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There has been the structure of superfluid neutron component of neutron stars identified and there have been
similarities revealed in structures and properties of superfluid components in liquid helium and in neutron superfluid
liquid. .

A neutron star is an object consisting of an extremely solid neutron core enclosed in a thin
hard crust made up of heavy atomic nuclei and electrons. Existence of neutron stars was in
theory predicted in 1933 by astronomers W. Baade and F. Zvicky. This hypothesis was
experimentally proven in 1967 by D. Bell.

Masses of the majority of known neutron stars are close to 1.44 of the Sun mass. A neutron
star radius is about ten kilometers, i.e. approximately 70000 times less than the Sun radius.

Many neutron stars rotate at extreme velocities reaching a thousand revolutions per second.

*

Observations showed that rotation velocities of neutron stars are very slowly decreasing.
Meanwhile, an amazing fact was disclosed. It appeared that there may be such critical rotation
velocities w1, wy, ws,... at which the velocity shall be increasing in discrete steps. If the initial
velocity at the first step is w:°, then rotation velocity  shall be decreasing continuously until it
reaches wi. As soon as w; is reached the velocity shall suddenly grow stepwise to w,", then it
shall be decreasing continuously to w,, and on having reached w; it shall again be increased
stepwise to w3, and so on.

Once D. Paynes, a professor of the Illinois University (USA), suggested to
E.L. Andronikashvili, a famous researcher of the liquid helium superfluidity phenomenon, that
he verifies A. Migdal’s hypothesis for a neutron star core being in a liquid, superfluid state in
spite of the temperature of 100 min degrees [1].

The specific interest in this question is due to that in 1949 Onsager predicted the existence of
vortexes of a superfluid helium component in rotating superfluid helium. R. Feynman made an
assumption that these vortexes are aligned in parallel to the liquid helium rotation axis and that
their number is proportional to rotation velocity w. Accordingly, V.L. Ginzburg assumed that a
superfluid neutron substance in neutron stars is penetrated with a system of vortexes similar to
Onsager-Feynman vortexes [1].

*

E.L. Andronikashvili’s assistants conducted the appropriate experiments with superfluid
helium put in a rotating glass ball and using the similarity law that they had conceived obtained
quantitative evidence for almost all of the above assumptions as to the properties of neutron
liquid in neutron stars. In the process it appeared that the number of superfluid vortexes in liquid
helium is changing not proportionally to w but is remaining unchanged in the continuous w
variation intervals and is decreasing stepwise at critical values of @ [1]. Such stepwise decrease
in the number of vortexes is what makes rotation velocities of the helium-filled ball and a
neutron star change in steps.

*

The quantum theory neglect of ether and ether resistance to motion of microscopic objects as
well as neglect of magnetic interactions among the same resulted in a crucial impossibility to
understand structures of superfluid components in liquid helium and in neutron star core.

Consideration of the above factors allowed for understanding that helium atoms can exist in
two forms [2]. One of them cannot exist in natural environment and is unknown to quantum
physics. Atoms of this form can only exist at ultralow temperatures as electrons therein are on
the same nucleonic magnetic cluster on the same side of the nucleus. Taking mind off nucleus
and electron sizes, this form is one-dimensional.


https://ru.wikipedia.org/wiki/1933_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5

Electrons in another form are on different nucleonic magnetic clusters of the nucleus. This
form is well known to quantum physics. It is the only form of helium that exists in natural
environment. This form is two-dimensional.

A superfluid component of liquid helium consists of one-dimensional atoms bound into one-
dimensional needle-like molecules. These molecules feature macroscopic lengths exceeding
sizes of vessels with liquid helium in. Due to magnetic interactions these molecules tend to take
straight linear shapes.

In view of these circumstances superfluid vortexes in rotating liquid helium are made up of
long one-dimensional straight superfluid molecules parallel to the liquid helium vessel rotation
axis.

*

The hypothesis for a neutron star core being made up of a superfluid neutron substance has
been brilliantly confirmed in experiments conducted by E.L. Andronikashvili’s assistants [1].
However, the structure of such a neutron substance has remained unclear.

A crucial role in gaining understanding of this structure was played by the results obtained by
the scientists of the Institute of Nuclear Physics of the Academy of Sciences of the USSR (Alma-
Ata) from the experiment in a-particle scattering by nuclear structures [3]. These results have
become an experimental evidence of the fact that in natural environment all atomic nuclei of
various chemical elements feature quasicrystalline structures.

