Microwold 12.
Self-Acceleration of Matter

N.N. Leonov
The capability of self-acceleration is a feature of electrons, neutrons, protons, electron-antielectron dipoles etc.

There are two kinds of objects in the material world which are capable of self-accelerating.
One of them results from the fact that primitive objects of various levels of matter organization
feature vortex-like structures. Another is related with existence of objects having “positive” and
“negative” masses.

* *

Experimental evidence necessary for understanding the internal structure of primitive
microscopic objects had been accumulated in physics already by the second half of the previous
century. This is the results of experiments by Oersted, Michelson, Lorentz and the results of
experiments on collision of macroscopic objects accelerated using the appropriate arrangements.
Only an objective analysis of these results was missing.

*

A delusive exterior simplicity of Oersted’s experiment outcome led to the false conclusion
that magnetism in that experiment is induced by motion of electric charges. Because of such a
conclusion physics refused to consider magnetic interactions among microscopic objects in the
microworld theory.

Indeed it emerged that the magnetism is induced by motion of self-magnetic fields of electric
charge carriers rather than by motion of electric charges. For gaining such understanding it was
necessary to revise the outcome of experiments by Michelson, Lorentz as well as experiments on
collision of microscopic objects accelerated using special arrangements.

*

An unprofessional analysis of a priori situation in Michelson’s experiment gave birth to a
false conclusion of non-existence of ether that would interact with microscopic objects. It
appeared that Michelson’s experiment can neither confirm nor negative the hypothesis of ether
existence. The experiment outcome is only indicative of the fact that ether, if exists, interacts
with microobjects.

*

Because of its refusal to consider ether in the microworld theory physics could not explain
the mechanism of Lorentz force that distorts the path of electron moving across the external
magnetic field lines and could not gain an adequate understanding of the outcome of experiments
on collision of microscopic objects accelerated using special arrangements.

*

The recognition and correction of the mistakes above made it possible to understand that
primitive microscopic objects are neutron, electron and three electronlike microobjects, namely
positron, antielectron and antipositron. Herewith it was realized that all of them consist of ether
elements and feature vortex-like structures. All electronlike microscopic objects appeared to be
like long straight operating solenoids which stability was enabled by means of interactions
among ethereal elements.

There are external ethereal masses being constantly pumped through the straight ethereal
vortex axial channel like in flow-through engine. Therefore free electronlike microobjects are in
constant motion. The “motive force” of these microobjects exists due to magnetic interactions
among ethereal elements the microobjects comprise.

Neutron consists of the corresponding ethereal elements and features a vortex-like structure
the axial channel of which is ringed and self-closed. It has self-magnetic field which makes
external ether pump through the “hole” in neutron “doughnut” so that free neutrons are also in



constant motion. Self-magnetic field of neutron is by five orders weaker than the one of electron.
That is why motional velocity of free neutron is much lower than the same of free electron.

Proton is a composite microscopic object consisting of neutron and antielectron. Stability of
such neutron-antielectron system is achieved due to magnetic repulsion between neutron and
antielectron. Proton has self-magnetic field that is by an order weaker than self-magnetic field of
electron. Free proton is also in constant motion. Its motional velocity is higher than the same of
free neutron but lower than the one of free electron.

*

Electrons, protons and neutrons are constantly pumping the corresponding masses of external
ether through them regardless of whether they are bound with other microscopic objects in
various compounds. That is why quite light compounds of these elements, such as atoms and
molecules of gasses are also capable of self-accelerating which actually explains their volatility.

*

Free primitive objects of all levels of matter organization deeper than the microworld also

feature vortex-like structures. That is why they are all in constant motion.
* *

Until recently the whole material world was thought to consist of objects with “positive”
masses. The hypothesis of existence of objects with “negative” masses has emerged already in
the first half of the previous century in view of studies by P. Dirac. However that hypothesis was
not accepted by physics and the issue of the hypothesis validity was not studied.

In protests against the use of that hypothesis physicists relied on the fact that microobjects
with “negative” masses had been never observed experimentally. However they did not even try
to figure out the way such a microscopic object should behave and which are the attributes of its
existence. It appeared to be quite simple if the well-known equation of microscopic object
behavior in external electromagnetic fields is addressed:

d/dt[mv(1-v2c?) *]=q(E+c*[vH]). 1)

Let us recall that antielectron is a microobject featuring “negative” mass equal to electron
mass m. and “positive” electric unit charge (+e). If signs of mass and electric charge in (1) are
both reversed all solutions of the equation shall remain the same. In other words solutions of
equation (1) for antielectron are absolutely the same as solutions for electron. It means that on
modern experimental arrangements located in uniform magnetic fields antielectron tracks cannot
be distinguished from electron tracks in principle. That is why physicists cannot tell which
microobject they are observing: electron or antielectron.

Equation (1) describes the behavior of microobject in a uniform external magnetic field only.
If an external magnetic field is not uniform, if it is highly gradient, then equation (1) should be
supplemented with another term:

d/dt[mv(1-v2c?) %°]=q(E+c[vH])+ V (uH), (2)

where g is magnetic moment vector of the microobject self-magnetic field, V is gradient
operator, (uH) is operator of scalar product of vectors u and H.

If m and q signs in (2) are both reversed solutions for electron and antielectron shall be
different. It means that electron and antielectron tracks in an experimental arrangement placed in
a non-uniform external magnetic field will be diverging along the external magnetic field lines.

