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

N.N. Leonov

The invention of flow-through magnetic ethereal jet engines EmDrive and “Antigravity Engine” opens the

potential of ether in a new power engineering development.
[ ]

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 [1]. This is the false conclusion that magnetism is not an
independent phenomenon, but it simply results from motion of electrical charges [2].

This conclusion was made when analyzing rather transparent, at first sight, results of
Oersted’s experiment results. Indeed, in those days, the days of Oersted and Ampere, it had been
well known that electrical current is a flow of electrons but it had not been known yet that, apart
from electrical charges, electrons also have self-magnetic fields. And since there was no magnetic
field observed around the conductor without electrical current but occurred at current supply,
Ampere’s conclusion that the magnetic field around the conductor results from the motion of
electrical charges is absolutely natural.

Years after it has transpired that electrons also have self-magnetic fields. As consequence,
Ampere’s conclusion about the secondariness of magnetism became no longer valid since its
validity had to be supported by evidence that it is not a motion of self-magnetic fields of electrons
that induces magnetic field around a current-carrying conductor. However, the theoretical physics
has been short of qualification to provide such evidence and it still uses Ampere’s wrong
conclusion about the secondariness of magnetism. And while Ampere’s mistake can be
understood, the attitude of the contemporary physics to this issue is absolutely not clear.

Due to these two wrong conclusions, at the beginning of the last century physics failed to
develop the “classical” microworld theory, as well as any adequate “classical” mathematical
models of atoms that would provide detailed explanations regarding their structure and
functioning. Because of this, physics faced with insuperable difficulties in understanding and
quantitative description of experimental data on the intensity of electromagnetic emission of an
“absolutely black body”. According to experimental measurements, the intensity of this emission
equals to zero in the super high frequency range. Physics has not still understood causes for this
phenomenon. An approximate quantitative description sufficiently close to the experimental one
was developed on the assumption that there exist indivisible quanta of energy.

The use of this hypothesis resulted in a quick and successful development of the quantum
microworld theory that gives practical effects but does not enable an adequate detailed
understanding of the structure of microscopic objects.

In 1979, experimental results were published proving there are no indivisible quanta of energy
in the material world [1]. It follows that the material world is built not based on the probabilistic
laws as the quantum theory implies and that the quantum theory of microworld is approximate. As
a result, it became clear why the quantum theory cannot provide a detailed description of the
structure and functioning of the material world objects. The case analysis conducted in the theory
of non-linear oscillations showed that the reason for this is the quantum theory neglects of ether
and its resistance to motion of microobjects, as well as neglects of magnetic interactions between
microobjects.



Physics still has not responded to the results set forth in [1] as it failed to understand that the
hypothesis of indivisible quanta was addressed because of the old improper conclusions about the
absence of ether and secondariness of magnetism with relation to electricity.

The two old principal mistakes of physics had rather an adverse effect on its contemporary
achievements.

The development of observation chambers that register tracks of moving microobjects
significantly helped the experimental physics in its observations of the behaviour of microobjects.
However, when working with these observation chambers, one should bear in mind that tracks of
electroneutral objects (neutrons, photons,...) are not registered in such chambers. Even though
electroneutral microobjects may be present in the observed reactions, we can only guess what
function they have in such reactions. In other words, information read from these observation
chambers may be ambiguous. A neglectful interpretation or misinterpretation of a system of
observed tracks may have adverse theoretical and practical consequences.

Such a situation takes place when observing the neutron-to-proton transformation reaction
[2,3,4]. The reaction registered only proton and electron tracks. There was a wrong theoretical
version adopted in interpreting the reaction tracks, according to which neutron is disintegrated
into proton and electron. This version resulted in a wrong hypothesis of “neutrino”. The
introduction of this assumption to the microworld theory as a fact led to big practical troubles.
Based on the assumed fantastic properties of “neutrino”, physics promised development of
supereffective data devices (very long-range neutrino telescopy, very long-range neutrino beam
communications...). Quite costly experimental work on this subject has been carried out over
sixty years already. However, the promises turned out to be a careless deceit. Identification of the
photon structure [3] led to another version according to which the neutron-to-proton
transformation reaction results from collision between photon and neutron. It appeared that this
version needed no “neutrino” hypothesis to be used.

These old mistakes also led to misinterpretation of reactions that release thermonuclear energy
in a hydrogen bomb [5,6,7]. No true, proper understanding of these reactions can be achieved
based on the quantum paradigm. That is why experimental work on the thermonuclear problem,
i.e. development of controlled light nuclei power reactors, has been carried out with a senseless
perseverance over sixty years.

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 [2]. 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.
[ ]

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” [8-10]. 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.

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.

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.

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.

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.

The magnetic field in a resonant cavity of EmDrive is induced by magnetron-generated super-
high-frequency electromagnetic emission. Characteristics of this magnetic field calculated by
NASA specialists are available in the Internet as a vector field. This vector field pattern means
that the magnetic field in a resonant cavity of EmDrive is very erratic, that many elements of this
field neutralize each other. Due to this, the resultant magnetic field in a resonant cavity of
EmDrive, which functions as a compressor of a flow-through ethereal engine, is extremely weak
and creates rather an insignificant thrust.

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

According to V. Menshikov, director of the Khrunichev State Research and Production Space
Center, “Antigravity Engine” thrust results from a liquid or solid working medium which motion
resembles a tornado by its shape.

If individual elements of such working medium have self-magnetism, their vortex-like motion
induces a vortex-like magnetic field inside the device, like in electron. If individual elements of
such working medium are magnetically neutral, a vortex-like motion of the working medium is
accompanied with a similar ethereal vortex with a similar vortex-like magnetic field being
induced meanwhile.

A vortex-like magnetic field generated inside “Antigravity Engine” in the described manner
creates a directed flow of ether elements that due to macroscopic parts being transparent for such
a flow goes out of the device as a real material jet.

Such ethereal jet, due to the regularity of vortex-like magnetic field that it was induced by,
with the same power consumption, should be much more intense than ethereal jet in EmDrive.



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 qs 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 gs 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.
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False conclusions that magnetism does not belong to phenomena that determine the material
world structure and that there is no material ether in nature resulting from wrong analyses of
Oersted’s (1821) and Michelson’s (1881) experiments bred a theoretical inadequacy in physics.
Because of the quantum theory neglects of ether and magnetic interactions between
microobjects, information on the structure of microobjects obtained by physics looks like in
“shadow play show”, blurred and void of necessary details. Because of this, physics made a false
theoretical conclusion that there exist material “neutrinos” [4]. Because of this, there have been
senseless, unsuccessful and very costly experiments conducted for over sixty years with the
purpose to develop “neutrino”-based information systems. Because of this, physics failed to



identify actual nuclear reactions in a “thermonuclear” bomb that result in release of
“thermonuclear” power. Based on this false information, the global physics, also for over sixty
years, unsuccessfully and stubbornly have been trying to develop to controlled light nuclei power
reactors.

The theoretical inadequacy of physics became especially clear in analysis of results of
experiments with microobjects at accelerators. On the one hand, experiments with acceleration
of microobjects seemingly have proven the forecasts of the special theory of relativity (STO) that
the mass of a microobject should increase proportionally to its motion velocity.

