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There can be two kinds of electromagnetic engines developed that would be free of moving macroscopic parts.
One of them is EmDrive wherein magnetron launches a vortex-like whirl that generates ethereal jet thrust. Another
is a capacitor-type photon engine that utilizes “motive force” of photon.

*

There have been opportunities found to build electromagnetic engines free of moving
macroscopic parts [1+5].

In 2001 Roger Shawyer, a British aerospace engineer, put forth an idea of developing
electromagnetic engine EmDrive for application in space flights. He not only proposed the idea
but also designed and assembled himself the first prototypes to demonstrate it [1]. Experimental
tests of various engines of this type that followed revealed a small but real thrust they generate
[2]. The substantial nature of this thrust has remained unknown because of the academic
insufficiency of the contemporary physics. The nature of this thrust has been revealed in the
theory of non-linear oscillations that operates methods of the classical physics [2].

A theoretical potential of creating other types of electromagnetic engines without moving
macroscopic parts was discovered following the identification of photon structure [3,4].

Electromagnetic engine EmDrive consists of a conical cavity and a magnetron. The engine is
started by switching the magnetron on to generate high-frequency electromagnetic radiation. The
radiation creates a magnetic vortex-like whirl in the conical cavity that is pumping flows of
ambient ether and creates ethereal jet thrust in the engine.

The nature of thrust is EmDrive became clear after the mechanism of stable existence of
atmospheric vortexes (tornados) has been identified and the structure and composition of
electron has been determined [5]. The contemporary physics cannot understand the substantial
nature of thrust in EmDrive in principle because it denies material ether. The causes of such
mistaken refusal to consider material ether in the microworld physics are set forth in [6].

Magnetic vortex-like whirl in an atmospheric vortex is pumping huge flows of ambient,
highly ionized air making it significantly compacted and creating a powerful air jet. In their turn,
flows of self-magnetic fields of ionized air elements are generating, according to Oersted’s
experiment, new magnetic fields around themselves which sum actually forms the proper
magnetic whirl of the vortex. It lasts till the air around the vortex becomes less ionized. In this
case flows of self-magnetic fields of air elements being pumped through the whirl also weaken,
and the magnetic vortex-like whirl and the vortex itself cease to exist.

A stable existence of electron can be explained by a magnetic vortex-like whirl that is a kind
of a “magnetic skeleton” of electron. Such magnetic whirl is pumping flows of ambient ether so
that ether in these cavities becomes much compacted. Owing to this, a strong ethereal jet occurs
in electron. This ethereal jet makes electrons move despite of the ether resistance to their motion.
This jet’s thrust can be judged by the velocity of motion of electrons in “solar wind of electrons”.
Motion velocities of electrons reach 600m-s™ in flows of “solar wind of electrons”.

Experiments showed that activation of magnetron in all tested prototypes of EmDrive
resulted in small but stable thrust. Some reports of tests of these engines hint at that in
experimental trials of some embodiments of EmDrive jet thrust remained even after the
magnetron was deactivated. If this was really the case even in imperfect prototypes, this
information is priceless.

The results of EmDrive tests highlight some aspects in the “legends” about UFO in a new
manner. First of all, it concerns large “drawings” on cereal fields made by lodged stems. All



these “drawings” feature very regular and mostly very sophisticated geometrical forms. Stems
these “drawings” are formed by are not damaged but simply lodged by a “soft” force that did not
disrupt their normal biological functioning. The arrangement of stems on such “drawings” is
quite ordered. There are no traces of “artists” who made these “drawings” either in themselves or
around them that would not belong to “drawings” as such.

Apparently, these “drawings” have no information content. Most likely they are rather a
harmless, intelligent misconduct by some humanoids more advanced than the contemporary
earthlings. These “drawings” are perceived as some sort of graphical irony towards our
contemporary academic illuminates who proudly revel in their 1Q and, at the same time,
primitively and pointlessly persevere in building increasingly complicated and useless
“neutrino”-based information systems as well as tokamaks and stellarators to resolve the
thermonuclear problem.

However, let us renew the subject. The unexpected “drawings” on cereal fields are
interesting in that they were apparently made at some height using an automatically controlled
“ethereal” ray. The regular form of every “drawing” speaks for the fact that it was made in an
automatically mode pre-programmed using some software.

In order to be able to create such “drawings”, an “ethereal” ray should be narrow enough and
dense enough. However, an extraordinarily powerful magnetic vortex-like whirl is needed to this
effect. The existence of such “drawings” means that such structures can be, in theory,
implemented. Therefore, the idea of developing electromagnetic engines of the EmDrive type
has rather alluring prospects.

Against the background of the positive results of tests of the first prototypes of EmDrive,
reports of unexplainable magnetic anomalies in locations of supposed landing of UFOs are seen
in a new perspective. Since the creators of those UFOs should be capable of generating quite
powerful magnetic vortex-like whirls, the magnetic fields of such whirls should have a very
strong influence on surrounding material objects to leave specific permanent “traces”.

Following the discovery of the photon structure a possibility to develop a photon thrust-based
engine was identified [3,8].

The discovery of the substantial composition of photon and the study of its structure revealed
the existence of two kinds of photons. 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 [9]. 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 [10]. But by the time, the academic insufficiency of
physics has become already chronic so these experimental results are also ignored.

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 [8]. 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 m¢, 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>4-102°kg. On the other hand, radiation by photons does no result in a movement of such
object as a pea, i.e. mg 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 11,12].

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.

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’c?) **]=g{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 [5,13].

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.

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, BOx> is magnetic force, a=¢°=23.069-10 *°kg-m*-s?,
$=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 1N it is required to use k electron-
antielectron pairs, where k=4.34.-10%"%.

