO MOMEHTA JJIEKTPOHA, <«— -
BEKTOp MAarHMTHOIO MOMEHTa AaHTHUIJIEKTpoHAa). B »Tux 0003HaueHUSIX HMKHHUHA CHUMBOJ

o—> <«—°
Puc.1.

O3Ha4YacT «3HaK» MacCcCHhI, BCpXHI/Iﬁ — «GHAK» JJICKTPUUICCKOI'O 3apdaa.

Teoperndeckoe OTKPHITHE BO3MOXKHOCTH  CYIICCTBOBAHHSI  AJIEKTPOHOIOJOOHBIX ~ MHUKPOOOBEKTOB  C
«oTpunarenbHo» Maccoit npuHaanexuT I1. Jupaky [3]. M3-3a TeopeTHuecKkoit HeTOCTATOYHOCTH (PU3UKH
MHKpPOMHpA, OTKa3aBIIEHCS OT ydeTa 3Qupa, C €ro CONPOTHUBICHHEM MABIKCHHIO MHKPOOOBEKTOB, M OT ydera
MarHUTHBIX B3aUMOACHCTBUI MEXy OOBEKTaMH MUKPOMHPA, (pru3nKa 3TO OTKPHITHE MPOUTHOPUPOBaia. DTUM OHA
JHIIKAIIA ce0s1 BO3MOXKHOCTH BBISIBIICHHS CTPYKTYpPbI (DOTOHA.

Chycts noJiBeka, ObUIM MOJydeHbl SKCIIEPUMEHTANIBHBIE JOKA3aTeIbCTBA OTCYTCTBHUS, B MarepuaiHoM Mupe,
HAaUMEHBIINX KBaHTOB 3HepruH [4]. Ho kK 3TOMY BpeMeHH TeopeTHdeckas HeJJOCTaTOYHOCTh (pU3MKH Tprodperna yxe
XPOHHYECKHI XapaKTep, U 3TH IKCIICPUMEHTATIbHBIC PE3yIbTAThI TAK JK€ ObLTU MPOUTHOPUPOBAHEI.



AHTUAJIEKTPOH TPEACTABISET COOOM  AIEKTPOHOMOAOOHBIH OOBEKT C EIMHUYHBIM
«TIOJIOKUTENBHBIMY DJIEKTPUUYECKUM 3apsaaoM (+e), , o0nanaroumili «oTpulaTebHO» Maccou,
BEJIMYMHA KOTOpPOW paBHA M., MAarHUTHHIM MOMEHTOM BEJIUYHHBI [, W SIBISIOLIUKACA
nuamarHeTukoM. KBaHTOBBIE MTOCTYNATHI HE JIOMYCKAIOT CYIECTBOBAHUS aHTUAJIEKTPOHOB U3-3a
«OTPHUIIATEIHHOCTH» WX Macchl. Ham He W3BEeCTHBI CYOCTaHIMOHAJIBHBIC  OTIMYHUS
«OTPULIATEIBHOW» MaCChl AHTHUAJIEKTPOHA OT «IOJOXKHUTEIBHON» Macchl JJIEKTpOHA. ITa
TEPMHHOJIOTHS 00YCIIOBIIEHA TOJBKO HEOOXOUMOCTRIO MPOBEICHHUS KOJTHMYECTBEHHBIX PacUCTOB.
W, XoTs MBI Tak e HE 3HaeM, YeM OTJIMYACTCS «OTPULIATEIbHBIN» AIEKTPUUECKUN 3apsii OT
«IIOJIOKUTEIIBHOT0Y, UCIOJb30BaHUE 3TOW TEPMUHOJIOTUH TO3BOJISIET HAM YCIEIIHO MPOBOJIUTH
KOJIMYECTBEHHBIE PACUETHI AIIEKTPUUECCKHUX SBICHHIA.

Mexay »5JIEeKTpOHOM U aHTUDJIEKTPOHOM JCHCTBYIOT JJICKTPUUYECKOE TMPUTSKEHUE U,
BCJIE/ICTBHE MX JMaMarHeTU3Ma, MarHUTHOE OTTajJKuBaHUe. M3-3a «OTpULIaTEIbHOCTHY» MacChl
AHTHUAJIEKTPOHA, M Ha AJIEKTPOH, U HAa aHTUAJIEKTPOH JIEUCTBYET JIEKTPOMArHUTHAs CUJjla OJTHOTO
Y TOTO K€ HANpPaBJICHHUS.

DIIEKTPOH-aHTUAIEKTPOHHBIN JUMOJIb 00J1a/1aeT HEYCTOWYMBBIM CTaTUYECKUM PaBHOBECHUEM
IPU PACCTOSIHUHM MEXIy JJIEKTPOHOM U aHTHUAJIEKTPOHOM x=4,4-10". Ecin x<4,4-10"%,
(GOTOH ABISACTCS «OBICTPBIMY, €CITH x>4,4-10'10M — «MEIJICHHBIM.

«bbIcTpBIe» (DOTOHBI ABHKYTCSI C OIPOMHBIMH CKOPOCTSIMH, 3aBUCSIIMMH OT IUIOTHOCTH
BCTPEYHOTO 3pupa. DIEKTPOH B «OBICTPOM» (DOTOHE UIET BICPEIH, AHTUIIICKTPOH — IO «CIISITY»
anekTpoHa. «bbIcTphie» (OTOHBI MOTYT 3aXBaThIBaThCsl KaK CBOOOJHBIMH aTOMaMH, TaK U
aTOMaMu, CBSI3aHHBIMHU B HE CIMIIKOM MAacCHBHBIE coeuHEHUs. CBOOOHBIC aTOMBI U ATOMHbBIC
arperartbl, B pe3ylbTaTe 3axBaTa (POTOHOB, MEPEXOISIT B «BO30YKICHHOE» COCTOSHUE U
Pa3TOHSIFOTCS «IABWXKYIICH CHIIOW» (OTOHOB JI0 CKOPOCTEH, BEIMYMHA KOTOPBIX 3aBUCHT OT
IUIOTHOCTU BCTPEYHOTO MOTOKA 3upa.

Paccrosinre mMexmy SJIEKTPOHOM M aHTHUAJIEKTPOHOM B «MEIJIEHHOM» (POTOHE 3HAYUTEIHHO
MPEBBIIIAECT BEIUYUHY 4,4-10™m. [TosTOMy BenMYMHA ANEKTPOMATHUTHON «IBUKYILEH CHIIBI»
«MemIeHHOTO ()OTOHa HAMHOTO MEHBINE, YeM BEIHYMHA <JIBIKYIICH CHIIBD) B «OBICTPOM»
dboTOHE, M CKOpPOCTh [BIKEHHUS «MEUICHHOTO» (OTOHAa HAMHOTO MEHBIIE, YeM CKOpPOCTb
JIBIDKEHUSI «ObicTporoy» ¢otoHa. B «memneHHOM» (oTOHE BHepenan HIAET AHTHAIEKTPOH, a
AIIEKTPOH — MO «CJEIY» aHTUAIEKTpoHa. VccnenoBanus MOKa3aiH, YTO «MeIJIeHHbIE» (POTOHBI
3aXBaThIBaThCsl aroMaMu He MOTyT. C TOMOIIBIO «MEUICHHBIX» (DOTOHOB TMOJJIEPKUBACTCS
MOCTOSTHHBI MarHeTH3M B MarHUTOAKTHUBHBIX BellecTBax. bmaromapst «MemayieHHbIM» (HOTOHAM,
CYIIIECTBYIOT IIAPOBBIE MOJTHUU [2].

[e]

TepMUHBI «ITOJTOKUTETBHBIN» W «OTPULATEIBHBINY, MO OTHOIICHHIO K JJICKTPUYECKUM
3apsaaM U MaccaM MUKPOOOBEKTOB, 03HAYAIOT TOJIKO 3HAKH BETUYMH AIIEKTPUUYECKHUX 3apsiIoB
Y BEJIMYMH MacC, C KOTOPIMU OHU BXOJISIT B KOJMYECTBEHHBIE anmapaThl PU3UKU. DTH TEPMUHBI
CcyObekTUBHBI. OHHM HE pPAaCKPHIBAIOT OOBEKTHBHYIO CYOCTAaHIIMOHATBHYIO CHEIU(PUKY HU
ANEKTPUYECKUX 3apsioB, HU MacC MaTepHaIbHBIX OOBEKTOB. M, TeM He MeHee, BechbMa
3¢ (HEeKTUBHO CIIOCOOCTBYIOT JOCTHIKEHUIO MPAKTUYECKUX PE3yIbTAaTOB B )KM3HU YEJIOBEUECTBA,
MTO3BOJISISL TPOBOJIUTH KOJTUYECTBEHHBIE PACUETHI PA3IMYHBIX SBJICHUMN.

AHTUAJNIEKTPOH, O0ONANAIOMIUNA  «IIOJIOKUTETBHOW»  MacCol, SIBISIETCS  MO3UTPOHOM.
ONEeKTPOH-TIO3UTPOHHBIN AUMOJbL (IO COBPEMEHHON TEPMUHOJIOTMH — MO3UTPOHUMN) oOjamaer
100abHO YCTOMYMBBIM CTaTHYeCKUM paBHOBecueM [1,2]. [ToaTomy, Bompeku mpeacTaBIeHUsIM
KBAaHTOBOW TEOPUH, MMO3UTPOHUN HE UMEET HUKAKOTO OTHOIIEHUS K Mpupojie poToHa. DIEKTPOH
U TO3UTPOH B IMO3UTPOHUM HE MOTYT HMCHBITHIBATH HU «KOJUIANCA», HU «AHHUTWIALHUHN» B
dbotonHoe wumznyudenue. «Kommamc» W «aHHUTHIISAIUS» - TOHSTHSA, KOTOPBIE TMOPOXKICHBI HE
OOBEKTUBHBIMHU TPOLIECCAMH B MaTepUAIBHOM Mupe, a TeOpeTUYECKOW HEeIOCTATOYHOCTHIO
KBAaHTOBOW (PU3UKH.