Modern experimental arrangements are in uniform magnetic fields. And still, the behavior of
microobjects in non-uniform magnetic fields is being experimentally studied. But it is not tracks
of microobjects recorded but their traces on a screen orthogonal to the microobjects motion
direction. A stream of “electrons” which passed a highly non-uniform magnetic field of Stern-
Gerlach shall be split off on such arrangements or divided into two streams displaced against
each other along Stern-Gerlach’s magnetic field lines. Such a displacement could be explained



by the fact that a stream of “electrons” is actually a stream of electrons and antielectrons.
However these experimental finding cannot be considered as an evidence of real antielectrons
since there is an alternative explanation based on the notion of electron “spin”.

| have designed an experiment which positive result would provide a single source proof of
antielectron existence. The experiment description was forwarded to the Russian academic
magazine “Theoretical and Mathematical Physics” but the manuscript was dismissed because the
positive outcome of the proposed experiment would give another convincing proof of falseness
of fundamental quantum postulates.

The first experimental evidence of the fact that the smallest indivisible quanta and
indeterminacy principles are just computational techniques of quantum theory rather than
objective factors of the material world was obtained by the scientists of the Institute of Nuclear
Physics of the Academy of Sciences of the USSR (Alma-Ata) (lzvestiya AN, USSR, physical
science series, 1979, v.43, No. 11, pp. 2317-2323). Quantum physics “did not notice” those
findings. And it is not surprising. In the same years a famous broadcaster of one of the central
Russian TV channels A.B. Gurnov was stunned to report in one of his programs that while
processing letters from TV viewers he found an undeclared decision of the Presidium of the
Academy of Sciences of the USSR prohibiting any criticism with respect to the quantum theory.

The scientists of the Institute of Nuclear Physics of the Academy of Sciences of the USSR
(Alma-Ata) would not have managed to publish their findings if not for the presence of a
corresponding member of the Academy of Sciences of the USSR in the team of contributors
which permitted to publish the findings without any additional reviews.

Time has shown that the quantum theory criticism was based on the inconsistency between
the findings and the quantum concepts of the material world structure regardless of a value of the
findings.

*

The use of the hypothesis of antielectron existence allowed for building a simple model of
photon in the form of electron-antielectron dipole. Such dipole has almost all known properties
of photon. The only difference is that quantum photon is always moving at constant velocity c.
Electron-antielectron dipole is capable of self-accelerating to a velocity which is a function of
ether resistance to its motion depending on ether density.

If electron-antielectron dipole base is less than 6rg=4.43-10"° where 6#=8.372 and
rs=5.292-10"m is Bohr radius, then there is a resultant electromagnetic repulsion between
electron and antielectron. Electron of such dipole is moving ahead while antielectron is
following electron track. This is “fast” dipole. It is moving at great velocities and is capable of
being captured by atoms and other microscopic objects to accelerate them to velocities limited
by ether resistance.

Identification of photon structure allowed for revealing an objective mechanism of discrete
spectrum of electromagnetic atom radiation. It emerged that the spectrum is formed by
oscillations of elements of a multitude of non-excited and excited atoms at their intrinsic
frequencies.

Frequency characteristics of electromagnetic radiation of photons are known to vary photon
to photon within rather wide ranges. Each photon radiates at intrinsic frequency of its electron-
antielectron dipole. The studies showed that neither ether resistance nor electromagnetic
properties of electron and antielectron are factors determining the wide range of intrinsic
frequencies of electron-antielectron dipoles. It appeared that a wide frequency range of
electromagnetic radiation of photons can be explained by relatively small exceedance of o,
antielectron mass exceeding electron mass, in electron-antielectron dipole. If 6 changing within
(0.10**) kg, then photon intrinsic frequency is changing within (0.10%) s™.

If dipole electron mass exceeds antielectron mass the dipole does not emit any
electromagnetic waves.

Discovery of photon structure enabled gaining understanding of both phenomenon of atom
excitation and nature of cosmic radiation featuring proton and photon components.



If dipole base exceeds 4.43-10™°m, then there is a resultant electromagnetic attraction
between electron and antielectron. Antielectron of such dipole is moving ahead while electron is
following antielectron track. This is “slow” dipole. Its motion velocity is by 6+7 orders less than
the one of “fast dipole. “Slow” dipoles are not capable of being captured by atoms. Such dipoles
are called “Cooper electron pairs” in quantum physics.

*

Positron-antipositron dipole is capable of self-accelerating as well as electron-antielectron

dipole. Positron-antipositron dipole interaction with atoms has not been studied.
*

In addition to electrically neutral, electron-antielectron and positron-antipositron dipoles there
are self-accelerating dipoles featuring double elementary electric charges.

Electron-antielectron dipole has electric charge (-2¢). Positron-antielectron dipole has
electric charge (+2¢). There is a resultant electromagnetic repulsion between microobjects of
each such dipole. Therefore a microobject with “positive” mass is moving ahead in such diploes
while microobject with ‘negative” mass is following the first microscopic object.

It is still unknown whether such diploes exist in the material world. However mass media
reported something about unknown microscopic objects with double elementary electric charges
but I can hardly remember the sources of such reports.

*

The possibility of existence of electronlike microscopic objects with “negative” masses was
discovered by P. Dirac in his theoretical studies. However there are not even theoretical hints at
possible existence of neutrons with “negative” masses.

If neutrons with “negative” masses, i.e. antineutrons, do exist there should be self-
accelerating neutron-antineutron dipoles as well.

There are magnetic and neutron (nucleonic) interactions between neutrons and antineutrons of
such diploes. Since neutrons are paramagnetic substances there is magnetic attraction between
neutron and antineutron. If distance r between neutron and antineutron exceeds some ry, then
there is neuron attraction between them but if r<ry, then there is neutron repulsion in effect. With
some r*<ry neutron-antineutron dipole is in unstable equilibrium state.