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+rg permits a certain leakage of “slow” photons. Stories of
glowing UFOs correlate well with this hypothesis.
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Mukpomup 33.
DNEeKTPOMarHUTHbIE IBUTATENN
0e3 JIBIKYIIUXCS MAaKPOCKOMTUYECKUX JeTalei

H.H.JIeonos

Bo3MoXXHBI 71Ba BHIA 3JEKTPOMArHUTHBIX JBUTATENCH, HE COMECPIKAIMUX IBIKYIIMXCS MAaKpPOCKOIMHMYIECKHX
neraneil. OnuH n3 HUX — EmDrive ¢ MarHeTpOHHBIM 3aITyCKOM MarHUTHOTO CMEPYEIIoJOOHOTO BUXPS, CO3AAI0IIETO
3QUpHYI0 peakTuBHyIO TAry. J[lpyroii — (OTOHHBI [ABUTaTENh KOHICHCATOPHOTO BHJA, WUCIIOJIB3YIOMINI
«IOBIDKYIIYIO CHITY» (DOTOHA.

*

OOHapyXeHbl BO3MOKHOCTH IOCTPOEHHUS AJIEKTPOMArHUTHBIX JABUraTeleil, He CoAeprKaIux
JBIDKYIIMXCS MAaKPOCKOMMYECKUX aeraineit [1+5].

B 2001r Opuranckuii a’pokocmuyeckuit umxeHep Pomxep Illoitep (Roger Shawyer)
BBIIBUHYJI WJICK0 CO3/IaHUs AJIEKTpOMarHuTHoro asurarenss EmDrive g ucnonp3oBaHus €ro B
KocMu4eckux nojerax. OH He TOJNBKO BBIIBMHYJ 3Ty HJACH0, HO U CKOHCTPYHPOBAI, M CaM
cobpan TmepBbIe JIeMOHCTpalMoHHbIe »JK3eMIUsipel [1]. TlocrmemoBaBmIMi  psifi  OMBITHBIX
UCTIBITAHUN DPA3IUYHBIX JIBUTAaTeled 3TOro BuAa OOHApYKWJ CYLIECTBOBaHUE HEOOJBILIOH, HO
peanbHOI TsrH, BhIpadaTeiBacMoil umu [2]. CyOcTaHIMOHANBHAS TPHPOJIA ITOW TATH, H3-3a
TEOPETUYECKON HEJOCTATOYHOCTH COBPEMEHHOM (pr3HKH, ocTanack Hem3BecTHOH. [Ipupona 3Toit
TATH BBISIBJICHA B TECOPUU HEIMHEHHBIX KOJIEOAHWMU, OMEPUPYIONIEH METOJIaMH KJIACCUYECKON
buzukn [2].

Teopernueckass BO3MOKHOCTb CO3/IaHUSI MHOTO BHJA 3JEKTPOMAarHUTHBIX ABUrarenei 0Oe3
JIBUKYIIUXCS MaKpPOCKOIMYECKUX JeTalell Obula OoOHapy)KeHa B pe3ylbTaTe OTKPBITHUS
CTPYKTYphI poToHa [3,4].

.

OneKTpoMarHUTHBINA fBuratens EmDrive cocToMT U3 KOHWYECKOH MOJOCTH M MarHeTpoHa.
3amyck ~ JABUTrareisl — OCYLIECTBISIETCS ~ BKJIFOUEHHEM  MAarHeTpoHa,  T'eHEpUPYIOLIETO
CBEPXBBICOKOYACTOTHOE AJIEKTPOMArHUTHOE U3JIyuyeHHUE. DTO U3IYYEHHE CO3AAET B KOHUYECKON
MOJIOCTM MAarHUTHBIM cMepueno00HbII BHXpb, KOTOPBIM MpOKaunWBaeT uepe3 cels MOTOKU
OKpY’Karomiero agpupa, co3aanas 3PUPHYIO PEaKTUBHYIO TATY ABUraTes.

OTO cCTajo TMOHATHO TIOCTE BBISABIECHUS MeEXaHM3Ma CTAa0WJIBHOTO CYIIECTBOBAHUS
aTMoc(epHBIX cMepyYell (TOpHAI0) U BBISBICHUS COCTaBa M CTPYKTYPHI diekTpoHa [5]. [TpuanHb!
OIIMOOYHOTO OTKa3a B (hM3HKE MUKPOMHpPA OT y4yeTa MaTepualbHOro 3(upa U3JI0KEHHI B [6].
MarHuTHbIil cMepuenofoOHbI BUXph B aTMOc()epHOM cMepue MNpOKauMBaeT uepe3 ceds
OTPOMHBIE TIOTOKH BHEIIHETO CHMJIBHO HOHU3UPOBAHHOTO BO3yXa, 3HAYUTEIBHO €T0 YIJIOTHAA U
CO3/1aBasi MOIIHYIO BO3YIIHYIO PEaKTHBHYIO CTpYyI0. B cBOIO odepenb, MOTOKM COOCTBEHHBIX
MarHUTHBIX MOJIEH 37€MEHTOB MOHU3MPOBAHHOI'O BO3/yXa T'€HEPUPYIOT BOKPYT celsl, COrJIacHo
OKCIEPUMEHTY IpcTefia, HOBbIE MAarHUTHbIE TOJs, KOTOpble M 00pa3yloT COOCTBEHHBIH
MarHMTHBIM BUXPb CMepYa. DTO MPOJOJDKACTCA IO TEX MOp, IIOKa CTENEHb NOHU3ALUU BO31yXa,
OKpY’KaIOIIero cMepy, He ociabHeT. B 3ToMm citydae, MOTOKM COOCTBEHHBIX MAarHUTHBIX IOJIEH
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DJIIEMEHTOB BO3/lyXa, IPOKAYMBAEMOTO 4Yepe3 CMepd, Takxke ociaabeBarT, W MarHUTHBIN
cMepuenoI00HbII BUXPh, @ BMECTE C HUM U CaM CMepY MPEKpalialoT CBOE CyIleCTBOBAHUE.