On the other hand, the experimental results revealed inadmissible differences between the
theoretical quantitative forecasts of the STO and the experimental measurements. The STO
describes the dependence between the mass of a microobject and the motion velocity of the
microobject as m(v)=m(0)(1-v’c %) " regardless of whether it is electron or nucleon. According
to this relation, a relative variation in the mass of a microobject should be equal for any
microobject given the same velocity. However, experiments showed that if the masses of
electrons, within the same range of velocities, increase by 1.5-2 orders, the masses of nucleons
increase by less than 1.5 times! Moreover, it emerged that the mass of a microobject, at
acceleration, may be decreasing rather than increasing based on the angle of misalignment
between the microobject’s motion direction and its magnetic moment vector direction. It
obviously implies that quantitative relations of the STO cannot be trusted in general.
Unfortunately, it has not been acknowledged.

Nevertheless, it is not the devil of it yet. When high-energy microobjects accelerated to high
velocities collided, there remained only unstable short-term microobjects. Such microobjects
quickly transformed again into electrons or into other electron-like microobjects. Other short-
term microobjects had masses which varied within (1+2)m, and very quickly turned into
nucleons. In this case, because the experimental evidence as to the incorrectness of quantitative
relations of the STO was neglected, a dilemma emerged regarding the right choice of the
interpretation of the results of such collisions. In the first variant, it was suggested that extremely
short-term microobjects should be recognized as “excited” electrons and nucleons which masses
became as observed as a result of acceleration. However, it appeared to be impossible to
understand, within the quantum paradigm, the causes for improper discrepancies between
relative increments of masses of electrons and nucleons. That is why the second variant was
adopted according to which all unstable short-term microobjects were recognized as new
independent material entities - muons, pions, kaons, hyperons,... .

The causes for “unexplainable” discrepancies between relative increments of masses of
electrons and nucleons became understandable once the structures of electrons and nucleons had
been identified using the methods of the theory of non-linear oscillations [2]. It emerged that
electrons and nucleons consist of whole lots of ether elements and have vortex-like structures
(see the figure). Masses of these objects depend on the density of ambient ether.
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Fig. Electron, neutron and proton structures

Since the density of ether coming from the opposite direction in motion of these objects
increases and decreases proportionally to the velocity, masses of electrons and nucleons vary
with their motion velocity variation. All ethereal jets of electron and only external ethereal jets of
neutron are open for ambient ether. Therefore, electron mass sensitivity is much higher than the



one of neutron mass in relation to their motion velocity. Because of this, given the same motion
velocity, the relative increment electron mass is orders of magnitude greater than the relative
increment of neutron mass.

The described situation with interpretation of results of experiments conducted at
accelerators is indicative of the fact that the theoretical physics suffers not merely from a
theoretical inadequacy but from something more dangerous.

The above clarifies the reasons for adverse criticism of EmDrive and “Antigravity Engine”.
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Muxkpomup 39.
EmDrive n <KAHTHrpaBHTALMOHHBIN ABUTATEIb” —
HA4aJI0 HOBOIi JHePreTHYeCKOii FMOXH
B COBPEMEHHOM 3¢MHOM NMBHJIN3ALMHU

H.H.JIeonos

N300peTenne NpOTOYHO-PEAKTHBHBIX MAarHUTO-3QUPHBIX ABurareneid EmDrive m «AHTHIpaBUTaIIMOHHOTO
JIBUTATEIIS» OTKPHIBAET BOSMOXKHOCTH 3(pHpa B pa3sBUTHH HOBOH YHEPTETHKH.

°

[Tox HOBO¥ PHEPTETUUYECKOMN SMOXOM MOIPA3yMEBAIOTCS HOBBIE CITIOCOOBI BRIPAOOTKH SHEPTHH
Ha Oaze umHQpopmauuu o0 YyCTpoiicTBe MaTepuasbHOro Mwupa, OT KOTOpod (u3uka, H3-3a
TEOPETUYECKON HETOCTATOYHOCTH, OTKa3aJlach MOYTH CTOJIETUE Ha3al.

OT0, Mpexae Bcero, — omMOOYHBIA BBIBOX 00 orcyrcTBuM B Ilpupone MaTepualibHOrO
s¢upa, TNOIY4YEHHBIH emé B  IO3AaNpPOUUIOM BEKe, B  pe3ylbTaTe  COBEPUICHHO
HEKBATU(UIIMPOBAHHOTO aHAIM3a CUTYAllMM U Ppe3yabTaToOB 3KcrepuMeHTa Maiikenbcona [1].
OT0 — OMMOOYHBIN BBIBOJ O TOM, YTO MarHeTU3M SBIJIAETCS HE CAMOCTOSITEJIbHBIM SIBICHUEM, YTO
OH SBJIIETCS BCETO JINLIb PE3YIbTATOM JBHKEHUS IEKTPUUECKUX 3apsAaoB [2].
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OTOT BBIBOJ OBLI CAETaH IPU aHAIM3€ BeCbMa MPO3PAYHbIX, HA EPBbIA B3I, PE3yJIbTaTOB
JKcepuMeHTa Opcrena. JleicTBUTEIbHO, B T€ BpeMEHa — BpeMeHa Dpcrena U Amrepa, ObUIo
XOPOIIO M3BECTHO, YTO IEKTPHUECKUI TOK MPENCTaBIsAeT cOO0M MOTOK 3JIEKTPOHOB, HO €IIE HE
OBLJIO M3BECTHO, YTO DJIEKTPOHBI 00JAAal0T, KpPOME DJJIEKTPUUECKHUX 3apsaloB, €ImE Hu
COOCTBEHHBIMM MAarHUTHBIMU TOJSMU. A Tak KaKk MarHuTHOE II0JIe, IpPU OTCYTCTBUU
AJIEKTPUYECKOTO TOKAa, BOKPYT MPOBOJHMKA HE HAOII0JalOCh, HO BO3HHUKAIO IMPH BKIIOYECHUU
TOKa, TO COBEPILIEHHO €CTECTBEHEH BbIBOJ AMIEpa, YTO MAarHUTHOE I0JE€ BOKPYI IPOBOJHHUKA
SBIISIETCS CIIEJICTBUEM JIBUXKEHUS DJIEKTPUUECKUX 3apsi/I0B.

Croycrss ronpl, CTal0 M3BECTHO, YTO OSJCKTPOHBI 007analoT emé U COOCTBEHHBIMU
MarHUTHBIMH NOJsIMU. BeneacTBue 3Toro, BEIBOA AMIiepa 0 BTOPUYHOCTH MarHeTH3Ma MOTEepsi
UCTHHHOCTB, JUISI BOCCTAHOBJIEHUSI KOTOPOW TPeOOBAIOCH MPOBECTH JIOKA3aTEIbCTBO TOTO, YTO
MarHUTHOE I10JIE BOKPYT NMPOBOJHUKA C TOKOM BO3HHMKAeT HE M3-3a JBIKEHUS COOCTBEHHBIX
MarHUTHBIX TOJEH 3JeKTpOoHOB. Ho KBammdukanuu TeopeTHdecKol (GU3MKH Ha TPOBEACHHE
3TOTO JI0KA3aTeNbCTBO HE XBATUIIO, U OHA HUCIIONIB3YET J0 CUX MOp OMIMOOYHBIN BBIBOJ AMIIepa O
BTOpUYHOCTU MarHetusma. UM ecnum ommbky Ammepa MOXHO IMOHSTb, TO OTHOILLEHHUE
COBPEMEHHOM (PU3UKU K ’TOMY BOIIPOCY COBEPIICHHO HETIOHSATHO.

