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The paper describes a schematic structure of UFO photon propulsion system and explains how the structure is
used for generating electric current.

*

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

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

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

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

*

Throughout the time of its existence, the quantum theory has not found any approaches to
reveal the material essence of photon, to gain understanding of its inner structure, identify its
“motive force” that makes photon be in constant motion. Only the theory of non-linear
oscillations has achieved success in this subject.

It turned out that positron has nothing to do with photon, that it is an absolutely unfounded,
purely quantum fantasy and that photon is electron-antielectron dipole [1].

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

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

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

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



The distance between electron and antielectron in “slow” photon significantly exceeds
4.4-10°m. Therefore, electromagnetic “motive force” of such “slow” photon is much weaker
than the same in a “fast” photon and the “slow” photon velocity is much lower than the one of a
“fast” photon. In case with a “slow” photon, antielectron is going ahead while electron is
following the antielectron “track”. The studies showed that “slow” photons cannot be captured
by atoms. “Slow” photons are used to maintain constant magnetism in magnetic substances. Due
to “slow” photons fireballs exist [2].

*

A convincing, single-source experimental evidence for antielectron, that is, an electron-like
microscopic object of “negative” mass still does not exist. A single and clear design of the
experiment that could provide single-source evidence for existence of antielectron had been
presented by me already in the eighties of the previous century for publishing in “Theoretical and
Mathematical Physics” magazine of the Academy of Sciences of the USSR. The manuscript was
dismissed without consideration. As it follows from the review that | got physicists were simply
afraid of a positive result of the experiment which would become another convincing
experimental evidence for falseness of fundamental postulates of the quantum theory.

One such evidence had been published already then, but I did not know that. That was
experimental findings indicative of the fact that an atomic nucleonic system of any chemical
element is in a stable state of static equilibrium [3]. It is remarkable that these findings still have
not been “noticed” by quantum physics either in Russia or by other physical science
communities. An interesting and very tricky situation.

A similar situation had already taken place in Russia in Soviet times. Then, a semiliterate
agricultural academician T.D. Lysenko with assistants smashed up the Soviet genetics that was at
an international level. Russian physicists took an active part in defending the Soviet genetics
then. By a cruel twist of fate a similar situation started to progress at that time in physics itself
having covered the entire global physical science. Having made two grossest methodological
mistakes in building of structural models of atoms physicists came to the wrong conclusion that
methods of classical physics are basically inapplicable in the microworld theory and switched to
functional models of microscopic objects in the quantum theory.

Having denied magnetic interactions between microscopic objects the quantum theory had to
introduce an artificial concept of “spin” instead.

Using the concept of “spin” quantum physics managed to gain notional understanding of the
outcome of experiments conducted at Stern-Gerlach devices, superfluidity and superconductivity
phenomena, etc., but could not come closer to understanding of the structure of photon, to
understanding of the nature of fireball or to adequate understanding of superfluidity
phenomenon.

The phenomenon of superconductivity in the quantum theory has been explained using
concepts of “superconducting electron pair”, that is a pair of bound electrons having different
“spins”. An adequate understanding of this phenomenon can be achieved if only the term of
“superconducting electron pair” is replaced with the substantial term of “slow” electron-
antielectron dipole.

*

Knowing the structure of photon it is possible, without any special mental efforts, to identify
theoretical patterns of efficient utilization of photon energy for design of vehicles and electric
current generators.

Free photons and photons captured by various microscopic objects are in constant motion
from photon electromagnetic “motive force” equal to d=|ax?-86x7%, where ax is a force of
electric attraction between electron and antielectron, f6x is a force of magnetic repulsion
between the same, x is a distance between electron and antielectron in photon,
0=¢°=23.069-10%°kg-m*-s%, $=122.081-10*°kg-m*.s?, 6=8.372.

An efficient utilization of photon “motive force” requires that propulsion systems consist of
capacitor-type cells. The simplest cell includes two electrically conducting plates with dielectric



material between them. One of such plates should be filled with electrons while another should
be filled with antielectrons.

Would it be possible to use “fast” photons in such systems? A photon is “fast” if
x<4.4-10"m. Since electron in a free “fast” photon is going ahead of antielectron, while
antielectron is following the electron this equation may be fulfilled if r.+rg<4.4-10°m, where r.
is thickness of electron-filled plate; rq is thickness of dielectric material. Hence, electron-filled
plate and dielectric material must be ultrathin. Moreover, electron-filled plate must be
ultrastrong. Recall that the distance between proton and electron is the simplest atom of protium
is 5.3-10™m. Such materials can hardly be created.

And what can be said about the use of “slow” photons? “Photons are “slow” if x>4.4-10"m.
In case with a free “slow” photon antielectron is going ahead while electron is following the
antielectron. Therefore, more efficient utilization of “motive force” of “slow” photons requires
that the propulsion system has electron-filled plate of maximum thinness and ultra-high-strength
and dielectric material of maximum thinness.

The maximum “motive force” of “slow” photons can be achieved if dd/dx=0, i.e. if x=6.6-10
%m. This condition can hardly be technically implemented as well as in case with “fast” photons.
If x>6.6-10"°m “motive force” of a single “slow” photon will be significantly lower. If x=10"m,
then 8=(1-0.023-10%%)23.069-10°4*N. If g=5, 6, 7, 8, then 6=23.069-10°"*N and & takes the
values of 23.069-10™N, 23.069-10"'N, 23.069-10™°N and 23.069-10"°N. Thus, the “thrust” of
1N needs k “slow” photons to be used, where k=4.34.10°"%,

*

A capacitor propulsion system dielectric interlayer has to meet two incompatible
requirements. On the one hand, it has to be ultrathin so that photon “thrust” is as high as
possible. However, the less the dielectric material thickness is the more probable is an electronic
breakdown of the dielectric interlayer with further loss of electrons and antielectrons in the form
of photon emission. This could be avoided by making the dielectric interlayer thicker. But this
will inevitably result in less photon “thrust” of the capacitor-type unit. Hence, the golden mean
should exist so that both requirements are met in some way. In such case it becomes possible to
achieve quite satisfactory photon “thrust” but accept a partial loss of electrons and antielectrons
from the capacitor-type unit in the form of light emission.