CrabuibHOE CYIIECTBOBAHUE DJIEKTPOHA OOBSCHSIETCS MArHUTHBIM CMEpPUYEnof0OHBIM
BUXPEM, MPEICTABIAIONIUM COOONW CBOECOOpPA3HBI «MArHUTHBIM CKEJIeT» 3JIEeKTPOHA. ITOT
MarHUTHBIN BUXPh MPOKAYUBACT Yepe3 ce0s MOTOKM BHEUTHETO d(Pupa, 3HAYUTEIHHO YIUTOTHSS
3¢up B 3TUX MOTOKax. 3a CYET ITOr0, B AJIEKTPOHE CO3JaeTcs CUibHas d(upHas peakTHBHas
CTpyq. DTa 3pupHas CTPys 3aCTaBISET 3JICKTPOHBI JABHTaThCs, HECMOTPS Ha CONPOTUBIICHUE
a¢upa ux ABwkeHu0. O BETUYHMHE TATH 3TOM PEaKTUBHOM CTPYyH MOXKHO CYJUTh MO BEIHUYHUHE
CKOPOCTH JIBUJKEHUS 3JIEKTPOHOB B «COJIHEYHOM 3JIEKTPOHHOM BETpe». B MoTOKax COJIHEYHOIO
3JIEKTPOHHOTO BETPa CKOPOCTH ABHYKCHHS HICKTPOHOB JOCTHIAeT BEIMIHHEL 600M ¢ ™.

o

DKCHepUMEHThI TIOKa3aJid, YTO BKIIOYEHHE MarHeTpoHa B MEpBBIX ke Makerax EmDrive
MPUBOJIMIO K TOSIBJICHUIO XOTh W HEOONBINON, HO ycTOW4YMBOWM TsAru. Cpemu cooOmeHuit o
pe3ynbTaTax MCIBITAHUNA 3TUX JBHUraTesel, eCTh HaMEKU Ha TO, YTO, MPHU AKCIEPUMEHTAIbLHOU
anpoOaluy HEKOTOPBIX BapHaHTOB jaBuratenss EmDrive, peakTuBHas Tara He uWcye3aia Jaxe
Mociie BBIKIIOUYEHUS MarHeTpoHa. Eciau 3To JeHCTBUTENBHO HMMENO MECTO JaXke B IEPBBIX,
HECOBEPIICHHBIX MAKeTax, TO 3Ta HHMopmaIus OeciieHHa.

o

Pesynbratel ucnobiTanuii EMDrive 1mo-HOBOMY BBICBCUHMBAIOT HEKOTOPbIE MOMCHTHI B
«aereniax» 06 HJIO. IIpexae Bcero, 3To KacaeTcs OrpOMHBIX «PUCYHKOBY» Ha 3JIaKOBBIX MOJISX,
BBITIOJIHEHHBIX M3 MPUTHYTHIX K 3eMie cTe0seil pacteHuil. Bece 3TH «pUCYHKH» MMEIOT OYeHb
MpaBUJIbHbIE, U, B OOJBIIMHCTBE, BEChbMa CIIOKHBIE, reomeTpuueckue ¢opmel. Crebnu, u3
KOTOPBIX BBITIOJIHEHBI ATH «PUCYHKH», HE TOBPEXKJCHBI, OHU IMPOCTO HAKJIOHEHBI KaKOH-TO
«MSITKOW» CHIION, HE HApPYyIIUBIIEH HX HOPMAIbHOTO OHOJOTHYECKOro (pyHKIIMOHUPOBAHUS.
Pacnionoxxenue crebneit Ha «pHUCYHKax BechbMa yrnopsjgoueHHo. Hu B caMux «pHCyHKax», HU
BOKPYT HHMX, HET HE MPHUHAAJEKAIINX CAMUM «PUCYHKAM» CIIEIOB «XYIOKHUKOBY», CO3/IABIINX
9TU PUCYHKH.

[To-BumuMOMy, HUKAaKOW cojaepKaTeabHOM MH(pOpMAIMK 3TH «PUCYHKU» He HecyT. Ckopee
BCEro, OHM SIBJISIOTCS JOBOJBHO O€3BPEIHBIM, WMHTEIJIEKTYaJbHBIM XYJIUTAaHCTBOM KaKHUX-TO
3HAUUTENBHO OO0Jiee pa3BUTHIX, YEM COBPEMEHHBIE 3E€MIIIHE, TYMaHOHWJIOB. OTH PHCYHKHU
BOCITPUHUMAIOTCS KaK rpauiyecKkue HaCMENIKU HaJl HAIIUMU COBPEMEHHBIMU aKaJIeMHYECKUMU
MHTEJUIEKTyaJlaMU, TOPJIETMBO YIUBAOIIMUMUCS cBouMH [Q, U, B TO k€ BpeMsl, C MPUMHUTHBHBIM,
OECCMBICIICHHBIM YIIOPCTBOM CTPOSIIIIUMH Bce OoJjiee W 0OoJiee CIOXKHBIE M OECroJe3HbIe
«HEUTpUHHBIC» WH(GOPMAIMOHHBIE CHUCTEMBI, a TaKXKE «TOKAMaKW» W «CTEJIapaTopbl» s
pelIeHNs TEPMOSIEPHON POOIEMBI.

Onnako, BepHEéMCcs K TeMme. HeoxkunanHble «pUCYHKHW)» Ha 3JIaKOBBIX MOJISIX UHTEPECHBI TEM,
YTO OHH, TO-BUJIUMOMY, BBITIOJIHEHBI C HEKOTOPOW BBICOTHI, C TIOMOIIBIO ABTOMATHYECKU
ympasisieMoro «a¢upHoroy» xyda. [IpaBuiabHOCTH HOPMBI KaXKIOTO PUCYHKA TOBOPUT O TOM, UTO
OH BBINIOJIHEH B aBTOMAaTUYECKOM PEKHUME IO 3a/1aHHOM KOMITbIOTEPHOM MporpaMMe.