°

BcenenctBue 3Tux IBYX OMIMOOYHBIX BHIBOJOB, (hHM3KKa, B HaYajle MPOILIOro BeKa, He cyMmesa
IIOCTPOUTH HE TOJIBKO «KJIACCHUYECKYI0» TEOPUI0 MHUKPOMHpA, HO Jaxe aJeKBaTHbIE
«KJIACCUYECKHUE» MaTeMaTU4YecKHe MOJEIH aTOMOB, KOTOpbIe MOIJM OBl J1aTh JeTalbHBIC
OOBSICHEHUS WX YCTpOHCTBa W (yHKIMOHUpoBaHus. I3-3a sToro, ¢usmka BCTpeTHIach C
HENPEOAOIUMBIMU TPYAHOCTSMU B BBIPAOOTKE MOHMMAHUS U KOJUYECTBEHHOTO OMHCAHUSA
AKCIEPUMEHTAJIbHBIX JAHHBIX 110 MHTEHCHBHOCTH JIEKTPOMArHUTHOIO H3JIyUYEHHUS «a0COJIOTHO
yepHOro Tena». CoraacHo IKCIEePUMEHTaIbHBIM U3MEPEHHUSIM, UHTEHCUBHOCTD 3TOTO M3IIy4eHUs
paBHa HYJIO B 00JIaCTU CBEPXBBICOKUX 4acTOT. [IoHMMaHNe MPUYMH 3TOTO SIBIEHUS B PU3NKE TaK
U He JOCTUTHYTO 10 cux nop. [IpubnmkeHHoe, 10CTaTOYHO ONM3KO0E, K IKCIEPHUMEHTAIBHOMY,
KOJIMYECTBEHHOE ONMHUCAHHE ObUIO MOCTPOEHO B MPEAIOJI0KEHUU O CYIIECTBOBAHUU HEJEIMMBIX
KBAaHTOB DHEPIHUH.

B pesynbrare ucnonb30BaHMS STOW THIOTE3bI, CTaja OBICTPO M YCHEIIHO pPa3BUBATHCS
KBAaHTOBAs TEOPUS MHUKPOMHpA, oOecledyrBaromas MPaKTUYECKHe pe3yJbTaTbl, HO HE Jarouias
BEPHOI'0 JIETAJIbHOTO IIOHUMAaHUS YCTPOHCTBA 0OBEKTOB MUKPOMUDA.

B 1979r Obly omyOIuMKOBaHbI SKCIIEPUMEHTAIbHbBIE PE3YNIbTaThl, TOBOPAIINE 00 OTCYTCTBUU
B MaTepuaibHOM Mupe HeleTUMbIX KBaHTOB sHepru [1]. 3 aToro cinemyer, 4To MaTepHalbHBIN
Mup nocTpoeH He MO BEPOSITHOCTHBIM 3aKOHAM, KaK 3TO CJIENYET U3 KBAaHTOBOH TEOPHM, U UTO
KBaHTOBasi TEOPHs MHUKpOMHpa SIBJISETCS MpUOIMKEeHHOH. briarogaps 3ToMy, CTalo MOHSTHO,
noyeMy KBaHTOBasi TeOpUs HE CIOCOOHAa JaTh JETalbHOE ONHMCAaHWE YCTpoicTBa U
(GyHKIIMOHUPOBaHUSI OOBEKTOB MaTepUalbHOIO Mwupa. AHamu3 CHUTyallud, IPOBEJIEHHBI B
TEOPUM HEJIMHEHHBIX KOJeOaHuM, MoKa3ajl, YTO MPUYMHOM 3TOrO SBIAETCS OTKa3 KBAaHTOBOMA
TEOpUHU OT ydera 3upa, ¢ €ro CONMpPOTUBIIEHUEM JBIXKEHHUIO MUKPOOOBEKTOB, U OTKa3 OT yueTa
MarHUTHBIX B3aUMOJICHCTBUN MEXIY MUKPOOObEKTaMHU.

®u3nka Ha pe3ynbTaThl, MPUBEJACHHBIE B [1], 10 CHUX MOp HE OTpearupoBajia, TaK Kak He
CyMena IMOHSATh, YTO MPUYMHONW OOpalleHHs] K TUIIOTE3€ CYLIECTBOBAHHS HEIECIMMBIX KBAaHTOB
SBWJINCH JaBHHE OIIMOOYHbIE BBIBOABI 00 OTCYTCTBUHU 3PUpPA U O BTOPUUHOCTH MarHeTusMma, 1o
OTHOLIECHHUIO K 3JIEKTPUUYECTBY.

°

JlBe naBHME MNPUHLUMIIHUAIBHBIE OMIMOKM (PU3MKM BeCbMa HETaTHMBHO OTPa3WIMCh U Ha
COBPEMEHHBIX €€ IOCTH)KEHUSX.

PazpaboTka HaOmOAAaTeNbHBIX  Kamep, (PUKCHPYIOUIMX  TPEKU-CIEAbl  IBHKYIIUXCS
MHUKPOOOBEKTOB, CYIIIECTBEHHO IMOMOTJHM JKCIEPUMEHTAIBHOW (u3nke B €€ HaOMIOJCHHSIX 3a
noBeJieHeM 00BEKTOB MUKpoMupa. OHaKO, IpU padoTe ¢ ITUMHU HAOIIOAATENbHBIMUA KaMepaMu
HEOOXOJUMO HMMETh B BUIY, YTO TPEKU-CIENbl 3JIEKTPOHEUTPAIbHBIX OOBEKTOB (HEHTPOHOB,
(OTOHOB,...) B 3TUX Kamepax He (ukcupyrorcs. M XoTa 31MeKTpOHEUTpaIbHble MUKPOOOBEKTHI



MOTYT MIPUCYTCTBOBATh B HAOJIIOAAEMBIX PEAKLHUAX, 00 UX POJU B 3TUX PEAKIUAX MOXKHO TOJIBKO
norajeiBatecs. MHbIMU ciioBamu, nH(pOpMaLMs, CUMThIBaeMasi ¢ 3TUX HaOIOJaTeIbHbIX KaMmep,
MOXET OBITh HEOJHO3HAa4yHOH, HeBHMMaTenbHOE, OMMOOYHOE WCTOJIKOBAHUE CHUCTEMBI
HaOJIIOaeMbIX TPEKOB MOXET IMPUBECTH K HETaTUBHBIM TEOPETUYECKMM M IPAKTHUYECKUM
MOCIIEAACTBUSIM.

