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Nature of the “Impossible”
EmDrive Jet Thrust

N.N.Leonov

Jet thrust of the “impossible” electromagnetic engine called EmDrive is created by the magnetic whirl that is
constantly pumping through flows of ambient ether which in their turn are keeping the magnetic whirl stable.

*

EmDrive was called “impossible” because neither its developers nor the whole global elite of
quantum physics could understand the nature of jet that creates thrust in such engine.

The author of the idea based on which the electromagnetic thrust engine was created is British
aerospace engineer Roger Shawyer. He both formulated the idea of the engine (2001) and
designed its prototypes [1].

In 2009-2010 the Chinese research team from the North Western Politechnical University,
Xian, China assembled EmDrive and measured its thrust. It was 720uN [2]. Following this, some
new measurements were conducted. The first trial run of Shawyer’s engine was performed in
2014 by NASA in atmospheric conditions. The thrust achieved in the trial run was 30+50uN.
The test repeated in “vacuum” showed the thrust of 100uN. The test of the engine by a
Romanian engineer conducted in May 2015 confirmed its performance once again. In autumn
2015 Martin Tajmar, professor of the Dresden University, again confirmed that performance of
EmDrive.

Thus, the performance check of EmDrive as undoubtedly confirmed. However, the
substantial nature of its jet thrust remains unknown and unclear.

The most interesting thing in one of the recorded observations was that when the engine
power is off the thrust remains! In terms of the contemporary physical concepts it is absolutely
incredible, it is simply impossible.

I spent my childhood in a workers settlement surrounded by children who had never seen any
foreigners and perceived the outer world by radio only. Sometimes radio broadcasted foreign
speech. Hearing it, my peers sheepishly giggled.

In the situation with EmDrive, the overwhelming majority of scientists behave similarly,
mocking the author of the EmDrive idea off and charging him with fraud while being unable to
understand that they expose defects of their qualification this way.

Let us begin the story of the nature of jet thrust in EmDrive from explanation of the reasons
why the contemporary physicists fail to understand it.

This misunderstanding originated a great while ago. The same reasons led to the conclusion
of the impossibility to apply, in principle, the methods of classical physics to the microworld
theory and to accept the hypothesis of indivisible quanta of energy that underlies the
contemporary microworld theory.

At first, these reasons led to physicists’ failures to build structural mathematical models of
atoms. All of these models appeared to be completely unsuitable and inadequate: they did not
allow for identifying the properties of atoms and even could not account for the very fact of
stable existence of atoms.

Having been unable to understand the causes of their failures, physicists concluded that the
failures can be explained not by the deficiency of initial data on the basic principles of the
microworld structure but by the fact that the laws of the microworld structure conceptually differ
from those of the microworld structure.

An accidental introduction of the hypothesis of indivisible quanta of energy brought an
unexpected but long-awaited success in the microworld theory. Based on this hypothesis the
microworld theory started rapidly developing bringing exact results.



The situation changed when scientists of the Nuclear Physics Institute of the Academy of
Sciences of USSR (Alma-Ata) obtained experimental results that spoke for the fact that atomic
nuclei of all chemical elements feature quasicrystalline structures [3]. These results imply the
only conclusion: indivisible quanta of energy and indeterminacy principles are not objective
factors of the material world but only abstract computational techniques of the quantum theory.

“Diggings” showed that the original causes of failures to build adequate structural
mathematical models of atoms were the unjustified refusal of the microworld theory to consider
such a material substance as ether with its resistance to motion of microobjects, and the mistaken
refusal to consider magnetic interactions between microobjects.

* Refusal of ether resulted from an awkward, incompetent theoretical analysis of the results
of the famous Michelson’s experiment (1881). The experiment was supposed to verify the
hypothesis of ether existence. When conducting the experiment it was assumed that ether, being
a material carrier of light waves, does not interact with the matter.

This assumption is an unacceptable absurdity. Indeed, every day and without any special
experiments, we sense that light does interact with the matter. But it can only do it through its
material carrier since a “wave” is not an independent kind of matter but a specific form of its
material carrier’s motion.

It is not surprising that the experiment could not detect ether that has such contradictory
properties. The further analysis showed that the experiment results are absolutely the same both
for the assumption that there exists ether that interacts with the matter and for the assumption
that there is no material ether in nature. A sad conclusion follows: Michelson’s experiment is
absolutely unable to answer the question if material ether exists [4].

In spite of this absurdity, Michelson’s experiment has been still presented in all text books as
an exemplary one.

It makes me wonder where has the global elite of physics been all this while? Did it really
fail to see the absurdity or saw it but hoped that the associated troubles would “pass by”? These
hopes have not come true. The troubles have not “passed by ”. The work on building neutrino-
based superlong-range communication systems and on the thermonuclear problem has been
continued to fail for over half a century. The case for such failures consists in that “neutrino” is
not a material but a phantom, unreal object invented by physicists and brought to life by the
refusal to consider ether and magnetic interactions between microobjects [5]. The work on the
thermonuclear problem has no prospects because the attempts to build controllable light nuclei
power reactors are made on the basis of the misunderstanding of energy releasing reactions in
thermonuclear bomb; an adequate understanding of these reactions cannot be achieved in the
quantum theory for the same original reasons [6,7].

The contemporary physics cannot identify the structure of atom by direct experiments. The
same applies to the structure of electron. Physicists are so disappointed by failures in search for
information about the structure of electron that already agree to set aside this problem as “void of
meaning” [8, page 12].

Moreover, direct experiments cannot solve the problem of ether existence. That is why there
were attempts made to solve it by means of Michelson’s experiment. For some reason, physicists
do not like to recall another experiment. It appears that in 1851, long before Michelson, French
physicist H. Fizeau tried to solve this problem experimentally [9, page 470]. His findings were in
favour of ether existence.

Physicists did not like this conclusion and they set out to have it disavowed. Having referred
to STR, special theory of relativity, they concluded that Fizeau’s findings are explained by STR
relations rather than by the hypothesis of ether existence. But they “forgot” that STR was
developed on the assumption that ether does not exist.

A very interesting “cyclic” reasoning: at first, to find some quantitative regularities in the
absence of some factor, and then to use the found regularities to prove the absence of the factor.

Sometimes, one can have an impression that physicists do not understand at all what they do.
It is well, known that in case with experiments on special accelerating arrangements masses of



microobjects being accelerated grew. According to STR, relative increments of masses of
electrons and protons should be in this case equal as the relativistic mass equation for a
microobject does not depend on whether the microobject is electron or proton:
m(v)=m(0)(1-v%c %) °°. However, within the same range of velocities, masses of protons increased
by only 1.5 times while masses of electrons increased by 2+3 orders! For some reason physicists
do not “notice” this experimental evidence of the main quantitative correlations of STR being
mistaken.

Disavowing experimental findings using obviously mistaken theoretical results is hardly a
respectable thing to do.

The problems of quantitative evaluation of parameters that cannot be directly observed in
experiments became resolvable in the state of the art long ago with methods of identification
[10]. This is how many problems in the theory of guidance and control are solved as well as
problems of engineering experimental development of parameters for aircrafts. Such problems
are solved using structural mathematical models of studied objects that contain both observable
and unobservable parameters yet to be identified. It allows for determining quantitative
characteristics of unobservable parameters by using a structural mathematical model to convert
characteristics of observable parameters into unobservable ones.

Likewise, it was established that the coefficient of ether resistance to motion of electron, in
relation to proton in a non-excited atom of protium is 1.5-10 *°kg-s .

* The situation with refusal to consider magnetic interactions between microobjects sharply
contrasts with the situation with refusal to consider ether. The refusal of magnetic interactions
between microobjects resulted from the mistake made by famous Ampere in interpretation of the
results of Oersted’s experiment conducted in 1821. Oersted let electrical current flow through a
conductor and discovered that a magnetic field was excited around the conductor.

Back then it had not been know yet that all microobjects have self-magnetic fields. That is
why Ampere, having reviewed Oersted’s experiment results, made a conclusion that magnetism
is a phenomenon derivative of electricity rather than an independent one and that magnetism
does exist without electricity. This is why it was refused to consider magnetic interactions
between microobjectmu in the microworld theory.