*

According to information available in some mass media sources, there are two types of
UFOs. Vehicles of the first type are used for interplanetary transportation. Such vehicles feature
open capacitor propulsion systems which operation is accompanied with bright photon emission.
These photon losses are obviously replenished by absorption of immediate stellar (or solar as in
our case) radiation.

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

*

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



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

Photon and electric flows can be divided into flows of free electrons and flows of free
antielectrons not only under exposure to external inhomogeneous magnetic fields [1]. The natural
and most prominent inhomogeneity is a feature of proper highly gradient micromagnetic fields of
electrons, protons and neutrons.

*

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

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

If a “fast” photon di1=(e.1,e.) collides with electrons e, then following the photon
disintegration into electron e.; and antielectron e. the latter may either combine with the same
electron e, thus forming the original photon d;=(e:1,e.) that changed its motion direction
(classical scattering) or combine with another electron e, thus forming a new photon d,=(e.»,e.)
(Compton effect).

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

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

The contemporary physics has become capable of efficiently dividing “slow” photons into
free electrons and free antielectrons in inhomogeneous magnetic fields generated using Stern-
Gerlach devices.

[ ]

So, according to the structure described above a photon propulsion system should consist of
devices capable of converting “fast” photons into “slow” ones, accumulators of “slow” photons,
devices capable of dividing “slow” photons into electrons and antielectrons, and capacitor-type
motor.

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

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

[ ]

Capacitor-type photon propulsion systems can be used not only in flying vehicles. Basically

they suit for electrical power generation purposes, for instance, in turbine plants or in windpower



plants substituting turbine buckets or wind blades with capacitor-type photon propulsion
systems.
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Muxkpomup 26.
doronusie nurarean HJIO

JleonoB H.H.

HpI/IBG,HCHO OITMCaHUuEC HpHHHHHHaﬂLHOﬁ CXEMBI (I)OTOHHOFO JBUTATCJIA B HJIO. Paccxa3aH0, KaK HMCIIOJb30BaTh
OTY CXEMY I TCHCPUPOBAHUS DJICKTPHUICCKOTO TOKA.

*

MeuTbel 00 HCITONB30BAaHWH CBETOBBIX IMOTOKOB JJII KOCMHYECKHUX TOJIETOB BO3HUKIHM Ha
3emsie paBHO. OTkpbiTHE cBetoBOoro mgamieHust [I.H. JleOemeBbiM MO3BONMIIO TEpPEHTH OT
a0CTpaKTHBIX MEUTaHUM K OOCYXJIEHHIO KOHKPETHBIX MpoekToB. CHaudajga MOSIBHIIACH HJes
MACCBHOTO HCIOJB30BaHUSI COJTHEYHOTO CBETa C MOMOINBIO TPOMAJHOTO CBETOBOTO Tapyca,
YCTaHOBJICHHOTO Ha pakeTe. 3aTeM BO3HHK aKTUBHBIM BapHaHT ATOW WAEU, MpPEearoiararoiinii
CO3/IaHME Ha CaMOW pakeTe YCTPOHCTBa, TCHEPUPYIOIIETO CBETOBOW TMOTOK, HAIIPABICHHBINA Ha
MOBEPXHOCTh TMapyca. HakoHel, cTaiu Me4YTaTb O CO3/JaHUM PEAKTUBHBIX (OTOHHBIX
JIBUTATEJICH.

Bce »Ti BapuaHThl OCHOBaHBI HA OJJTHOMOMEHTHOM, OJHOPAa30BOM HCIOJIB30BAaHUHU KaXIOTO
¢dorona. Hwukakue papyrue, MeHee TNPUMUTHUBHBIC BapHAHTHI HCIOJIB30BaHUS (HOTOHOB
COBpEMeHHas1, KBaHTOBas (PU3MKA BBISIBUTH HECTIOCOOHA B TIPHUHIIUIIE.

JIBMKCHHE COBPEMEHHBIX TPAHCIIOPTHBIX CPEJICTB OCYIIECTBISETCS HE C ITOMOIIBIO
MOJTyYeHUs] PEaKTUBHOW TSTH 3a CUET MPOCTOTO BBHIOpACHIBAHUS TOILTMBA C TPAHCIIOPTHOTO
CPEJICTBA, a 332 CUET UCIOJB30BAHUS CKPBITHIX, TOTCHITHAIBHBIX SHEPTETUICCKUX BO3MOKHOCTEH
TOTUIMBA. {7151 MCMIONB30BAHUS CKPBITHIX YHEPTETHUECKUX BO3MOXKHOCTEH (POTOHOB HEOOXOAMMO
BBISIBUTh BHYTPCHHEE YCTPOMCTBO 3THX (hoToHOB. KBaHTOBas (m3mka Ha 3TO OKa3ajiach HE
CrocoOHa M3-32 U3BSIHOB B €€ MOCTYIATUBHOM 0ase.