Takast cuTyanust UMeeT MECTO IpU HaOJIIOJCHUM PEaKLUH MIpeBpallleH!s] HEHTpOHA B IPOTOH
[2,3,4]. B oroif peaknuu (UKCHPOBATUCH TPEKHM TOJIBKO TPOTOHA W 3yeKkTpoHa. llpm
UCTOJIKOBAaHUM TPEKOB S3TOW peakuuy, Obula MNpHUHATA OMMOOYHAsE TEOpeTHYecKas Bepcus,
COIVIACHO KOTOPOH HEUTPOH pacmajaercss Ha IMPOTOH M UIEKTPOH. DTa BepcHsl INpuBena K
BO3HUKHOBEHHUIO OIIMOOYHOM THIIOTE3bl O CYIIECTBOBAHUSA «HEUTpHUHO». BBeneHue 3Toro
NPENOIOKEHUSI B TEOPUI0O MHUKPOMHpPA, B Ka4eCTBE MCTHHHOTO (hakTa, MPUBEIO K OOJIBIINM
IOPAaKTUYECKUM HenpusATHOCTSAM. Mcxoas u3 mpeanonaraeMbiX (aHTACTUYECKHUX CBOMCTB
«HEUTpUHOY», (pu3mka HaoOemana co3manue cBEPXd(HPEKTUBHBIX HHPOPMAIIMOHHBIX YCTPOHCTB
(cBepxJanpHSAs HEUTpPUHHAS TEJECKONHUs, CBEpXJalbHAS HEHUTpUHHAs CBA3b,...). BecbMa
3aTpaTHbIC SKCIIEPUMEHTATbHBIE paOOTHl BEAYTCS 110 ITOM TeMe yxke Oosee mectunecsatu jet. Ho
o0elanus oKka3ajluch 0€30TBETCTBEHHBIM 00MaHOM. BrisiBiieHHe cTpyKTyphl (hoToHa [3] nmpuBesno
K Jpyroil Bepcuu, COrjacHO KOTOPOM peakiyus MpeBpallieHus] HEUTPOHA B IPOTOH IMPOUCXOAUT B
pe3yibTare CTOJKHOBEHMs (hoToHa ¢ HelTpoHoM. Oka3anoch, YTO 3Ta BEpCHs B MPHUBIICYEHUHU
TUIIOTE3bl CYIIECTBOBAHUS «HEUTPUHO)» HE HYKJIAETC.

°

OTH JaBHME OLIMOKU MPUBEIM TaKKe K OMIMOOYHOMY MCTOJIKOBAaHHIO pEakLUid, B KOTOPBIX
IPOMCXOIUT BBIJICJIEHUE TEPMOSJICPHOM PHEPIUU B «BOAOPOAHOI» OGombGe [5,6,7]. MctunHOe,
BEpHOEC TOHMMAaHUE ATUX peaKIui, Ha 0a3 KBAHTOBOM mapaaurMbl, HeaocTymHo. [lostomy
SKCHEPUMEHTAJbHbIE PA0OTHl IO TEPMOSACPHON MpobiieMe — IOCTPOSHHUIO YIIPaBIJIIEMBIX
HHEPreTUUECKUX PEaKTOPOB Ha JIETKUU siipaX, BEIYTCS C OECCMBICIEHHBIM YIOPCTBOM TaKkKe
6oJiee MeCTHIEeCITH JeT.

°

N3-3a oTkaza oT ydera 3¢pupa M MarHeTusma, (pusnka HE CyMena BBIIBUTH CTPYKTYpPBI
AJIEKTPOHA U HYKJIOHOB, XOTSI 3KCHEPUMEHThl Ha MOIIHBIX YCKOPUTENAX MO3BOJMIM IMOJYYUTh
HeoOXoauMble Ui 3TOro (akTbl. OTH  (QakThl TOBOPAT O TOM, YTO JJIEKTPOHBI, IpH
CTOJIKHOBEHUSIX, HE pa3pylIalOTCs, €CIIM SHEprus CONMKEeHUs HUXKe Kputuueckoil, Ecmm xe
SHEPIUsl COyIAapeHUH MPEBBIIIAET KPUTUYECKYIO BEJIWYHMHY, TO SJIEKTPOHBI «PACCHINAOTCS» Ha
OTPOMHBIE MHOXKECTBA 3HAYUTENILHO 00JIee MEJIKUX YacTeH.

3HayuTeNbHO Oojiee MEJKOW cyOCTaHILuMeH, Mo CPaBHEHHUIO C AJIEKTPOHOM, sBiseTcst 3dup.
OnHUM W3 JT0Ka3aTEeNbCTB CYIIECTBOBAHMS PeabHOTO d(upa sSBIsSETCA TO, 4TO 0e3 yuyeTra adupa
HEBO3MOKHO JIOCTHYb JI€TAIIbHOI'O TIOHMMAaHUsI MEXaHNU3Ma UCKPUBJIEHUS TPAEKTOPHUM JIEKTPOHA
BO BHEIIHEM MarHuTHoOM mnose (9kcrepumeHT Jlopenna) [2]. Kakue B3auMonencTBUS MOTYT
00BEeIMHUTD DJEeMEeHTHl 3(upa B d31ekTpoH? PesynbTarel skcnepumenta Papages 1o
BO30YKICHHIO AJIEKTPUYECKOTO TOKA CIIBUTAIOUIMMCSI MAarHUTHBIM TOJIEM, TaK e TOBOPAT O TOM,
4TO COJEP)KATEIbHOE IOHMMAHHUE MPOLECCOB B ATOM OSKCIIEPUMEHTE BO3MOYKHO TOJIBKO IIPH
Hanuuuu 3¢upa B MatepuanbHoM Mupe. Pe3ynbTarsl 3TOro sKcrepuMeHTa Takke TOBOPST O TOM,
4TO 3(hUp yBIIEKACTCS IBUKYIIUMCS MAarHUTHBIM MOJIEM.

[TpuBenenHas Bbllle HHGOpPMALKs O3BOJIMIA MTOHATh, YTO AJIEKTPOH COCTOUT M3 OTPOMHOTO
MHO’KECTBA JJIEMEHTOB adupa, 00BEeTUHSAEMBIX UCKJTIOUUTETHLHO MarHUTHBIMH
B3aMMOJICHCTBUSIMHU, U UMEET CTPYKTYypy aTmocdepHoro cmepua. [Ipu umcnonp3oBaHuu 3TOM
aHaJIOTHH, OKa3aJloCh, YTO MEXaHU3M CTAOMIBHOTO (DYHKIIMOHHPOBAHUS aTMOC(hEpHOro cmepya
¢bu3rKe HEe W3BECTEH M3-3a HEJOOLEHKHU POJIM MarHeTH3Ma B YCTPOWCTBE MarepHalbHOro Mupa.
Oxkazanoce, 4to cTabuwibHOe (YHKIMOHHpPOBaHHWE aTMOC(hEepHOro cMmepya olecreynBaeTcs
UCKJIFOUUTENBHO MTOTOKOM COOCTBEHHBIX MAarHUTHBIX IOJIEH 3JIEMEHTOB BO3/1yXa, MPOTOHAEMOIO
gyepes3 3TOT CMepY.