B 371€eKTpOH-IO3UTPOHHOM JIUIIOJIE U Ha 3JEKTPOH, U HAa IO3UTPOH JACHCTBYIOT OJJMHAKOBbBIC
[0 BEJIMYMHE U MPOTHUBOMOJIOKHBIE 0 HAMPABJICHUIO, JIEKTPOMAarHUTHBIE CUIIBI. B 31eKkTpoH-
AHTUAJICKTPOHHOM JIUIIONE, M3-3a «OTPHUIATEIBHOCTH» MACChl aHTUAJIEKTPOHA, W JJIEKTPOH, U



AQHTHURJIEKTPOH HCIIBITHIBAIOT BO3JEHCTBUE OJMHAKOBBIX U 110 BEIMYMHE, U IO HANPABJICHMUIO,
JJIEKTPOMAarHUTHBIX CUJI. B pe3ynbrare 3TOro, Ha 3J€KTPOH U Ha aHTUIIEKTPOH JAEUCTBYET OJHA
U Ta )K€ «IBUKYIIas CHia» (POTOHA, Pa3TOHSIONIAS €T0 A0 CKOPOCTH, BETMYNHA KOTOPOH 3aBUCHT
OT BEJIMYUHBI CONPOTHUBICHUS 3(PUpPa JBIXKEHUIO 3JICKTPOHA U aHTUJIEKTPOHA, T.€. 3aBUCUT OT
IUIOTHOCTH 3(Hpa HAa yTH IBUKEHUS (POTOHA.

0

AHanu3 TOKa3al, 4YTO JJIEKTPOH-aHTHUAJIEKTPOHHBIA IUMONb OO0NagaeT eIUHCTBEHHBIM
COCTOSTHUEM CTaTHMYECKOTO PABHOBECHSA, M YTO 3TO COCTOSHUE HEYCTOMYMBO. B HeycTOWYMBOM
PaBHOBECHOM COCTOSIHUHU (POTOHA, PACCTOSHUE I MEX/y FJIEKTPOHOM M aHTHAJICKTPOHOM B 8,372
pas3a Oouiblie BeIUYMHBI «BOPOBCKOrO pasnyca» - BEJIWYMHBI PACCTOSHUS MEXKAY MPOTOHOM U
AJIEKTPOHOM B CTaTHMYECKM PAaBHOBECHOM COCTOSIHUM aTOMa OCHOBHOI'O HM30TOIIA BOJOPOJA —
MpoTus, U paBHoO 4,4 10 M.

IIpn r<4,4-10 "y, AJIEKTPOH-aHTURJIEKTPOHHBIA JUIIONb CaAMOPA3rOHSAETCA 10 CKOPOCTH,
BEJIMYMHA KOTOPOW 3aBHCUT OT IUIOTHOCTH 3(upa HaA MyTH 3TOr0 AMIONSA, U OnM3Ka K
c=299792458mc . Takoii JUTIONIb €CTECTBEHHO Ha3BaTh «ObICTphIM». B HEM Bmepenu wumer
3JIEKTPOH, a aHTURJIEKTPOH JABUXKETCSA 10 «CIIEY» DJIEKTPOHA.

IIpu r>4,4-10 M, 5TOT AUMONB TAKKE CYLIECTBYET B ABHKEHHH, HO CKOPOCTD €r0 JIBIKCHIS
Ha HECKOJIBKO TOPSAKOB MEHbIIE BeJnuuHbl c. [Ipum 3TOM, Bnepeau MAET aHTUAIEKTPOH, a
AJIEKTPOH JBUKETCSI BCJEN 32 aHTUAJIEKTPOHOM. DTOT JUMOIb — «MEUICHHBII». B KBaHTOBOI
¢u3uKe CUMTAIOT, 4YTO «MEMJCHHbII» (OTOH sBIsAeTcsd «cIBOCHHbIMM KynepoBckumu
AIIEKTPOHAMM.

0

@DOTOHBI JBUKYTCS MOJ BIMSHUEM «IBMXKYLIEH cuiib». CyliecTBOBAaHHUE 3TOM «ABUXKYIIEH
CHJIBD» OOYCIIOBJIEHO HallM4MeM «OTPULATENIbHOW» Macchl y aHTHIJIeKTpoHa. [loHATH
CyOCTaHIIMOHAIBHYIO IPUPOAY ATON «JIBUXKYILEH CHIIBI» B HACTOSIIIEE BpEMS HE MPEACTABIIAETCS
BO3MO>KHBIM H3-3a OTCYTCTBHS AHAJIOTOB I IIOHUMAaHUS MPHUPOJABI «OTPHULATEIBHOCTHY» MacC.
OpnHako, OTCYTCTBHE TAaKOro IIOHMMaHUSI HE MOXET IIOMElIaThb B MCIOJIb30BAaHUM ATOU
«JIBWKYILEH CHIBD B IPAKTUYECKUX LIEIIAX.

«/IBmxymas cunma»  QoroHa  GopMmupyeTcs — AJIEKTPUYECKUMH UM MarHUTHBIMHU
B3aMMOJECHCTBUSMHM MEKIY MIEKTPOHOM M aHTUAJIEKTPOHOM. BenuumHa 3TON CHIIBI 3aBUCUT OT
BEJIMUMHBI I' TEKYIIETO PACCTOSHUS MEXKAY 3JIEKTPOHOM M aHTUAJIEKTPOHOM.

.

Hcnonp30BaTh «IBUKYIIYIO CUIy» (OTOHA JAJIsl NPUBEJECHUS B JABM)KEHHUE MaTepUaIbHOIO
00BEKTa MOXKHO, CBA3aB (POTOH C 3TUM OOBEKTOM, T.€. CBA3aB C 3TUM O0BEKTOM MU caM (OTOH,
KaK €JIMHOE 11eJI0€, WJIN CBSA3aB 110 OTJEIBHOCTH U AJIEKTPOH, U aHTUAJIEKTPOH.

HccnenoBanust mokasajid, 4YTO «OBICTPBIH» (DOTOH CIOCOOEH Y4acTBOBATH B SIBICHUH
«B030YxneHus» aroma. Cozep)kareiabHOCTh ATOrO SIBJIEHUS, HEM3BECTHAsI KBAaHTOBOW TEOPHH,
3aKJII0YaeTcss B TOM, 4YTO (DOTOH, 3aXBAaYCHHBIH aTOMOM, BXOJUT B COCTaB 3TOr0 aToMma, Kak
€AMHOE 1IeJI0e, KaK DJEKTPOH-aHTUAJIEKTPOHHBIM  JUMOJb, YBEJIWYMBAs  KOJUYECTBO
AIIEKTPOHOII0I00HBIX MUKPOOOBEKTOB aToMa Ha JiBe eauHuLbl [2]. Ha pucynke 2 nzobpaskeHsl
JIBa BapuaHTa aTOMa MpOTHsI, 3aXBaTHBILErO0 OAUH «ObICTpHI» QoroH. Ha »sTOolt cxeme
3HaYKOM O H300paxkeH NpoToH. DOTOH, 3axBau€HHBIN aTOMOM MPOTHUS, MOXKET HAXOUTHCH,

0— «—° o <o o— <o 0— <«—°
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B «BO30YXIIEHHOM) aTOME, KaK CO CTOPOHBI AJIEKTPOHA, TaK U CO CTOPOHBI IIPOTOHA.

®DOTOH MOXKET OBITH 3aXBau€H TOJHKO CBOOOJHBIM aTOMOM MJIM aTOMOM, CBS3aHHBIM B HE
CJIMIIKOM MAaCCHUBHOM COEIMHEHHH, CIIOCOOHOM, IO/ JIEHCTBUEM «IBIDKYIIEH CHIIBD» (OTOHA
Pa3TOHATHCS JI0 CKOPOCTH, BEJIMYMHA KOTOPOH 3aBHCHUT OT TUIOTHOCTH 3(HUpa HA ITYTH JBHKCHUS
3TOro «BO30OYXIeHHOTrO» oOBekTa. Ecimm atom, 3axBaTuBIIMKA (DOTOH, CBSI3aH C OOBEKTOM,



BEJIMYMHA MacChl KOTOPOro OOjbllieé HEKOTOPOH KPHTHUUYECKOM BEIMYMHBI M, TO (OTOH, B
npouecce CONMMKEHUs C 3aXBaTHBIIMM €r0 aTOMOM, Pa3pbIBAeT CBS3U, YJEP)KUBAIOIIUE €r0 B
aToMe, M YXOJUT U3 aToMa.

SIBnenue BO30YXKACHHS aToMa MMEET MECTO JUIsi BCEX XMMHUYECKHX 3jieMeHToB. OTcroma
CIIElyeT, 4TO pr>4-10_25KF. C npyroii cTopoHbl, oOiydeHue (OTOHAMHU HE TPUBOIUT K
JBHKEHUIO TAKOrO 00BEKTA, KaK FOPOILUHA, T.€. My, MEHBIIE MAaCChl TOPOLIMHBL. DTO TOBOPUT O
TOM, 4TO «OBICTPBIE» (POTOHBI B MAKPOCKOITUYECKYIO MTOBO3KY 3aIPsiub HEBO3ZMOXKHO.

.

PaccmoTpuM Teneps «MeIeHHBIH» (OTOH M MOCMOTPUM, MOXKHO JIM €r0 MCIIOJIb30BaTh,
€CJIM MOKHO, TO KaK.

AHanu3 1oKasal, 4YT0 «MeJJIEHHBI» (POTOHBI B SIBJICHUU BO30YKIIEHHS HE YUaCTBYIOT - OHU
HE 3aXBaThIBAIOTCA aTOMAMHU U APYTUMU MUKPOOObekTaMu. OHU IPUHUMAIOT HEMOCPEICTBEHHOE
y4acTHe B CO3JJaHMU IJIEKTPUUECKUX TOKOB. braromaps «MemneHHbIM» (HOTOHAM, CYIIECTBYIOT
MOCTOSIHHBIM MarHeTU3M, IIapOBbI€ MOJIHUM, KOPOHHBIE pa3psbl,...[5,6].