Nucleons contained in these nuclei are retained by means of neutron attraction. Gravitational
contraction of the matter contained in neutron stars shortens the distances between nucleons to
the values at which attraction between the neutrons is changed for repulsion.

An adequate description of neutron interactions has been given in [4;. Such interaction force
is Fu(r)=pr*-qr®, where p=1,581-10° kg-m°-s? =5,032-107* kg-m°-s. According to this
formula, there shall be a neutron repulsion between two neutrons if the distances between the
neutrons are less than 3.18-10">m. Such distances between neutrons make the neutron substance
pass into a superfluid state.

Parameters p and g have been calculated based on the distance between neutron and proton in
deuterium estimated by E. Rutherford. According to the empirical dependence of nucleus
“radius” r, on the number of nucleons A in the nucleus derived by E. Rutherford (r,=1.4-4**-10°
®m), this distance is equal to 3.528-10"°m. The estimated distance between two neutrons in a
neutron dipole shall be 3.183-10°m in this case.

It follows from the relation between the given distances that deuteron fluid made up of
deuteron elements may well exist in neutron stars along with neutron fluid in some range of
neutron star masses.

Neutrons, except for nuclear ones, had self-magnetic fields having magnetic moment vector
un that is equal to yn:3-10'4yp:3.6-10'5ye. Since neutron is a paramagnetic substance there is a
magnetic attraction between neutrons.

Under magnetic attraction and neutron repulsion neutrons of neutron stars can unite into very
long straight linear structures. Magnetic interactions contribute to keeping these neutron
structures in their straight shape. Due to these structures vortexes generated thereby may exist in
rotating neutron fluid in parallel to the neutron fluid rotation axis.

*

The time has told that the superfluidity phenomenon may take place both in ultralow and in
ultrahigh temperature ranges. The primary cause for superfluidity of helium and for superfluidity
of superdense neutron plasm is the presence of superlong one-dimensional needle-like helium
and neutron structures tending to take straight shapes under the influence of magnetic
interactions. Hence, these structures feature ultra-high heat-transfer rates: superfluid helium
perturbances are propagating at the rate of electric and magnetic interactions while superfluid
neutron perturbances are propagating at the rate of neutron and magnetic interactions.

*



The experimental findings published in [3] prove that there are not indivisible energy quanta
in the material world. In view of such findings, an annoying emphasizing of the quantum nature
of superfluidity [1,5-7] is perceived as an intention to hide the lack of comprehension of the true
nature of this phenomenon.

List of References

1. D.JI. AunponukamBuan. YerBepToe nokojaeHue//Xumus u xxu3nb, 1 981,Ne5,-¢.89-93.

2. http://viXra.org/abs/1309.0131 . Superfluidity of Helium. Ceepxteky4ects remusi.

3. [TaBnoBa H.H., UBanos A.M., FOmkoB A.B. u Toktapos K.A. HekoTopbie 3aKOHOMEPHOCTH
B U30TONMMYECKUX U3MEHEHUAX (POpM JIerkux, cpeanux u Tsokensix saep//U3s. AH CCCP.
Cep.dusuueckas. 1979. T.43. Nel1. C.2317-2323.

. http://viXra.org/abs/1311.0167 . Neutron Interactions. HeliTpoHHbBIE B3aMOACHCTBUS.

. Tunm J1.P. n Tunmm JIx. CBepXTeKy4yecTh U CBEpXIPOBOAUMOCTh. —M.: Mup. 1977

. Kanuma I1LJI. Oxcnepument. Teopust. [Ipaktuka. —M.: Hayka. 1987

. Karmmuna I'T.JI. «Korpaa takoit ciydail moiBepHYyJICs, HEIb3s OBLIO €ro yIycKaThy»//XuMus u
*u3Hb. Nell. 1987. —c.45-53.

N O 01 b

Nikolay Nikolaevich Leonov

Cand. Sc. (Physics and Mathematics), Senior Research Associate, 73 publications.
Apartment 22, Raduzhnaya Street 1, Nizhny Novgorod, 603093, Russian Federation
Tel: 831-4361015

E-mail: NNLeonov@inbox.ru

Muxkpomup 22.
HeiitpoHnnsie 3Be3/1b1

JleonoB H.H.