YroObl «3upHBIII» Jyd ObUI CHOCOOEH c€O37aTh ATH «PHUCYHKH», OH JIOJDKEH OBITh
JIOCTAaTOYHO y3KHM W JIOCTAaTOYHO TUIOTHBIM. HO 1711 9TOrO HEOOXO0aUM HEOOBIYaHO MOITHBINA
MarHUTHBIN cMepuenooOHbIi BUXph. CyIIeCTBOBAHUE TUX «PUCYHKOB» TOBOPUT O TOM, UTO
TakMue yCTpOWCTBa, B MpuHIUNe, peanusyembl. CrenoBaHusi, y HJIEU CO3JaHUs
AIIEKTPOMArHUTHBIX aBurateneit Tuna EmDrive BechbMa 3aMaHYMBBIE TIEPCIICKTHBHIL.

0

Ha ¢oHe mo3UTHUBHBIX Pe3ylIbTaTOB UCIBITAHUMA NEpBBIX MakeToB EmDrive, HOBYI0 OKpacky
NpUOOpEeTaloT U COOOUIEHHS O HEOOBSICHUMBIX MArHUTHBIX aAHOMAJHUSX B  MecTax
npenmnonaraemoit mocaaku HJIO. Tak kak coszmaremu »>tux HIIO gomksbl  00MamaTh
CIIOCOOHOCTSIMM TEHEpPHpPOBaTh BECbMa MOIIHBIE MAarHUTHBIE CMEpPYENOJOOHBIE BUXPU, TO
MarHuTHBIE TOJsI ATUX BHUXPEU [OJDKHBI OYE€Hb CHJIBHO BO3JIEMCTBOBATH Ha OKpPYXAIOIIUE
MaTepHaTbHbIC OOBEKTHI.



B03MOXKHOCT CO3/IaHUs IBUTATENsI Ha «()OTOHHOM TATEe» BBIABICHA B PE3YJILTATE OTKPBITHS
cTpyKTyphI hoToHa [3,8].

OTkpbITHE CYOCTAaHIMOHAIBHOIO COCTaBa (POTOHA W HCCIICMOBAHHE €ro CTPYKTYPBHI
OOHapyXXHJIO CYIICCTBOBAaHHWE JBYX BHIOB (oTOHOB. OKaszanoch, 4to (OTOH COCTOMT H3
2MEKTPOHA e ¥ AHTHAPIEKTPOHA e  , W SBISETCA DIIEKTPOH-aHTHAIEKTPOHHBIM JMIIONEM
(puc.1, * - DJIEKTPOH, ® - aHTUDICKTPOH, — - BEKTOP MAarHUTHOIO MOMEHTA JJIEKTPOHA, <— -
BEKTOP MarHMTHOT'O MOMEHTA AaHTHUAJICKTPOHA):
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B otux o0003HaueHUSAX HIKHUNA CHUMBOJI O3HAYAaeT «3HAK» MAacChl, BEPXHUU — «3HAK»
3JIEKTPUYECKOTO 3aps/a.

Teopemuueckoe — omKpvimue  BO3MONCHOCMU — CYWECMBOBAHUSL  INEKMPOHONOOOOHbIX
MUKPOOOBEeKmos ¢ «ompuyamenvhouy maccou npunaorexcum 11 Jupaxy [9]. H3z-3a
meopemuyecKkol HeOOCMAamoyHOCMU QU3UKU MUKPOMUPA, OmKazaguieticss om yiema s¢hupa, ¢
€20 conpomugneHuem OBUNCEHUIO MUKPOOOBLEKMOs, U Om yuema MASHUMHBIX 83auUMO0elicmeuil
MedHcOy 00beKmamu MUKpoMupa, Qusuxa 3mo omxpvimue npousHopuposand. Imum oHd TUULA
ce0s1 803MOIICHOCMU BbIABIIEHUSL CMPYKMYPbl (QOMOHA.

Cnycmsa nonseka, Ovliu noayuensvl IKCHEPUMEHMANbHBIE 00KA3AMENbCMEad OMCYMCMeUsl, 8
mamepuanonom Mupe, naumenvuux xeanmos suepeuu [10]. Ho x omomy epemenu
meopemuyecKkas He0OCMAamoyHOCMb QUIUKU NPUoOpena yice XpoHUUeCcKul xapakmep, u 3mu
9KCNEepUMeHmMalbHble pe3yibmamsl MakK KHce ObLIU NPOUSHOPUPOBAHbI.

TepMUHBI «IOJTOKUTETBHBIN» W «OTPUIATEIBHBIN», MO OTHOIICHHUIO K JJICKTPUYCCKUM
3apsaaM U MaccaM MUKPOOOBEKTOB, 03HAYAIOT TOJNIBKO 3HAKW BETUYHH AIIEKTPUUYECKHUX 3apsiIoB
Y BEJIMYUH MAcC, C KOTOPIMU OHHU BXOJSIT B KOJMYECTBEHHBIE anmapaThl PU3NKU. DTH TEPMUHBI
CcyObekTuBHBI. OHM HE pacKpbIBalOT OOBEKTUBHYIO CYOCTAaHIIMOHANBHYIO CHEHUPUKY HU
ANEKTPUYECKUX 3apsiioB, HU MacC MaTepHalbHBIX OOBEKTOB. I, TeM He MeHee, BechMa
3¢ (HEeKTUBHO CIIOCOOCTBYIOT JOCTHIKEHHUIO MPAKTHUECKUX PE3yIbTaTOB B JKU3HH YEJIOBEUYECTBA,
MIO3BOJISIS POBOIUTH KOJUYECTBEHHBIE PACUETHI PA3IMYHBIX SBICHUMN.