If r>r* such dipole is “slow”, its antineutron is moving ahead while neutron is following
antineutron track.

If r<r* such dipole is “fast”, its neutron is moving ahead while antineutron is following
neutron track. Which velocities or energies such dipole can be accelerated to and where it can be
originated from?
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Mukpomup 12.
CamMopasron marepuu

JleonoB H.H.

CriocoOHOCTBIO K CaMOpas3roHy O00JamaloT AJIEKTPOHBI, HEHTPOHBI, MPOTOHBI, 3JEKTPOH-aHTHIJICKTPOHHBIC
JIUTIONH, . ...

B marepuansHoM Mmupe CymecTByIOT aBa BHJa OOBEKTOB, 00JaJaONIUX CIIOCOOHOCTBIO K
camopasrony. OnuH U3 HUX OOYCJIOBIIEH TeM OOCTOSITENLCTBOM, YTO 3JIEMEHTapHBIC OOBEKTHI
pa3IMYHbIX YPOBHEH OpraHW3alMi MaTepud 00J1aJal0T CMEPUYCHOJ00HBIMUA CTPYKTYPAMHU.
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Jpyroii cBsi3aH C CYIIECTBOBAaHHEM OOBEKTOB, OOJIAAIONINX «IIOJIOKUTEIBHBIMU» U
«OTPHULIATEIBHBIMU» MAaCCaMHU.
* %

OKcliepUMEHTaIIbHbIE PE3YNbTaThl, HEOOXOIUMBIE I JOCTH)KEHUS] IOHUMaHUs BHYTpEHHEH
CTPYKTYPBI 3JIEMEHTAPHBIX OOBEKTOB MHKPOMHpA, ObLTH HAKOIJICHBI (DPU3UKOH ykKe KO BTOPOH
IIOJIOBUHE IIPOILIOTO BEKa. JTO — PE3yJIbTaThl JKCIEPUMEHTOB Opcrena, MalkenabCoHa,
JlopeHua U pe3yabTaThl 3KCIEPHUMEHTOB 10 COYAAPEHHSIM MHUKPOOOBEKTOB, pa30THAHHBIX Ha
yckopurensix. He XxBarano ToibKo 00bEKTUBHOIO aHAIM3a 3TUX PE3YJIbTATOB.

*

OOMaHuMBas BHEIIHAS IPOCTOTa pe3yibTaTa »HKCIEpUMEHTa Opcrefa IpuBena K
OLIMO0YHOMY BBIBOJY O TOM, YTO B 3TOM SKCIIEPUMEHTE MAarHeTU3M BO30YKIaeTcsl IBUKECHUEM
NIEKTPUUECKUX 3apaaoB. M3-3a 3Toro BbeIBOAA (U3MKa OTKa3ajJachb OT YydeTa MarHUTHBIX
B3aUMOJICUCTBUN MEXAY MUKPOOOBEKTAMHU B TEOPUH MUKPOMHUPA.

Ha camom gnene oka3anoch, 4TO 3TOT MarHETU3M BO30YXKAAaeTcCsl ABM)KEHUEM COOCTBEHHBIX
MarHUTHBIX TI0JIEW HOCHUTENEH JJIEKTPUYECKUX 3aps/ioB, a HE JABM)KEHHUEM DBJIEKTPUUECKUX
3apsiioB. JliIs JAOCTHIKEHMsI TAakoro IOHMMaHHUS HOTpeOOBajCs IEpecMOTp pe3yJbTaToB
JKCIIEpUMEHTOB MaiikenscoHa, JIopeHna M pe3yiapTaTOB SKCHEPUMEHTOB IO COYAApEHUSIM
MHUKPOOOBEKTOB, pPa30THAHHBIX HA YCKOPUTEX.

*

N3-3a  Henpo(ecCMOHAIBHOrO  aHaIuW3a  alpUOPHOM  CUTyallud B SKCIIEPUMEHTE
MaiikenbCoHa, pOAWIICS OMUOOYHBIA BBIBOJ 00 orcyrctBun B [lpupome adwupa,
B3aMMOJICHCTBYIOIIEr0 ¢ 00beKTaMu MUKpoMupa. OKas3anock, 4TO 3KCIEepUMEHT MaiikenbcoHa
HE CIIOCOOCH HU TOATBEPAWUTH, HH OMPOBEPTHYTH THIOTE3y O cymecTBoBaHuU 3¢dupa. Ero
pe3yibTaThl TOBOPAT TOJNBKO O TOM, 4YTO 3(uUp, €ciu CyIIEeCTBYET, B3aUMOJCHCTBYET C
MHUKPOOOBEKTaAMH.

*

W3-3a oTKaza oT ydera 3¢upa B TEOPUM MUKPOMHpA, PU3HMKa HE CyMella IOHATh MEXaHU3M
dopmupoBaHus cuibl JIlopeHIa, HCKPUBIAIOMIENH TPAaeKTOPUIO AIIEKTPOHA, JBHXKYILErocs
NoTepeK JIMHUN BHEUIHEr0 MarHUTHOTO MOJI, U HE CyMelNa JIOCTHYb aJleKBaTHOI'O IMOHUMAaHUs
Pe3yIbTAaTOB SKCIIEPUMEHTOB IO COYIAPEHUSIM MUKPOOOBEKTOB, PA30IrHAHHBIX HAa YCKOPUTEIIAX.