KBantoBas ¢usnka onpenenseT GOTOH KaK «IOKAJTU30BAHHBIA CTYCTOK DHEPTHH» MM KaK
«JIOKATM30BAHHBIN BOJIHOBOU makeT». Ho JIokann30BaHHBIM CTYCTKOM DYHEPTUU SBISETCS JFO00I
MHUKPOOOBEKT, Jt000H, 6e3 uckiItoueHuid. BomHa ke SBISIETCS HE CaMOCTOSTEIbHBIM BHIIOM
MaTepUH, a BCETO JIMIIb OJHUM U3 BUJOB O8uUJiCeHUss MaTepur. Tak 4To TU OMpeelieHus, He
packpeiBasi cymecTBa (OTOHA, TPOCTO MACKUPYIOT OTCYTCTBHUE COACPIKATEIHLHOTO TMOHHUMAaHUS
MaTepHaJIbLHOTO CYIIECTBA 00BEKTa M0 UMEHU «(HOTOHY.

*

KBantoBasi Teopus 3a Bce BpeMsi €€ CYIIECTBOBAHUS HE HAIlJIa MOIXOJOB K PACKPBITHIO

MaTepHaIbHOW CYNIHOCTH (POTOHA, K JOCTHKCHHIO NMMOHWMAHUS €r0 BHYTPEHHEH CTPYKTYPHI, K
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BBISIBJICHUIO «JIBIDKYIIEH CHIIB) (OTOHA, 3aCTaBISIONICH €ro HaXOAUThCA B IOCTOSHHOM
nBrkeHnH. Crienarb 3T0 CMOTJia TeOpUs HEMMHEWHBIX KoeOaHui.

Oxkazanoch, 4TO MO3UTPOH HUKAKOTO OTHOIIEHUS K (POTOHY HE UMEET, YTO 3TO — COBEPIICHHO
HEO0OOCHOBaHHAs, YHMCTO KBaHTOBas (aHTazus, U 4YTO (HOTOH SBISETCS  DIEKTPOH-
AHTUAJIEKTPOHHBIM JunosieM [1].

AHTUAJIEKTPOH TPEACTaBIseT CO0O0WM  3AIEKTPOHOMOAOOHBIH OOBEKT C EAMHUYHBIM
«ITOJOXKUTEILHBIMY JIEKTPUICCKUM 3apsaoM (+e), , o0Ialalonmil «oTpUIaTeNIbHOM» MaccoH,
BEJIMYMHA KOTOPOM paBHAa M., MAarHUTHbIM MOMEHTOM BEJIUYMHBl [ W SBISIOLIUKCA
JuaMarHeTukoM. KBaHTOBBIE MOCTYNIAThl HE JJOMYCKAIOT CYIIECTBOBAHUS aHTUAJIEKTPOHOB M3-3a
«OTPULIATEIBHOCTU» HX Macchl. Ham He u3BEeCTHbI CYOCTaHLMOHAJIbHBIE  OTIHYUS
«OTPULATENBHOM» MACChl AHTHUAJIEKTPOHA OT «IIOJIOKHUTEIBHOW» MacChl 3JEKTpoHa. ITa
TEPMHUHOJIOTHS 00YCIIOBIIEHA TOJBKO HEOOXOJMMOCTBIO MPOBEICHUSI KOJTHMUYECTBEHHBIX PacYEeTOB.
N, x0T MBI Tak K€ HE 3HAEM, YEM OTIIMYAETCA «OTPULATENIBHBIN» JIEKTPUUYECKUN 3apsiy OT
«I1OJIOKUTEJIBHOT0», UCII0JIb30BAaHUE ATOM TEPMUHOJIOTUU MO3BOJSET HAM YCIIEIIHO IPOBOIUTH
KOJIMYECTBEHHBIE PACUYETHI AJICKTPUUCCKUX SIBJICHUN.

Mexay »5JIE€KTpOHOM U AHTUDJIEKTPOHOM JACHCTBYIOT 3JIEKTPUUYECKOE MPUTSKEHUE U,
BCIICJICTBME UX JIMaMarHeTW3Ma, MarHUTHOE OTTaJKuBaHUe. M3-3a «OTpUIIATEIBHOCTH» MAacChl
AQHTUAJIEKTPOHA, U Ha AJIEKTPOH, U Ha aHTUAJIEKTPOH JIEHCTBYET 3IEKTPOMArHUTHAS CUJIa OJTHOTO
Y TOTO K€ HAIpPaBIICHUS.

DNEKTPOH-aHTUAIEKTPOHHBIM TUMONL 0071a/1aeT HEYCTOMYMBBIM CTATUYECKUM PABHOBECHEM
IIPU PACCTOSIHUM MEXKJY SJIEKTPOHOM M AaHTHUIJIEKTPOHOM x=4,4-10"1. Ecim x<4,4-10",
(hOTOH SIBISACTCS «OBICTPBIM», €CITH x>4,4-10‘1OM — «MEIUJIEHHBIM.

«bpIcTpBIe» (DOTOHBI JBHIKYTCS C OIPOMHBIMH CKOPOCTSIMH, 3aBUCSIIMMH OT TUIOTHOCTH
BCTPEYHOTo 3(pupa. DNEKTPOH B «OBICTPOM» (POTOHE UIET BIEPEIU, AHTUAIEKTPOH — IO «CIISTY»
anekTpoHa. «bbeicTphie» (OTOHBI MOTYT 3aXBaThIBAThCA KaK CBOOOJIHBIMM aTOMaMH, TaK W
aTOMaMH, CBS3aHHBIMHU B HE CJIIUIITKOM MAacCUBHBIE coeMHEeHHUs. CBOOOIHBIE aTOMBI U ATOMHBIE
arperaTel, B pe3yJbTaTe 3axBaTa (POTOHOB, MEPEXOIAT B «BO30YKIEHHOE» COCTOSHUE U
Pa3TOHSAIOTCS «ABIDKYIIEH CUIOW» (POTOHOB O CKOpPOCTEH, BEIMYMHA KOTOPHIX 3aBUCUT OT
MJIOTHOCTH BCTPEYHOTO MOTOKA dupa.