Over the history of physics physicists, specialists studying the material world, time and again
lapsed into idealistic interpretations in theoretical analysis of experimental results. This is what
happened in the theory of magnetism too. Evolution of knowledge about properties of the
microworld led to the discovery of self-magnetic fields with any and all microobjects. Because of
this, Oersted’s experiment had to be reinterpreted. Indeed, it emerged that carriers of electrical
charges in electrical currents are at the same time carrying self-magnetic fields. It called for a
new study of the extent to which electrical charges and self-magnetic fields of material current
carriers are involved in generation of the magnetic field in Oersted’s experiment. However,
physicists did not even pose this question. These studies had to be conducted apart from
physicists. It emerged that electrical charges of current carriers got nothing to do with the
magnetic field excitation around the conductor and that magnetic field around the conductor are
exited exclusively by the flow of self-magnetic fields of current carriers [11].

If one puts iron dust on a plane sheet orthogonal to the conductor Oersted’s experiment the
dust will be arranged along the tangents to the system of coaxial circles overlapping each other
with the common center located in the center of the conductor section. Based on the visual
impression, physicists took lines of this magnetic field for circular ones and called the resulting
magnetic field “circular”. In fact, these lines are spiral and located on cylindrical surfaces
coaxial to the conductor center line. For some reason, physicists have not still hit upon this
rather a trivial geometrical fact although it is crucial, essential in discovery of the nature of thrust
in EmDrive.

It is unfortunate that physicists, since Oersted and Ampere, did not notice this crucial feature.
It would be really appreciated if people engaged in scientific activity behaved not like folk bards



from the Central Asia: “I sing what I see”. After all, the task of any science is to look through the
appearance of a phenomenon into its content or meaning.

Physics combines experimental inventiveness and academic insufficiency, elements of
theoretical helplessness in a remarkable manner. Those who do not agree with this wording are
offered a simple method to prove it wrong: to obtain the results described in [4+7, 11+37]
without considering ether and magnetic interactions between microobjects,.

However, these all are emotions. Let’s be back to the point. Famous Oersted’s experiment,
atmospheric vortexes, electrons and electron-like objects of all levels of matter organization,
EmbDrive,... are, to some extent, related phenomena. They are related by nothing but a kak
magnetic vortex-like whirl.

In the above list atmospheric vortex alone apparently has a jet. The magnetic vortex-like
whirl in this vortex consists of a central cylindrical tube filled with straight magnetic lines, and a
multitude of spiral magnetic lines coiling around it.

Magnetic field P in the central tube is continuously pumping ambient air flows through the
tube at quite a high velocity. Moving self-magnetic fields of air elements in these flows excite,
according to Oersted magnetic field P, around the central tube which consists of multiple spiral
cylindrical lines. This magnetic field is also pumping ambient air flows along its lines. Moving
self-magnetic fields of air elements being pumped by magnetic field P, in their turn, excite new
spiral fields around magnetic lines of field P, which, in sum actually result in magnetic field P in
the central tube. Thus, magnetic vortex-like whirl (a sum of magnetic fields P and P.) and flows
of ambient ionized air being pumped through this magnetic whirl support each other and ensure
stable existence of the atmospheric vortex until the ambient air ionization remains high enough.

Velocities at which ambient air is being pumped through the magnetic vortex-like whirl are
very high. Because of this, the density of ambient air in the flows being pumped and the energy
of the air motion significantly increase. Owing to this, atmospheric vortex has properties of a
flow-though engine with a jet of great power.

o Electron, in its structure, resembles an atmospheric vortex as a Lillyputian resembles
Gulliver. The only difference is their scales and compositions. Electron consists of electron-like
ether elements while its structure resembles the structure of atmospheric vortex. It also has a jet.
The jet consists of ether elements. The power of this jet is illustrated by the fact that the Earth is
being “blown over” by “solar wind” flows, that is, electrons, protons, etc., in which electrons are
moving at velocities close to 600km-s™ overwhelming the ether resistance to their motion.

Electron-like microobjects, positrons, antielectrons and antipositrons, have the same
properties. Ethereal jet is also generated by neutrons and protons. The power of such jet “thrust”
depends on the magnetic moment of a particular microobject. Magnetic moments of electrons
(ue), protons (u,) and neutrons (i) differ in value: 2.=8.372u, , 11,=3-10"u,. Therefore, it should
be expected that motion velocities of protons are next smaller than those of electrons while
motion velocities of neutrons, compared to them, are almost unnoticeable.

These are characteristics of motion of free electrons, protons and neutrons. Free electrons,
protons and neutrons, as long as they have ethereal jets, are constantly moving at respective
velocities. Electrons, protons and neutrons, strongly bound in compound objects, are also
pumping flows of ambient ether through their magnetic vortex-like whirls. The ethereal jets in
such cases are one of the main if not the main reason for volatility of chemical substances,
Brownian motion, etc.

o Ether is the main character in the EmDrive story. So it should be paid a special, personal
attention.

Consideration of ether and magnetic interactions between microobjects allowed for
understanding the structure of a non-excited atom [12] while identification of the photon
structure allowed for understanding the structure and form of stable existence of an excited atom
[14]. It made it possible to understand that atoms have two kinds of electromagnetic radiation:
wave radiation and photon one.



Material carrier of electromagnetic waves is ether. Photon is an electron-antielectron dipole.
Electrons and antielectrons can only exist surrounded by ether. Neither electromagnetic wave,
nor photon can go through a space free of ether without disappearing.

Electromagnetic radiation that reaches the Earth and can be observed by our instruments
speaks for the lack of any “dark” regions in our Universe, which would not penetrate this
radiation. This speaks for the fact that the Universe is quite densely filled with ether.

The studies showed that elementary objects of ether are incomparably smaller counterparts of
electrons, positrons, antielectrons, antipositrons and neutrons, densities of the matter in which
are incomparably increased. There are no ethereal objects in our Universe which could be
intermediate, in terms of their mass, between elementary objects of ether and elementary
microobjects.

Elementary objects of ether as well as elementary microobjects have vortex-like structures
consisting of even smaller material objects [30]. They also have jets due to which they are in
constant chaotic motion with velocities being quite high for them.

The contemporary physics often states that the hypothesis of ether existence was “disproved”
in STR, in A. Einstein’s special theory of relativity. Here physicists again turn everything
“upside down”. Did they forget that the ideas of the absence of material ether in nature are not a
result but the basic, fundamental postulate in STR? Did not masses of electrons increase by 2+3
orders when electrons and protons were accelerated at special accelerating arrangements while
masses of protons increased only by 1.5 times? Did not these results disprove the STR’s
statement that m(v)=m(0)(1-v’c %) °> is valid both for electrons and for protons? Do not
physicists know this all?

Speaking his negative opinion about the question the material ether existence, Einstein did
not advance any quantitative arguments relying on emotional sensations alone [38, page 99].
This significantly delayed the resolution of the problem of ether existence because of Einstein’s
authority.

Having denied ether in physical theories, physicists completely got lost in attempts to explain
that, according to Doppler, super-distant sources of electromagnetic radiation are running away
from us at super-light velocities! They cannot even imagine that “red shifts” of electromagnetic
radiation spectra that hint at super-light, according to Doppler, velocities of divergence of
radiation sources can be in quite an elementary way explained by increase in the density of ether
in the regions where such super-distant sources exist [25].

How is Oersted’s experiment related with EmDrive? Apparently, this is the first phenomenon
where a magnetic whirl occurs which became of interest to physicists in experimental terms. Yet,
nobody spoke of magnetic whirls back then. At that time, the substantial meaning of this
phenomenon was not clear. However, without an adequate understanding of this experiment
results, the nature of thrust in EmDrive would have remained an everlasting mystery in the
guantum physics.

o EmDrive. Electromagnetic engine EmDrive is started by magnetron, a device intended for
generation of high-frequency electromagnetic waves. Magnetron radiation creates a magnetic
vortex-like whirl in the EmDrive resonator that pumps flows of ether through thus creating a
thrust.

The statement that this thrust results flows being pumped through the magnetic whirl of ether
is confirmed by the fact that the performance tests of EmDrive conducted by NASA in “vacuum”
showed the presence of thrust. As is know, “vacuum” is created in closed cavities by pumping of
air from such cavities to the maximum possible extent. At present, there have been arrangements
developed to provide a highly rarefied air in such cavities.