BrisiBieHa cTpykTypa KMIKOM CBEpXTEKyded HEUTPOHHOM KOMIIOHEHTHI B HEHTPOHHBIX 3B€3/1aX. BBISBIEHbI
AQHAJIOTUH B CTPYKTYpax M B CBOMCTBaX CBEPXTEKYYHX KOMIIOHEHT B JKHJIKOM T'€JIMH U B HEHTPOHHOM CBEpXTEKyUeH

KHUIKOCTH.
*

HeiirpoHHoii 3Be3/101 Ha3bIBAIOT OOBEKT, COCTOSIUI U3 YpEe3BBIYANHO MIIOTHONH HEUTPOHHOM
CEpLEBUHBI, 3aKIIOYEHHON B TOHKYIO TBEPYIO KOPY, COCTOSIIYIO U3 TSXKENbIX aTOMHBIX SIA€p U
35eKTpoHOB. CyllecTBOBaHHWE HEHUTPOHHBIX 3BE3/ OBLIO TeOpeTHuUecKH mpezckazaHo B 1933r
actpoHoMaMu B.baage n @.I[BHKKH. DKCHEPUMEHTAIBHOE NOATBEPKICHUE 3TOW THIIOTE3bI
6bu10 ostyueHo B 1967t J1.bemnn.

Macchl OONBITMHCTBA WM3BECTHBIX HEUTPOHHBIX 3BE3A Onmms3ku Kk 1,44 maccer ComHia.
Heiitponnast 3Be31a MMeET paanyC OKOJO JECATH KUIOMETpPOB, T.e. mpumepHo B 70000 pa3
MeHbIe paanyca ComHia.

MHorue HeHTpOHHbIE 3BE3/bI 001a1al0T YPE3BbIUAiHO BBHICOKOM CKOPOCTBIO BpAIEHUS, J0
THICSIYM 00OPOTOB B CEKYHIY

*

Habmroienust mokasaiu, 4TO CKOPOCTH BpALICHHS HEHTPOHHBIX 3BE37] OUYEHb MEJJIEHHO
yMmenbiiatores. [lpu 3ToM 610 00HAPYKEHO YAMBHUTENBbHOE 00CTOATENhCTBO. OKa3aioch, YTO
CYIIECTBYIOT TaKME€ KPUTHYECKUE 3HAYCHMSI CKOPOCTEH BpAlllEHUS W1, 2, (©3,..., IPA KOTOPBIX
BEJIMYMHA 3TOH CKOpPOCTHU CKaqKOO60pa3HO yBennuuBaeTrcs. EciM HavanpHyr0 CKOpOCTh, Ha
IEpBOM 3Tare, 0003HAYUTh Yepe3 w1 , TO A0 1 CKOPOCTh BPALIEHUS v YOBIBAE€T HEMPEPBIBHO.
ITpu w1 OHa BAPYT CKAYKOM YBEIMYUBAETCS 110 w7, 3aTem HENPEPBIBHO YMEHBIIAETCS 10 W2, U,
IPU @2, CHOBA CKAUKOOOPA3HO YBEJINYUBAETCS JI0 3 , U TaK Jalee.
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Opnaxnel, J.Ilamnc, mnpodeccop Wmnmmnoiickoro ynusepcutera (CLHA), mnpemioxun
3.JI. AHIpOHUKAIIIBUIIN, U3BECTHOMY HCCIJIEIOBATEIIIO SIBJICHUS CBEPXTEKYUECTH JKUJIKOTO T'EeIIns,
IpoBepUTh runoresy A.Mwurpama o TOM, 4TO HEHTPOHHAs CEPALEBHMHA HEUTPOHHOW 3BE3/bI
HaXOJUTCS B J)KUJKOM, CBEPXTEKY4EeM COCTOSHUH, HECMOTpPs Ha TeMreparypy B 100 MuiinoHoB
rpanaycos [1].

OcoOblli MHTEpPEC K ITOMY BOMPOCY CBsS3aH C TeM, uyTo B 1949r OmHcarep mnpeackasai
CYLIECTBOBaHME, BO BpALIAIOIIEMCS CBEPXTEKy4e€M TIe€JIMH, BHUXPEHM M3 CBEPXTEKydel
KOMIIOHEHTHI renus. P.DeiiHMaH npeaoIokuil, 9YTO 3TH BUXPHU BBICTPAMBAIOTCS NapaljICIbHO
OCH BpaLICHMSI )KUJKOT0 TN U YTO UX KOJUYECTBO IPOMOPLUOHAIBHO CKOPOCTH BpAIIEHUS (.
Ucxons u3 sroro, B.JL.I'MH30ypr mpeamnoaoxuil, 4To CBEPXTEKydyee HEUTPOHHOE BEIIECTBO B
HEUTPOHHBIX 3BE€3JjaX IMPOHU3AHO CHUCTEMOM BHXpeEH, aHaIOrMYHBIX BUXpsM OHcarepa-
Ociinmana [1].