AHTUAJNEKTPOH, OONAMAMIINNA  «IIOJOXKHUTENBHOW» Maccod, SBISETCS  MO3UTPOHOM.
ONEeKTPOH-TIO3UTPOHHBIN JUMNOJbL (IO COBPEMEHHON TEPMHUHOJIOTMM — MO3UTPOHUI) 00Oianaer
100aNbHO YCTOMYMBBIM CTaTUYECKUM paBHOBecueM [3,8]. [ToaTomy, Bompeku mpeacTaBlIeHUsIM
KBAaHTOBOW TEOPUHU, MMOZUTPOHUN HE UMEET HUKAKOTO OTHOIIEHUS K NMpUpojie PoToHa. DIEKTPOH
U TO3UTPOH B IMO3UTPOHUM HE MOTYT HUCIBITBIBATh HU «KOJUJIANCa», HU «AHHUTWISIIMU» B
dbotonHoe mznyudenue. «Kommamc» W «aHHUTHIISAIUS» - TOHSTHSA, KOTOPBIE TMOPOXKICHBI HE
OOBEKTUBHBIMHU TIpOIIECCAMH B MaTepUaIbHOM Mupe, a TEOpeTHYeCKOW HEIO0CTaTOYHOCTHIO
KBaHTOBOM (PU3UKU.

B 351€KTpOH-TIO3UTPOHHOM JMIIOJE U HA 3JIEKTPOH, U HA TIO3UTPOH JIEUCTBY IOT OJMHAKOBBIE
M0 BEJWYMHE U TPOTUBOIOJIOKHBIE TIO HAIIPABJICHUIO, dJIEKTPOMArHUTHBIE CHIIbI. B anexTpoH-
AQHTUAJIEKTPOHHOM JIUIIONE, U3-3a «OTPHUIATEIIbHOCTH» MAaCChl aHTUAJIEKTPOHA, W AJIEKTPOH, U
AQHTUAJICKTPOH HMCHBITHIBAIOT BO3/ICUCTBHE OJMHAKOBBIX M TIO BEIMYMHE, W TI0 HAIPABJICHHIO,
ANIEKTPOMATHUTHBIX CUII. B pe3ynbpTaTe 3TOro, Ha 3JE€KTPOH U Ha aHTUAJIEKTPOH JIEUCTBYET OJHA
1 Ta )K€ «IBUXKYINAs cuiia» POTOHA, Pa3rOHSIONIAs €ro J0 CKOPOCTH, BETMYHHA KOTOPOU 3aBUCHUT
OT BEJIMYMHBI COMPOTUBIICHUS dPUpPa TBUKEHHUIO DJIEKTPOHA U aHTUDIIEKTPOHA, T.€. 3aBUCHUT OT
IUIOTHOCTHU 3(Upa HA MYTH JABHKEHUS (HOTOHA.

°

AHanu3 TmoKaszal, YTO »JJIEKTPOH-aHTHAJEKTPOHHBIA AMUIMONbL 00JaaeT €AMHCTBEHHBIM
COCTOSIHUEM CTAaTHYECKOI'0 PABHOBECHS, U YTO 3TO COCTOSHUE HEYCTOWUYHUBO. B HEeyCcTOMYMBOM
PaBHOBECHOM COCTOSIHUH (DOTOHA, PACCTOSIHUE I MKy DJIEKTPOHOM W aHTHUAJIEKTPOHOM B 8,372
pa3a Oonbllie BeMYUHBI «BOPOBCKOTO pajmyca» - BEIHMYMHBI PACCTOSHHS MEXIY TPOTOHOM U



AJIEKTPOHOM B CTaTMYECKM PAaBHOBECHOM COCTOSIHMM aTOMa OCHOBHOI'O M30TOIlA BOJOpOJA —
MpoTus, U paBHo 4,4 10 M.

IIpn r<4,4-10 "y, AJIEKTPOH-aHTURJIEKTPOHHBIA JUIIONb CaMOPA3rOHSAETCA A0 CKOPOCTH,
BEJIMYMHA KOTOPOW 3aBHCUT OT IUIOTHOCTM 3(upa Ha IyTH 3TOr0 AMIONA, W OJNM3Ka K
c=299792458mc . Takoii JIUTIONIb €CTECTBEHHO Ha3BaTh «ObICTphIMY». B HEM Bmepenu uuer
JJIEKTPOH, a aHTURJIEKTPOH JABUXKETCSA IO «CIIEY» DJIEKTPOHA.

[Ipu I’>4,4'1O_10M, ATOT AUNOJIb TAKKE CYLIECTBYET B ABUKEHUU, HO CKOPOCTh €r0 JIBUKEHHUS
Ha HECKOJIBKO IOPSAKOB MEHbIIE BennuyuHbl c. [Ipym 3TOM, Bnepeau MAET aHTUANIEKTPOH, a
AJIEKTPOH JBUKETCSI BCJIENA 32 aHTUAJIEKTPOHOM. DTOT JUIOIb — «MEUICHHBII». B KBaHTOBOMH
(Gu3uKe CUYMTAIOT, 4YTO «MEMJCHHbII» (OTOH sABIsAeTcd «cIBOCHHbIMM KyrnepoBckumu
IIEKTPOHAMM.

0

@DOTOHBI JBUXKYTCS IOJ BIMSHUEM «IBIKYIIEH cuiibl». CyllecTBOBaHUE 3TOM <«IBMKYIIEH
CHJIBI» OOYCIIOBJIEHO HallM4MeM «OTPULATENIbHOW» Macchl y aHTHAJIeKTpoHa. [loHATH
CyOCTaHITMOHAIBHYIO IPUPOJTY STOU «IBMXKYILEH CHIIBI» B HACTOAIIEE BPeMsI HE TIPEACTaBISIETCS
BO3MO>KHBIM H3-3a OTCYTCTBHS AHAJIOTOB I IIOHUMAaHUS IIPUPOJBI «OTPULIATEIBHOCTU» Macc.
OpHako, OTCYTCTBHE TaKOro IIOHMMaHUSI HE MOXET IIOMELIaThb B MCIOJIb30BAaHUU ATOU
«IBHWKYILEH CHIBD> B IPAKTUYECKUX LEIIAX.