PaccTosiHue MeXAy SIEKTPOHOM M aHTHUAJIEKTPOHOM B «MEIJIEHHOM» (DOTOHE 3HAUUTEIHHO
[IPEBBIIIAET BEIUYUHY 4,4-10"m. [TosTOMy BenMYMHA HJIEKTPOMATHUTHON «IBUKYIIEH CHIIBD»
«MEJIIJICHHOTO (POTOHA HAMHOTO MEHBIIIE, YeM BEIUYHMHA «IABMXKYIIEH CHIB B «OBICTPOM»
(GOTOHE, W CKOPOCTh [BIDKCHHSI «MEIJEHHOTO» (OTOHA HAMHOTO MEHBIIE, YeM CKOPOCTh
IBUXKEHHUS «ObicTporoy» ¢otoHa. B «MemneHHOM» (OoTOHE BHepedu HUIET aHTHAIEKTPOH, a
AJIEKTPOH — MO «CIEAy» aHTUAJEKTpoHa. VccnenoBanus mokasainu, 4YTo «MeJICHHbIe» (POTOHBI
3aXBaThIBaThCs aToMaMud HE MOTyT. C MOMOIIBIO «MEICHHBIX» (DOTOHOB MOMAJIEPKUBACTCS
MOCTOSTHHBI MAarHEeTHW3M B MarHUTOAKTHUBHBIX BEIIeCTBaxX. biaromgaps «MmemieHHbIM» (OTOHAM,
CYILIECTBYIOT IIapOBBIE MOJHUU [2].

*

Y6enurenpHOTO, 0e3aIbTepHATHBHOTO SKCHEPUMEHTAIBHOTO JI0OKa3aTelIbCTBa
CYIIIECTBOBAHUSI AHTUAJICKTPOHA — DJIEKTPOHOMOJOOHOTO MHUKPOOOBEKTA C «OTPHUIATEIHHOM
Maccod HeT A0 cux mop. Ilpocras, deTkas cxemMa OJKCIHEPUMEHTa, CIOCOOHOTO JaTh
0e3ampTepHATUBHOE JIOKA3aTENIbCTBO CYIECTBOBAHMS AHTUAJIEKTPOHA, OblIa TMpeAcTaBiIcHa
MHOIO €IlI€ B BOCBMHAECATHIX roaax nponuioro Beka B xypHaal AH CCCP «Teopernueckas u
MaTemaTtuueckas gusuka». Pykomnuce Oblia oTkiIoHEHa 6e3 o0cyxaeHus. M3 nomyuyeHHOW MHOIO
PEIEeH3UN CJEeNOBAN0, YTO (PU3UKH TMPOCTO HCIYraiuch MO3UTHUBHOTO pe3yjibTara 3TOTO
OKCIIEPUMEHTA, KOTOPBIA MOCTYXKWJ Obl emé OJHUM YOeAUTENbHBIM HKCIEPUMEHTATbLHBIM
JIOKA3aTEbCTBOM OITMOOYHOCTH (PyHIAMEHTABLHBIX TOCTYIATOB KBAHTOBOW TEOPHUH.

OpHo Takoe J0Ka3aTeNnbCTBO TOTA YK€ ObLIO OIMyOJIMKOBAaHO, HO sI 0 HEM ellé He 3HaJI. DTO
OBLITN DKCIIEPUMEHTAIbHBIE PE3YNIbTAThI, TOBOPAIINE O TOM, YTO CHCTEMa HYKIIOHOB aTOMHOTO
sypa JIF0O0ro XUMHUYECKOTO AJIeMEHTa 00J1alaeT YCTOMYMBBIM CTaTUYECKUM paBHOBecHeM [3].
3HaMEHATEeNbHO, YTO ATH PE3YyIbTAaThl KBAHTOBOW (PU3UKOW O CHX TOp «HE 3aMEUCHBI» HH B



Poccun, HM fApyruMu Hay4YHBIMH (PHU3MYECKMMH cooOmiecTBamMH. HWHTepecHas M O4YEHb
«JIeJIMKaTHas» CUTYyalusl.

[Tono6Hast curyaums B Poccum yxke wHMena MecTo B COBETCKHME BpeMeHa. Torma
MOJYTPaMOTHBIA  CEJIbCKOXO3SIMCTBEHHBIN  «akaaemMuk»  T.J[.JIpiceHko ¢ moapy4YHBIMU
PasTPOMMIIM COBETCKYIO T€HETUKY, HaXOJUBIIYIOCS Ha MHPOBOM ypoBHE. Poccuiickue ¢uzuku
TOrAa NPHUHSUIM aKTHMBHOM ydacTue B 3alUTe COBETCKOH reHetwku. Ilo xkecrokoi HMpoHUM
CyanObl, B T€ K€ BpEMEHA, aHAJOTMYHas CUTYyallds Havaja pa3BUBAThCS M B caMol (hu3MKe,
OXBaTHB BCIO MHPOBYIO (GU3MYeCKyr0 Hayky. JlomycTuB naBe rpyOeiimine MeToI0JOrHYecKue
OMOKH TPU MOCTPOCHUU CTPYKTYPHBIX MOJEICH aroMoB, (PM3MKH MPHUIUIM K OMHUOOYHOMY
BBIBOAY O IPUHIUNHAIBHON HEBO3MOXKHOCTH NPHUMEHEHHs] METOJOB KJIACCUYECKOM (U3UKU B
TEOPHH MUKPOMHpPA U MEPEIUTH K HCIOJIb30BAaHUIO ()YHKIIMOHATBHBIX MOZENEH MUKPOOOHEKTOB
B KBaHTOBOI T€OpUH.