*

Corpynauku  O.JI.AHADOHMKAIIBWIN TPOBEJIM COOTBETCTBYIOIME JKCIEPUMEHTBI CO
CBEPXTEKY4YHUM TeJIMEM, ITOMEIIEHHBIM BO BpALIAIOUIMICS CTEKJISHHBIA IIAPUK, U MOJYYHIH, C
IOMOIIBI0 CKOHCTPYMPOBAaHHOI'O HMH «3aKOHA MOJ00HS», KOJIMYECTBEHHBIE JOKa3aTebCTBA
IIOYTH BCEX YKA3aHHBIX BBIIIE IMPEANON0KEHUM O CBOMCTBAX HEUTPOHHOM XKHUAKOCTH B
HEUTPOHHBIX 3Be31ax. [Ipu 3TOM 0Ka3anockh, 4YTO KOJIMYECTBO CBEPXTEKYUYHUX BUXPEN B JKUIKOM
reJINK U3MEHSETCSI HE MTPOIOPLUOHAIBHBIM CKOPOCTH (, @ OCTAE€TCs MOCTOSIHHBIM B MHTEpBajax
HENPEPBIBHOIO M3MEHEHMUS (», YMEHBIIAACh CKAYKOM TOJBKO IIPU KPUTHUYECKUX 3HAYCHMSX
BeIMuMHbl @ [1]. M3-3a Takoro ckaykooOpa3HOrO0 YMEHBUIEHHS] KOJIMYECTBA BHXpEH u
IPOUCXOJAT CKaUKOOOpa3Hble U3MEHEHUs] CKOPOCTH BpAIlEHUs IIapHKa C reJineM U HEWTPOHHOM
3BE3/Ibl.

*

Otka3, B KBAaHTOBOW TeopuH, OT yuyeTa 3¢upa, C €ro CONPOTUBICHUEM ABUKECHUIO
MHUKPOOOBEKTOB, U OTKa3 OT y4yeTa MAarHUTHBIX B3aMMOJAEHCTBHM MeEXAy MHUKPOOOBEKTaMH,
MPUBENIN K MPUHIMIIHAIBHOW HEBO3MOXKHOCTH TOCTUKEHUS! IOHUMaHUS CTPYKTYP CBEPXTEKYUHUX
KOMIIOHEHT B )KHJIKOM I'€JIMM U B HEUTPOHHOM CEPALIEBUHE HEUTPOHHBIX 3BE31.

VYyer 3Tux (HakTOpPOB MO3BOJWI MOHATH, YTO ATOMBI T'e€lIUs MOTYT CYLIECTBOBAaThb B JBYX
¢dopmax [2]. OnHa M3 HMX B €CTECTBEHHBIX YCJOBHSAX CYIIECTBOBaTb HE MOXKET, KBAaHTOBOM
¢uzuke 3ta opMa He U3BECTHA. ATOMBI 3TOM (QOPMBI MOTYT CYIIECTBOBATH TOJBKO IpPH
CBEPXHU3KUX TEMIIEpaTypax, TaK KakK 3JIEKTPOHBl B HUX HaxOJATCS Ha OJHOM U TOM XK€
HYKJIOHHOM MarHUTHOM KJIacTepe siApa, C OJHON U TOM e CTOPOHBI OT siapa. Eciau oTBiaeubcs oT
pa3MepoB sApa U IEKTPOHOB, TO 3Ta (popMa «0ITHOMEPHAY.

DNEeKTPOHBI B Ipyroi (popme pacrnosoKeHbl Ha Pa3HbIX HYKJIOHHBIX MarHUTHBIX KjacTepax
anpa. 9ta popMa KBaHTOBOH (PHU3HKE XOPOIIO U3BECTHA. B €CTECTBEHHBIX YCIOBHSX CYIIECTBYET
TOJIBKO 3Ta popma renus. IT1a popMa «IByMEpHa».