[ ]



CkaszaHHOE BBIIIE SBJISIETCS HEOOXOIUMBIM BCTYIUIEHHEM K OCHOBHOM TeMe — Haydaly HOBOM
SHEPreTUYECKOU JOXH.

«[lepBpIMH acTOYKaMu» d3TOM HHOXM sBWIMCh EmDrive U «AHTHTrpaBUTAIIMOHHBIN
neuratenb» [8-10]. CormacHO SKCIEpUMEHTAIBLHBIM HM3MEPEHUSM, ATH JIBUTAaTeId O0JaJaroT
peanbHO# Tsroi. OHAKO, COTIIACHO COBPEMEHHBIM (PM3UYECKUM IPEACTABICHUAM 00 YCTPOHCTBE
MaTepuaibHOro Mupa, peaabHOM TAroil ATH ABUraTelu obiagaTh HE MOTYT, TaK KaK yCTPOHCTBO,
CO3Jal0NIee 3Ty TATY, HAXOJUTCS B MOJHOCTBHIO 3aKPBITOM, 3aMKHYTOM KOpIyce, Bpojae Obl, HE
JIOITYCKAIOIEM CYIIECTBOBaHUE KaKOM-IMOO peaabHOW peakKTHMBHOW CTPYyH 3a MpeaesiaMH 3TOro
kopryca. IlosToMy «HaydHas OOIIECTBEHHOCTb» BOCHPUHMMAET O3TH JABUIaTENIM Kak HEYTO
(daHTacTUYECKOE U JHUILIEHHOE CMBICTIA.

Oco0y10 NMKAHTHOCTb 3TOH CUTyalMH, NPUAAET TO, YTO Jaxe CaMM M300peTaTeH dTHX
ABMraTesieil He 3HAKT MCTHHHBIX NPUHUUNOB uX padorbl. Hecmorps Ha 3710
oo0crosTenbcTBo, U Roger Shawyer, m Baaaumup JleoHoB 3aciiy’KMBalOT HMCKPEHHIOIO,
rjay0o4aiillyl0 NpU3HATEJIbHOCTh U 0JIArOIAPHOCTH 32 CBOI0 HETPHUBHAJIBHYH MHTYHLHIO,
CMeJI0CTh U HACTOMYUBOCTb.

HccnenoBanusi, MpOBEACHHbIE METOJAMU TEOPUM HEITUHEHHBIA KojeOaHWW — MeToAaMu
«KJTACCHYECKON (PU3HMKM», TIOKA3aJl. YTO B paMKaX KBAaHTOBOW TEOPHH JIOCTHKEHHUE MCTHHHOTO
MOHMMAaHUS CYOCTaHIIMOHATBLHOM MPUPOJBl SKCIEPUMEHTAIBHO TMOATBEPKACHHON TATU STHX
JIBUTATENIE TMPUHIUIIUAIIBHO HEBO3MOXHO. [IpuumHa 53TOro - OTCYTCTBHE B KBAaHTOBOM
napagurMe ydyera 3¢upa U MAarHUTHBIX B3aUMOJCHCTBHII MeEXAy MHUKPOOOBEKTaMHU. OTH
UCCIIIOBaHU TIOKa3anu, uto EmDrive M «AHTUTPaBUTALMOHHBIA JIBUTATENbY» SIBISFOTCS
MPOTOYHO-PEAKTUBHBIMH, MArHUTO-3()UPHBIMH JIBUTATEIISIMU.

JleicTBUTENBHO, 3aMKHYTblE METaNIMYECKUE OOOJOUKHM SBIAIOTCA HENPEOAOIUMBIMU
MPEMSITCTBUSAMH ISl BCEX HM3BECTHBIX MaTepHaIbHBIX MOTOKOB. Ho s moTokoB 3dupa 31H
000JI0YKH TOCTaTOYHO Mpo3padHbl. ClieJ0BaTeIbHO, PEAKTUBHAS TSAra B 3TUX JABUTATENSIX MOXKET
co3aaBarbcs AGUPHBIMU TOTOKAMHU.

CornacHo »skcnepumenty ®apaznesd, notoku 5¢pupa MOXKHO CO3/1aBaThb C TOMOIIBIO
CMellaroIerocss MarHutHoro mnois. CrenoBaTenbHO, A CO3JAHUS  PEAKTHUBHO-I(UPHBIX
JBUTATENeH, HY)KHO Hay4UThCs CO3/jaBaTh YETKO HAIIPABJIEHHbIE MATHUTHBIE TOTOKU. DTO MOKHO
JieNaTh pa3HbIMU CIIOCOOAMHU.

MaruutHoe mone, B pe3oHaHCHOW monmoctd EmDrive, co3maercs reHepupyembiM B
MarHeTpoOHE CBEPXBBICOKOUYACTOTHBIM 3JIEKTPOMAarHUTHBIMH U3JIy4€HHEM, XapaKTEPUCTUKN ITOTO
MarHUTHOTO MoJisl, paccuuTaHHble coTpynHukamu HACA, mpencrtaBieHbl B BUJE BEKTOPHOTO
nosss B MHTepHere. CxeMa 3TOro BEKTOPHOTO IOJII TOBOPUT O TOM, YTO MAarHUTHOE IIOJE B
pe3oHaHcHOU monoctd EmDrive oueHb HEymopsJo4y€HHO, YTO MHOTHE 3JIEMEHTBHI 3TOrO IMOJs
HEUTpanu3yroT Apyr Apyra. M3-3a 3Toro, CcyMMapHO€ MAarHUTHOE I0JIE B PE30HAHCHOW IOJIOCTH
EmDrive, wurparomee poiab Kommpeccopa HpOTOYHOro 3S(UPHOTO JBUTATENS, MOJIydaeTcs
Ype3BbIUAiiHO CaObIM, CO3/IAI0LINM BeCbMa HE3HAYUTEIbHYIO TATY.

.

[To cTpykType MarHMTHBIX TOJEH, CIyXalluX KOMIIPECCOpaMHM, CO3JAIOUIMMU S(PUpPHBIE
peakTUBHbIE TOTOKH, EmDrive u «AHTUIpaBUTAlMOHHBIN JBUTaTeNb» MPUHLUUIUAIBHO
OTJIMYAIOTCS APYT OT Jipyra. M3-3a 3TOro, BelIMYnMHa TATH B «AHTUTPABUTALIMOHHOM JBUTATENIE)
JOJI’KHA OBITh 3HAYUTENIBHO BBILIE BeMWYUHBI Tru B EmDrive.

Tsra B «AHTUIpAaBUTALMOHHOM JBUTATele» co3Jaercs, mo cioBam B.MensmmkoBa —
nupexkropa HUUM KC, 3a cuer Xuakoro wiM TBEpAOro pabouero Ttesa, JABHKEHHE KOTOPOTO
HaIlOMHUHAET, 10 popMe, TOPHAIO.