*

Y4er W WCHpaBlIeHME NEPEUYUCICHHBIX HEIOPa3yMEHUH MO3BOJIWIA IOHATH, YTO
AJIIEMEHTAapHBIMU ~ OOBEKTaMU  MHUKPOMHpA  SIBJISIIOTCS ~ HEUTPOH, DJJEKTPOH U TpU
3JIEKTPOHOI0I00HBIE MUKPOOOBEKTa — MO3UTPOH, AHTUINEKTPOH M aHTUMO3UTPOH. [Ipu sTOM
OBLIIO JOCTUTHYTO MOHMMAaHHE TOTO, YTO BCE OHU COCTOSIT W3 3JEMEHTOB 3Qupa U 00JagaroT
CMepuernoloOHBIMU  CTPYKTypaMu. Bce 31eKTpoHOMOA0OHbIE ~ MUKPOOOBEKTHI OKa3aJIUCh
MOXO0XKM Ha JUIMHHBIE TpsMble paboTalolue COJEHOWIbl, YCTOWYMBOCTH  KOTOPBIX
o0ecreynBaeTcss MArHUTHBIMH B3aUMOJICHCTBHSIMU MEKIY dJIEMEHTaMU d(pupa.

[To ueHTpanbHOMY KaHady HOpsMOro 3(QUPHOrO cCMepya, Kak B IMPOTOYHOM JIBUraTele,
IOCTOSIHHO ~ TNPOKAayMBalOTCA  BHeHIHME  »¢upHble  Macchl.  [loatomy — cBOOOIHBIE
AIIEKTPOHOIIOI00HBIE MUKPOOOBEKTHI HAXOATCSA B MOCTOSSHHOM JBMKEHHUH. «/IBHKyIias cuiiay»
TUX MHKPOOOBEKTOB 0053aHa CBOMM CYIIECTBOBAaHMEM MAarHUTHBIM B3aUMOJICHCTBUSAM MEXKIY
aIIeMEHTaMH 3(upa, COCTABISIFOIIUMU 3TH MUKPOOOBEKTHI.

HeiliTpoH cocTOMT M3 COOTBETCTBYIOLIMX JIEMEHTOB 3(upa M 00JalaeT cMepuyenogo0HOM
CTPYKTYpOM, LIEHTpaJIbHBIM KaHaJl KOTOPOU CBEPHYT B KOJIBIO, 3aMKHYTO€ Ha ce0si. OH olnanaer
COOCTBEHHBIM MAarHMTHBIM TOJIeM, OJlarojapst KOTOpoMy BHELIHHUH 3(up mpokayuBaeTcs dyepes
«IIBIPKY» B HEUTPOHHOM «OyOnuke». M3-3a 3TOr0, CBOOOIHBIE HEUTPOHBI TAaK K€ HAXOMIATCS B
MOCTOSTHHOM JBM>KeHUH. COOCTBEHHOE MarHMTHOE TO0J€ HEHTpOHAa Ha MATh MOPAIKOB ciabee
COOCTBEHHOTO MAarHUTHOTO IoJyig dJekTpoHa. [loaTomMy ckOpocTh ABMKEHHS CBOOOJHOTO
HEUTPOHA CYIIECTBEHHO MEHBIIIE CKOPOCTH JIBHKEHHS CBOOOIHOTO AJIEKTPOHA.

[Ipoton mnpencTaBiasieT coOOM COCTaBHOM MHMKPOOOBEKT, COCTOAIIMKA W3 HEUTpoHA U
AQHTHUAJIEKTPOHA. Y CTOMYMBOCTH 3TOH HEUTPOH-aHTHAJICKTPOHHON CHCTEMBI OOECIIeYHBAETCS



MarHUTHBIM OTTAJKMBAaHHUEM MEXIy HEHTpOHOM M aHTHIJIeKTpoHOM. I[IpoToH o6namaer
COOCTBEHHBIM MarHUTHBIM IOJIEM, KOTOPOE Ha MOPSAOK ciabee cOOCTBEHHOTO MarHUTHOTO MO
anekTpoHa. CBOOOJHBIN MPOTOH TaK K€ HAXOAUTCS B MOCTOSHHOM JBMXKEHUU. CKOPOCTH €ro
JIBUKCHHS BBIIIE, YE€M CKOPOCTh IBHKEHHsSI CBOOOJHOTO HEHTpOHA, HO HMXKE CKOPOCTH
JIBUKEHHS CBOOOTHOTO 3JICKTPOHA.

*

DJEKTPOHBI, IPOTOHBI M HEUTPOHBI MOCTOSTHHO IPOKAYMBAIOT Yepe3 ce0sl COOTBETCTBYIOIIHE
Macchl BHEIIHEro 3¢dupa, HE3aBUCUMO OT TOrO, CBSI3aHBI OHU C JIPYTUMH MHKPOOOBEKTaMHU B
pa3iauuHble coequHEHUs Wi HeT. Ilo 3Toil mpuuMHe, JOCTaTOYHO JIETKUE COEAMHEHHUS 3THUX
JJIEMEHTOB, TaKWe, KaK aTOMbl M MOJIEKYJbl Ta30B, TaKk >X€ 00JadaroT CHOCOOHOCTBIO K
CaMOpPa3roHy, YeM U OOBSICHSACTCS UX JICTY4eCTh.

*

CBobOomHbIe »lIeMEHTapHbIe OOBEKTHI BCEX, Oojiee TIyOOKHX, YPOBHEH OpraHu3aIliu
MaTepuu, YeM MHUKPOMHUP, TaK ke 00JIaJaroT cMepuenoAoOHbIMU CTpyKTypamu. [losToMy Bce
OHM HaxOJATCS B IOCTOSIHHOM JBH)KECHUU.