It is known that atoms and molecules of protium and deuterium can “penetrate” the walls of
their containments. This happens because protium is a proton-electron dipole in a static
equilibrium [12]. Due to this protium atoms in a molecule of hydrogen become arranged, under
the magnetic orientation effect [39], along the straight line on which both protons and electrons
are located. Cross dimensions of these dimensions and molecules do not exceed two radii of



proton. Rutherford estimated this magnitude to be equal to 2.8-10'°m. Distances between
separate atoms and molecules in the walls of containments significantly exceed the distance
between electron and proton in protium that is equal to the “Bohr radius” of 5.292-10 ''m.

Since ether elements are incomparably smaller in size than electrons and protons, ether can
freely penetrate through any compounds of elementary microobjects. That is why ether cannot be
pumped from closed macroscopic cavities together with air.

If one identifies the EmDrive parameters that enable magnetron to launch a self-sustained
magnetic vortex-like whirl in EmDrive so that the whirl remains after the magnetron is off, it
would become possible to develop a “perpetual”, in terms of the human life or, probably, in
terms of the whole mankind, electromagnetic engine of EmDrive type.
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Muxkpomup_32.
IIpupona peakTUBHOM TArU
«HEBO3MOXHOTO» iBUratens EmDrive

H.H.JIeonos

PeakTuBHas TATa «HEBO3MOXKHOIOY QJICKTPOMAruuTHOI'O JABUIaTCIIA EmDrive CO31a€TCsA MAarHUTHBIM BUXPEM,
HCHOPEPBIBHO IMPOKAYMBAIOMINM YEPE3 ce0s MOTOKH BHEIIHErO 3(1)1/Ipa, noaacepikuBaroniue, B CBOKO OYCPElb,
CTa0UIBLHOCTH 3TOI'0 MATHUTHOIO BUXPHL.

*

«HeB0o3MOKHBIMY» 3JIEKTPOMArHUTHBIN aBuratenb EmDrive Ha3Banu u3-3a TOro, 4T0 HU CaMU
pa3pabOTUMKH, HU BCS MUpOBAsi KBaHTOBasi (pU3MUecKas 3JIUTa, OKa3aalCh HECITIOCOOHBI IOHATh
IIPUPOY PEAKTUBHOM CTPYH, CO3/IAIOIIEHN TATY B 3TOM JIBUraTelle.

ABTOpOM HJeu, Ha 0a3e KOTOpOil ObLI CO3/aH JBHUraTellb Ha 3JIEKTPOMAarHUTHOM TSTE,
cuuTaeTcs OpuTaHcKuil aBmakocMmuueckuii mrxenep Pomxep loitep (Roger Shawyer). On He
TONBKO chopMmynupoBan wuzaeto dToro gpurarens (2001r), HO W  CKOHCTPYHpOBAI
JIEMOHCTPAIIMOHHBIE SK3eMILISIPHI [1].

B 2009-2010rr B xuTaiickoii ucciaemoBarenbckoi rpymme u3 North Western Politechnical
University, Xian, China codpanu cBoit EmDrive u nmpoBenu u3MepeHue BeNnIuHbI ero Tsri. OHa
okazanack paBHa 720uH [2]. Tlocne »Toro mociemoBan psij HOBBIX u3MepeHuil. IlepBoe
ucneitanue aeurarens Llloiiepa 6put0 nmpoeneno B HACA B atmochepHBIX ycrnoBusix, B 2014r.
B »sToM ucneitanum Obiia momydeHa tara B 30+50uH. [ToBTOpHOE HCHBITaHHE B «BaKyyMe»
noka3zao Haimuuue Tard B 100uH. Hcneitanue npBuratensi, M3rOTOBJIEHHOTO PYMBIHCKUM
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WH)XEHEpOM, MpoBesieHHOe B Mae 20151, BHOBb MOATBEPAWIO €ro paboTocnocoOHOCTh. OCeHbIO
2015r, mpodeccop J[pesnmenckoro yHmBepcuteTa MapTtuH Tamkmap emé pa3 MOATBEPIUI
paboTtocrnoco6HOCTh aBUTaTeas EmDrive.

Takum oOpazom, mpoBepka padborocriocodHocT asuratens EmDrive monyuuna 6eccriopHoe
noarBepxkaeHrne. OqHaKo, IPUPOAA €r0 PEaKTUBHOM TATH OCTajlach HEM3BECTHOU U HEMIOHSTOM.

CaMbIM HHTEpeCHBIM M3 3adUKCUPOBAHHBIX HAOMIOEHUII OKa3ajJoch TO, 4YTO HPH
OTKJIIOYEHUH NUTAHUSI JABUTaTesisi, TAra He mpomagana! C TOYKHM 3pEHUS COBPEMEHHBIX
buznyeCKUX NMpeACTaBICHU, 3TO COBEPIICHHO HEMPABA0N0100HO, 3TO MPOCTO HEBO3MOXKHO.

Moé oemcmeo npowio 6 pabouem noceixKe, 8 OKPYJCeHUU Oemell, He BUOeBUIUX
UHOCMPAHYEe8 U NOAYYABWUX 3HAHUSA O GHEUHEeM Mupe moabKo no paouo. Muozoa no paouo
CALIULANACL UHOCMPAHHAS Peb. Y Cabluias eé, Mou c6epCmHUKY 2IYNOBAMO XUXUKATU.

B cumyayuu ¢ EmDrive nooasnarowas uacms HayuHo2co coobujecmea eedem ceos
AHANO02UYHO, O00OpYWUBAs NOMOKU HacMmewleK Ha aeémopa udeu EmDrive, obeunas e2o 6
MOwleHHUYecmee U He NOHUMASL MO020, YUMo OOHadxcaem, meMm CamvlM, Oegexmbvl ceoell
Keanugpuxkayuu.

.

Pacckaz o mpupone peaktuBHOH TsArm B EmDrive HauyHEM C BBIACHEHHS NPUYMH €&
HEMOHUMAaHUS COBPEMEHHBIMH (PH3UKaMHU.

VIcTOKM 3TOr0 HETIOHUMAHUS 3aJI0KEHBI OUEHB JIABHO. JTH K€ MPUIWHBI PUBEITH K BBIBOIY
O MPUHIMIHATHLHOW HEMPUMEHUMOCTH METOJIOB KJIAaCCHYEeCKOW (DM3UKH B TEOPUU MHKPOMHUPA U
K TPUHATHIO, OCHOBOIIOJIATAIOIICH B COBPEMEHHOH TEOPUU MHUKPOMHPA, THIIOTE3BI
CYIIIECTBOBAHUS HEJICTMMbIX KBAHTOB SHEPTHUH.

CHavayia 3TH TPUYUHBI MPUBEITH K TOMY, 4TO (DH3UKH IMOTEpIICTN HEyJa4d B TIOIMBITKAX
MOCTPOCHUS CTPYKTYPHBIX MaTeMaTHUYECKUX MojeNieli aTomMoB. Bce 3TM Mojaenu oKazaauch
COBEPIIICHHO HEMPUTOHBIMH, HEaICKBaTHBIMU — OHHM HE TTO3BOJIMJIM BBISIBUTH CBOMCTBA aTOMOB;
OHH HE CMOTJIH OOBSICHUTH JaXKe caM (PakT cTaOMIBHOTO CYIIECTBOBAHMS aTOMOB.

He cymMeB NOHSATH PUYUHBI ATHX HEyAad, (U3UKHA PEIIWIN, YTO 3T HEYIAaud OOBSICHSIFOTCS
He NeUIIUTOM HAYaIbHBIX CBEJICHUNH 00 OCHOBHBIX MPUHIIUIAX YCTPOMCTBA MUKPOMHPA, a TEM,
YTO 3aKOHBI yCTPOWCTBA MHUKPOMHUpA MPUHIMITHATLHO OTIMYAIOTCS OT 3aKOHOB YCTPOMCTBA
MaKpOMHpA.