Crioco0 HCIONB30BaHUS <«IBHKYIIEH CHUJIBD» «MEIJIEHHOrO0 (OTOHA» IOJCKA3bIBAET HaM
n300peTeHne KOHACHCATOpa, CHACIaHHOE HalIMMH MpeJKaMd BO BTOPOHl  IOJIOBUHE
BOCEMHaIaToro Beka. KoHaeHcarop — ycTpolCTBO AJisi HAaKOIJIEHUS] U COXPAaHEHUS MHOKECTB
00BEKTOB C Pa3HOPOIHBIMH IJIEKTPUUYECKUMU cBoMicTBaMU. [IpocTeiiuii KOHIEHCATOP COCTOUT
U3 JIBYX NapajuleIbHbIX TOKOIIPOBOISIINX IIACTHH, Pa3eIEHHBIX CIIOEM JIUAJIEKTPUKA.

Eciin B 0JHY TOKONPOBOJSIIIYI0 MJIACTHHY KOHJAEHCATOPAa 3aKa4aTh JJIEKTPOHbI, a B
APYIYI0  AHTHAJIEKTPOHBI,  TO, npu r>4,4.10"v, moayumm  mpocreiimmii
3JIeKTPOMATHUTHBINH [BHUraTe/b, 0e3 JABHKYLIHXCS MaKpodacTell, Ha «MeIJIEHHBIX»
¢poronax.

o

EcTb 51 cBUIETENHCTBA CYLIECTBOBAHUS AJIEKTPOHOB M AHTUAJIEKTPOHOB 110 OTJEJIBHOCTH, HE
B €IMHOM JIUIMOJBHOM CBsA3KE?

BoisiBnenuto  cTpykTypel (OTOHAa OYE€Hb CHJIBHO TNPEMATCTBOBAJIA TEOpETHYECKas
HEJIOCTAaTOYHOCTh  KBAaHTOBOW  (pM3MKM, HE  JOMyCKaromas HUIEU  CYIIECTBOBAHHS
ANIEKTPOHOIIOO0HBIX ~ MHKPOOOBEKTOB C  «OTpHIaTesNbHOW» Maccod. Kaszamoch, Obl
yOUNCTBEHHON apryMeHTalueld B TMOJIb3Y HENPHUSATHS STOW HJIEH, SIBISUIMCH YTBEP KIEHUS
JNEHCTBYIOIUX (U3UKOB 00 OTCYTCTBUHU 3KCHEPHUMEHTAIbHBIX CBHJIETENBCTB CYIIECTBOBAHUS
AIIEKTPOHOIIOI00HBIX MUKPOOOBEKTOB C «OTPHUIIATEIHHOM)» MacCOi.

OnHako, 9TU YTBEPXKIEHUS OKA3aJUCh TPUBHAIBHBIMA OIMUOOYHBIMH  CJIEICTBUSIMU
TEOPETUYECKONH HEOCTATOYHOCTH (U3UKH MUKpoMHUpa. J[eHCTBUTENBHO, MPH aHAM3€ TPEKOB-
CJIEJOB MHUKPOOOBEKTOB B COBPEMEHHBIX HAOIIOJATEIbHBIX YCTAaHOBKAX, HAXOMAALIUXCS B
OJIHOPOJIHBIX BHENIHUX MAarHUTHBIX TOJIAX, HMCIOJB3yeTCSd XOPOILIO HM3BECTHOE YpaBHEHUE
nBIKeHHsT MuEKpooGbekTon:  d/dtfmv(1-vic ) *°|=q{E+[vH]}. OxHoBpeMeHHOE WH3MEHEHNME
«3HAKOB» MAacChl M U AIEKTPUUECKOTO 3apsiia ( OCTaBISIET BCE PEIICHUs dTOr0 ypaBHEHHUs 0e3
n3meHeHui. CreoBaTeNbHO, aHTUAJICKTPOHBI BEIYT CEOSl B AJIEKTPUUYECKOM U OJHOPOIHOM
MarHUTHOM MOJSX TOYHO TaK €, KaK W AJIEKTPOHbI. [lo3TOMYy TpeKku-cieapl 3JEKTPOHOB U
AQHTHUDJIEKTPOHOB B COBPEMEHHBIX HAOJIIO/IaTENbHBIX YCTAaHOBKAX HEOTIIMYUMBI APYr OT JApyra.
OTO o3HayaeT, 4YTo (PU3MKH HECNMOCOOHBI ONpeNeUThb, IEKTPOHY HJIM AHTHIJIECKTPOHY

0TBeYaeT TPeK-cje] B HA0JII01aTeJIbHOM YCTAHOBKE.

Teoperndeckass HECOCTOSTEIBHOCTh (DU3UKOB BpeMEHaMH MIOKHpYyeT. CIeICcTBHEM JTOH TEOpeTHIECKOM
HECOCTOATCIIbHOCTH, SABWUJIACH, HAIIPUMEP, TPAKTOBKA pPE3YJIbTATOB CTOJKHOBCHHA ABYX IIPOTOHOB C SHCPFHeﬁ
commwkenus, mnpepsimatomedr 290MsB. CormacHo KBaHTOBOH TpPakTOBKE, B pE3ylbTaTe 3TOT0 COYIApEHHSA
MPOM30IIIA PEAKIU: p+p—>p+n+e++... , B KOTOpPOW TMpOTOH pacnafaeTcs Ha HEWTPOH M MO3UTpoH. B
NelfiCTBUTENILHOCTH e 3Ta PEaKius BBINIAAUT Tak: p+p—p+nte . B 2Toif peakium mpoTOH pachajaercss Ha
HEHTPOH M aHTHAJIEKTPOH [ 7].

B HCOAHOPOJHOM, CUJIIBHOTPpaAUCHTHOM  BHCIIHEM  MAardHuTHOM  IIOJI€  IIOBCACHUC
AHTUDJICKTPOHOB OTJIMYACTCS OT IMOBECACHU DJICKTPOHOB TEM, YTO 3JICKTPOHBI U aHTUDJICKTPOHBI
pacxoadaTCsa BOOJIb JTMHAMN HCOAHOPOAHOI'0 BHCIIHEIO MArHvuTHOI'O ITOJIA. B OKCIICPUMCHTE

[repna-I'epnaxa MOTOK «3JIEKTPOHOB» (HA CaMOM JeJi€, HOTOK 3JEKTPOHOB U aHTUAIEKTPOHOB)



10CJIe TIPOIYCKaHMsI Yepe3 CHIbHO HEOJHOPOIHOE MarHUTHOE MOJIE, Pa3BaUBACTCs, PACXOISCh
BJI0JIb JINHHUI HEOTHOPOJHOTO MarHUTHOTO 10J1st [lITepra-I'epnaxa. 3To cTaHOBUTCS SICHO TIOCIIE
no0aBJICHUS, B TPABYK YacTh IPUBEIACHHOTO BBIIIC YPaBHEHHS, CHUJIbl B3aWMOJICHCTBHS
COOCTBEHHBIX MAarHUTHBIX IIOJICH JJIEKTPOHA M AHTHUDJIEKTPOHA C HEOIHOPOTHBIM BHEIIHUM
MarHuTHBIM rosieM H: F,=V (uH).

PesynbTatel aToro sxcnepumenta llltepHa-I'epiaxa roBopsar o TOM, YTO B TOKOIPOBOISIIIUX
MarepuajaX B MEKATOMHBIX W B MEXMOJCKYJSIPHBIX HHIIAX, MPH OTCYTCTBHU BHEUIHHX
AJNEKTPUUECKUX BO3MYILEHUH, pACIONararoTcs HE TOJBKO AJIEKTPOHBI MPOBOJAWMOCTH, HO H
AQHTHAJICKTPOHBI. [IpM HATWYMK BHEHMIHUX DJICKTPUYCCKHX BO3MYIICHHUH, JJICKTPOHBI U
AQHTHAJICKTPOHBI TIOKUJAIOT CBOW HHUIIM W, 00beAuHssAch B «KymepoBckue cmapkm», T.e. B
«MeJICHHBIE» (DOTOHBI, ABMKYTCS, CO3[aBas dJIeKTpuyeckue TOku. C MOMOIIBIO yCTPOKCTBA,
UCTIOJIB3YIONIETO CHJIBHOHEOJHOPOIHOE, CHIIbHOIPAJAMEHTHOE MAarHUTHOE II0JIe, 3TOT MOTOK
MO>KHO Pa3JIeIUTh Ha TIOTOK AJIEKTPOHOB U TTOTOK aHTHAJIEKTPOHOB.

Takum o0pa3om, 3ajlaua CO3/[aHUsI KOHJECHCATOpAa, OJHA IIACTHHA KOTOPOTO 3aroHEHa
AJICKTPOHAMH, a JIPyTasi — aHTUAICKTPOHAMH, TPUHIIUITHATBHO peaTnu3yema.

o

[MpoBenéM  OLEHKY  BEIWYMHBI  «JIBIDKYIICH  CHJIBD)  MEIJICHHOIO»  JJIEKTPOH-
AQHTHAJICKTPOHHOTO JIUIOJIS, B 3aBUCUMOCTH OT BEJIMYUHBI I' PACCTOSIHHUS MEXIY JICKTPOHOM U
AHTHUDJICKTPOHOM.

BenuunHa 37I€KTPOMArHUTHOM <«IBWXKYIIEH CHIIBD) 3JICKTPOH-aHTHAJICKTPOHHOTO JMITOJIS
paBua f(r)=|ar >-B0r |, rue ar ®— BenMdMHA MEKTPUUECKOI CHIIBL, S0 ° — BEINYMHA MATHUTHOMN
CHUIBI, a:€2:23,069'10729K1“'M3'072, ﬂ:122,081'10740KF'M4‘C72, 0=8.372. «MenneHHble) IUII0IU
MOTYT CYIIECTBOBaTh TobKO mpu >4,4-10 %M. Tax kax df(r)/dr<0 mpu r>6,6-10""m, To, ¢
poctom I, BenmuurHa cuibl f(r) ymMeHbimaercs, a MakCMMaibHas €€ BEJIMYMHA JOCTUTACTCSA TPU
r=6,6-10"’w.