OTKa3aBIIMCh OT y4eTa MarHUTHBIX B3aMMOJEHCTBHI MEXKIYy MHUKPOOOBEKTaMH, KBaHTOBAs
Teopust ObUla BBIHYXKJEHA 3aMECTUTh Yy4YeT JTHUX B3aUMOJEHCTBUH  HCIIOJIb30BAaHHEM
HCKYCCTBEHHOI'O ITOHSTHS «CITUHY.

C nomouiplo MOHATUS «CIIMH» KBAaHTOBOW (PM3UKE YIAIOCh BBICTPOUTH KBAa3MIIOHMMaHHE
pe3yabpTaTOB AKCIIEPUMEHTOB Ha ycraHoBKax llltepHa-I'epnaxa, sBICHUN CBEPXTEKY4ECTH M
CBEPXIPOBOJUMOCTH, ..., HO HE YAaJI0Ch Ja)ke NPUOIU3UTHCA K IOHUMAaHUIO CTPYKTYpbI (POTOHA,
K [OHUMaHWIO MPUPOAbl IIAPOBOM MOJHUUM U K aJE€KBAaTHOMY IIOHUMAHUIO SIBJICHUS
CBEPXTEKYUECTH.

SIBieHNE CBEPXIIPOBOIMMOCTH B KBAaHTOBOW TEOPHH YIAIOCh OOBSACHUTH C ITOMOUIBIO
npecTaBiIeHuit 0 cymecTBoBaHUM «KynepoBCKOM 3JIeKTpOHHOM Mapb» - CBA3AHHOM MEXITY
co00i1 mape 3JeKTPOHOB C Pa3HbIMU «CIUHAMM» AJIEKBaTHOE NOHUMAHUE 3TOTO SIBJICHUS MOKET
ObITh JIOCTUTHYTO TOJIBKO B TOM cCilydae, eciau TepMHH «KyrnepoBckas 3JIeKTpOHHas mapa»
3aMEHUTD COJIEP)KATEIbHBIM TEPMUHOM :«MEJIEHHBIN 3JIEKTPOH-aHTUAJIEKTPOHHBIN UTIOIb.

*

3HaHME CTPYKTypbl (OTOHa TMO3BOJIsIET, ©0€3 0co00ro HampsKEHUS YMCTBEHHBIX
CHOCOOHOCTEH, BBIIBUTH TEOPETUUECKHE CXEeMbl 3(PPEKTHMBHOIO HCMOIb30BAaHUS IHEPIETUKU
(OTOHOB /17151 MOCTPOEHUS TPAHCIOPTHBIX CPEACTB U FEHEPATOPOB IEKTPUUECKOI0 TOKA.

CBobosHble GOTOHBI U (POTOHBI, 3aXBaUEHHBIE PA3IMYHBIMU MUKPOOOBEKTAMHU, HAXOAATCS B
MOCTOSIHHOM JIBUKEHHM 3@ CUET 3JIEKTPOMAarHUTHOW <JIBHXKYIIEH CHIbD» (POTOHA, BEIUYUHA
KOTOpOii paBHa O=|ox 2-A0x|, rae ox? — BeNMMUMHA CHITBI SMEKTPHUCCKOrO MPHTSKEHUS MEXKTY
JIIEKTPOHOM M aHTHAJICKTPOHOM, S0X° — BelWUMHA CHIIBI MATHHUTHOTO OTTAIKHBAHHS MEKILY
HUMH, X — BEJIMYMHA PACCTOSHUS MEXJIY OJJIEKTPOHOM U aHTHAJIEKTPOHOM B (OTOHE,
0=¢?=23,069-10°kr-m>¢ %, #=122,081-10"%r-m*-¢?, 6=8.372.

Jist 5 PEeKTUBHOTO MCTIOJIB30BAHUS «IBHKYIIEH CHUIIBD) (POTOHOB, IBUraTeIbHBIC YCTAHOBKU
JOJIKHBI COCTOSITh U3 sTU€EK KoHOencamoprozo muna. IIpoctelinas siuelika BKIIO4YaeT B ceOsl 1Be
AIIEKTPONPOBOIAIINE OOKIIAKH C pa3AeaIONIUM UX AUdIeKTpuKkoM. O/1Ha U3 0OKIIAJ0K JTOJIKHA
OBITh 3aIl0JIHEHA DJIEKTPOHAMHU, JAPYyTasi — AaHTUAIEKTPOHAMH.

MOoOHO M B TaKMX YCTaHOBKaX HCIIOJIb30BaTh «ObICTpbIe» (OTOHBI? DOTOH «OBICTPHIIIY,
ecn x<4,4-10"1. Tak kak B CBOGOXHOM «OBICTPOM» (OTOHE OSIEKTPOH yberaer OT
AQHTUDJIEKTPOHA, a AHTHUAJIEKTPOH €ro JOTOHSAET, TO 3TO HEPABEHCTBO MOJKET BBINOJIHATHCS
TOJIBKO B TOM CITy4dae, eciu re+rd<4,4-10'10M, rje I — TONIIUHA OOKJIAKH C DJIEKTPOHAMH, a 4 —
TOJIIIMHA JUAJIEKTpUYEecKoil mpocnoiiku. CrenoBarenbHO, OOKIaIKa € 3JEKTPOHAMHU U
TUDJIEKTpUYECKasl TPOCIIONKa JOJKHBI OBITh cBepXTOHKMMH. [Ipum »TOM, oOOKIagKa
AIIEKTPOHAMM JIOJDKHA OBbITh emé M CBepXNpo4yHoil. HamomMHHM, 4YTO paccTosiHME MEXay
IIPOTOHOM M 3JIEKTPOHOM B IPOCTEMIEM aToMe, B aTOME INPOTHS PABHO 5310w Bpsan mm
BO3MO>KHO CO3/IaHH€ TaKUX MAaTEpPHAJIOB.