«/Ipmwkymas  cuna»  (otoHa  opMupyercs — OIEKTPUYECKMMH H  MarHUTHBIMH
B3aMMOJCHCTBUAMHU MEKIY MIEKTPOHOM U aHTUAJIEKTPOHOM. BenuunmHa 3TON CHIIBI 3aBUCUT OT
BEJIMUMHBI I' TEKYIIETO PACCTOSHUS MEXKAY 3JIEKTPOHOM M aHTUAJIEKTPOHOM.

.

Hcronp30BaTh «IBIKYIIYIO CHITY» (POTOHA JJISi TIPUBEACHUS B JIBUKEHHUE MAaTEPUAIBHOTO
00BEKTa MOXKHO, CBS3aB (POTOH C 3TUM OOBEKTOM, T.€. CBA3aB C 3TUM OOBEKTOM MU caM (OTOH,
KaK €JIMHOE 11eJI0€, WJIM CBSA3aB 110 OTJEIbHOCTH U AIEKTPOH, U aHTUAJIEKTPOH.

HccnenoBanusi mokasalid, 4YTO «OBICTpBI» (DOTOH CIIOCOOEH Y4acTBOBAThH B SIBICHUU
«BO30YxneHus» aroma. ColepikaTelnbHOCTh ATOTO SIBJICHUS, HEU3BECTHAs] KBAHTOBOW TEOpHH,
3aKJIF0YaeTcss B TOM, YTO (DOTOH, 3aXBAYEHHBIM aTOMOM, BXOAWUT B COCTaB 3TOr0 aTOMa, Kak
€AMHOE 1IeJI0€, KakK DJJIEKTPOH-aHTUAJIEKTPOHHBI  JUIOIb, YBEJIMYMBasS  KOJUYECTBO
3IEKTPOHOMOIOOHBIX MHKPOOOBEKTOB aToMa Ha jBe eauHuibl [8]. Ha prucyHke 2 n300pakeHbI
JIBa BapuaHTa aroma IpOTHs, 3aXBaTHBIIETO OJWUH «OBICTpHIN» ¢oToH. Ha 51Ol cxeme
3HaYKOM O u300paxkeH NpoToH. DOTOH, 3axBau€HHBIH aTOMOM MPOTHUS, MOXKET HAXOIUTHCH,
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B «BO30YXJIEHHOM)» aTOMeE, KaK CO CTOPOHBI AJIEKTPOHA, TaK U CO CTOPOHBI IPOTOHA.

DOTOH MOXKET OBITH 3aXBaueH TOJIBKO CBOOOIHBIM aTOMOM HIIM aTOMOM, CBA3aHHLIM B HE
CJIMIIIKOM MAacCCHUBHOM COEIMHEHHH, CIIOCOOHOM, IO/ JEHCTBHUEM «IBIDKYIIEH CHIIBD» (OTOHA
Pa3TOHATHCS JI0 CKOPOCTH, BEJTMYMHA KOTOPOM 3aBHCHT OT TUIOTHOCTH 3(Upa HA MMYTH ABMKCHHUS
ATOro «BO30OYXIEeHHOr0o» OoOBeKkTa. Eciam arom, 3axBaTuBHIMi (DOTOH, CBSI3aH C OOBEKTOM,
BEJIMYMHA MacChl KOTOPOro Oojbllle HEKOTOPOH KPUTHUECKOM BETHMUYMHBI M, TO (OTOH, B
mporecce COMMKEHUs C 3aXBaTUBIINM €T0 aTOMOM, Pa3phIBACT CBS3H, yJIEPKUBAIOIINE €ro B
aToMe, M YXOIHUT U3 aToMa.

SIBnenne BO30YXKACHHS aToMa MMEET MECTO JUIsl BCeX XMMHUYECKHX 3lieMeHToB. OTcrona
CIemyeT, 4To pr>4'10725KF. C npyro#t cropoHbl, ob6imydeHne (OTOHAMH HE TPUBOIUT K
JBUKEHHIO TAKOr0 00BEKTA, KaK FOPOILIHMHA, T.€. My, MEHBILIE MAaCChl TOPOILIMHBL. JTO TOBOPUT O
TOM, 4TO «OBICTPBIC» POTOHBI B MAKPOCKOITMYECKYIO TTOBO3KY 3aMpsdb HEBO3MOXKHO.

.

PaccmoTpum Tenepb «MeUICHHBIN» (OTOH U IMMOCMOTPUM, MOXKHO JIM €TI0 HCIOJIb30BaTh, H

€CJIM MOXKHO, TO KaK.



AHanu3 mokasal, 4To «MeJJICHHBIS» (DOTOHBI B SIBICHUH BO30YXKICHHS HE Y4aCTBYIOT - OHU
HE 3aXBaTBIBAIOTCS ATOMAMU M IPYTUMHU MHKPOOOBbekTaMu. OHU PUHUMAIOT HETIOCPEICTBEHHOE
y4acTUe B CO3JIaHUU IJICKTPUUYECKUX TOKOB. braromaps «MeieHHbIM» (POTOHAM, CYIIECTBYIOT
MIOCTOSIHHBINM MarHeTH3M, IIaPOBbIE MOJHHH, KOPOHHBIC pa3pssl,...[11,12].