* *

Jlo HeaBHEro BPEMEHHU CUMTAIIOCh, YTO BECh MAaTE€pHUAIbHBII MHp COCTOUT M3 OOBEKTOB C
«TOJOXKUTENBHBIMI» MaccaMu. ['HmoTe3a CylecTBOBaHHS OOBEKTOB C «OTPHUIATEIbHBIMU»
MaccaMi TMOSBWJIACH €Ill€ B MEPBOIl MOJIOBUHE MPOILIOTO BeKa B cBsizu ¢ padortamu I1.lupaxa.
Opnako, 9Ta runore3a He Obula npuHATA (HU3HKOI, U HEe ObUIa U3yyeHa IpoblieMa HCTUHHOCTH
ATOM TUIIOTE3BI.

Bospakass mNpoTHB HWCHONB30BaHUSA JTOW THUMOTE3bl, (PU3MKKM ONHUpAIUCh HA TO
00CTOSITENILCTBO, YTO MUKPOOOBEKTHI C «OTPULIATEIBHBIMU» MACCAMHU B SKCIIEPUMEHTAX HUKOT A
He HaOmoaanuck. [Ipu 3ToM, OHM Jake HE MBITATNCh BBISICHUTH, KaK JOJDKEH BECTH ce0sl Takon
MHUKpPOOOBEKT, KaKOBBI IIPU3HAKU €ro cyuiecTBoBaHMs. OKa3anock, 4TO CIIENaTh 3TO COBCEM HE
TPYAHO, €ClIi OOpaTUTbCA K XPECTOMATUHHOMY YpPaBHEHMIO IOBEIEHHS MUKPOOOBEKTa BO
BHEIIHUX AJIEKTPOMATrHUTHBIX MOJISIX:

d/dt[mv(1-v’c?) *l=q(E+c ™ [vH]). (1)

HamoMHuMM, 4TO aHTHRJIEKTPOH MPEACTABISET COOOM MUKPOOOBEKT C «OTPHUIATEIHHOM
Maccoil, BeJIMYMHA KOTOPOM paBHA Macce 3JIEKTPOHA Me U C «IIOJOKUTEIbHBIM» €IUHUYHBIM
anekTpudueckuM 3apsiioMm (+e). Eciu B (1) OZHOBpEMEHHO HM3MEHHTHh 3HAKHM MacChl U
ANEKTPUUECKOTO 3apsiia Ha MPOTUBOIOJIOKHBIE, TO BCE PELICHUS 3TOr0 YPaBHEHUS OCTAHYTCS
npeXkHUMU. WHBIME croBamu, pemieHuss  ypaBHeHUs (1) g aHTHUAPJIEKTpOHA HHUYEM HE
OTIUYAIOTCS OT PEIICHUH JIJIS AJIEKTPOHA. JTO O3HAYAET, UTO B COBPEMEHHBIX HAOIIOAATENbHBIX
YCTaHOBKAX, HAXOAIIUXCS B OJTHOPOJIHBIX MATHUTHBIX TOJISX, TPEKH aHTHUAJICKTPOHOB OTJIMYUTH
OT TPEKOB JJIEKTPOHOB HEBO3MOXKHO B mpuHIUMeE. [loaToMy (hM3MKK HE MOTYT CKa3aTh, KaKO
MUKPOOOBEKT OHU HAOIIOAAIOT - AJIIEKTPOH UM aHTUIJIEKTPOH.

VYpaBHenue (1) omuchiBaeT MOBEJACHHE MHKPOOOBEKTa TOJBKO B OJHOPOJHOM BHEIIHEM
MarHuTHOM Toyie. Ecnu BHeIIHee MarHUTHOE T0JI€ HEOJTHOPOIHO, €CITM OHO CHIJIBHOTPAIUEHTHO,
TO ypaBHeHHe( 1) JOKHO OBITH TOMOTHEHO €IIe OJHUM YJICHOM:

d/dt[mv(1-v2c?) O°l=q(E+c[vH])+ V (uH), (2)

IJIe€ 4 — BEKTOpP MarHUTHOIO MOMEHTa COOCTBEHHOIO MAarHUTHOTO IOJII MHUKpPOOOBekTa, V -
orepaTop rpaauenTa, (uH) — ornepaTop CKaIsIpHOTO POM3BECHUS BEKTOpOB 4 1 H.

Ecin B (2) U3MEHHUTh OJHOBPEMEHHO 3HaKM M W (, TO pPELIEHMs Ui 3JIEKTPOHA U
AQHTHUJIEKTPOHA COBIAAATh HE OyayT. DTO 03HAUYAeT, YTO TPEKU HJIEKTPOHA U aHTHUIJIEKTPOHA B
HaOJII0aTEIbHOM yCTAaHOBKE, HaxXOAAlLlelcs B HEOJHOPOAHOM BHEIIHEM MAarHUTHOM IOJe€,
OyAyT pacXoauThCs BOJb JTUHUM BHEIIIHETO MArHUTHOTO TOJISI.