Ecin r=10"m, 1o f(r)=(1-0,023-10"*)23,069-10% *H. IMpu y=5, 6, 7, 8 BenuuuHa
f(r)=23,069-10**H u npuammaer 3uadenns 23,069-10°H, 23,069-10H, 23,069-10 °H u
23,069-10713H. Takum obOpasom, i cosmanusi «raru» B 1H HeoOXomumo wucmosib3oBaTh K
JIIEKTPOH-aHTHAIEKTPOHHBIX T1ap, rae k=4,34-10°7%,

XXI1.1.3. Cxema ¢GoTOHHOTO ABUTATEIA

O mnapamerpax KOHJEHCATOPHOro (oToHHOro apuratens. OH JOJKEH COCTOSATh U3
Hapy>KHON «aHTUAJIEKTPOHHOW» M BHYTPEHHEH, «QJIEKTPOHHON» IUIACTUH, U JAUDIIEKTPUYECKOU
npocioiku. s co3naHus HauOoOJbIIEH BEJIWYMHBI TATH, HEOOXOAMMO, YTOOBI PACCTOSHUE
MEXly IEKTPOHAMH U aHTHUAJIEKTPOHAMH B 3THUX IJIACTHMHAX ObUIM KaK MOXHO MeHblue. [l
3TOr0 HYXHO, 4YTOObI TONIIMHA «AHTUAIEKTPOHHOW» TIJIACTUHBI [, M TOJNIIMHA [y
JTURJIEKTPUYECKON TPOCIOWKH ObUIM MHHHMAJIbHO BO3MOXKHBIMH, HO HE JOITYCKaIOLIUMU
BO3MOXKHOCTH 3JIEKTPUYECKOTO MPO00si U YTEUKU «MEIUIeHHBIX» (OTOHOB W3 asurarens. Ilo-
BUJUMOMY, ONTHUM@JIbHOE 3HAYEHHE CYMMBl [Ia+l, JONYCKAeT OIpPEAEICHHYI YTEUKY
«MeJIeHHbIX» (oToHOB. Paccka3sl o HaOmoneHusax spko cpersmuxcs HJIO xoporno
KOPPENUPYIOT C TOW IMIOTE30M.

JusnexkTpudeckasi Mpocaoiika B KOHJIEHCATOPHOM JBUTATeJIe JIOJKHA YAOBIETBOPAT ABYM
HECOBMECTUMBIM YCIIOBUSIM. C OJJHOM CTOPOHBI, OHA JOJDKHA OBITH MPENeNbHO TOHKOM, YTOOBI
¢doToHHas «TAra» OblIa MaKCHUMajdbHO BO3MOXHOW. OJHAKO, NMPU YMEHBIIEHUH TOJIIUHbI
JTURJICKTPUYECKON TPOCIONKHY, YBEIMYMBAETCS BEPOSTHOCTh AJIEKTPOHHOrO Mpo0ost 3To
MPOCIIONKA € TOCIEAYIOMIEH TOTepeld SJIEKTPOHOB M AHTHAJIEKTPOHOB B BHJIE (POTOHHOTO
U3IY4YEHUs. ITOr0 MOXKHO ObITO ObI M30€XkKaTh 3a CYET YBEIMUYEHUS TOJIIMHBI AUIIEKTPHUECKON
npocioiiku. Ho 3To Hen30eXHO MPUBEIET K YMEHBIIEHNUIO (POTOHHON «TATHY» KOHIACHCATOPHOM
YCTaHOBKH. 3HAUYUT, JOJDKHA CYIIECTBOBATh «30JI0Tasi CEPENHAY, YIOBIETBOPSIONIasl, B KaKOH-
TO Mepe, 00OMM ycIOBHUAM. B 3TOM cilyuyae MOXXHO MOJYYUTh BIIOJIHE YAOBJIETBOPUTEIIBHYIO
(OTOHHYIO «TATY», HO TPHUAETCS CMHPUTHCA C YAaCTHUYHBIM YXOJOM JJIEKTPOHOB U
AHTHUDJIEKTPOHOB U3 KOHACHCATOPHOM YCTAHOBKH B BHJI€ CBETOBOTO U3JIyYECHUS.



o

CornacHo Bcrpeuatometics B CMU undopmaruu, cymectBytor nsa tuna HJIO. Anmapatsl
MIEPBOrO THUIA MCHOJB3YIOTCS JJIsl MEepEMEIeHU B IUIaHeTapHbIX MacmTabax. OHU o0iagaroT
OTKPBITBIMUA KOHJICHCATOPHBIMHM JIBUTaTeJAMH, pPaboTa KOTOPBIX COMPOBOXKIACTCS SPKUM
(GOTOHHBIM U3NMyYeHHEM. OTH (OTOHHBIE TOTEPU BOCIIOJHSIOTCS, MO-BHIMMOMY, 3a CUET
MOTJIOUICHHS OJIM>KANIIero 3B€3JHOTO U3JIyueHus (B HAIllEM ClIydae — COJTHEYHOTO).

B Mex3Be3qHOM MPOCTPAHCTBE, BAAIM OT H3IYYAMOIIUX 3BE3J, IOTJIOMICHHUS BHEIIHUX
¢dboToHOB, I KOMIIEHcaluu (DOTOHHBIX MOTEpPh B ammapaTax MEpPBOro THIIA, OYEBUIHO, HE
nocratouHo. [losToMy ammapathl, NMpeaHAa3HAYEHHBIC IS JUIMTEIBHBIX TIOJETOB BJAAIH OT
JIOCTaTOYHO MOIIHBIX HMCTOYHHMKOB (DOTOHOB, JOJDKHBI OBITH 3aKJIFOYEHBl B OO0OJIOYKH,
MOTJIONIAIOIINE HE TOJHKO BHEHTHUE (POTOHBI, HO M (DOTOHBI, M3ITydaeMble KOHICHCATOPHBIMU
JIBUTATENSIMU, JJs JalbHEHIIero MX HCHOJIb30BaHUsA. Pa3Mmepbl Takux ammapaTtoB JOJKHBI
3HAUUTENBHO MPEBBIIIATh Pa3MEpPhl anmaparoB IMEPBOTO THNA W OHHM JOJDKHBI OBITH IOYTH
HeHabmogaeMbiMid. HeHnabmio1aeMocTh TakMX ammapaTroB HapyllaeTcs TOJNbKO B TOM cllyyae,
€CJIM OHU OKAa3bIBAIOTCS MEXAYy HaOJtoJaTesieM M HMCTOYHUKOM M3iIydeHus. Takue curyanuu
MaJIOBEPOATHBI, HO, COTJIACHO OTAENBHBIM CKyNbIM cooOmienusiMm B CMU, oHu, TeM He MeHee,
ObuH 3a(h)UKCUPOBAHBI.

o

B kBaHTOBOW TeopwH IS BBISBICHHS WU HMCIIOJB30BAHMS KOHJCHCATOPHBIX JBUTATEIICH
HET HUKAaKUX MPEANOChUIOK. B «kiaccmueckoi» TEOpUM MHUKpPOMHpA dTa HIes JEKUT «Ha
noBepxHocTu». OmHako, €€ O0Ka3ajoCch HEJIETKO OOHApYXHUTh H3-3a TOM ICHUXOJOTUYECKOU
nedopMaluu  HayyHBIX METOJIOB HCCleNOBaHWi, wu3-3a Toro IIpokpycrtoBa yceueHus
UCCJIEIOBATEIbCKUX CIIOCOOHOCTEH (PU3MYECKOrO0 COOOIECTBA, KOTOpPbIE IPOM3OLUIA B
pe3yNbTaTe CTOJIETHEr0 BCEMUPHOI'O TOCHOJCTBA KBAHTOBOTO 00pa3a MBIIILICHUS.

WNnest xoHAGHCATOPHBIX JABHUTaTeNiel OKa3ajgach 4pe3BbIYAHO mpocToil. OmgHako, i e
TEXHUUYECKOHN pealn3allid COBPEMEHHAas 3€MHasl IMBHUIM3ALMS BPSI U roToBa. TpyaHocT eé
peayM3aniii  CBS3aHBI HE TOJIBKO C HEOOXOJMMOCTHIO HM3TOTOBIICHHUS CBEPXTOHKUX U
CBEPXIIPOYHBIX AIIEKTPONPOBOIANINX W JUAIEKTPUUECKUX MaTepuanoB. g obecrieueHus
JUTATEIIHHOMN paboTOCIIOCOOHOCTH KOHJICHCATOPHBIX JIBUTATEIIEH, HEOOXOINMBI
BBICOKOA()(DEKTHBHBIE AKKYMYJSTOPBHI AJIEKTPOMArHUTHOW HHEPTrUM U BBICOKOA((EKTUBHbBIE
cemapaTtopel sl TIpeoOpa3oBaHMsl JITOW HSHEPTUM B TOTOKH CBOOOJHBIX DJJIEKTPOHOB U
AHTHUDJIEKTPOHOB.

Pazenenne (OTOHHBIX W INEKTPUUYECKUX TIOTOKOB HA MOTOKHA CBOOOJHBIX JJIEKTPOHOB H
CBOOOJHBIX AHTHAJIEKTPOHOB MOMKET MPOUCXOMUTh TOJNBKO TOJ BIMSHHEM BHEIIHHUX
HeOOHOPOOHbIX MAaTHUTHBIX mojeil [2]. EcrecTBenHol, Hambosee CHIBHOW HEOJIHOPOIHOCTHIO,
0071a/1at0T COOCTBEHHBIE CHIILHOTPAIUCHTHBIE MUKPOMATHUTHBIE TI0JIS DJIEKTPOHOB, IPOTOHOB U
HEHUTPOHOB.

0

«BBICTpBII) (HOTOH MOXKET pacnazgaThCs Ha CBOOOIHBIC JIEKTPOH M aHTHAJIEKTPOH TOJIBKO B
pe3ynbTaTe MPsIMOTO CTOJKHOBEHHS C JPYTHM MHUKpPOoOOBekToM. I[locMOoTpuM, 4YTO MOKET
MIPOUCXOUTH B PE3YJIbTaTe TAKUX CTOJKHOBEHU M PACIaIoB.

Ecnu «ObIcTpBIi» OTOH pacmafaercs B CTOJIKHOBEHHUU C HEUTPOHOM, TO OCBOOOJAMBIIUNCS
AHTHURJICKTPOH WM OCTAC€TCS CBOOOJHBIM, WM YCTPEMIISICTCS K HEHUTPOHY M, COCJIMHUBIINCH C
HUM, 00pa3yeT MpPOTOH: n+d—>n+e+'+e.+—>p+e+'. DNEeKTPOH WU OCTAaeTCs CBOOOTHBIM, WU
BTATHUBACTCS IPOTOHOM B €T0 <AJIEKTPOHHYIO 000IOUKY.