Croco0 HCIOJIb30BaHUS «IBWKYIICH CHIIBD) «MEMJIEHHOTO ()OTOHA» TOJCKa3bIBACT HaM
n300peTeHre KOHJEHCAaTopa, CHCIaHHOE HAIIMMH MpeJKaMd BO BTOPOH  TOJOBHHE
BOCEMHAIIAaTOro Beka. KoHmeHcarop — yCTpoCTBO ISl HAKOIUICHUS! M COXPAHEHUSI MHOKECTB
00BEKTOB C Pa3HOPOAHBIMH DJICKTPUYCCKHUMHU CBOMCTBaMH. [IpocTeiiimmii KOHACHCATOP COCTOUT
U3 JBYX MapaIeIbHBIX TOKOMPOBOISIINX TUIACTHH, PAa3/ICIIEHHBIX CI0EM JTUAIICKTPUKA.

Eciau B 0HY TOKONPOBOJSIIYIO NMJACTHHY KOHAEHCATOPA 3aKA4YaTh JIEKTPOHBI, a B
APYIYI0  AHTHXIEKTPOHbI, To, mpu  r>44.10™wm, moayumm  mpocreiimmii
JJIeKTPOMATHUTHBI JBHraTejb, 0e3 BIKYIIHXCHA MAaKpodacTeil, Ha «MeIJIeHHBIX»
¢poronax.

o

EcTb 1 cBUETENbCTBA CYIIECTBOBAHMUS DIIEKTPOHOB U AHTHAJIEKTPOHOB I10 OTACIBHOCTH, HE
B €IUHOM QUITOJBLHOU CBsI3KeE?

BreisiBneHuto  cTpykTypel  (OTOHA OYCHb CHJIBHO TIPEMATCTBOBAIA TEOPETHUYECKAs
HE/IOCTaTOYHOCTh ~ KBAaHTOBOW  (pM3HMKHM, HE  JIONMYCKAalolas HJCH  CYIIECTBOBaHUS
AJNIEKTPOHOMOAOOHBIX ~ MHKPOOOBEKTOB C  «OTpHIaTesNbHOW» Maccod. Kaszamoch, Obl
yOUNCTBEHHOW apryMeHTalueil B TOJb3y HENPHUATUS 3TOW HWICH, SIBISUIUCH YTBEPIKICHHS
JNEHCTBYIOMUX (PU3UKOB 00 OTCYTCTBUHU JKCIEPUMCHTAIBHBIX CBHJICTEIBCTB CYIIECTBOBAHUS
AJIEKTPOHOIIOI00HBIX MHKPOOOBEKTOB C «OTPHUIIATEIBHON MacCO.

OpnHako, O9TH YTBEPXKICHHUS OKA3aJlUCh TPUBHAILHBIMH OIIMOOYHBIMHU  CIICJICTBUSMU
TEOPETUYECKON HEIOCTATOYHOCTH (HU3UKUA MUKPOMHUPA. JIeWCTBUTENBHO, MIPH aHAIHM3E TPEKOB-
CIIIOB MUKPOOOBEKTOB B COBPEMCHHBIX HAOIIOATEIBHBIX YCTAaHOBKAX, HAXOMSIIUXCS B
OJIHOPOJHBIX BHEITHUX MArHUTHBIX TMIOJSIX, KCIONB3YeTCS XOPOIIO H3BECTHOE ypaBHEHUE
nBIKeHHsT MEKpooGsekTon:  d/dtfmv(1-vic ) *°|=q{E+[vH]}. OxHoBpeMeHHOE H3MEHEHNME
«3HAKOB» MAacChl M U AIEKTPUUYECKOTO 3apsiia ( OCTaBISIET BCE PEIICHUs dTOr0 ypaBHEHHUs 0e3
n3MeHeHnd. Cle0BaTeNbHO, AHTHAJNIEKTPOHBI BEAYT ce0S B JJIEKTPUYECKOM H OJHOPOTHOM
MarHUTHOM TMOJISIX TOYHO TaK >K€, KaKk M AMeKTpOoHBL. [loaToMy Tpeku-cienbl 3JeKTPOHOB U
AHTHURJICKTPOHOB B COBPEMEHHBIX HAOJIFOJIATEIBHBIX YCTAHOBKAX HEOTIMYUMBI APYT OT JApYyra.
OT0 o3HayaeT, uTO (U3UKH HECNMOCOOHBI OMNpedeUuTh, IJIEKTPOHY WM AHTHIJIEKTPOHY
0TBeYaeT TPeK-cJiel B Ha0/101aTeIbHOI YCTAHOBKE.

Teopemuueckas HecocmosimenbHoCmb Gu3UK08 epemenamu uwokupyem. Credcmeuem 3motl
MeopemuyecKoll.  HecOCMOSAMeNbHOCMU, — A6UNACL, HANpUMeED, MPAKMOBKA  pe3yibmamos
CMOJIKHOBEHUsL 08YX NPOMOHO8 ¢ 3SHepeuell conudxicenus, npesviuiaower 290M>B. Coenacho
K6AHMOBOU — MPAKMOBKe, 6  pe3yibmame 3mMo20  COYOapeHusi Npou3ouila  peaxyus:
ptp—ptntes’ ... , 6 Komopoil npomon pacnadaemcs Ha HelimpoH u nO3UMpPOH. B
delicmeumenyHOCMuU Jice d3Ma peakyus. evlenaoum max: p+p—p+n+e . B smoil peaxyuu
NPOMOH paAcnadaemcs Ha HeumpoH u aumusiekmpo [5,13].