A 4YTO MOXHO CKa3aTb 00 HCIOJB30BAHUU «MEAJICHHBIX» (POTOHOB? VY «MEJICHHBIX»
doronoB x>4,4-10'°. B cBOGOIHOM «MeIEHHOM» (POTOHE AHTHIIEKTPOH yberaer OT
JJIEKTPOHA, a »dJEKTPOH CTPEMUTCS JOTHAaTh aHTUANEKTpoH. Ilostomy 1y Hambonee
3 PEKTUBHOTO HCHOJB30BAHUS «IBIXKYIIEH CHIIBD» «MEMJICHHBIX» (OTOHOB ABHraTelIbHAs



KOHJICHCATOPHAsl YCTaHOBKA JOJKHA MMETh MaKCHUMAJIbHO TOHKYIO U CBEPXIIPOYHYIO OOKIIAIKY,
COJIEPIKalIYI0 aHTUAJIEKTPOHBI, 1 MAKCUMAJIbHO TOHKYIO IUAJIEKTPUUYECKYIO IIPOCIONKY.

MakcumManbHasi BEIMYHMHA «JIBIKYIICH CHIBDY «MEIJICHHOr0o» (OTOHA MOXET OBITh
nocturayra npu dd/dx=0, 1.e. mpu x=6,6-10""m. Texunueckas peanu3anus 3TOro YCJIOBHS Tak
)K€ MaJOBEpOSTHA, KAK M B CIydae ¢ «ObICTpIME» doToHamu. IIpu x>6,6-10"% Bemmunma
«IBMKYILEH CHIIBD OJHOTO «MEICHHOT0» (pOTOHA Oy[eT 3HaUuTeNbHO MeHblIe. Bcmm x=10w,
to 8=(1-0,023-109123,069-10°"*H. Ipu =5, 6, 7, 8 Bemmumna 0=23,069-10°°H
npuHuMaer 3Hadenus 23,069-107°H, 23,069-107H, 23,069-10°H u 23,069-10™°H. Taxum
o0pasom, st co3nanus «Tsaru» B 1H Heo0X01uMo UCToIbp30BaTh K «MeUICHHBIX» (POTOHOB, Ij1e
k=4,34-10°"%,

*

JusnekTpudeckasi Mpocioiika B KOHJIGHCATOPHOM JBUTATENE JIOJDKHA YAOBIETBOPAT ABYM
HECOBMECTUMBIM ycnoBusiM. C OHON CTOPOHBI, OHA JOJDKHA OBITH MPENeIbHO TOHKOM, 4TOOBI
doTtoHHas «TAray ObLIa MaKCUMalibHO BO3MOXKHOW. OHAKO, MPU YMEHBIICHUH TOJIIUHBI
TVDJICKTPUIECKON TPOCIONKH, YBEIMYMBACTCS BEPOSITHOCTH AJIEKTPOHHOTO Tpo0osi 3TOU
MPOCIOWKH C TOCIEAYIOLEH MOTepeil AJIEKTPOHOB M AHTUARJIEKTPOHOB B BHIE (DOTOHHOTO
U3JTYYEHHUsI. DTOTO MOXKHO ObLIO OBbI M30€KaTh 33 CYET YBEIMYCHUS TOJIIUHBI TUIIEKTPUIECKON
npocioiiku. Ho 370 Hen30exHO MpUBEAET K YMEHBIICHUIO (JOTOHHON «TATH» KOHIAEHCATOPHOMN
YCTaHOBKH. 3HAYHT, JIOJDKHA CYIIECTBOBATH «30JIOTAst CEPEAMHAY, YIOBICTBOPSIONIAs, B KaKOi-
TO Mepe, 000OMM YCIOBUSM. B 3TOM cilydae MOXHO MOJIYUYUThH BIIOJIHE YIOBJIETBOPUTEIBHYIO
(GOTOHHYIO  «TSTY», HO TPHUICTCS CMHUPHUTBCS C YACTHYHBIM YXOJOM DJIGKTPOHOB U
AHTHUDJIEKTPOHOB U3 KOHJACHCATOPHOUN YCTAaHOBKH B BHJI€ CBETOBOT'O U3ITyUCHUS.

*

CornacHo Bcrpeuaromeiics B CMU undopmanuu, cymectByroT aa tuna HJIO. Anmapats
NEPBOro THUIA MCIOJB3YIOTCS JJs MepeMellleHui B IIaHeTapHbIX MacmTabax. OHM oOnanaroT
OTKPBITBIMUA KOHJCHCATOPHBIMH JIBUTaTENIMH, pPaboTa KOTOPBIX COMPOBOXKIAETCS SPKUM
(GOTOHHBIM U3ITydeHUEM. OTH ()OTOHHBIE TOTEPU BOCIIOJHSIOTCS, MO-BHIAUMOMY, 3a CUET
MOTJIONICHHS OMMKANIIero 3B€3JHOTO U3ITyueHus (B HAILIEM Clydae — COJTHEYHOTO).