Ecnu otaenbHble 3neMeHTHl paboyero tena o0JanaioT COOCTBEHHBIM MarHeTH3MOM, TO, B
pe3yibTaTe WX CMEpYenoJ00HOTO IBMKEHHs, BHYTPU NPUOOpa BO3HHUKAET CMEpUYEnofo0HOE
MarHUTHOE T10Je, Kak B OJeKkTpoHe. Eciam ke otTaenbHble 53IeMEHThl pabouero Tena
MarHUTOHEHTpaAJIbHBI, TO, BMECTE CO CMEPUYETNOAO0OHBIM JBI)KEHHEM Pabodyero Tena, BO3HUKAET
AQHAJIOTUYHBIA 3(QUPHBIA CMepY, CYIIECTBOBAaHHE KOTOPOIO COMPOBOXKAAETCA (HOPMUPOBAHHEM
AQHAJIOTHYHOTO CMEPYEII0T00HOT0 MarHUTHOTO TIOJISL.



Tak chopmupoBaHHOE, B KOpHyce «AHTUTPABUTALIMOHHOTO IBUTATEIs», CMEPUYENoN0o0HOe
MarHUTHOE TIOJie, CO3/1ae€T HaNpaBJICHHBI IOTOK JJIEMEHTOB J3(Hpa, KOTOPBIA, B CHITY
IIPO3PAaYHOCTH, VISl STOIO0 NMOTOKA, MAKPOCKOIMYECKHUX JAETajei, BBIXOAUT 3a IpENEsbl BCETO
YCTPOMCTBA, UTpas poJib pealibHON MaTepUaIbHOM pEaKTUBHOM CTPYH.

Orta peakTHBHas dQUpHAs CTPYysA, NPH OAHOM M TOM K€ pPACXOJE HSHEPruH, B CHUILY
VIOPSAOYEHHOCTH CO3Jaroniero e€ cMepyenofo0HOr0o MAarHUTHOTO TMOJsl, JOJDKHA ObITh
3HAYUTEIHHO MHTEHCUBHEE peaKTUBHOW pupHO cTpyn B EmDrive

.

DddexTuBHYyIO 3PUPHYIO PEAKTUBHYIO CTPYIO HAauOOJIee MPOCTO CO3/ATh C IOMOIILI0 XOPOIIIO
M3BECTHOTO cosieHouaa. [IpocTeiiuii conenous mpeacTanisier co0oi MpoBOA, HABUTHIN, B OJAUH
CJIOHM, Ha KPYIJIYI0 LHUJIMHAPUYECKYIO IIOBEPXHOCTh. DJIEKTPUUYECKHI TOK 110 0OMOTKE COJIEHOUAA
MOPOXKJIAET, COTJACHO IPCTely, BOKPYr Ka)XJOro BUTKA, JIEBOBUHTOBOE, MO OTHOIICHHUIO K
HAIPABJICHUIO JIBUKEHHS JJIEKTPOHOB B TOKE, CIUpalbHOE MarHuTHoe mnose. Cymma 3THX
MarHUTHBIX TMOJIEW 00pa3zyeT, BHYTPH COJEHOUJa, MarHuTHoe mnone Q.. MarepuanbHbIMU
HOCHUTEIISIMU MarHUTHOTO 10Tt Q. SIBIISIFOTCS 3JIEKTPOHOIIO00HBIE AIEMEHTHI dupa.

[Tone Q. umeer cmepuenogoOHyio dhopmMy. JlelcTBUTENBHO, BAOIL OCH COJICHOUA 3TO TOJE
IpSIMOJIMHENHO. OCTalbHbIE JUHUM 3TOTO IOJIS, COIJIACHO ODPCTENy, SIBISIOTCS CHUPATIbHBIMU
HWIMHIPUYECKUMHU, 3aKPyYHBAIOIIUMUCS BOKPYT OCH COJICHOUIA.

MarnutHoe mone Q. 3acTaBisieT 3JIEKTPOHONOJOOHBIE AJIEMEHTHI d(Hpa JBUTATHCS BIOJb
cBOMX NUHHUI. HampaBienue nBKEHUS B ATHX S(QUPHBIX CTPYSIX COBMAAAET C HaIpaBJICHHUEM
nonst Q.. Tak kak snmemeHTHI 3dupa 007a1aI0T COOCTBEHHBIMH MAarHUTHBIMH TOJSIMH, TO HX
JBUKEHHE, BIOJb JUHUN Tons Q., MOPOXKAAET, COTIACHO DPCTely, HOBbIE MarHUTHBIE MO (s,
BBIOIIMECS BOKpPYr JUHHA mons Q.. MarepuaabHBIMH HOCHUTENISIMH MAarHUTHBIX MOJIEH (s
ABIIAIOTCS DJEKTPOHOMOJO0HBIE OOBEKTHI, HAa HECKOJBKO IMOpPSAKOB Ooyiee MeJKuWe, U Ha
HECKOJIBKO MOPSIKOB 00Jiee MIOTHBIE, YeEM 3JIEMEHTHI dPHpa.

°

MarnuTHble 10715 (s 1 Q, OCIAa0IISAIOT WM YCHIIMBAIOT APYT APYyra, B 3aBUCUMOCTH OT TOTO, B
KaKkyl0o CTOpPOHY HampaBlieH TOK Mo oOMmoTrke coneHouaa. [lome Q. Bcerna HampaBieHO
IIPOTUBOINOJIOXKHO YCPEAHEHHOMY HaIlpaBJICHHUIO TOKa B COJIEHOWJE U 00Ja/JaeT JIEBOBUHTOBOM
3akpyTkoi.. [Ipu 3ToMm, cocraBnsronme noned Q. u (s , MapauienabHble OCH COJIEHOM]A, UMEIOT
OJIHO U TO K€ HampaBJICHHE.

A BOT HampaBlI€HUE 3aKpy4yMBaHUsA IMOJA (s 3aBUCUT OT TOrO, KAKyl CHCTEMY —
JIEBOBUHTOBYIO WJIM IIPAaBOBHUHTOBYIO, COCTABIISIIOT YCPEIHEHHOE HaIlpaBJIEHHWE TOKa 10 0OMOTKeE
U HaIpaBJICHUE JBMKEHUS AJIEKTPOHOB 1o ooMoTke. Ecnu 3akpyrku noneit Q. u (s cCoBIMaaaoT,
TO, 32 CYET COOCTBEHHOI'0 MarHeTU3Ma 3JIEMEHTOB 3(upa, IPOrOHAEMbIX UYepe3 COJICHOU dTUMU
HOJISIMH, TIPOUCXOAUT ycuieHue noieit Q. u (s . Ecnu e 3Tu 3akpyTKH MPOTHUBOMOIOXKHBI, TO
MIPOUCXOIUT ocimabnenue moyed Q. u gs.

MarnuTHsle ot Q. ¥ (s UMEIOT OJAMHAKOBBIC HANPABJICHUS U YCHIIMBAIOT JAPYT Apyra, Korjaa
YCPEIHEHHOE HallpaBJIeHHE TOKa B COJEHOUIE COCTaBIsieT C HalpaBJIEHUEM JBUKECHHS
AJIEKTPOHOB 1O OOMOTKE COJIEHOMJA TIPaBOBUHTOBYIO cHucTeMy. Ecim e ycpeaHeHHoe
HaIpaBJIEHUE TOKA B COJICHOUJIE COCTABJISIET C HAIIPaBICHUEM JIBUKEHUS 3JIEKTPOHOB IO OOMOTKE
JIEBOBUHTOBYIO CUCTEMY, TO MPOUCXOAUT ociabsieHue mnoueit Q. u gs.