Ecnu mpou3onio CTOJIKHOBEHHE «OBICTpOro» (oToHa di=(es1,e.) C BJIEKTPOHOM eip, TO,
mocie pacnaga (HOToHA HA HIEKTPOH €41 M aHTUIJEKTPOH e., MOXKET TMPOU30NUTH WIIH
O00BbCIMHCHUE AHTHUDJIEKTPOHA €. C TEM YK€ JJICKTPOHOM €41 B UCXOAHBIH (GoTOH di1=(e+1,e.),
W3MCHUBIIUN HAMNpaBJICHHE JBWKEHUS (KJIACCHYECKOE paccesHue), Win oObeIuHEHNE
AQHTHUDJICKTPOHA €. C IPYTUM JJIEKTPOHOM €42 B HOBBIH ()O0TOH do=(e+2,e-) (3¢ dexT KomnroHa).



Ecnu «ObICTpBIi» GOTOH pacnagaeTcsi B CTOIKHOBEHUH CO CBOOOIHBIM MTPOTOHOM, TO, ITOCTIE
pacriaza, aHTHIJIEKTPOH OCTaeTCcs CBOOOAHBIM, a 3JIEKTPOH WM OCTaeTcs CBOOOIHBIM, WU
BTATUBAETCS IPOTOHOM B €0 «3JIEKTPOHHYIO 000JIOUKY».

[To-BuanMoOMYy, pa3fenauTh NOTOK «OBICTPHIX» (POTOHOB Ha MOTOK CBOOOIHBIX 3JIEKTPOHOB U
IOTOK CBOOOJHBIX AHTUIEKTPOHOB 0€3 MCHOJIb30BAaHUS BHELIHETO HEOJHOPOIHOIO,
CHWJIBHOTPAJUEHTHOTO MAarHUTHOrO MoJisi, He ynactces. OpaHako, XOpOLIO M3BECTHO, 4YTO
«ObICTpBIE» (POTOHBI, TOMAaZasi B COJHEUHBbIE DHEPreTHUECKUE YCTAaHOBKH, MPeoOpasyloTcs B
JEKTpUUECKUil TOK. sl 3TOro «OBICTphIe» (DOTOHBI AOJKHBI PACHACThCS HA JJIEKTPOHBI U
aHTURJIEKTPOHbI. OCTaBasICh, IIOCIIE 3TOT0, B YCTAHOBKE, AIEKTPOHBI U AHTUAIEKTPOHBI HE MOTYT
BHOBb OOBEIMHUTHCS B «OBICTPbIE» (OTOHBI. OHM MOTYT WJIN OCTaThCsi U30JUPOBAHHBIMM, WU
00BETMHUTHCS B «MEJICHHBIE» (POTOHBI.

«MenneHHble» (GOTOHBI COBpeMeHHass (¢u3uka Hayuuiaach 3((EKTHBHO pa3fensaTh Ha
CBOOOJIHBIC DJIEKTPOHBI M CBOOOJHBIE AHTHAIEKTPOHBI B HEOJHOPOAHBIX MaKpOMarHUTHBIX
HOJIsIX, co3aBaeMbIX B ycTaHoBKax Llltepna-I'epnaxa.

°

Wtak, cormacHO NpPUBENEHHOM cxeme, (OTOHHBIA JBUTaTellb [JODKEH COCTOATh W3
npeoOpa3oBarenieii «OBICTPBIX» (OTOHOB B «MEUICHHBIC», W3 HAKOMHTEICH «MeIJICHHBIX)
(GOTOHOB, M3 JenuTeNed «MEeAJIEHHBIX» (OTOHOB Ha 3JIEKTPOHbI U AHTHUIJIEKTPOHBI, U U3
KOHJICHCATOPHOT'O JIBUTaTelIs.

CoBpeMeHHas 3eMHas LUBHIM3ALM TEXHOJOIMUYECKH HE T'OTOBA K peau3allMy 3JE€MEHTOB
ITOH CXEeMBI, MPHUTOJHBIX K MPAKTHYECKOMY HCHOJIb30BaHWI0. Ho mMmerommecs: HaOIOIeHHS
pasnnuabix HJIO cBUIeTenbCTBYIOT 00 OTCYTCTBUM NPUHIMIIUAIBHBIX MPEMSITCTBUN HA IMYTH K
noctixkeHuto 3tod nenu. Paspaborunku HJIO Bce TexHMuYeckHe TPYIHOCTH YCHEIIHO
npeonosieny. Iloka HesCHO, KaKk OHM 3TO CHENAIM U Yero 3To UM cTomsio. OJHAKO, HEKOTOpPbIE
HEYETKHE HaMEKH Ha CIOCOObI MPEOJIOJIEHUs ATUX TPYAHOCTEW, COJEp’KaTcsi B MOKa3aHHBIX
BCKOJIB3b 110 TV ockonkax kpymenus HJIO.

[TpuBeneHHoOe omucaHue cxembl (DOTOHHOTO JBHUraTelis IMO3BOJISIET BBINTH W3 3aTSHKHOTO
CTYIIOpa KBaHTOBOT'O HEMIOHUMAHUS M HaYaTh MIOMCKU IPAKTUUYECKON PEaTn3allii CXEMBI.

°

@DOTOHHBIE JABHUraTeIM KOHAEHCATOPHOTO THUMAa MOTYT OBITh HCIOJb30BaHbl HE TOJBKO B
JeTaTelbHbIX amnmapartax. VX, B TNpuUHOUIE, MOKHO HCIIOJIb30BaTh Ui IPOU3BOJICTBA
AJIEKTPUUYECKON SHEPrMM, HApUMEP, B YCTAHOBKAX TYpOMHOMOJOOHOTO BHJA WM B BETPOBBIX
YCTAaHOBKAX, 3aMEHHUB TYpPOWHHBIE JIONATKM WJIM BETPOBbIE JIONACTH KOHJIEHCATOPHBIMU
(OTOHHBIMU JABUTATEISIMH.

XX1.2. EmDrive, KAHTUTPaBUTAIIMOHHBIN IBUTATEIb» —
HA4Y4JI0 HOBOM JHEPreTHYeCKOoM 3MOoXHU
B COBPEMEHHO# 3¢eMHOM HMBUJIN3AIUU

M300peTeHuss MPOTOYHO-PEAKTHBHBIX MAarHWTO-3GUPHBIX aBurareneii EmDrive, «AHTHIpaBUTAIIHOHHOTO
ABUTATECIIA» U CXEMBI (I)OTOHHOFO JBUTATCIIA OTKPBIBAIOT BO3ZMOXHOCTHU 3(1)14pa B pa3sBUTUU HOBOM OHEPIrCTUKU.

B mawame ABYXTHICAYHBIX TrOm0B ObutM m300perern EmDrive (R.Shawyer) u «AHTHTpaBUTAIIMOHHBINH
neuratens» (B.JIeoHOB), mpuHIUIBI pabOTHl KOTOPHIX HU HM300peTaTesiM, HH COBPEMEHHON Hayke, HE ObUH
HU3BCCTHEI. I/ICCJ'IeIlOBaHI/ISI MCETOJAaMH TEOpUHN HEJIMHEWHBIX KOJeOaHui 06Hapy>1<1/1m/1, 4TO 3TO — IMPOTOYHBIC
JABUTATCJIA, B KOTOPBIX PCAKTUBHBIC CTPYU COCTOAT U3 Bq)Hpa, a poJib KOMIIpECCopa Urpac€T MarHuTHOC I10JI€C.

[Tox HOBO¥ PHEPTETUUYECKOMN IMOXOM MOIPA3yMEBAIOTCS HOBBIE CIIOCOOBI BRIPAOOTKH SHEPTHH
Ha Oasze umHpopMaruu 00 yCTpOWCTBE MarepuanbHOro Mmpa, OT KOoTopoul (u3mka, H3-3a
TEOPETHYECKON HETOCTATOYHOCTH, OTKAa3aJach IOYTH CTOJIETHE HA3al.

OT0, Mpexae Bcero, — omMOOYHBIA BBIBOX 00 orcyrcTtBuM B Ilpupone maTepualibHOro
a¢upa, TOMyYyeHHBIH emE€ B  MO3ampOIUIOM BEKe, B  pe3ylbTaTeé  COBEPILEHHO
HEKBATU(UIIMPOBAHHOTO aHAIM3a CUTYAllMM U PpE3yabTaToOB 3KcrepuMeHTa Maiikenbcona [8].



3T0 — OMMOOYHBIN BHIBOI O TOM, YTO MarHeTHU3M SIBIISETCS HE CAMOCTOSITEIIbHBIM SIBICHUEM, YTO
OH SIBJISIETCSI BCETO JIMLIb PE3YJIbTATOM JABUKEHUS FIEKTPUUECKUX 3apsaaoB [9].
°

U3-3a oTkaza oT ydera 3¢dupa M MarHetusma, (QuU3MKa HE CyMmella BBIIBUTH CTPYKTYpPBI
JIEKTPOHA U HYKJIOHOB, XOTSI 3KCIEPUMEHTHl HAa MOIIHBIX YCKOPHUTENSAX IMO3BOJMIM IOJIYYUTh
HeoOxoaumble 1711 3Toro ¢akTbl. DT (PakThl TOBOPSAT O TOM, UTO OJIIEKTPOHBI, MpPH
CTOJIKHOBEHUSIX, HE pa3pyLIalOTCs, €CJIM SHEprusi CONMKEHUs HWXKe KpuThueckoil, Ecimm xe
SHEPIusl COyAapEeHHIl NPEBBIIIAET KPUTUUYECKYIO BEJIMYMHY, TO 3JIEKTPOHBI «PaCChIIAIOTCA» Ha
OTPOMHBIE MHOXKECTBA 3HAYUTENILHO 00JI€€ MEJIKUX YacTEH.