CoBpeMeHHbIE HaOMIOAaTENIbHBIE YCTAHOBKH HAXOJATCS B OJHOPOJHBIX MAarHUTHBIX TOJISIX.
U Bcé ke, noBeJleHNEe MUKPOOOBEKTOB B HEOJHOPOIHBIX MAarHUTHBIX IMOJISIX SKCIIEPUMEHTAIBHO
u3ydaercs. TOJIbKO (QUKCHPYIOTCS, IPU 3TOM, HE TPEKH MUKPOOOBEKTOB, a UX CJEbl Ha SKpaHe,
OpPTOrOHAJILHOM HAIpPaBJICHUIO JABMKEHUSI MUKPOOOBEKTOB. ITOTOK «351€KTPOHOBY, MPOLIEIIINX
yepe3 CWIbHO HeogHopojaHoe MarHutHoe none Ilrepna-I'epiaxa, B Takux yCTaHOBKax
pa3BauBaEcTCs, pa3feiseTcs Ha JBa IMOTOKA, CMEIIECHHBIE OTHOCHUTENBHO APYr Apyra BIOJb
auHAKA MarHuTHoro noist Lltepua-T'epiaxa. D10 cmemeHrne MOXXHO ObUIO OBl OOBSICHUTH TEM,
YTO IIOTOK «JJEKTPOHOB» B  JICUCTBUTENBHOCTH SBJSIETCS IIOTOKOM  OJIEKTPOHOB U
AHTURJIEKTPOHOB. OHAKO, 3TH 3KCIEPUMEHTAIbHBIE PE3YyJbTaThl HENb3s paccMaTpuBaTh B
KAaueCTBE JOKa3aTeJIbCTBA CYIIECTBOBAHMS PEAIBHBIX AHTHIJICKTPOHOB WH3-3a TOrO, 4YTO
CYLIECTBYET albTEPHATUBHOE OOBSCHEHUE C TOMOLIBIO TOHSTUSI «CIIMHY 3JIEKTPOHA.

S pa3paboTtanm cxeMmy OKCIEpUMEHTa, IO3UTHUBHBIM pe3yabTaT KOTOpPOro JaBail Obl
0e3anbTEpHATUBHOE JI0OKA3aTEIbCTBO CYILIECTBOBAHUS AHTUAJIEKTpOHA. OnucaHUe 3TOH CXEMBbI
ObUIO HAIPABJIEHO B POCCUHCKUI akajeMUuecKuil xypHan «Teoperndeckas U MaTeMaTHYecKas
¢uzuka». Orta pykomnuch ObUla OTKIOHEHAa H3-32 TOr0O, YTO MO3UTHBHBIA pe3yJbTar
IpeJ1araeéMoro 3KcrepuMeHTa Aaji Obl emé 0JJHO yOequTeabHOe JOKa3aTelbCTBO OIIMO0YHOCTH
CHCTEMBI ()YHIaMEHTAIbHBIX KBAHTOBBIX TIOCTYJIATOB.

IlepBoe 3KCHEpUMEHTAIBHOE JOKA3aTENICTBO TOIO, YTO HAUMEHBUIME HEJEIIMMBIE KBAHTBI
DHEPTUM W COOTHOIICHUS HEOIPEICIICHHOCTEH HE SBISIOTCS OOBEKTHBHBIMH (haKTOpaMu
MaTepuaibHoro Mupa, 6b110 nosydeHo corpyanukamu Mucruryra SAnepuoit ®uzuku AH CCCP
(Anma-Ata) («M3ectuss AH CCCP, cepust ¢usuueckas, 1979, T.43, Nell, ¢.2317-2323»).
KBanToBass ¢u3uka 3TOT pe3yiabTaT «HE 3aMeTmia». M 3To HeyauBuUTEeNbHO. B Te xe rojsl
M3BECTHBII COBETCKMH TeleBeAYIIMH LEeHTpajdbHOro TeiekaHana, A.b.I'ypHoB, B oaHOM wu3
BBIITYCKOB, COOOIIMJI, C HOTPSICEHHBIM BHJOM, 4TO, padoTas C NHCbMaMH TeJle3pUTENeH,
obHapyxwui HernacHoe pemenne [Ipesunnyma AH CCCP o 3anpere 12000t KpUTAKA KBAaHTOBOM
TEOpUH.

Corpynnukam UAD AH CCCP (Anma-ATta) onmyOJMKOBaTh CBOM PE3YyJbTaThl HE yIajoCh
Obl, eciii ObI B aBTOPCKUHM cOCTaB CTaTbu He BXoaui wieH-koppecnoneHT AH CCCP. Hannuue
akaJgeMuKoB WK wieH-koppecnoHaeHToB AH CCCP B aBTOPCKOM KOJIJIEKTUBE OCBOOOXKIAI0 OT
HEO0XOIMMOCTH TOIYUEHHS MOJIOKUTENIBHBIX PELIEeH3UH.

Bpems mnokazano, 4To IOJ KPUTHKOM KBAHTOBOM TEOPHUM ITOHMMAIOCh HECOOTBETCTBUE
pe3yJIbTaTOB UCCIIE0OBAaHUI KBAaHTOBBIM IPEACTABICHUSAM 00 YCTPOHUCTBE MaTepuaibHOro Mupa,
HE3aBHCHUMO OT LIEHHOCTH MOJIY4YEHHBIX PE3yJIbTaTOB.