CrnyyaiiHoe BBEJICHHWE THITIOTE3bI CYIIICCTBOBAHHS HEICIIMMBIX KBAaHTOB JHEPTHUU TPHHECIIO
HEOKUJAaHHBIN, JONTOXKIAHHBIA yCcleX B TEOpHH MHKpoMupa. Ha 6aze 3Toil rumotessl, Teopus
MHUKpPOMHpPA CTajia OBICTPO Pa3BUBATHCS, IPUHOCS KOHKPETHBIC PE3YIIbTATHI.

Cutyanus usmMeHusach, korjga cotpynauku Uucturyra Sneproit @uzuku AH CCCP (Anma-
ATa) TOTYYMIIA SKCIIEPUMEHTAIILHBIC PE3YJIBTATHI, TOBOPSIINE O TOM, YTO aTOMHBIC Spa BCEX
CYIIECTBYIOIIUX XUMHUYECKUX JICMEHTOB 00J1a/Ial0T KBa3UKPUCTALUTHIECCKUMU CTPYKTypamu [3].
W3 3TuX pe3ysbTaTroB cieayeT Oe3albTepHATUBHBIA BBIBOJ — HEJCIMMBIC KBAHTHI SHEPTUU U
COOTHOIIIEHUSI HEOMpeeNIEHHOCTEH SBIAIOTCS HE OOBEKTUBHBIMH (haKTOpaMU MaTEpHUATHLHOTO
Mupa, a BCero JUIIb a0CTPAKTHBIMU BBIUHNCITUTEILHBIMA CPEJICTBAMU KBAHTOBOUW TCOPHH.

«Packomnkuy MoKa3aid, 4TO HUCXOJHBIMH MPHUYMHAMU HEyAau B TMOCTPOSHUHU aJIeKBATHBIX
CTPYKTYPHBIX MaTeMaTHYECKHX MOJENIeH aTOMOB SIBUJINCh HEOOOCHOBAHHBIA OTKAa3 OT y4eTa B
TEOpUU MHUKPOMHpa TaKOH MaTepUaNbHON CyOCTaHIIMU, KaKk 3PHUp C €ro COMPOTHBICHHUEM
JIBHKCHUIO MUKPOOOBEKTOB, M OIIMOOYHBIM OTKA3 OT y4eTa MarHUTHBIX B3aUMOJCHCTBHIA MEXKTY
00BEeKTaMU MUKPOMHUPA.

* Otka3 ot ydera 3pupa Mpou30LIes B pe3yabTaTe HEYKII0KEr0, HEYMEJIOT0 TEOPETUYECKOTO
aHaJM3a Pe3yabTaTOB 3HAMEHUTOTO JKcrmepuMeHTa Maiikenbcona (1881r). DToT sKCnepUMeHT
JOJDKeH OBUT MPOBECTH IMPOBEPKY THITOTE3BI CyliecTBoBaHUS 3dupa. [Ipu mpoBemaeHUn 3TOrO
AKCIIEPUMEHTA MIPEIOIaraioch, 4To 3(up, ABIAACH MaTepUATHHBIM HOCHTEIIEM CBETOBBIX BOJH,
HE B3aMMO/IEUCTBYET C BELIECTBOM.

DOTO TPENNnoioKEeHUE SBISAETCA HEJOMYCTUMOW HENenocTbio. JIeHCTBUTENbHO, MBI
MOBCE/IHEBHO, 0€3 MpOBEACHUS CHElHaTbHBIX 3KCIIEPUMEHTOB, OIIyIlaeM Ha ce0e, YTO CBET C
BEILIECTBOM B3auMoJercTByeT. HO B3aMMOJEHCTBOBATh C BEIIECTBOM OH MOET TOJBKO YEpe3



CBOM MaTepuajbHbIIl HOCHUTENIb, TAaK KaK «BOJHA» SIBISETCS HE CaMOCTOSTEIIbHBIM BHUIOM
MaTepuH, a BCETo JIUIIb ClieluanbHON (OpMOil NBHKEHUS €€ MaTepUaIbHOTO HOCUTEIS.

HeynuButenbHO, YTO 3KCIEPUMEHT HE CMOT OOHapYXHTh 3(up, oONagaromuil TaKUMHU
POTUBOPEYMBBIMU  CBOWCTBaMHU. JIOMONHUTENBbHBIA aHaIM3 TMOKa3ald, YTO pPe3ylbTaThbl
HKCIIEPUMEHTA COBEPILIEHHO OJWHAKOBBI, KaK B MPEINOJOXKEHUN CYIIeCTBOBaHMA 3(dupa,
B3aMMOJICHCTBYIOIIETO C BEHIECTBOM, TaK W B MPEANOJIOKEHHUH IOJHOTO OTCYTCTBHS
matepuanpHoro 3¢upa B Ilpupome. Orcioga cienyer medanbHBIA BBIBOA — AIKCIEPHUMEHT
MaiikenbcoHa COBEpIIEHHO HECHOCOOEH OTBETHUTh HAa BONPOC — CYIIECTBYET WJIM HET
MarepualbHbId 3¢up [4].

Hecmotps Ha 3Ty Henenoctb, A0 CHX MOpP, BO BCeX ydeOHHKaX, SKCIEpUMEHT MalikelbCcoHa
IIPETOAHOCUTCS KaK 00pa3LlOBBIH.

Humepecrno, 20e 6cé smo epems Ovina muposas ¢usuveckas sauma? Heyowcenu ona He
0OHapydHCUIa OONYUIEHHYIO HELeNnOCMb, UlU OOHAPYHCUNA, HO HAOESANACh HA MO, YMO CEA3AHHbIE
C SMUM HENnpUIMHOCIU «NPOHecem» Mumo? Imu Hadedxcobl He onpagoanuce. He «nponecinoy.
bonee nonysexa npoodonscaromes 6espesyiomammuvie pabomvl no NOCMPOEHUI) HEUMPUHHBIX
cucmem ceepxoaivbHell C@A3U U NO mepMosioepHol npobaeme. Ilpuuuna smux wHeyoau
3aKI0YAEMCc 8 MOM, UYMO «HEUMPUHO» ABNAEMC He MAMePUalbHbIM, d QAHMOMHBIM,
8bI0YMAHHBIM DUBUKAMU HEPeaTbHbIM 00BEKMOM, 6bI36AHHbIM K JCUSHU OMKA30M OM Yyuema
apupa u MmacHuUmMHLIX  83auMoOelcmaull  mMexcoy mukpooowvekmamu [5]. Pabomwr no
mepmosdepHol npobieme OecnepcneKmueHvl U3-3a Mo020, UMO HONLIMKU HOCMPOEHUs
VAPABNIAEMbIX IHEP2eMUYECKUX PeaKkmopos Ha JleeKux aopax eedymcs Ha 0aze ouuboyHo20
NOHUMAHUS peakyuti vlOeleHUs SHepeuu 6 mepMosioepHol bombe; adekeamHoe NOHUMAHUE
IMUX pearyutl @ KBAHMOBOU MeOPULU HeOOCIUNCUMO NO MeM dice UCXOOHbIM npuyunam [6,7].

° YCTaHOBUTH CTPYKTYpy aToma IMpPSMBIMHU SKCIIEPUMEHTAMH COBpeMEHHas (u3uka He
criocoOHa. JTO K€ Kacaerca W CTPYKTYpbl 2yieKTpoHa. OU3MKKM HACTOIBKO CHIIBHO
pa3o4yapoBaHbl HEyJauaMH B IOMCKAaX CBEJIEHUW O CTPYKTYpE€ AJIEKTPOHA, UTO YK€ TOTOBBI
OTKa3aThCsl OT ATOM 3a7ja4M, MPU3HAB ATOT BOIPOC «IHIIEHHBIM CMBICTa [8§, ¢.12].

Bomnpoc o cymectBoBaHHU 3¢upa NpSIMBIMU SKCHEPUMEHTaMH, TeM OoJjee, He pelIaercs.
[ToaTromMy pemieHne 5STOro BOIMPOCAa MOMBITAIMCH HAWTH C TMOMOIIBIO 3KCIEPUMEHTA
Maiikenscona. Ilouemy-To B ¢u3uke He JHOOAT BCIOMHHATH €UI€ 00 OJHOM 3KCIIEPUMEHTE.
OkasbiBaercs, 3a70r0 10 MaiikenbcoHa, B 1851r, 3TOT Bompoc MbITaiCs 3KCHEPUMEHTAIBHO
pemuth  (panmysckuit  ¢puzuk  U.duzo [9, ¢.470]. IlomyueHHble UM pe3yabTaThl
CBUJIETEJILCTBOBAJIN B MOJIb3Y CYLIECTBOBaHMS dupa.