3HauuTENbHO OOJee MENKON CyOCTaHIMEW, MO0 CPAaBHEHUIO C AJIEKTPOHOM, SIBISETCS Qup.
OpHUM U3 JT0Ka3aTeNbCTB CYLIECTBOBAHMS peabHOTrO 3(upa sBiIseTcs To, 4To O0e3 ydera s¢pupa
HEBO3MOKHO JIOCTUYb JIETAJIbHOIO OHUMAaHUsI MEXaHU3Ma MCKPUBIICHUS] TPACKTOPUU SJIEKTPOHA
BO BHEIITHEM MarHuTHOM noJie (3xcriepument Jlopenna) [9].

Kakue B3ammMoneHCTBUS MOTYT OOBEAMHUTH 3JIEMEHTHI 3upa B 3JeKTpoH? Pe3ynbrarhl
skcnepuMenta Papazes 1Mo BO3OYKICHHIO JIEKTPHUYECKOTO TOKA CABHTAIOIIUMCS MarHUTHBIM
MOJIEM, TaK JK€ TOBOPAT O TOM, 4YTO COJAEPKATEIbHOE IOHUMAHHE IPOLECCOB B ITOM
HKCIIEPUMEHTE BO3MOXKHO TOJBKO NpU HalIWyuu 3¢pupa B MarepuaibHOM Mupe. Pe3ynbpraTsl
3TOr0 SKCHEPUMEHTAa TaKkKe TOBOPAT O TOM, YTO 3(UpP YBIEKAETCS ABMKYIIUMCS MArHUTHBIM
IIOJIEM.

[TpuBenenHas Bbllie HHGOPMAIKs O3BOJIMIA MTOHATh, YTO AJIEKTPOH COCTOUT M3 OTPOMHOTO
MHO>€ECTBA 3JIEMEHTOB adwupa, 00BeANHIEMBIX UCKITIOYUTEIILHO MarHUTHBIMU
B3aMMOJICHCTBUSIMHM, U UMEET CTPYKTYypy aTmochepHoro cmepua. I[lpu mcnonab3oBaHuUM >STOU
AHAJIOTHH, OKa3aJl0Ch, YTO MEXaHU3M CTAOMIBHOTO (DYHKIIMOHHPOBAHUS aTMOC(HEpPHOTO cmepya
¢dusrKe He W3BECTEH M3-3a HEJOOLEHKU POJM MarHeTHU3Ma B yCTPOWCTBE MaTepuaibHoro Mupa.
Oxkazasioch, 4TO cTaOuiIbHOE (YHKIMOHUpPOBaHHE aTMochepHOro cmepua obecreunBaercs
UCKJTIOUUTENFHO MMOTOKOM COOCTBEHHBIX MAarHUTHBIX IOJIEH 3JIEMEHTOB BO3/yXa, MPOTOHSEMOTO
yepes3 ATOT CMepH.

([ ]

CkazaHHO€ BbIIIE SIBJISETCS HEOOXOIMMBIM BCTYIUICHHEM K OCHOBHOW Te€ME — Hayaly HOBOM
DHEPreTUYECKOU IOXU.

°

«[lepBpIMM JacTOYKaMU» JTOW HHoxu sSBWIHCH EmDrive u «AHTUTpaBUTAIMOHHBIN
neuratenb» [10-12]. CormacHO SKCIEPUMEHTATBHBIM U3MEPEHMSIM, 3TH JBUTATENH OO0JIaJar0T
peanbHO# Taroi. O1HaKoO, COTJIACHO COBPEMEHHBIM (PM3NYECKUM NPEICTABICHUSIM 00 YCTpOHCTBE
MaTepuaibHOro Mupa, peaabHO| TAroil 3TH ABUraTenu objaagarh HE MOTYT, TaK KaK yCTPOWCTBO,
CO3Jal0NIee 3Ty TATY, HAXOJUTCA B MOJHOCTBHIO 3aKPBITOM, 3aMKHYTOM KOpIyce, Bpojae Obl, HE
JIOTTYCKAIOIEM CYIIECTBOBaHUE KaKOM-IMOO peadbHOW peakTHBHOM CTpPYyH 3a INpeaeiaMH 3TOro
kopryca. IloaTomy «HaydHas OOIIECTBEHHOCTB» BOCIPHHMMAET 3TH JABHUraTeld KaK HEYTO
(daHTacTUUYECKOE U JHUILIEHHOE CMBICTIA.

°

B Hayane JBYXTBHICSIUHBIX OBLIM M300pETEHBI JBa JBHUraTesis HOBOTO THIA, HCTUHHBIE
IOPUHIUIBI pabOThl KOTOPHIX HE OBLIM M3BECTHBI HM CaMHUM M300peTareisiM, HU COBPEMEHHOMH
Hayke B 1ieioM. [lepserit aBurarens uzoopen B 2001r 6purtanckuii nnxenep Pomxep Illoitep
(Roger Shawyer) [10]. On Ha3Banm ero EmDrive. XapakrepHoit ocobeHHocThr0 EmDrive
ABIIIETCS OTCYTCTBHE y HETrO JBIKYIIUXCS MaKpPOCKOMUWYECKUX JeTane. DTOT JBUTATelhb
COCTOMT U3 MEIHON KOHMYECKOH MOJIOCTH U MarHeTpoHa. M3inyueHne MarHeTpoHa, BBEIEHHOE B
MeaHyto nojoctb EmDrive, co3maer, XoThb W HE3HAUUTENbHYIO, HO BCE K€ pPEAIbHYIO TATY.
Hanuune 310l TSru NoATBEPkKAEHO HEOJHOKPATHBIMHU IIPOBEPKAMU B Pa3HbIX 3KCIEPUMEHTAX C
pasHbiMU Baprantamu EmDrive.

Ha mepBeIii B3ria, HalMMYue 3TOU TSTU, ¢ TOYKU 3peHUs (PU3NYECKUX 3aKOHOB YCTPOWCTBA
MaTepuaibHOr0 Mupa, COBEpPIIEHHO HEOOBSICHUMO, TaK KaK HHKAKOW PEaKTHBHON CTPYH Y
EmDrive He oOHapysxeHo. [l03TOMy 3TOT IBUTaTENb HArPaId TEPMUHOM «HEBO3MOXKHBIIN.



o

Cornacao nundopmanuu, coaepxarieiics B Uurepuere, B 2006r B.JIeonos - corpynank HUN
KC, Koponés, Poccus, nzobpen «AHTUTPaBUTANMOHHBIA JBHTATENb». DKCHEPUMEHTAIbHBIE
UCIBITAHUS TaKXe OOHAPYKUJIM Yy 3TOTO JABHUraTeNs pealibHylo TATY. JleTanu ycTpoiicTBa 3TOro
JIBUTATENISl HE OMyOIMKOBAaHBL. YKa3aHO TOJBKO, YTO Tsra CO3JAETCs HE 3a CUYET BO3OYKICHUs
peaNbHOM pEaKTHMBHOM CTPyHM, a JOCTHIAeTCS 3a CYET CO3/laHUs, B KOpIIyCE€ [BUIAaTels,
MaTepUaIbHOTO BHXpS, HMEIOMIETO CTPYKTYpy TopHamo. Coolmaercs Takxke, YTO ITOT
JIBUraTelb UMEET KBAaHTOBYIO IIPUPOJLY.

DKCIEPUMEHTAIBHOE JI0KAa3aTeIbCTBO OTCYTCTBUSI B MaTepualibHOM Mupe peanbHbIX
HEJENUMBIX KBAaHTOB SHEPrUU, ONMYOJIMKOBaHHOE B [2], TOBOPUT O TOM, YTO U B 3TOM CiIydae
WCTUHHBIN, aICKBATHBI MEXaHU3M BO30YKICHUS TSITH HE H3BECTCH.

o

Oco0y10 NMKAHTHOCTDb 3TOI CUTyalluH, MPUAAET TO, YTO JIa:Ke caMM HU300peTaTesd ITHX
ABHUraTejieii He 3HAOT HCTHHHBIX NPUHUMINOB uX padorel. Hecmorpss Ha 3710
oo0crosTenbcTBo, U Roger Shawyer, m Baaaumup JleoHoB 3aciiy’KMBalOT HMCKPEHHIOIO,
rjay0o4aiillyl0 NpU3HATEJIbHOCTh U 0JIArOIAPHOCTH 32 CBOI0 HETPHUBHAJIBHYK MHTYHLHIO,
CMeJI0CTh U HACTOMYUBOCTb.

°

JUist TOCTHIKEHUST BEPHOTO TMOHUMAaHHUS MEXaHU3Ma (DYHKIIMOHHPOBAHHS dTUX JBUTATEIICH,
HEOOXOUMO, TPEKJE BCErO, BBIIBUTH MPHUUYMHBI CYIIECTBOBAHUS y HUX JKCIEPUMEHTAIBHO
oOHapyxeHHOM TsAru. Ecnu He Bmagarh B MHUCTHUKY, 3TH TPUYUHBI JOJDKHBI HOCHUTH
MarepuanbHbli  xapakTep. Mcxoas M3 HaKOIUIEHHOTO OIbITa, CJIEAYET MPEINoIOKUTh
CyLIECTBOBAHUE pEaJbHBIX PEAKTUBHBIX CTPYHM HE H3BECTHOM COBPEMEHHOM HayKe
CyOCTaHIIMOHATBHON IPUPOIBL.

°

HccnenoBanusi, MpOBEACHHBIE METOJAMU TEOPUU HEIMHEHHBIH KojeOaHui — MeToaaMu
«KJIACCUYECKOM (DM3UKM», TOKA3aIM. YTO B pPaMKax KBAaHTOBOW TEOPUM JOCTHIKEHHWE UCTHHHOTO
MOHUMAaHUS CYOCTaHIIMOHANLHOW MPUPOIBl SKCIEPUMEHTAIBHO TMOATBEPKACHHON TATU STHX
JIBUTATEJIE MPUHIUIIAAIBHO HEBO3MOXHO. [IpuumHa 53TOro - OTCYTCTBHE B KBAaHTOBOM
napagurMe ydera d3¢upa W MArHUTHBIX B3aUMOJIEHCTBUH MEXIYy MHKPOOOBEKTaMU. ITH
ucciaeoBaHus mokasanu, uro EmDrive M «AHTUTpaBUTAIMOHHBIA JABUTATENbY SIBISIOTCS
IPOTOYHO-PEAKTUBHBIMH, MarHUTO-3GUpHBIMU J1BUTatensmu [10,11].