CBepxTeKyuyass KOMIIOHEHTA JKUJKOTO T'ellisl COCTOUT U3 «OAHOMEPHBIX)» aTOMOB, CBSI3aHHBIX
B «OJHOMEPHBIE» HUTEMO00HBIE MOJIEKYJIbI. DTH MOJIEKYJIbl UMEIOT MAaKPOCKOITUYECKUE ITTUHBI,
IIPEBBINIAIOIINE pa3MEpPbl COCYAOB, B KOTOPBIX HaxOOUTCS KUAKMM Tenuil. bnaromaps
MarHUTHBIM B3aUMOJIEUCTBUSAM, 3TH MOJIEKYJIBI CTPEMSATCS IPUHSTH IPSMOJIUHEIHBIE (OPMBI.

BcenenctBue 3THX 00CTOATENBCTB, CBEPXTEKYUHE BUXPU BO BPAILAOLIEMCS JKUIAKOM TeIUU
COCTOSIT U3 JUIMHHBIX «OJHOMEPHBIX» MPSMOJIIMHEHHBIX CBEPXTEKYUMX MOJIEKYJI, MapaliieIbHbIX
OCH BpAIIEHUS COCYZA C KUAKUM TeIHEM.

*

'umoreza 0 TOM, YTO CEpALEBMHA HEHUTPOHHOW 3BE3/IbI COCTOMT M3 CBEPXTEKYUYETO
HEHUTPOHHOTO BeIeCTBa, OblIa OJecTsiie SKCIEPUMEHTATbHO MOATBEPKIACHA COTPYAHHKAMU
OJL.AngponukamBuian [1]. OpmHako, CTpyKTypa 3TOro HEHMTPOHHOIO BEILIECTBA OCTalach
HEBBISICHCHHOM.

B noctwxeHnn moHMMaHHS 3TOM CTPYKTYpPHI MPUHLMIIMAIBHYIO POJIb CHITPAIA PE3YJILTATHI
JKCIIEPUMEHTA 110 PACCESHUIO O-4aCTHIL] SIACPHBIMH CTPYKTYPAaMH, IOJIYYCHHBIE COTPYIHUKAMU
iAd AH CCCP (Anma-Arta) [3]. DOTH pe3ylnbTarbl SBWINCh SKCIEPUMEHTAIBHBIM



JI0Ka3aTeIbCTBOM TOT'O, YTO BCE aTOMHBIC SIJIpa Pa3IMYHBIX XUMUYECKHUX 3JIEMEHTOB 00J1aJat0T, B
€CTECTBEHHBIX YCIOBHX, KBa3UKPUCTATUIMYECKUMU CTPYKTYpamHu.

Hyxionsl, conepsxamuecs B 3TUX sApax, YAEPKUBAIOTCI HEUTPOHHBIM IpUTsLKeHUEM. [lon
BJIMSHUEM TPaBUTALMOHHOIO C)KAaTHs BEILECTBA, COAEPMKALIErOCs B HEWTPOHHBIX 3BE3JaX,
paccTosiHUSL MEXJy HYKIOHaMU B sipaX MOTYT YMEHBIIUTBCA 10 TAaKUX 3HAYEHWH, IpH
KOTOPBIX MEX1Y HEUTPOHAMU UMEET MECTO HE IPUTSHKEHUE, a OTTAIKUBAHUE.

AJleKBaTHOE ONMHUCAaHUE HEUTPOHHBIX B3aUMOCHCTBUN mpuBeacHO B [4]. Benuumna cuiibl
9TOTO B3aUMOJICUCTBUS Fn(r):pr'4-qr'5, rje p:1581-10'5 kDM, q:5032-10_74KF‘M6'C-2.
CorsmacHO 3TOMY BBIPKEHHUIO, MEXIy JBYMS HEUTpOHaMH JEWCTBYET HEUTPOHHOE
OTTAJKMBAHUE, €CJIM PACCTOSTHUE MEXIy HHUMH MEHbIIE, YeM 3,18:10m. [Ipu Ttakux
paccTOSHUAX MEXKIYy HEHUTpoHamMHM, HEHUTPOHHOE BEIIECTBO IIEPEXOJUT B CBEPXTEKyuee
COCTOSIHHE.