*

Hcronp30BaHue THIOTE3BI CYIIECTBOBAHUS aHTUAIIEKTPOHA TTO3BOJIHIIO TIOCTPOUTH TPOCTYIO
MoJielh (JOTOHA B BHJIE AJIEKTPOH-AHTUIIECKTPOHHOTO JUMOJS. DTOT AMIONb O0NagaeT MOYTH
BCEMH HW3BECTHBIMH CBOWCTBaMH (OTOHA. Pa3HHIIA COCTOMT B TOM, YTO KBAaHTOBBIH (DOTOH
JBUKETCS] BCETJa C MOCTOSIHHONW CKOPOCTBIO ¢. DIEKTPOH-aHTUAIIEKTPOHHBIN IUIONb 00MagaeTt
CTIIOCOOHOCTBIO K CaMOPa3roHy JI0 CKOPOCTH, 3aBUCSIICH OT BETHMYMHBI COMPOTHUBIICHUS d(Hpa
€ro JIBIKEHHUIO, 3aBUCSIIEH OT TUIOTHOCTH dupa.

Ecnm 6a3a 251eKTpOH-aHTHUAIJIEKTPOHHOTO JIATIONS MEHBIIE, YeM 0r524,43-10'1°M, riue
6=8,372, a rs=5,292-10""'m — Bemmumna «BOPOBCKOrO Pajgiyca», TO MEKLY DICKTPOHOM H
AQHTHAJIEKTPOHOM JICHCTBYET CyMMapHOE JJIEKTPOMAarHWTHOE OTTalIKMBaHWE. B sTOM ammorne
BIIEpPENI UJIET DJEKTPOH, & AaHTUANIEKTPOH — IO «CIIEY» DIEKTPOHA. DTO — «OBICTPHI JUIIOINb.
OH JABWKETCS C OrPOMHBIMH CKOPOCTSIMH. OTOT JHIIONb O0JIaJaeT CIOCOOHOCTHIO
3aXBaThIBaThCsl aTOMaMU M JAPYTUMH MHKPOOOBEKTAMHU, PA3TOHSS WX JO CKOPOCTEH,
JTUMHUTHPOBAHHBIX COMTPOTUBJICHHEM d(Hpa.

BrisiBnenue  CTpykTyphl (OTOHA TO3BOJMUIIO  PACKPBITh OOBEKTUBHBIH  MEXaHU3M
(GOpMHUpPOBaHUST TUCKPETHOTO CIEKTPa JIEKTPOMArHUTHOTO M3NMydeHus aroma. OKas3ajaock, 4ToO
TOT CHeKTp o00pa3oBaH KOJEOAHUSMHU JJIIEMEHTOB MHOXECTBA HEBO3OYKICHHBIX U
BO30YKJICHHBIX aTOMOB Ha UX COOCTBEHHBIX YaCTOTAaX.



M3BeCTHO, 4YTO YACTOTHBIC XapPAKTEPUCTUKHU DSJICKTPOMATHUTHOTO H3IyYeHHUS (HOTOHOB
BapbUPYIOTCS OT OTOHA K ()OTOHY B BeChbMa MIMPOKHX MpejesiaXx. ITO U3IydeHHE IS KaXI0T0o
¢doTOHa TPOMCXOAUT HA COOCTBEHHOM YacTOTE€ €ro 3JIEKTPOH-aHTUAJIEKTPOHHOTO  JUITOJIS.
HccnenoBanusi  MOKa3ald, 4YTO HHU CONPOTHUBICHHE J(upa, HU OIJICKTPOMATHUTHBIC
XapaKTEPUCTHKH DJIEKTPOHA M AHTUAJIEKTPOHA HE SIBISIOTCS (haKTopamu, 0OYCIIOBIMBAIOIIMMU
CYIIECTBOBAaHHE IIUPOKOTO CIEKTpa COOCTBEHHBIX YAaCTOT Yy JJIEKTPOH-aHTHUAJICKTPOHHBIX
qunoneid. Oka3zanoch, YTO HAIWYHE IMIUPOKOTO YAaCTOTHOTO CIIEKTpa SJIEKTPOMArHUTHOTO
U3Ty4YeHUsT (OTOHOB OOBSICHACTCS OTHOCHUTEIHHO HEOOJBIIMM IPEBBIIICHUEM O BEIUYHUHBI
Macchbl AHTUAJIEKTPOHA HAJ| BEIMYMHOM MAaCChl AJIEKTPOHA B 3JICKTPOH-aHTHIJICKTPOHHOM
munonte. Ecnu 0 m3mensiercst B maTepsae (0, 10 °)kr, To coGcrBeHHas wactoTa (POTOHA
msmensiercst B uutepsane (0,10°)c ™t

Ecnmu B jaumone Macca 3JEKTpOHAa OKa3bIBaeTCsl OOJBIIE MAcChl aHTHAJICKTPOHA, TO 3TOT
JIUTIONb 3JIEKTPOMArHUTHBIE BOJIHBI HE H3ITy4aeT.

PackpbiTiie CTpYKTYpbl (DOTOHA IMO3BOJIMJIO JOCTUYh TOHUMAHHS HE TOJBKO SIBICHHSI
BO30Y)XJIEHHsI aTOMOB, HO M JOCTHYb IIOHMMaHHUS MPHPOJBI KOCMHUYECKOTO W3ITyYCHHS,
00J1a1ar0IIero MPOTOHHBIMH U ()OTOHHBIMH KOMITOHCHTaMHU.

Ecnu 6asa mumonst Gombire, geM 4,43-107%M, TO MEKIy SMEKTPOHOM M aHTHIIEKTPOHOM
JICHCTBYET CyMMapHOE OJJIEKTPOMAarHUTHOE TPUTSDKEHHE. B 3ToM jumone Boepead HICT
AQHTHPJIEKTPOH, a DJJEKTPOH — TO «CIEAY» AaHTHIJIEKTPOHA. OJTOT JAWIOIb «MEIICHHBIN»,
CKOpPOCTh €ro JBW)XEHHUS Ha 6+7 TOPSAKOB MEHBIIE, YeM CKOPOCTh JBUKCHHUS «OBICTPOTOY
mumons. «MeasieHHbIeY JUIONN 3aXBaThIBAThCI aTOMaMU He MOTYT. B KBaHTOBOW (u3uke 3TH
JTUTIOJIA U3BECTHBI MOJI UMEHEM «KYIIEPOBCKHUE CIIAPEHHBIC JICKTPOHBDY.