JleficTBUTENbHO, 3aMKHYTBIE METAJUIMUYECKHUE OOOJIOYKHU SIBJSIOTCA HEMPEOJA0TUMBIMU
MPEMSITCTBUSMH ISl BCEX H3BECTHBIX MaTepHalbHBIX MOTOKOB. Ho s moTokoB sdupa 31H
000JI0YKH TOCTATOYHO Tpo3pauHbl. Clie10BaTeIbHO, PEAKTUBHAS TATa B 3TUX JIBUTATEISX MOXKET
co3aaBatbcs YGUPHBIMU TOTOKAMHU.

°

Uto 3acTaBisieT CYUTATh, YTO ITH CTPYHU dPupHbIe? J[eno B TOM, 4TO HaTHUKE PEaTbHOU TATH
OBLTO OOHAPYKEHO B IKCIIEPUMEHTAX, MPOBOJIUBIINXCS HE TOJIHKO B 3eMHOM aTMocdepe, HO U B
rIyOOKOM BakyyMe. A Tak Kak B IIyOOKOM BaKyyMe€ BO3JyX OTCYTCTBYET, TO MaTepUaTbHBIM
HOCHUTEJIEM TATH MOXET OBITh TOJBKO 3Gup — cyOcTaHIMs, HAMHOTO Oojiee MeKas, 4YeM
AJIEKTPOHBI U HYKJIOHBI.

°

CornacHo »okcrepumenty apazges, moToku >dupa MOXKHO CO3/1aBaTh C TOMOIIBIO
CMENIAIoMEerocss MarHuTHoro mojs. CregoBaTeNnbHO, JUISI CO3/MaHHS PEaKTHBHO-3(UPHBIX
JIBUTaTeNei, Hy>KHO Hay4YUThCs CO3/]aBaTh YETKO HAMPABIECHHBIE MArHUTHBIE TOTOKU. JTO MOKHO
JienaTh pa3HbIMH CIIOCOOaMHU.

°

VYuer »sdupa W MarHUTHBIX B3aMMOJICUCTBHM TOMOTJM TMOHATH, uYro EmDrive wu
«AHTUTPAaBUTALIMOHHBIA  JIBUTATENb»  SIBJISIOTCS, IO  CYIIECTBY, MAarHUTO-3()UPHBIMU
MPOTOYHBIMU ABUTaTesiMA. CHavasa, ¢ TOMOIBIO y4eTa MarHUTHBIX B3aMMOJICHCTBHM, YAalI0Ch
BBISIBUTh, HE W3BECTHBI COBPEMEHHOW HAayKe, MEXaHU3M CTa0WIBHOTO (YHKIIMOHHPOBAHUS



atMocepHOro cmepua (TOpHaI0). 37eCh HEOICHHMMYIO TOMOIIb OKa3alld HEMOCPEICTBEHHAs
BU3yalbHas HaOJI0aeMOCTh CTPYKTYpbl CMepYa U HCIOJIb30BaHHE BEPHOM TPAKTOBKHU
pE3yJIbTaTOB IKCIIEpUMEHTA DpcTea.

JlocTukeHre TMOHUMAHUS MexaHu3Ma (YHKIMOHMPOBAHHS aTMoc(epHOro cmepda
MO3BOJIMJIO BBISIBUTH CTPYKTYPY M YCJOBHUS CYIIECTBOBAHHUS 3JIEKTPOHA, U OOHAPYKUTh, UTO
3JIEKTPOH ABJISIETCH MUKPOCKONMYECKUM MATHUTO-3()MPHBIM PEAKTHBHBIM IBUIATEJIEM.

Uro xacaercsi aTMOC(EpHOTO cMepya, TO €r0 MAarHUTHBINA CMepUYeroI00OHBIA BUXPh, HAPSY C
BO3/IYIITHOM, CO37aeT U YPUPHYIO PEAKTHUBHYIO CTPYyI0. ToabKO 3puUpHAs cTpys B 3TOM CMepue
HAMHOTO cjabee BO3yIITHOM.

°

OTKpBITHE CTPYKTYPBI 3JIEKTPOHA TIO3BOJIMIIO, B CBOIO OYEPE/lb, MOHITH CyOCTaHIIMOHAIBHYIO
npupoay peakTuBHOM Tsaru B EmDrive u B «AHTHUTrpaBUTallMOHHOM JBUTATEJIE» U OOHAPYKUTh
Jpyrue, albTepHATUBHBIE MAKPOCKOITMYECKUE JIBUTATENH 0e3 IBUKYIIUXCS MAaKPOCKOMMYECKUX
JeTanei, ¢ TOM ke peakTUBHOM TAroil. Ilpu 3ToM ObLTO 0OHApPYKEHO, YTO BCE COJIEHOWABI U
NMOCTOSIHHbIE MATHHUTBHI SIBJISIOTCH MAKPOCKONUYECKMMH PEAKTHBHBIMH MATHUTO-
3(pupHBIMH ABUTATESIMHU 0€3 ABHKYIIUXCH MAKPOCKOIIUYECKHUX AeTaJIeil.

°

[To cTpykType MarHMTHBIX IOJIEH, CIIYXKalUX KOMIIPECCOpaMH, CO3Jal0IUMU S(UPHBIE
peaktuBHble 1OTOKM, EmDrive ©u «AHTUTrpaBUTALMOHHBIN JBUTATENIb» MPUHIMIHAIBHO
OTJIMYAKOTCS IPYT OT JIpyra.

MarnuTtHOe TI0NIe, B pe3oHaHCHOW monoctd EmDrive, co3maercss reHepupyeMbIM B
MarHeTpOHE CBEPXBBICOKOYACTOTHBIM 3JI€KTPOMArHUTHBIM HM31y4eHUEM, XapaKTEPUCTUKU ITOTO
MarHUTHOTO MoJisl, paccuuTaHHble coTpynHukamu HACA, npencrtaBieHbl B BHUJE BEKTOPHOTO
nosst B HTepHere. Cxema 3TOr0 BEKTOPHOrO IOJS FOBOPUT O TOM, YTO MAarHUTHOE IOJE B
pe3oHaHcHOU monoctd EmDrive oueHb HEymopsJo4y€HHO, YTO MHOTHE 3JIEMEHTBHI 3TOrO IMOJs
HEUTpanu3yroT Apyr Apyra. M3-3a 3Toro, CyMMapHOE€ MAarHUTHOE I0JIE B PE30HAHCHOW IOJIOCTH
EmDrive, wurparomee poib Kommpeccopa HpPOTOYHOro 3S(UPHOrO JBUTATENs, MOIydaercs
Ype3BBIYAIHO CIa0BIM, CO3AIOIINM BECbMa HE3HAYUTENbHYIO TATY

B  «AHTUIpaBUTAllMOHHOM JIBUTaTele» TsAra CO3JaeTcsl 3a CcyeT BO30YKIeHus
HCKYCCTBEHHOT'O aHaliora aTMOC(EpHOro BHUXpS. A Tak Kak BO30YXKJIEHHE TaKOro BUXpPS
COIPOBOXKAAETCA BO30YKIECHHEM COOTBETCTBYIOIIETO MarHUTHOTO BHUXPS, TO 3TOT MarHUTHBIN
BUXPb MPOU3BOANUT PEAKTHBHYIO 3(UPHYIO CTPYIO, /Ul KOTOPOH BCE CTEHKH ATOTO JBUTATEls
JIOCTaTOYHO MPO3PaUHBI.

W3-3a »TOro, BenMYMHA TATH B «AHTUTPABUTAIMOHHOM JIBUTaTele» JOJDKHA ObITh
3HAYMTENILHO BHINIE BEJIMUUHBI TSATH B EmDrive.

.

OcoOblif nHTEpEC MPEACTABISAET TO, YTO AIEKTPOH, MO CBOEMY (YHKIIMOHUPOBAHUIO, TTOXOXK
Ha cosieHou[. [IpuHIMNUanbHAs pa3HUIIA MEXIYy HUMHU 3aKIHOYAeTCs B TOM, YTO 3JIEKTPOH
CO3/1a€T MAarHUTHYIO CTPYIO 32 CYET DHEPrMM HOCUTENEeH MarHeTu3Ma CO3/1aBaeMOil UM CTPYH.
ConeHoup Ke CO34a€T MAarHUTHYIO CTPYKO 3@ CYET BHEIIHEW DHEPrMM, HE CBSA3aHHOM C
HOCHUTEJISIMU MarHeTu3Ma 3TOH CTpPYH.

ConeHougipl  007aIAI0T  PSIIOM  TIPUBJIEKATENbHBIX CBOMCTB. OHM MOTYT CO3/1aBaTh
JIOCTaTOYHO MOII[HbIE MAarHUTHBIE CTPYU. DTO CBOWCTBO JOCTATOYHO MIMPOKO MCHOJIB3YeTCs IS
MAarHUTHOTO BBIBEIIMBAHUS HAJ HUMH JHAMarHUTHBIX OOBEKTOB JOBOJHHO OOIBIIOrO Beca.
Kpome Toro, MarHMTOaKTUBHBIN CEpJICUHUK 3HAUUTEIHHO YBEITUYMBAET MOIIHOCTH MAarHUTHOTO
MOTOKA, CO3/1aBaéMOT0 COJICHOMAOM, Onarojapss TOMY, YTO IUIOTHOCTh 3(dupa BHYTpHU
CepJieYHMKa 3HAUYMUTEIBHO BBIIE IUIOTHOCTH 3Qupa B Bo3Ayxe. BoibmMM JOCTOMHCTBOM
COJIEHOMJIA SIBJISIETCS BO3MOXKHOCTBH YIPABJIEHUS MOIIHOCTBIO F'€HEPUPYEMOIO UM MAarHUTHOIO
MTOTOKA C MOMOUIBIO U3MEHEHUS XapaKTEPUCTUK TOKA B KATYLIKE COJICHON/IA.

.