®u3rKaMm 3TOT BBIBOJI HE MOHPABUJIICS, M OHU PEIIUIH €ro Je3aByupoBaTh. OOpaTUBIIKNCH K
CTO — cnenuaibHON TEOPUM OTHOCUTENILHOCTH, OHM MPUIUIN K 3aKIFOYEHUIO, YTO PE3YIbTaThl
®uzo obbacHsoTes cooTHomeHussMu CTO, a He runoTe30ii cymecTBoBanus 3¢upa. [Ipu stom,
oHM «3a0buHY, yT0 CTO pazpaboTana B MpeANOI0KEHHH OTCYTCTBHS dupa.

Ouenb 11060NbIMHAS KYUKTUHLECKASLY I02UKA — CHAYALA HALIMU HeKOMOpble KOIUYeCmEeHHble
3GKOHOMEpPHOCMU NpU  OMCYMCMEUU HEeKOMOopo2o @akmopa, a 3amem UCHONb308aNMb
NOYYEeHHbLE 3aKOHOMEPHOCU OISl 00KA3aMeNbCmea Omcymcemeus: 2mozo hakmopa.

BpeMenamu co3nmaercs BredatieHWe, 4TO (U3MKKM HHOTJA BOOOINE HE MOHUMAIOT, YTO
JIeNaloT. XOpOoLIO M3BECTHO, YTO B OKCHEPUMEHTAX Ha YCKOPUTENSX MHKPOOOBEKTOB
MIPOUCXOAMIIO YBEITHYCHHE MACC YCKOPsIeMbIX MUKPOOOBeKkTOB. CorimacHo CTO, oTHOCHTENbHBIE
MPHUPAICHUS] MacCc DJIEKTPOHOB U MPOTOHOB JOJDKHBI OBITh, MPH ITOM, OJWHAKOBHI, TaK Kak
3aBHCHUMOCTb MacChl MHMKPOOOBEKTa OT CKOPOCTH HE 3aBUCUT OT TOTO, AJIEKTPOHOM WIIU
IIPOTOHOM sABIAETCA MUKPooOBekT: M(v)=m(0)(1—v’c ?) °°. Oxnako, B OHOM U TOM K€ JIUANA30HE
CKOpOCTEM, Macchl MPOTOHOB BO3pacTaii Bcero B 1,5 pasza, Torma, Kak Macchl 3JEKTPOHOB
Bo3pacTanu Ha 2+3 nopsanka!l PU3MKH MOUEMY-TO «HE 3aMEYAIOT» 3TO IKCIEPUMEHTAIbHOE
CBHUIETENHCTBO OIIMOOYHOCTH OCHOBHBIX KOJIMUEeCTBEHHBIX cooTHOIeHuii CTO.

Bpsin 5y sBasieTcss JTOCTOMHBIM J1€3aBYMPOBAHHE HKCIIEPUMEHTANBHBIX PE3yJIbTaTOB C
MOMOIIBIO SIBHO OIIMOOYHBIX CBEICHHUIA.



° 3amayM KOJMYECTBEHHOW OIICHKH IapaMeTpOB, HEMOCPEACTBEHHO HEHAOII0IaeMbIX B
JKCIIEPUMEHTAX, B TEXHHUKE YK€ JaBHO HAYYIJINCh peliaTb KOCBEHHBIMU METOJIaMU — METOaMU
uaeatudukarmu  [10]. Tak pemarorcs MHOTME 3aqaud B TEOPUU YIPABJICHHS, 3a7add
9KCIIEPUMEHTAILHOM OTPa0OTKU MapaMeTpoB JIETAaTEeIbHBIX aNNaparos,... . s pemeHus 3Tux
3a/1a4  WCTOJB3YIOTCS CTPYKTYpHBIE MAaTeMaTUYeCKUE MOJICNH H3y4aeMbIX OOBEKTOB,
colepkale Kak HaOJrolaeMbple, Tak W TMoJuIexamue HAeHTU(UKaluu HeHalIo aeMble
napaMeTpsl. DTO TMO3BOJISIET OMPEICIUTh KOJWYSCTBCHHBIE XapAaKTEPUCTHKU HEHAOII0JAeMBIX
napaMeTpoB IyTeM Iepecuera, C TIOMOIIbI0 CTPYKTYpPHOHM MaTeMaTH4YecKOW MOenH,
XapaKTEPUCTHK HA0JII0JaeMbIX TapaMEeTPOB Ha HEHAOII0JaeMBbIE.

[TogoOHBIM 00Opa3oM OBLIO YCTAaHOBJIEHO, 4YTO KOA(D(HUIIMEHT CcompoTuBIeHUs 3dupa
JIBUKCHHUIO JJIEKTPOHA, OTHOCHTEIHHO IPOTOHA B HEBO3OYKIEHHOM aToOMe MpOTHS, paBeH
1,5-10 Pxr-c ™.

e Curyamusi ¢ OTKa30M OT y4yeTa MAarHUTHBIX B3aUMOJICHCTBUU MEXIYy MHUKPOOOBEKTaAMH
pPE3KO OTJIMYaeTcs OT CUTyallud C OTKa3oM OT yuera s¢upa. OTKa3 OT yuera MarHMTHBIX
B3aMMOJICHCTBUI MEXIy MHKPOOOBEKTaMH TPOU3O0IICT B Pe3yibTaTe OIIMOKH, JOMYIICHHOU
3HAMEHUTHIM AMIIEpOM TpPU HUCTOJIKOBAHUU PE3yJIbTAaTOB DKCIHEPHUMEHTA JaTdyaHWHA JpcCTela,
nposeneHHoro B 1821r. Opcren, npomyckas 1Mo NPOBOAHUKY 3JIEKTPUUYECKUN TOK, OOHAPYXKUI,
YTO BOKPYT MPOBOJHUKA BO30YKIAETCSA MarHUTHOE TOJIE.

B T1e Bpemena emé He OBLIO HM3BECTHO, YTO BCE OOBEKTHI MHUKPOMHpa 00JaJaroT
COOCTBEHHBIMH MAarHUTHBIMU ToNisiMU. [losTomy Ammep, 03HAKOMUBIINCH C pe3ylibTaTaMu
IKCIEpUMEHTa DPCTe/a, CAeal BEIBOJ O TOM, YTO MarHETU3M — HE CAMOCTOSITENILHOE SIBIICHHE,
a BTOPHUYHOE IO OTHOUICHHIO K DJJIEKTPUYECTBY, MPOU3BOJHOE OT JJIEKTPUYECTBA U UTO
MarHeTu3M 0e3 SJIeKTpUYecTBa HE CyIIEeCTBYeT. V3-3a 3TOro M MpoOW30mIeNl OTKa3 OT yd4era
MarHUTHBIX B3aUMOJICHCTBUI MEKIYy MUKPOOOBEKTAMH B TEOPUH MUKPOMHUPA.