*

Hapsiny ¢ 31eKTpOH-aHTUAJIEKTPOHHBIM JUIOJIEM, CIIOCOOHOCTBIO K caMOpasroHy obiamaer
TaK)Ke MO3UTPOH-AaHTUIIO3UTPOHHBIA JUMNOIb. B3anmozeiicTBre MO3UTPOH-aHTUIIOZUTPOHHOTO
JUIIONIS C aTOMaMH HE UCCIIEI0BaHO.

*

Kpome 31eKTpOHENTPANBHBIX, AJIEKTPOH-aHTUIIEKTPOHHBIX M MO3UTPOH-aHTUIIO3UTPOHHBIX
JTUIONIEH,  CYIIECTBYIOT  CaMOpA3TOHSIOIIMECS  JUIONM,  OOJajarolue  yJIBOCHHBIMU
AJIEMEHTAPHBIMU JIEKTPUUYECKUMH 3apsIaMu.

DJEeKTPOH-aHTHITO3UTPOHHBINA JHIIONE 00JamaeT IeKTpuIecKuM 3apsaoM (-2e). [lo3utpon-
AQHTHUAJIEKTPOHHBIN TUNOIL 00Ja1aeT EKTPUUECKUM 3apsaoM (+2e). B kaxxaoMm Takom aunose
MEXJ1y MUKPOOOBEKTaMH JIEHCTBYET CYMMapHOE 3JEKTPOMarHUTHOE OTTajkuBaHue. [loaTomy B
ATUX AMIIONSAX BHEPEAM HJIET MHKPOOOBEKT C «IIOJOXKHUTEIbHON» Maccoil, a MUKpPOOOBEKT ¢
«OTPHUIATETBHOM» MAaCCOM — MO CJeay IEPBOTO MUKPOOOBEKTA.

Cy1miecTByIOT WINM HET B MaTepuaibHOM Mupe Takue JWIIONH, TIOKAa HUYETO HE M3BECTHO.
[TpaBna, B CMU npockanb3bsiBalid COOOIIEHHSI O TOM, YTO OTMEUAJIUCH MOSBICHUS HEM3BECTHBIX
MHUKPOOOBEKTOB C YIBOCHHBIMH 3JEMEHTApHBIMU 3JIEKTPHUUECKUMH 3apsAaMH, HO MCTOYHUKHU
3THX COOOIIEHUI BCIOMHUTD HE YAaeTcs.

*

B03MOKHOCTB CyII€CTBOBAaHUS 3JEKTPOHOMOJOOHBIX MUKPOOOBEKTOB C «OTPULIATEIILHBIMM
maccamMu Obuta oOTkpbiTa Il.J[upakoM B TeOpeTHYeCKMX HCCIeloBaHUsIX. YTO KacaeTcs
BO3MOXXHOCTH CYILIECTBOBAaHUSI HEUTPOHOB C «OTPHUIATENLHBIMI» MAacCaMU, TO Ha 3TO MOKa 4YTO
HET J1aXKe TEOPETUYECKUX HAMEKOB.

Ecnu HEHTpOHBI ¢ «OTpHUIATETBHBIMU» MAacCaMHU — aHTUHEHTPOHBI BCE e CYIIECTBYIOT, TO
JIOJIKHBI CYLIECTBOBATh U CAMOPA3TOHSIOIINECS HEUTPOH-aHTUHEUTPOHHBIE JUIIOIH.

B Takux gunonsx MexAy HEWTpOHAMH U AaHTHHEWTpOHaMU pabOTalOT MarHuTHBIE U
HEUTPOHHBIEC (HYKJIOHHBIE) B3aUMOJEHCTBUA. Tak Kak HEHTPOHBI - MapaMarHeTHUKH, TO MEXAY
HEUTPOHOM M aHTMHEUTPOHOM JEMCTBYET MarHUTHOE NMpUTsKeHUE. Eciau paccrosHue I Mexay
HEUTPOHOM M aHTHMHEHTPOHOM OO0JIbIlIE HEKOTOPOTO o, TO MEXKy HUMHU JICHCTBYET HEMTPOHHOE
MIPUTSKEHUE, €CITU JKe I'<lp, TO - HEHTpOHHOEe oTTajmkuBaHue. [Ipu HEKOTOpOM I'*<I), HEUTPOH-
AQHTUHEUTPOHHBIN IUII0JIb HAXOAUTCS B COCTOSIHUM HEYCTOMUMBOTO PAaBHOBECHSI.



Ecnu r>r*, To 9ToT Iumons — «MenJIeHHbIN». B HeM BHepean uaeT aHTUHEHTPOH, a HEUTPOH
— IO «CJeAy» aHTUHEHUTPOHaA.

Ecnu r<r*, to nunonb — «OBICTpbIii». B HEeM Brepenu uueT HEUTPOH, a AaHTUHEHTPOH — MO
«cieny HeuTpoHa. [lo Kakux CKOpOCTEM W PHEPruil MOXKET Pa3rOHATHCS TAKOW AMIOJb, U B
KaKHX Kpasix OH MOKET 3ap0K1aThcs?
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