°

B Hame Bpems peakTHBHbIE 3(UpPHBIE COJEHOMJAIbHBIE YCTPOWCTBA JOBOJBHO AKTHBHO
UCIOJIb3YIOTCS JUISl CO3/IaHUS TUTAHTCKUX BEChMa YETKUX M OYEHb MPABHIIbHBIX T€OMETPUUYECKUX
U300pakeHN Ha CeNbCKOXO3SMCTBEHHBIX MOJIAX IO BCeMy 3eMHOMY Iapy. Boszme stux
M300paXeHU HET CJIEe0B CAENABIIMX HMX «XYIOKHUKOB». CrenoBaTeNbHO, OHHM CHAETaHbl C
JIOCTAaTOYHO OOJIBIIOTO PACCTOSIHUS HAJX ATUMHU MOJSAMU. DTO BO3MOXHO TOJIBKO TPU HAJTHMYUHU
JIOCTaTOYHO CUJIBHBIX U JOCTAaTOYHO Y3KUX 3(UPHBIX CTPYH HCKYCCTBEHHOT'O MPOMCXOXKIICHUS.
UpesBblyaifHas MPaBUIIBHOCTh ATUX W300paKEHUI TOBOPUT 00 aBTOMATHYECKOM KOMITBIOTEPHOM
yIpaBICHUHU X UCTIOTHEHUEM.



B 3eMH0Ii TeXHUKE A5 pean3aluy YeTKUX TpapuuecKnx n300pakeHU TaKkKe MPUMEHSIOTCS
aBTOMAaTHUYECKUE YCTPOWCTBA, B KOTOPBIX, BMECTO COJICHOMJAJIBHBIX TI€HEPaTOpoB 3(PUPHBIX
CTpYyH, UCIIONB3YIOTCS JIa3€pHbIE T€HEPATOPbl U KOTOpblE pabOTarOT Ha HECPAaBHUMO MEHBIINX
pacCTOAHUSAX.

.

Bce paccMoTpeHHBIE BbIIIE MarHUTO-3(MPHbIE IPOTOYHO-PEAKTHUBHBIC JBUraTean paboTaroT
Ha BHEIIHEH SHepruu. EAMHCTBEHHBIM JBUraTeNeM U3 3TOTO Kiacca, He TPeOYIOUM, JJs CBOSH
paboThl, BHEIIHEH SHEPTUH, ABJSAETCSA OCTOSHHBIA MarHuT.

°

Omn6oYHbIe BHIBOJBI O TOM, YTO MarHETU3M HE IPUHAAJICKUT K SIBICHUSAM, ONPEIEISIOIUM
YCTPOMCTBO MarepuaibHOro Mmupa, u 00 orcyrcTBHHM MatepuanbHoro s¢upa B Ilpupone,
C/IeJaHHble HA OCHOBAaHMU HEBEPHBIX aHAJIM30B PE3yJIbTATOB SKcHepuMeHToB Opcreaa (1821r) u
Maiikenscona (18881r), mpuBenn K BO3HUKHOBEHUIO TEOPETHUYECKOM HEIOCTATOYHOCTH B
¢usuke. B pesynprare oOTKa3za, B KBaHTOBOW TeOpUH, OT Yydera 3¢puUpa U MarHUTHBIX
B3aUMOJICHCTBUI MEXIY MUKPOOOBEKTaMH, Toxydaemas Gpusnkoil nHpopMarus o0 ycTpoiicTe
00BEKTOB MUKPOMHMpPA BBIMJISIIUT KaK B «TeaTpe TeHeil», pa3MbITONW U JUIIEHHON HEe0O0XO0AUMBIX
neraneid. M3-3a aroro, pusmka nmpuimia K J0KHOMY TEOPETHYECKOMY BBIBOAY O CYIIECTBOBAHHUU
MaTepHalbHBIX «HEUTpUHO» [4]. W3-3a aTOr0, OOJNIEe MEeCTHIECATH JIET BeIyTCsl OECCMBICIEHHBIE
U Oe3ycCremrHble, Ype3BBIYAHO 3aTpaTHBIE AKCIEPUMEHTHI IO CO3JAaHHUIO «HEHTPUHHBIX)»
UHPOPMALIMOHHBIX cucTeM. M3-3a 3Toro, ¢usuka He cymena BbISIBUTh HCTUHHBIE siZIEpHBIE
peaKkuu B «TEPMOSICPHON» OoMOe, B pe3yinbTaTe KOTOPbIX B 3TOW OOMOE MPOMCXOAUT
BBIJICJIEHUE «TepMosiiepHOW» sHepruu. Ha 0a3ze 3Toil ommbouHOM MHpOpManuu, MUpoBas
¢usnka Oe3ycrnemHO M YOpPsSMO IbITaeTcsd, TaK ke 0oJjiee IMIECTHAECATH JIET, MOCTPOUTH
yIpaBJIieMble SHEPTeTUUECKUE PEAaKTOPBI HA JIETKUX Apax.

0
Teoperuueckass HeIOCTaTOYHOCTh (PU3MKH, C OCO0OM OCTPOTOM, NPOSIBHIACH INPH aHAIN3E
pe3y/lbTaTOB H3KCIEPUMEHTOB C MHUKpPOOObEKTaMM Ha Yyckoputensx. C OJHOHW CTOPOHBI,
HKCHEPUMEHTHI 10 PA3rOHY MHKPOOOBEKTOB, Bpoae Obl, moaTBepauau npezackazanus CTO —
CneunansHoii Teopunm OTHOCUTENBPHOCTH O TOM, YTO Macca MHKPOOOBEKTa JOJKHA
YBEJIMUUBATHCS C POCTOM CKOPOCTH €r0 JBUKCHMUS.