B ucmopuu usuxu HeoOHOKpamHO npoOUCXoouno cKamvléanue @QU3UKO8 — HAYYHLIX
Cneyuanucmos no usydeHuro mamepuanrvhozo Mupa Ha no3uyuu UOEATUCMUYECKUX
MPAKmMoBOK NpuU MeopemuyecKom aHaiuze dKCHepuUMeHmalbHulx pe3yabmamos. Tax o6viio u 6
meopuu macHemusma. Pazeumue 3nanuii o ceolicmeax Muxpomupa npueno K OmKpblMuio
cyuwiecmeosanusi COOCMBEHHbIX MASHUMHBIX NoJel )y 6cex, 0e3 UCKIoueHus, 00beKmos
Muxpomupa. H3-3a 3moeo, ucmonxoeanue pe3yivmamos dsKcnepumenma Ipcmeda nompedosao
nepecmompa. [lelicmeumensho, 0KA3aiocb, YmMo HOCUMENU INEKMPUYECKUX 3apsioo8 8
INeKMPUHECKUX MOKAX, AGNAIOMCA 0OHOBPEMEHHO U HOCUMENAMU COOCMBEHHbIX MASHUMHBIX
noneu. Imo nompebo8ano HOBO20 UCCIE008AHUS CMENeHU YYaACMUs dJIeKMPUIecKUx 3apao0oe u
COOCMBEHHbIX MACHUMHBIX NOJNeU MAamepuaibHulX Hocumenetl moxka 6 opmuposanuu
MazHumHo2o nois & skcnepumenme Ipcmeda. OOHAKO, 3mMoOm BonNpoc Quaukamu oaxjce He
Ccmasuacs. dmu uccied08anus NPUUIOCL nposecmu Hezasucumo om Qusuxos. Okasaiocy, Ymo
NeKmpudecKue 3apsovl HOcumenel Mmoka He UMelom HUKAKO20 OMHOWEHUs K 8030)HCOeHUIo
MA2HUMHO20 NOASA  B0KPY2 NPOBOOHUKA, U UMO MASHUMHOE Nole B0KpY2 MNpPOBOOHUKA
6030)21c0aemcst MoIbKO NOMOKOM COOCMEEHHbIX MAHUMHbBLX nojell hocumeinei moka [11].

Ecnu B skcniepumenTe DpcTea Ha TIIOCKHUM JHCT, OPTOTOHAIBHBIN MPOBOIHUKY, HACHITATh
KEJIE3HBIC OINMIKK, TO OHH PACIOJIOKATCA TI0 KacaTelbHBIM K CHCTEME KOAKCHAIhHBIX
OKPYKHOCTEH, OXBAaTBHIBAIOIIUX APYr APYyra, OOMIMA LIEHTP KOTOPBIX PACIOJOKEH B IEHTpE
cedeHus poBoHUKA. COTJIaCHO BU3YAIIbHOMY BIICUYATIICHUIO, (PU3UKH TTOCYUTAIN JIMHAW 3TOTO
MarHUTHOTO TOJISI KPYrOBBIMH M Ha3Balld BO30Yy)KJaeMO€ MarHUTHOE TOJEe «KpYyroBbiM». Ha
CaMOM JieJie, 9TH JIMHUHU SIBIISIOTCS CHUPAJbHBIMHU, PACHOJI0KEHHBIMH HA IHJINHIPHYECKHX
MOBEPXHOCTSAX, KOAKCHAJIbHBIX OCH MPOBOAHMKA. [[0 3TOro, MOBOJIBHO TPUBUAIHHOTO
reoMeTpuueckoro ¢akra (GpU3UKHA, MOYEMY-TO JI0 CHX TOp HE JOAYMAIHCh, XOTS OH HUMEET
pelaoniee, KIIF0UeBOe 3HAYCHHUE B PACKPBITUU MPUPOJIBI TATH nBUratens EmDrive.

Ouensb kaib, 4T0 PU3nKH, co BpeMEH Dpcrena u Amrepa, He oOpaTHIM BHUMAaHUS Ha ATy
BaXHEHIIIYIO JeTallb. X0TEIO0Ch Obl, YTOOKI JIFO/IH, 3aHUMAIOIINECs HAy4YHOU paboToil, Benu cels
HE TaK, KaK HapOJHBIN Oap/ U3 cpeqHeld A3uu: «4TO BIXKY, O TOM M TI010». Benpb 3a1ada HayKu —
MIPOHUKAThH Yepe3 BHEITHUI BUJI SIBIICHUS B €70 COJCpKAHUE.



B Qusuke VOUBUMENbHBIM obpasom couemaromces IKCHEePUMEHMATTbHAS
u306pemamenbHOCMy U  Meopemuyeckds HeOOCMAamoyHOCMyb, dJeMeHMbl  MeopemuiecKoll
becnomowpocmu. He coenacnvim ¢ smou opmyauposkoti npeonazaemcs npocmol cnocoo
0oKazamenbcmea e€é owudboOyYHOCmU — RHOAYYUms, 0e3 yyema dQupa U MASHUMHBIX
63AUMOOCUCMBULL MeAHCOY 0O0BEKMaAMU MUKPOMUPA, pe3yibmampl, uziodcentule ¢ [4+7, 11+37].

Opnnako, 310 BcE€ Hmonuu. Bepuémcs k genmy. 3HaMEHHUTBIM SKCHEPUMEHT DpCTena,
aTMOC(EepHBIE CMEPYH, IICKTPOHBI U AIIEKTPOHOIIOJ00HBIE OOBEKTHI BCEX YPOBHEH OpraHU3aIuu

MaTepHuH, DSJEKTPOMATHUTHBIA jaBurareidb EmDrive,... SBISIOTCS, B HEKOTOPOM CMBICIE,
POJCTBEHHBIMU SIBJIIEHUSAMHU. W1 pOJHMT MX HE YTO MHOE, KaK MarHuUTHBIH CMep4ernomoOHbIH
BUXDb.

° B npuBeeHHOM nepedyHe TOJIBKO aTMoc(epHbIi cMepu o00JajaeT, B SIBHOM BHJIE,
pPEaKTUBHON CTpyel. MarHuTHBI CMEpYenonoOHbIi BUXpPb, B 3TOM CMEpuYe, COCTOUT W3
LEHTPaJIbHOW LMWIMHIAPUYECKON TpyOKH, 3allOJHEHHON NpPSAMBIMH MAarHUTHBIMU JIMHUSIMH, U
MHO’KECTBA, HAMATBHIBAIOLIUXCS HA HEE, CIIMPAIbHBIX MAarHUTHBIX JIMHUH.

MarunutHoe nose P B LIEHTpalbHOM TpyOKe HENPEPHIBHO IPOKAYMBAET Uepe3 3Ty TPYOKyY, €
JIOCTaTOYHO OOJBIION CKOPOCTHIO, MOTOKM BHEUIHEr0 BO3ayxa. JIBMKyliuecs COOCTBEHHbIE
MarHUTHBIE TOJIS DJIEMEHTOB BO3/yXa B 3TUX IOTOKaX BO30YX/AIOT, COIVIACHO DPCTeNy, BOKPYT
LHEHTpaJbHOW TpPyOKH, MarHuTHoe mnoie P, , cocrosiiee H3 MHOXECTBAa CHUPAIBHBIX
LWIMHIPUYECKUX JIMHUM. OTO MAarHUTHOE IIOJE TAaKKe MPOKAYMBAIOT BJOJIb CBOMX JIMHUUI
NOTOKM BHEUIHEro Bo3ayXa. JBoKyliuecs coOOCTBEHHbIE MArHUTHBIE MOJIS DJIEMEHTOB BO3/1yXa,
IPOKAYMBAEMbIX MArHUTHBIM IoJieM P, , BO30Yy»KJal0T, B CBOIO OYepellb, BOKPYT MarHUTHBIX
JIMHUU 1TOJIs1 P; HOBBIE CIIMPAJIbHBIE MO, CYMMA MPOEKIMM KOTOPBIX U CO34AET MATHUTHOE I10JIE
P B nertpanpHoi TpyOKke. Tak MarHUTHBIA cMepUYenofo0HbIN BUXPh (CyMMa MarHUTHBIX MOJEH
P u P.) u, npokaurnBaeMble 4epe3 3TOT MATHUTHBIA BUXPb, IOTOKH BHELTHETO HOHU3UPOBAHHOTO
BO3/yXa, NOJ/IEP)KUBask IpyT Apyra, o0ecneynBaroT CTaOMIbHOE CYIIECTBOBaHUE aTMOC(EpPHOTro
BUXDsI 10 T€X MOP, TOKA MOHU3ALIUS OKPY/KAIOIIET0 BO3/1yXa OCTAETCs JOCTATOYHO BBICOKOH.

CKopocTH MpoKaukyd aTMOC(HEPHOro BO3/yXa 4Yepe3 MarHUTHBIA CMEpYenojoOHbI BUXpPb
OUY€Hb BBICOKH. M3-3a 3TOro, MIOTHOCTh aTMOC(EPHOTO BO3yXa B MPOKAUYMBAEMBIX MOTOKAaX U
SHEPIus €ro ABIKEHHs 3HAUMTENbHO MOBBINIAIOTCA. biarogaps 3TomMy, aTMocepHbIi cMepy
o0jaiaer CBOMCTBAMU MTPOTOYHOT'O ABUTATEINsl C PEAKTUBHOW CTPYeil OrpOMHON MOIIHOCTH.