B  HEOJMHOPOIHOM, CHIIBHOTPAIUCHTHOM BHEIIHEM MArHUTHOM II0JIe  ITOBEJICHHE
AHTHUDJIEKTPOHOB OTJIMYAETCS OT MOBEJEHUS IEKTPOHOB TEM, UTO DJIEKTPOHBI U aHTUAJIEKTPOHBI
pacxoasTcs BIOJIb JIMHHA HEOJHOPOJHOTO BHEIIHETO MAarHWUTHOTO TOJNsA. B aKcrepuMeHTe
[Hrepna-I'epraxa MOTOK «3IEKTPOHOB (HA CAMOM Jelie, TOTOK 3JIEKTPOHOB U aHTUAJIEKTPOHOB)
1I0CJIe TIPOIYCKaHUsI Yepe3 CHIIbHO HEOJAHOPOIHOE MarHUTHOE TOJIE, PAa3/IBauBAETCS, PACXOISCH
BJIOJIb JIMHUI HEOAHOPOHOTO MarHuTHOTO mosst [lItepHa-I'epinaxa. 3To cTaHOBUTCS SICHO MOCIIE
no0aBeHNS, B TMPaByK YacTh IPUBEICHHOTO BBINIE YPAaBHECHHS, CHJIBI B3aWMOJCHCTBHS
COOCTBEHHBIX MArHUTHBIX TIOJICH JJIGKTPOHA M AHTHAJICKTPOHA C HEOJHOPOIHBIM BHEIIHUM
marautHbIM noniem H: F,=V (uH).

Pe3ynbTaThl aTOro skcnepumenta Illtepna-I'epiaxa roBopaT 0 TOM, 4TO B TOKOMPOBOISIIINX
MaTepuagaXx B MEXKATOMHBIX M B MEXKMOJICKYISPHBIX HUIIAX, MPH OTCYTCTBHHM BHEIIHHX
ANIEKTPUUECKUX BO3MYILIEHUH, pacCIoNararoTcs HE TOJBKO JJIEKTPOHBI MPOBOJAWMOCTH, HO H



AQHTURJIEKTPOHBI. [IpM HANMMYUU BHENIHUX DJIIEKTPUYECKHX BO3MYIICHUW, OJIEKTPOHBI U
AQHTHAJICKTPOHBI TIOKUJAIOT CBOM HUIIM H, 00beAuHssACh B «KynepoBckue cmapkm», T.e. B
«MeJJIeHHbIEY» (DOTOHBI, JABHXKYTCS, CO3AaBas AMEKTpHuecKkue Toku. C MOMOIIBIO YCTPOMCTBA,
UCTIOJIB3YIONIETO CHJIBHOHEOJHOPOIHOE, CHIIbHOIPAJAMEHTHOE MAarHUTHOE II0JIe, 3TOT MOTOK
MOYKHO Pa3JIeIUTh HAa OTOK 3JIEKTPOHOB M MMOTOK aHTUAJIEKTPOHOB.

Takum o0Opa3om, 3ajadya CO3/[aHUsI KOHJIEHCATOpAa, OJHA IIACTHHA KOTOPOTO 3aroHEHa
AIIEKTPOHAMH, a JIpyTasi — aHTHAJICKTPOHAMH, IPUHLIUIHAILHO peanu3yema.

o

IIpoBenéM  OLIEHKY  BEJIMYMHBI  «JIBMXKYIIEW  CWJIBD)  MEIJIEHHOIO»  3JEKTPOH-
AQHTHAJICKTPOHHOTO JIMIOJISI, B 3aBUCUMOCTH OT BEJIUYMHBI I' PACCTOSIHUS MEXIY JIEKTPOHOM U
AQHTHUIJIEKTPOHOM.

BennumnHa 3I€KTPOMArHUTHOM <«IBWKYIIEH CHIIBD) 3JICKTPOH-aHTHAJICKTPOHHOTO JHITOJIS
pasa f(r)=jar *-B0r>|, rae ar *— BenuuuHa MEKTPUUECKO CHITBI, S0X ° — BEIMUMHA MATHHTHOM
CUJIBL, a:€2:23,069'10729K1“'M3'072, ﬂ:122,081'10740KF'M4‘C72, 0=8.372. «MenneHHbIe» IUIIOIN
MOTYT CYIIECTBOBaTh TobKO mpu >4,4-10 %M. Tak kak df(r)/dr<0 mpu r>6,6-10""m, To, ¢
poctom I, BenuurHa cuibl f(r) yMmeHbiaercs, a MakcuMaibHasi €€ BEIMYMHA TOCTUTACTCS MPH
r=6,6-10"’m.

Ecin r=10"m, 1o f(r)=(1-0,023-10"*)23,069-10% *°H. Ilpu y=5, 6, 7, 8 BeauuuHa
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 oOpasom, mias co3ganus «raru» B 1H HeoOxommmo wmcmonb3oBaTh K
3IeKTPOH-aHTHIEKTPOHHBIX T1ap, rae k=4,34-10°7%,

o

O mapameTpax KOHJEHCATOPHOTO (OTOHHOTO ABUTaTelss. OH JOJKEH COCTOSTh U3 HapY KHOM
«aHTHURJICKTPOHHOI» U BHYTPEHHEH, «QJIEKTPOHHOW» TUIACTHH, W JUAJICKTPHUECKON TPOCIOUKH.
Jns  co3maHusl HamOONbIIEH BETHMYUHBI TSITH, HEOOXOAMMO, YTOOBI PACCTOSHHE MEXITY
AIIEKTPOHAMHM M aHTUAJIEKTPOHAMH B 3THUX TUIACTHHAX OBLTM KaK MOXHO MeHblie. [[is atoro
HYXXHO, 4TOOBI TOJIIMHA «AHTHUAJIEKTPOHHOW» IIACTUHBI I, W TOJIIWHA [; AMAIEKTPHUIECKOU
OPOCIOWKH OBLTM MHHMMAIBHO BO3MOXHBIMH, HO HE€ JOMYCKAIOUIUMH BO3MOXKHOCTHU
DIIEKTPUUYECKOTO TPOO0S M yTEUYKH «MEJICHHBIX» (OTOHOB W3 nBurarens. [lo-Buaumomy,
ONTUMANFHOE 3HAUEHUE CYMMBI [+l JOMYyCKaeT OMpPENeleHHYI0 YTEUKY «MEIJICHHBIX)
¢doronoB. Pacckazbl 0 HabmogeHusx spko cpersmuxcss HJIO xopomo KoppenupyroT ¢ 3Toi
TUIIOTE30M.