B MexX3Be3gHOM TNPOCTPAHCTBE, BAAIM OT H3IYYAIOUIMX 3BE3[, IOTJIOMICHUS BHEITHHX
¢dboTOHOB, ISl KOMIEHcalMu ()OTOHHBIX MOTEpPh B ammapaTax MEepBOrO THIA, OYEBUIHO, HE
nocratouHo. [lodToMy ammapatel, NMpeTHAa3HAUYEHHBIC JUIS JUTUTSIBHBIX IIOJIETOB BIAIH OT
JIOCTaTOYHO MOIIHBIX HMCTOYHUKOB (DOTOHOB, OJKHBI OBITh 3aKIIOUYEHBI B OOOJOYKH,
MOTJIONIAIOIIME HE TOJIHKO BHENTHUE (POTOHBI, HO M (DOTOHBI, M3ITydaeMble KOHICHCATOPHBIMU
JBUTATENSIMU, N7 JalbHEHIIero WX HCIOJIb30BaHMUSA. Pa3Mepbl TakuxX ammapaTtoB JOJKHBI
3HAUUTENIBPHO MPEBBINIATh Pa3MEphl anmaparoB IMEPBOrO THIA W OHH JIOJDKHBI OBITH IOYTH
HeHabmogaeMbiMUd. HeHaOmo1aeMoCTh TakMX ammapaTroB HapyllaeTcs TOJNBKO B TOM clyyae,
€CITM OHM OKa3bIBAIOTCS MEXAy HaOJrojaTeleM W MCTOYHMKOM HW3JTy4eHHWs. Takue CHTyaluu
MaJIOBEPOSATHBI, HO, COTJIACHO OTAENBHBIM CKYMbIM cooOmeHussMm B CMU, oHu, TeM HE MeHee,
ObLTH 32 UKCUPOBAHBI.

*

B kBaHTOBOI TeopwW AJI BBISIBICHUS WICH WCIOJB30BaHUS KOHJICHCATOPHBIX JBUTATENICH
HET HUKAaKUX MPEANOChUIOK. B «kiaccmueckoi» TeOpUHM MHUKpPOMHpA dTa HIes JEKUT «Ha
noBepxHOCcTHY». OnmHaKo, €€ OKa3ajJoch HENerKO OOHApPYXHUTh W3-3a TOW MCHXOJOTHYECKOH
nedopMaliu  HaydyHBIX METOJIOB HCCIIENOBaHWM, wu3-3a Toro IIpokpycTtoBa yceueHus
HCCJIEIOBATEILCKUX CIIOCOOHOCTEH (PU3WYECKOTo COOOIIeCTBa, KOTOpPbIE MPOU3O0LUIA B
pe3yNbTaTe CTOJIETHEr0 BCEMUPHOT'O TOCHOJICTBA KBAHTOBOTO 00pa3a MBIILICHUS.

Nnes KoHAEHCATOPHBIX ABUTATENIed OKa3ajach 4Ype3BblYaiHO mnpocTtod. OmHako, M €€
TEXHUYECKON pean3aliid COBPEMEHHAs 3€MHasl IMBUWIIM3ALMS BPSI U roToBa. TpymaHocTH e€
pealM3allud CBSI3aHBI HE TOJBKO C HEOOXOIMMOCTBbIO H3TOTOBJIEHUS CBEPXTOHKHUX U
CBEPXIIPOYHBIX DIIEKTPONPOBOIANINX W JUAIEKTPUYECKHX MartepuanoB. [[ns obecrneueHus
JUTATEIIBHOMN paboTOCIIOCOOHOCTH KOH/ICHCATOPHBIX JIBUTaTEJICH, HEO00XOINMBI
BBICOKO?()(DEKTUBHBIE AKKyMYJISTOPBHI 3JCKTPOMArHUTHOM HHEPTUUM U BBICOKOA(P(HEKTUBHBIC



cemapaTopbl JUIsl MPeoOpa3oBaHMsl JTOW HSHEPrUU B TOTOKHM CBOOOIHBIX JIIEKTPOHOB U
AHTHUDJIEKTPOHOB.

Paznenenne (OTOHHBIX W ANEKTPUYECKUX TIOTOKOB HA MOTOKUA CBOOOJHBIX AJIEKTPOHOB H
CBOOOAHBIX AHTHAJICKTPOHOB MOKET MPOUCXOIUTh TOJIBKO TMOJ BIMSHHEM BHEIIHUX
HeoOHOPOOHbIX MAarHUTHBIX ToJieit [1]. EcrecTBeHHOI, Hanboiee CHILHOW HEOIHOPOIHOCTHIO,
0071a/1a10T COOCTBEHHBIE CHJILHOTPAJIUEHTHBIE MUKPOMArHUTHBIE T0JI 3JIEKTPOHOB, IPOTOHOB U
HEUTPOHOB.

*

«BBICTPEII) (OTOH MOXKET pacragaThCs Ha CBOOOHBIC MIEKTPOH U aHTUAJICKTPOH TOJIHKO B
pe3ysbTaTe MPsIMOT0 CTOJKHOBEHHS C JIPYIrMM MHUKpooObekToM. [locMoTpuM, 4YTO MOKET
MPOUCXOUTH B PE3YJIbTaTe TAKUX CTOJIKHOBEHUI U PaCaIoB.

Ecnu «ObIcTphIii» (OTOH pacnagaercs B CTOJIKHOBEHUU C HEUTPOHOM, TO OCBOOOAMBIIUKCS
AHTHURJIEKTPOH WM OCTAETCS CBOOOIHBIM, HIIM YCTPEMIISIETCS K HEUTPOHY M, COCTUHUBIIKCH C
HUM, 00pasyeT MpoToH: N+d—N+e.+e. —p+e,. DNEKTPOH MMM OCTaeTcs CBOOOMHBIM, HJIH
BTSATHUBACTCS IPOTOHOM B €TI0 «3JICKTPOHHYIO 00O0JIOUKY».