° DJIEKTPOH, MO CBOEH CTPYKTYpe, NMOX0X Ha aTMOC(EpPHBbIM cMepd TaK e, KaK JHIUIYT
noxox Ha ['ynnuBepa. PazHuIa cOCTOMT TOJIBKO B HMX MaciiTabax M B COCTaBax. DJIEKTPOH
COCTOUT U3 D3JIEKTPOHOMOAOOHBIX 3JEMEHTOB 3(upa, a €ro CTpyKTypa HoJo0Ha CTPYKType
atMocepHoro cmepya. OH Tak ke o00JajaeT pPeakTUBHOW cTpyel. DTa CTpysl COCTOUT U3
aneMeHTOB 3dupa. O MOIIHOCTH 3TOH CTPYyH TOBOPHUT TO OOCTOSTEIBCTBO, YTO 3eMJst
«00/1yBaeTcs» MOTOKAMU «COJIHEYHOTO BETpa» - 3JEKTPOHAMH, MPOTOHAMH,... ., B KOTOPBIX
JIEKTPOHBI JBIKYTCS CO CKOPOCTSMH, Omm3kmmu 600KM-C™, MpeogoneBas CONMPOTHBIICHHE
adupa cBOEMY JBUKEHHUIO.

Takumu >xe cBOHCTBaMH 00Jaal0T M DJIEKTPOHOIOJOOHBIE OOBEKTHI MHKpOMHpa —
MO3UTPOHBI, AaHTUAJIEKTPOHBI U aHTUIIO3UTPOHBI. DPUPHYIO PEAKTUBHYIO CTPYIO BHIPAOATHIBAIOT
TaK)K€ HEHUTPOHBI M NPOTOHBI. MOIIHOCTH 3TOM PEAKTUBHOM «TATM» 3aBUCUT OT BEJINYUHBI
MarHMTHOIO MOMEHTa MUKPOOOBEKTa. MarHuTHbIE MOMEHTBI 2JIEKTPOHOB - [ie, IPOTOHOB - i, U
HEUTPOHOB - [y MMEIOT DPa3HblE BENUYUHBL U~8,372u, , ,up:3-10'4ﬂn. [TosTomy cnenyer
OXKHJaTh, YTO CKOPOCTh JIBM)KEHUS TNPOTOHOB Ha TMOPSIOK MEHbIE CKOPOCTH JIBHIKEHUS
3JIEKTPOHOB, @ CKOPOCTb JIBM)KEHUSI HEUTPOHOB, Ha ATOM (pOHE, ITOYTH HE 3aMETHA.

OT0 — XapakTEepUCTUKH [BUKEHHS CBOOOJHBIX DSJIEKTPOHOB, IMPOTOHOB U HEHUTPOHOB.
CBoOOHbBIE 3JEKTPOHBI, MPOTOHBI W HEHTPOHBI, Onarojaps HAJIMYUIO y HUX PEaKTUBHON
3GUpPHON CTPYH, HAXOIATCS B IOCTOSIHHOM JBMKEHHMHM C COOTBETCTBYIOIMMH CKOPOCTSIMHU.
DJEeKTPOHBI, TIPOTOHBI U HEHTPOHBI, CBS3aHHBIE B COCTaBHBIX OOBEKTAX YKECTKUMHU CBS3SIMHU,
TaKXKe IPOKAuYMBAIOT, 4€pe3 CBOM MAarHUTHBIE CMEpPYENOJ00HbIE BUXPH, IMOTOKH BHEIIHETO



sa¢upa. Hammune 3pupHBIX PeakTUBHBIX CTPYH B 3TUX CIydasX SIBISETCS, €CJIM HE OCHOBHOM, TO
OJIHOW M3 OCHOBHBIX IPUYHH JIETYYECTH XUMUYECKUX BELIECTB, OPOYHOBCKOT'O JBM)KEHUS, . .. .

° D¢up sBIsETCA TIABHBIM IepcoHakeM B ucropuu ¢ EmDrive. [TostomMy emy HyXHO
yIeIUTh 0c000€, IEPCOHAIBHOE BHUMAaHHE.

VY4er s¢upa ¥ MarHUTHBIX B3aUMOACUCTBUN MEXIYy OOBEKTaMH MHUKPOMHUPA, MO3BOJIMIN
MOHATh YCTPOMCTBO HEBO30YXAeHHOTO atoma [12], a BbISIBICHHE CTPYKTYphl (OTOHA —
YCTPOKCTBO M (pOPMY CTAaOMIBHOTO CYIIECTBOBAHMUS BO30YKIEHHOTO aroMa [14]. DTo mo3BoImiio
HOHATh, YTO aTOMBbl 00JaJaI0T JBYMS BHJIAMH 3JIEKTPOMArHUTHOIO M3JIyYEHHs — BOJHOBBIM U
(OTOHHBIM.

MarepuanabHbIM HOCUTENIEM 3JIEKTPOMArHUTHBIX BOJIH sBisgeTcs 3¢up. POTOH mpeacTaBiser
€000l 3JIEKTPOH-aHTUAJIEKTPOHHBIN aumosb. CylIeCTBOBAHUE 3JIEKTPOHOB M aHTHRJIEKTPOHOB
BO3MOYHO TOJIBKO B OKpYykeHHH 3¢upa. Hu sanekrpomaruuTHast BojHa, HU (POTOH HE MOT'YT, 0e3
MCUE3HOBEHHUS, IPOXOIUTH Yepe3 MPOCTPAHCTBO, HE conepkaiee 3dup.

OJEeKTPOMAarHUTHOE W3JIYy4YEeHUe, JocTurampouee 3emid, M 3a(UKCHpPOBaHHOE HAaIIUMU
HaOMIOaTeIbHBIMU MPUOOPaMH, TOBOPUT OO0 OTCYTCTBUM B Hamied BceleHHOW «TeMHBIX»
oOyacTeil, He NPOMYCKAIOLIMX 3TO M3JIydeHHe. DTO CBUJETEIBCTBYET O TOM, 4To BcenenHnas
JIOCTATOYHO IJIOTHO 3aM0JIHEHA 3(PUPOM.

HccnenoBanust mokasaiu, 4YTO 3JIEMEHTAPHBIMU 00beKTaMu 3(upa sIBISIOTCS, YMEHbIICHHbIE
Ha HECKOJIBKO MOPSIIKOB, AHAJIOTU AJIEKTPOHOB, IO3UTPOHOB, aHTUAJIEKTPOHOB, aHTUIIO3UTPOHOB
U HEWUTPOHOB, IUIOTHOCTM MaTe€pUM B KOTOPBIX YBEIMYEHBI HA HECKOJIBKO MOPSAIKOB.
[TpoMeXyTOUHBIX, IO Macce, MEXIy DJIEMEHTAPHBIMH OOBEKTaMH 3(upa U 3IEMEHTAPHBIMU
00BEeKTaMU MUKpOMHpPA, 00beKTOB 3¢upa B [Ipupone Her.

OnemMeHTapHble O0BEKTHl 3(upa Tak K€, KaKk M DJIEMEHTapHble OOBEKThl MHKPOMUDA,
o0ajaloT  CMepYernojoOHbIMU  CTPYKTypaMH, COCTOSAIIMMU M3  emé Oojee  MEJKHX
MatepuaibHbIX 00BbeKTOB [30]. OHHM Tak ke 00Jaar0T PEaKTUBHBIMH CTPYAMH, Ojaromaps
KOTOPBIM HaXOATCS B IOCTOSSHHOM Xa0THYECKOM JIBUKEHUH C IOCTaTOYHO OOJIBIIMMHU, JUIs HUX,
CKOPOCTSIMHU.