C apyroil cTOpoHBI, dKCIIEpUMEHTANIbHbBIE PE3YyJIbTaThl MOKA3aJId HEJAONYCTUMBIE Pa3IUYus
MEXY TEOPETUYECKUM KOJU4eCcTBEHHbIM mpeackazanueM CTO u 3kcneprMeHTalbHBIMU
u3mepenusiMu. CornacHo CTO, 3aBUCHMOCTb BEIMYMHBI MAacChl MUKPOOOBEKTa OT BEIMYMHBI
€ro CKOPOCTH OIpPEACNAETCS BbIPAKEHUEM: m(V):m(O)(l—Vchz)fo’S, HE3aBUCUMO OT TOrO,
AIIEKTPOHOM WM HYKJIOHOM fBJII€TCS MHUKpPOOOBEKT. CorjacHO 3TOMY BBIpaXEHHIO,
OTHOCHUTEJIbHOE M3MEHEHHUE BEIWYMHBI MacChl MUKPOOOBEKTa, MPU OJHOM M TOW K€ BEIMYUHE
CKOPOCTH, JOJKHO OBITH OJJMHAKOBO I JIF0OOro MUKpooOBbekTa. Ho skcriepuMeHThI mokasanu,
4TO, B OJHOM M TOM >K€ JHara3oHe CKOpOCTeil, Macchl 3JEKTPOHOB Bo3pactaiu Ha 1,5-2
MOpsJIKa, a MacChl HYKJIOHOB BO3pacTalll MeHbIle, YeM B mositopa pa3a! bonee Toro, okasanoch,
YTO BEJIMYMHA MacChl MUKPOOOBEKTa, IIPU Pa3rOHE, MOXKET HE YBEITMUMBATHCS a YMEHbIIATHCS, B
3aBHCHMOCTH OT yTJIa pacCcOTjacOBAaHUs HANPABJICHUS IBHIKEHUS MUKPOOOBEKTa M HapaBICHUS
BEKTOPA €ro MarHUTHOro MoMeHTa. OTcro/1a, ¢ OYEBUAHOCTBIO, CIEAYET, UTO KOJUYECTBEHHBIM
cootHomenussiMm CTO, B ob0mem ciydae, JOBepATh Henb3sd. K cokaleHuro, 3TO HE OBLIO
OCO3HAHO.

Ho 510 emé He camoe HenpusitHoe. Korja BbICOKOAPHEPrHUHbIE, pa30rHAHHBIE 0 BBICOKHX
CKOpOCTeH, MHUKPOOOBEKTHI CTAJIKMBAJIUCh, TO IIOCIE CTOJIKHOBEHHH OCTAaBaIUCh TOJIBKO
HEYCTOMUYMBBIE KOPOTKOKUBYIIHME MUKPOOOBEKTHI. DTH MUKPOOOBEKTHI ObICTPO MpeBpalliaiicCh
BHOBb B DJJICKTPOHBI HJIM B JApPYyrHe 3JIEKTPOHONOJOOHBIE MHKpPOOOBEKTHL. Jlpyrue ke
KOPOTKOXHBYIIHE MHUKPOOOBEKTHI OOJIaZialli MacCaMH, BEIMYUHBI KOTOPHIX H3MEHSUIUCh B
nuanasone (1+2)mp, u oyeHb OBICTPO IMpeBpalaIKCh B HYKJIOHBL B 3Tol cuTyanuu, u3-3a Toro,
YTO Ha JKCIEPUMEHTAIBHOE J0Ka3aTeNIbCTBO OIIMOOYHOCTH KOJIMYECTBEHHBIX COOTHOLICHWH
CTO ne obpaTuinu BHUMaHUS, BO3HMKJIA JWJIEMMa BhIOOpA MCTOJIKOBAHHS PE3yNbTaTOB ATHUX



CTOJIKHOBEHUH. B mepBOM BapuaHTE Ipeaarajoch MPU3HATH YPE3BBIYATHO KOPOTKOKMBYILUE
MHUKPOOOBEKTBI «BO30YXAEHHBIMU» 3JIEKTPOHAMHU U HYKJIOHaMH, HAOpaBIIMMH HAOJII01aBIINECS
Macchl B pe3yibTare pasroHa. OJIHAKoO, B paMKax KBAaHTOBOM MapaJurMbl MOHATh MPUYHMHBI
HENPWIMYHBIX PACXOXKIECHUN MEXKIYy BEIMYMHAMH OTHOCHUTEIbHBIX IPUPALCHUN Mace
AIIEKTPOHOB M HYKJIIOHOB OKa3aJloCh HEBO3MOXKHO. [loaToMy OBUI NPHUHAT BTOPO BapuaHT,
COIVIACHO KOTOPOMY BCE HEYCTOMYMBBIE KOPOTKOXKHMBYIIME MHUKPOOOBEKTHI OBLIM MPHU3HAHbI
HOBBIMU CaMOCTOSITEJIbHBIMM MaTEpUAJbHBIMU CYLIHOCTSIMHM — MIOOHAMH, TMOHAMHU, KAOHAMH,
TUIIEPOHAMY,. .. .

[lpuunHbl  «HEOOBSCHUMBIX»  PACXOXKICHHH MEXKAY BEIMYMHAMH  OTHOCHUTEIIBHBIX
IIPUPALICHUNA MacC 3JIEKTPOHOB M HYKJIOHOB CTaJM IOHATHBI IIOCJE BBISBICHHS METOJAMHU
TEOpUU HEJIMHEWHBIX KOJEOaHUN CTPYKTYp 2JIEKTPOHOB M HYKJIOHOB [2]. Oxasanoch, 4TO
JJIEKTPOHBl M HYKJIOHBI COCTOSAT M3 OTPOMHBIX MHOKECTB 3JIEMEHTOB 3(upa MU o0IajgaroT
CMEpUYeroOOHBIMU  CTPYKTypamMu. BenuumHBI Macc 3THX OOBEKTOB 3aBUCAT OT IIOTHOCTH
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BHEIIHero 3¢dupa. A Tak Kak, IpU JBUKEHHH ITUX OOBEKTOB, IUIOTHOCTh BCTPEYHOro 3¢dupa
BO3pacTaeT C POCTOM CKOPOCTH M yMEHbLIAeTcsl ¢ €€ yMEHBIIEHHUEM, TO BEIMYMHBI Macc
ANIEKTPOHOB M HYKJIOHOB M3MEHSIOTCS C U3MEHEHUEM BEJIMYMHBI CKOPOCTH WX JBMWKEHHUs. J{iis
BHEIIHETO 3(upa OTKPBITHI BCE, 0€3 HCKIIOUCHUs, dPUPHBIE CTPYH DJJIEKTPOHA U TOJBKO
BHEIIHHE d(PUpPHBbIE CTpyH HeHTpoHa. [1oaTOMYy 4yBCTBUTENHFHOCTh MAacChl JEKTPOHA HAMHOTO
IPEBBIIIAET YYBCTBUTEIBHOCTh MAacChl HEWTPOHA, MO OTHOLIEHUIO K BEJIMYMHE CKOPOCTU MX
IBWXKEHUs. WM3-3a 3TOro, mpH OJHOM M TOW XK€ CKOPOCTH JBHIKEHHS, OTHOCHUTEIBHOE
IpUpaIICeHUEe MacChl 3JIEKTPOHA Ha TMOPSAKH BbIIIE OTHOCUTEIBHOTO MPUPAIIEHUS MacChl
HEUTpPOHA.

[TpuBeneHHas cuTyalusi ¢ UCTOJKOBAaHUEM pPE3YJIbTaTOB AKCIEPUMEHTOB Ha YCKOPUTEISIX
TOBOPUT O TOM, YTO TeopeTudeckas ¢u3uka OoNbHA HE MPOCTO TEOPETHUECKOU
HEJ0CTAaTOYHOCTBIO, @ YEM-TO 00JIEe OITACHBIM.
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PacckazanHoe BhbINIE jefaeT MPO3pAaYHBIMHU MPUYUHBI HETAaTHBHOW KPUTHKU H300peTeHUN

EmDrive u « AHTHUTpaBUTAIIHOHHOTO JIBUTATEIIS».