Eciau mpou30Iuio CTONKHOBEHHE «OBICTPOro» ¢otoHa di=(es1,e.) C 3JIEKTPOHOM e+, TO,
nmociie pacmana (GoToHa HA JJICKTPOH e+ M AHTUDIEKTPOH e., MOXET TPOU30UTH WIH
00beMHEHHE aHTHAJIEKTPOHA €. C TEM JK€ DJICKTPOHOM e+1 B HUCXOIHBIH (GoToH di=(e+1,e.),
W3MCHUBIIUN HAaNpaBJICHUE JBIKCHHUS (KIACCHUYECKOE pacCesHHe), WIH OO0beIUHEHUE
AQHTHRJICKTPOHA e. C IPYTUM 3JIEKTPOHOM e+2 B HOBBIH (h0TOH dr=(e+2,e.) (3ddexT Komnrona).

Eciu «ObICTpHIi» (HOTOH pacnamaercs B CTOJIKHOBEHHH CO CBOOOIHBIM MMPOTOHOM, TO, ITOCIIC
pacmana, aHTHAJIEKTPOH OCTAaeTCs CBOOOJIHBIM, a B3JEKTPOH WM OCTaeTCsl CBOOOIHBIM, HIIU
BTSATHUBACTCS IPOTOHOM B €T0 «3JIEKTPOHHYIO 000JIOUKY».

[To-BuMOMYy, pa3IeUTh MOTOK «OBICTPHIX» (POTOHOB HA MOTOK CBOOOJHBIX JIEKTPOHOB U
MOTOK CBOOOJHBIX AHTHUAJICKTPOHOB 0O€3 WCIOJh30BAaHUS BHENIHETO HEOJIHOPOJHOTO,
CUWJIBHOTPAJMEHTHOTO MAarHUTHOTO TOJs, He ynaactcs. OaHAaKo, XOPOIIO HW3BECTHO, YTO
«OBICTpBIC» (POTOHBI, TOMAJas B COJHEYHBIE DHEPIeTUYCCKUE YCTAHOBKH, MPEOOpa3yroTcs B
ANEeKTpUYecKuil TOK. J{msi 9Toro «ObICTpbie» (OTOHBI MOMKHBI PACMACTHCS HA AJNEKTPOHBI U
aHTURJIEKTPOHBI. OCTaBasICh, IMTOCIIE 3TOTO, B YCTAHOBKE, AIICKTPOHBI M AaHTUAJICKTPOHBI HE MOTYT
BHOBb OOBEAMHUTHCS B «OBICTpBIe» POTOHBL. OHM MOTYT HIIM OCTAThCS U30JIMPOBAHHBIMU, WU
00BETMHUTHCS B «MEJIJICHHBIEY» (DOTOHBI.

«Memniennbie» (OTOHBI coBpeMeHHas (u3uka Hayuuinach J(PQGEKTUBHO pa3AeNsiTh Ha
CBOOOHBIC 3JIEKTPOHBI M CBOOOJHBIC AHTHUAICKTPOHBI B HEOJHOPOJHBIX MaKPOMAarHUTHBIX
MOJISAX, co3aBaeMbIX B yctaHoBKax [lItepua-I'epnaxa.

°

Wtak, cormacHO mMpuUBENEHHOW cxeMe, (OTOHHBIM JABUTATENbh JODKEH COCTOSTH U3
npeoOpaszoBareiei «OBICTPBHIX» (OTOHOB B «MEUICHHBIC»d, W3 HAKOMMTEICH «MEICHHBIX)
GOTOHOB, W3 AeNUTENeld «MEIJICHHBIX» (OTOHOB HA DIIEKTPOHBI U AHTUAIICKTPOHBI, M W3
KOHJICHCATOPHOTO JIBUTATEIIS.

CoBpeMeHHAas 3eMHasl [TUBUIM3AIMS TEXHOJIOTMUECKH HE TOTOBAa K peaau3allid dJIEMEHTOB
9TOW CXEMBI, MPUTOJIHBIX K MPAKTHYECKOMY HCIOJb30BaHWI0. Ho mMerommecss HaOIOIeHUS
paznuunbix HJIO cBUIETENBCTBYIOT 00 OTCYTCTBUU MPUHIIUIHAIBHBIX MPENIATCTBUNA HA MYTH K
nocTkeHuto 3tod nenu. Paspaborunku HJIO Bce TexHHuYeckHe TPYIHOCTH YCHEIIHO
npeogosenu. [Toka HEsICHO, KaK OHU ATO CAENAaIM M 4ero 3To uM cromno. OgHAKO, HEKOTOPHIE
HEYETKHEe HAMEKH Ha CIIOCOOBI MPEOJIOJICHUS ITHX TPYIHOCTEH, COAEp)KaTcs B TMOKa3aHHBIX
BCKOJIB3b 10 TV ockonkax kpymenus HJIO.

[TpuBeneHHOE OMUCaHWE CXeMBI (DOTOHHOTO JIBHTATEINIS IO3BOJISIET BBIUTH W3 3aTSHKHOTO
CTYIOpa KBAHTOBOTO HETIOHUMAHUS M HAYaTh MOMCKU MIPAKTHYECKOHN peann3aIii CXEMBI.

[ ]

@DOTOHHBIC ABUTATEH KOHICHCATOPHOTO THMA MOTYT OBITh HCIIOJIB30BAaHBI HE TOJILKO B
JeTaTeNbHBIX ammapartax. VX, B NpuUHIUIE, MOXXHO HCIIOJNb30BaTh Ui MPOU3BOJCTBA
AIIEKTPUYECKONM DHEPTHUH, HAMPUMEP, B YCTAHOBKAX TYpOMHOMOIOOHOTO BHJIA UM B BETPOBBIX



YCTaHOBKaX, 3aMCHUB Typ61/IHHBIe JIOIaTKW HJIM BCTPOBLIC JIOMMACTU KOHIACHCATOPHLIMU
(bOTOHHBIMI/I JABUTaTCIISIMU.
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