DddekTuBHYIO 3QUPHYIO PEAKTUBHYIO CTPYIO HanboJiee MPoCTO CO37aTh C TOMOIIBIO XOPOIIIO

U3BECTHOTO cosieHoua. IIpocreiimuii coneHon npeacTaBisieT coO0i MPOBOJ, HABUTHIN, B OUH



CJIOH, Ha KPYTIYI0 HUIUHAPUIECKYIO TTOBEPXHOCTh. DIIEKTPUUECKHI TOK IO 0OMOTKE COJICHOUAA
MOPOXKJIACT, COTJIACHO JPCTely, BOKPYr Ka)JJOro BUTKA, JICBOBUHTOBOE, IO OTHOIICHHUIO K
HANPABIICHUIO JIBIKEHHS JJIEKTPOHOB B TOKE, CHOUpalibHOe MarHuTHoe moye. Cymma 3THX
MarHMTHBIX IIOJICH 00pa3yeT, BHYTPH COJICHOMIA, MarHuTHoe moine Q.. MarepuanbHbIMU
HOCHTEJISIMU MarHUTHOTO TIOJIA Q. SIBJISTFOTCSI AJICKTPOHOMOA00HBIC JJIEMEHTHI dupa.

[Tone Q. umeeT cmepuenooOHy0 GhopMy. JeHCTBUTEIIBHO, BIOIb OCH COJCHOM/IA 3TO IOJIe
IPSIMOTMHEHHO. OCTaNbHBIE JUHUH 3TOTO IOJSI, COTJIACHO DPCTENy, SBISIOTCS CIUPATbHBIMH
[UIHHIPHYCCKUMH, 3aKPyYHBAIOIIUMHUCSI BOKPYT OCH COJICHOU/IA.

MarautHoe mosie Q. 3acTaBlIsIeT 3JEKTPOHOMOJOO0HBIC 3JIEMEHTHI 3(pHpa IBUTATHCS BIOJb
cBOMX JMHHWH. HampaBieHue NBHXKEHUS B STHX (DHUPHBIX CTPYSIX COBIAJIACT C HANpaBICHHEM
nonst Q.. Tak kak snemMeHTH 3dupa 00IaTAIOT COOCTBEHHBIMH MArHUTHBIMHU IOJSIMH, TO UX
JIBUKCHHE, BJIOJIb JIMHUH 101 Q., MOPOXKIAET, COMIACHO DPCTEy, HOBbIC MarHUTHBIC MO (s,
BBIOIIMECS BOKPYr nuHUN momst Q.. MarepuanbHBIMH HOCHTEISIMU MATrHUTHBIX TOJEH (s
SIBIIIIOTCS  9JICKTPOHOIOA00HBIE OOBEKTHI, HAa HECKOJBKO IOPSJIKOB Oojiee MEJIKHEe, M Ha
HECKOJIBKO MOPSIKOB 00JIee IIIOTHBIC, YeM JIEMEHTHI 2PHpa.

o

MaruauTtHbie TI0JIs (s U Q. OCTIAONSAIOT WM YCHIIMBAIOT IPYT APYTa, B 3aBUCUMOCTH OT TOTO, B
Kakyl0 CTOpPOHY HampaBlieH TOK 1o oOMoTke coyieHouma. [lose Q. Bcerma HampaBiIeHO
MIPOTUBOIIOJIOKHO YCPEAHCHHOMY HAIIPABJICHHUIO TOKA B COJICHOWJE M 00Ja/JaeT JICBOBUHTOBOM
3akpyTKoii.. [Ipu 3TOM, cocraBistonue moyiedi Q. U (s , mapauieNIbHbIe OCH COJICHOUA, UMEIOT
OJIHO | TO K€ HaIpaBJiCHHE.

A BOT HampaBJCHHE 3aKpy4YMBaHUs TOJS (s 3aBUCHUT OT TOrO, KaKyl CHCTEMY —
JICBOBUHTOBYIO WJIH MTPABOBHHTOBYIO, COCTABIISIFOT YCPEIHEHHOE HAIIPABJIICHUE TOKA IO OOMOTKE
Y HaIpaBJICHHUE JIBIXKCHHS DJICKTPOHOB 10 0OMOTKe. Eciu 3akpytku moneit Q. u (s COBIAAaoT,
TO, 332 CYET COOCTBEHHOT'O MarHeTu3Ma 3JIEMEHTOB d(Hpa, MPOTOHIEMBIX Yepe3 COJICHOU STUMHU
MOJISIMU, TIPOUCXOIUT ycuneHue noneil Q. u (s . Ecaum ke 3Tu 3aKpyTKH TPOTUBOMOJIOKHBI, TO
MPOUCXOIUT ocimabnenue moyed Q. u gs.

Maruutabie noss Q. U s UMEIOT OJIMHAKOBBIE HAMPABJICHUS M YCUIIMBAIOT IPYT ApYyra, KOraa
YCPEIHCHHOE HAaIlpaBJICHWE TOKAa B COJICHOWJIE COCTaBISeT C HANpPaBICHUEM JBUKCHHS
DIIEKTPOHOB TO OOMOTKE COJI€HOMJa MPABOBUHTOBYIO cucTeMmy. Eciam ke ycpenHeHHOe
HaIPaBIICHUE TOKA B COJICHOUIE COCTABJISICT C HAMPABICHUEM JIBHKCHUS JJIEKTPOHOB 1O OOMOTKE
JIEBOBUHTOBYIO CUCTEMY, TO IPOUCXOAUT ocnadienue noueit Q. u gs.

o

B name BpeMs peakTuBHbIE S(QUPHBIE COJNICHOHJAJIbHBIE YCTPOMCTBA JOBOJBHO AKTHBHO
UCTIOJNTE3YIOTCS JUTSl CO3/IAHUS TUTAHTCKUX BEChMa YETKUX M OYEHB MPABWIBHBIX TE€OMETPUICCKUX
M300paXeHU Ha CEeNbCKOXO3SMCTBEHHBIX IOJSIX IO BCEMY 3eMHOMY Imapy. Bosne sTux
M300paXCHU HET CJICJIOB CACNABIINX HMX «XYIOKHUKOBY». CleloBaTeIbHO, OHH CJEJIaHBl C
JIOCTaTOYHO OOJIBIIIOTO PACCTOSHUS HAJ 3TUMHU MOJSAMHU. ITO BO3MOXXHO TOJBKO MPU HATUYUHU
JIOCTaTOYHO CHJIBHBIX M JIOCTATOYHO Y3KUX S(UPHBIX CTPYH UCKYCCTBEHHOTO IPOUCXOKICHUS.
UpesBblvaifHas MPaBUIIBHOCTh 3TUX W300pa)KEHUI TOBOPUT 00 aBTOMATHUYECKOM KOMITHIOTEPHOM
YIPaBJICHUHN HX UCTIOTHCHHUEM.

B 3emHOl TexXHUKe IS peann3alii 4eTKUX rpaduueckux n300pakeHni TakKe MPUMEHSIOTCS
ABTOMATHYECKUE YCTPOWCTBA, B KOTOPBIX, BMECTO COJICHOMJAJIBHBIX TE€HEPATOPOB 3S(PUPHBIX
CTpYy#, HCIIONB3YIOTCS Jla3epHbIE TEHEepPaTOphl U KOTOphIe paboOTarOT Ha HECPAaBHUMO MEHBIITHX
pPacCTOSHUSX.

.

Bce paccMoTpeHHBIE BBIIIE MarHUTO-3()UPHBIE TPOTOYHO-PEAKTUBHBIC JIBUTATEIA PaOOTAIOT
Ha BHEIIHEH SHepruu. EMMHCTBEHHBIM JBHUTATENIEM M3 3TOTO KIllacca, He TPEOYIOUINM, IS CBOCH
palboTHI, BHEIIHEW YHEPTHUH, SBJIICTCS TIOCTOSTHHBIA MarHHT.

0

Emé onaHa BO3MOXXHOCTH CO3JaHHMS MaKPOCKOIMYECKUX MAarHUTO-3(HPHBIX JBUTATEINCH

CBsI3aHA C CYIIECTBOBAHHMEM IMOCTOSIHHBIX MAarHUTOB. [l CyIIeCTBOBaHWS MAarHUTHOTO TOJS Y



MIOCTOSIHHOTO MarHuTa IIOCTOSIHHAs 3aTpaTra BHEUIHEW sHepruu He Tpedyercsa. Ilostomy
NOCTOSIHHBIIT MArHUT SIBJSIETCSI BEYHbBIM MAKPOCKONHYECKMM MAarHUTO-3(UPHBIM
JABHUTaTEJIEM.

B ornuuune or coneHouzaa, pabOTaroOIIEro OT BHEIIHEro MCTOYHUKA SHEPIUH, MMOCTOSHHBIHN
MarHeTu3M OOXOIUTCS BHYTPCHHUMH HCTOYHHKAMH. [1OCTOSHHBIA MarHeTw3M TIe€HEpUpPYeTCs
«MEIUIEHHBIMU» (OTOHAMHU - «MEIUICHHBIMU» 3JIEKTPOH-AHTUAJIEKTPOHHBIMH  JMUIIOJISIMH,
KOTOpBIE B KBAHTOBOI T€OpUHU M3BECTHHI Kak «KynepoBckue criapeHHbIE AIEKTPOHBI [2].

MarnuTtHble nonst coneHounsia (puc.2) ¥ NOCTOSHHOTO MarHuTa (puc.3) 3aMeTHO OTJINYAIOTCS
apyr ot japyra (9to pucyHku u3 [13]). MarHuTHoe 1Ojie COJICHOMAA BO30YXKIaeTCs
JIEKTPUUECKUM TOKOM, TEKYLIUM IO CHHMPAJIbHOW OOMOTKE COJeHOMAa. MarHUTHOE K€ IoJe

Puc.2. MargautHoe nosie CoJIeHouaa

IHOCTOAHHOI'O MarHurta o6pa3yeTc;1 MHOXCCTBOM «MCIJICHHBIX» q)OTOHOB, TPYHNIIUPYIOIIHUXCA,
noa Ilel\/JICTBI/IeM OJICKTPUYCCKOI'0 OTTAJIKMBAHUA, HaA HNPOTUBOIIOJJOKHBIX KOHIOAX TEJIa
INOCTOAHHOI'O Mardura.

Puc.3. MarautHoe 10Jie MOCTOSSHHOI'O MarHuTa