B coBpemeHHON (¢u3uMKe HEpeIKo BCTpPEYarOTCs BbICKAa3blBaHUS, 4YTO THUIOTE3a
cymecTtBoBaHusi d¢pupa Owpuia «ompoBepruyray B CTO — B CheumansHodt Teopun
OtHocutenbHOCTH A.JMHIITENHA. 371ech (U3UKU ONATh NEPEeBOPAUYMBAIOT BCE «C HOT Ha
rojoBy». Pa3Be oHM 3a0buIM, YTO MpeJACTaBIEHHS OO0 OTCYTCTBUM MaTepHajbHOro 3¢dupa B
[Tpupone SBIAIOTCS HE CIEACTBUEM, @ OCHOBHBIM, UCXOAHBIM noctyinarom B CTO? Pa3se npu
pa3roHe Ha YCKOPUTENSIX AJIEKTPOHOB U NMPOTOHOB, MACChl JIEKTPOHOB HE YBEIMYMBAIUCH HA
2+3 mopsaka, TOrJa Kak Macchl NPOTOHOB YBeNIWYMBAIUCH Bcero B 1,5 pasza? Pasee 3t
pesynbTaThl He omposeprafor yreepxkaerne CTO, uro coorsomenne m(v)=m(0)(1-vZc?)°°
CHpPaBEJIMBO KaK JUIsl SJIEKTPOHOB, TaK M JUIsl MpoToHOB? Heykenu (QU3MKM HUYErO 3TOro He
3HAKOT?

Bricka3piBas cBOE HeraTHBHOE MHEHHUE 110 BOMPOCY CYIIECTBOBAHHS MaTepHaIbHOTO 3(dupa,
OWHIITEH HEe MPUBOAWI HHUKAKMX KOJUYECTBEHHBIX JIOBOJIOB, OMNHPAsACh TOJbKO Ha
sMoIMOHaNbHbIe ourymeHus [38, ¢.99]. DTo CHIBHO 3aTOPMO3MIO pEUICHHE MPOOIEMBI
CyIlecTBOBaHMS dupa U3-3a aBTOPUTETA DUHIITEHHA.

OTtkazaBmmmch OoT y4yera »pupa B (U3UUYECKUX TEOPHSIX, (U3UKU BOOOIIEC MOTEPSUIUCH B
MOMbBITKaX OOBSCHEHHs] TOro, 4YTO, cortacHo Jlomiaepy, CBepXyJdaleHHbIE HWCTOYHUKHU
AIIEKTPOMArHUTHOTO M3JIy4eHHUs yOeraroT OT Hac CO CBEPXCBETOBBIMH ckopocTsimu! OHM Jaxe
HE JI0TaJbIBAlOTCS,, YTO BEJIUYMHBI «KPACHOT0» CMEIIEHHS CIHEKTPOB 3JIEKTPOMArHUTHOTO
U3JIy4YeHUs, HaMEeKaloIlle Ha CBEepXCBETOBbIE, M0 Jlomuiepy, CKOpPOCTH pa3deraHus UCTOUHUKOB
U3ITyYEHHS MOJIYyYaroT JIOBOJBHO 3J€MEHTapHOe OOBsSCHEHUE MOBBIIIEHUEM INIOTHOCTH 3¢dupa B
00J1aCTAX CyIIECTBOBAHMS ITHX CBEPXYAaJICHHBIX HCTOUHUKOB [25].

o Kakoe oTHomeHue 3KkcrepuMeHT Opcrena umeer K EmDrive? Tlo-Buaumomy, 3To mepBoe
HKCIIEPUMEHTAIBHO 3aMHTEPECcOBaBIlee (PU3UKOB SIBICHUE, B KOTOPOM BO3HUKAET MarHUTHBINA
BuXphb. IIpaBaa, Torna m peun He UIO O MarHUTHBIX BUXpsX. Toraa BooOlIe copepikaTelbHOe
3Ha4YeHHE 3TOTO SIBJICHUA He ObUIO MOHATO. OHAKO, 0€3 TOCTHIKEHHUS aleKBaTHOT'O TTOHUMAHUS



pEe3yJIbTaToOB 3TOrO SKCIEPUMEHTa, pupoaa Tsru B EmDrive ocranace Obl B KBaHTOBOU (hu3mKe
BEYHO HEJIOCTYITHOM TalHOM.

o EmDrive. DnextpomarHuTHblii nBurateab EmDrive 3amyckaeTcs MarHeTpoHOM —
npuOopoM [UIsl TeHEepaluu 3JIEKTPOMArHUTHBIX BOJH CBEPXBBICOKOW 4acTOThl. M3nydeHue
MarHeTpoHa co3naér B pe3oHaTope nBuratesis EmDrive MarHuTHBIA CMEpPYENOA00HBI BUXPB,
KOTOPBI IMpOKaunBaeT uepe3 ceds MoToku 3¢upa, cozaaBasi peakKTUBHYIO TATY.

To, uTo 3Ta TAra cozgaércs MOTOKAMU MPOKAYMBAEMOIO Yepe3 MAarHUTHBIA BUXPH 3(upa,
cinenyer u3 Toro, yto HACA, npu anpobGarnuu pabotocrnocodHoctn EmDrive B «Bakyyme»,
MOATBEPANIIO HalIMUME TArH. Kak U3BECTHO, «BaKyyM» CO3/1a€TCs B 3aAMKHYTBIX IIOJIOCTAX ITyTEM
MaKCHMaJbHO BO3MOYKHOW OTKAuKHU M3 ITHX IMOJOCTe Bo3ayxa. B HacTosiiee Bpemsi co3qaHbl
YCTaHOBKH, CO3/AI0IINE OYE€Hb BBICOKYIO CTENIEHb PAa3pEKEHHOCTH BO3/1yXa B TAKUX IOJIOCTSX.

H3BecTHO, YTO aTOMBI M MOJIEKYJIbI MPOTUS U ACUTEPHUS] CIIOCOOHBI «IIPOCAYUBATHCI» Yepes3
CTEHKHU COAEpXKalluX UX 00BEMOB. DTO MPOUCXOAUT MOTOMY, YTO aTOM IPOTHUS NPEACTABISAET
c000#l MPOTOH-3JIEKTPOHHBINA AUIOJb, OOJIAMAIOIINN CTaTHYeCKUM paBHOBecuem [12]. U3-3a
3TOro, aroMbl HpPOTUS B MOJIEKYJE€ BOJOpPOJAA BBICTpAUBAIOTCA, Ojarogaps MarHUTHOMY
opuenTannonHomy 3G dekty [39], B1oIb MpsiMOiA, Ha KOTOPOH PACIONIaraloTCss U MPOTOHBI, H
a5eKTpoHbl. [lomepeuHbie pa3mepbl 3THUX aTOMOB M MOJIEKYJ HE MPEBBILIAIOT YABOECHHOI'O
payca mpOTOHa. JTa BEIMUHHA, COTIACHO oneHke Pesepdopa, pasHa 2,8-10 M. Paccrosmus
e MEXIY OTICIbHBIMA aTOMaMH M MOJIEKYJaMH B CTEHKaX O0OBEMOB 3HAUUTENLHO OOJIbIIe
paccTosHUSL MEXKAYy OJIEKTPOHOM U NPOTOHOM B aToMe MpoTusi, paBHOM «bopoBckomy
pamycy» B 5,292-10 m.

Tak kak pa3mepsl 2JIEMEHTOB 3(hrpa Ha HECKOJIBKO MOPSAIKOB MEHBIIIE Pa3MEPOB IJIEKTPOHOB
U TPOTOHOB, TO 3(up o001amaeT CIOCOOHOCTHIO OECTPENATCTBEHHOTO IMPOXOXKICHHUS dYepe3
T00BIe COETUHEHUS U3 JIEMEHTAPHBIX 00BEKTOB MUKPOMUPA.

Ecnu ynacrcst oOHapykuTh mapamerpbl nsuratens EmDrive, nomyckaromme 3amyck
MaraeTpoHoM B EmDrive camonoanep:KiBaroIierocss MArHUTHOTO CMEPYeof00HOro BUXPSI, HE
MCYE3alOIIero IOocjae OTKJIIOYEHHUS MarHeTpoHa, TO TMOSABATCA BO3MOXKHOCTHU CO3JIaHUs
«BEYHOT'O», C TOUKH 3pEHMS UTUTEIBHOCTH KU3HHU 4YelloBeKa, a4, MOKET OBbITh, M BCEr0 3€MHOT'O
YeJI0BEUYECTBA, JICKTPOMArHUTHOTO JBUTatTesis Tiuima EmDrive.