3HaueHus NapaMeTpoB p U (| BBIYUCIIEHBI, UCXO/ U3 OLIEHKH PACCTOSHUS MEXAY HEHTPOHOM
U IPOTOHOM B JeiiTpoHe, nonydenHoit J.Pezepdopaom. CornacHo BeiBeeHHOM D.Pe3epdopaom
AMIMPUYECKON 3aBUCHUMOCTH «pajauyca» sjapa Iy OT KOJMYECTBAa HYKIOHOB A B sjape
(rﬂ:1,4-A1/3-10'15M), 3T0 paccrosiHre paBHO 3,528-107°M. OreHka paccTOSHHS MEXAY JIBYMS
HEUTPOHAMH, B HEUTPOHHOM JIMIIOJNE, B TOM Cllydae moyrydaeTcs: paBHoit 3,183+ 10™m.

U3 coommuowenuss medxncoy Npu8eOeHHbIMU BEIUYUHAMU PACCMOAHULL Cledyem, Ymo, 8
HEKOMOpoOM Ouana3oHe Macc HeUMmpOHHBIX 36€30, 8 IMUX 36e30aX, Hapsady C HEeUmpOHHOU
HCUOKOCDBIO, MOJNCEM CYWeCm8o8ams U OelmpOHHAs HCUOKOCb, dNeMeHmamy KOmopou
ABAAIOMCIL OUMPOHDI.

Heiitponsl, kpoMe siiepHbIX, 00J1aAal0T COOCTBEHHBIMM MAarHUTHBIMH TOJIIMU C BEKTOPOM
MarHUTHOTO MOMEHTA M, BEJIMUMHA KOTOPOTO paBHA ﬂn:3-10'4up:3,6-10'5/¢e. Tak Kak HEUTPOH —
napamMarHeTHK, TO MKy HEUTpOHAMU JEHCTBYET MarHUTHOE MTPUTSKEHUE.

[Tox BIUsTHMEM MAarHUTHOTO MPUTSKEHUS U HEHTPOHHOTO OTTAJIKWBAHUS, HEUTPOHBI MOTYT,
B HEWTPOHHBIX 3Be3/laX, OOBEOUHATHCS B OYEHb [JTUHHBIC MPSMOIUHEHHBIE CTPYKTYPBHIL.
MarauTHble B3aMMOJCHCTBHUS CHOCOOCTBYIOT COXPAaHEHHUIO MPSAMOJMHENHON (OpMBI ATHX
HEUTPOHHBIX CTPYKTYp. brarogaps Halu4uio 3THUX CTPYKTYpP, BO BpALLAIOIIECHCS HEHTPOHHON
KUJKOCTH MOTYT CYHIECTBOBATh BUXPHU, O0Opa30BaHHbIE ATUMH CTPYKTypaMH, MapajjielbHbIMU
OCH BpAIllCHNs HEUTPOHHOM KUAKOCTH.

*

Bpems mokasano, 4TO SIBI€HHME CBEPXTEKYy4yeCTH MMEET MECTO He TOJbKO B OO0JaCTH
CBEPXHU3KMX, HO U B 00JacTH CBEpXBbICOKMX TemnepaTyp. OCHOBHON mNpUYMHOI
CBEPXTEKYYECTH TIelIsd M CBEPXTEKYYECTH CBEPXIUIOTHOM HEWTPOHHOM IUIA3Mbl SIBIISETCS
HaJIMYue CBEPXJUIMHHBIX, «OJIHOMEPHBIX», HUTEOOPa3HBIX I'€UEBbIX U HEUTPOHHBIX CTPYKTYP,
CTPEMSIIUXCS, TTOJI BIUSTHUEM MarHUTHBIX B3aUMOJICHCTBUI MPUHATH MPIMOJUHEHHBIE (POPMBL.
BcnenctBue 310ro, B 3TUX CTPYKTYpax UMEET MECTO CBEPXBBICOKAsi CKOPOCTh TEIUIONepeaauu —
BO3MYILEHHUSI PACIPOCTPAHAIOTCS B CBEPXTEKYYEM TE€IMH CO CKOPOCTBIO 3JIEKTPUUYECKHX U
MAarHUTHBIX B3aWMOJICVCTBUI, & B CBEPXTEKYUYHMX HEUTPOHHBIX CTPYKTYypaX — CO CKOPOCTHIO
HEUTPOHHBIX U MarHUTHBIX B3aUMOJICUCTBUM.

*

OKcliepUMEeHTalIbHbIE Pe3yJIbTaThl, ONMyONIMKOBaHHBIE B [3], SBISAIOTCS J0Ka3aTeIbCTBOM
OTCYTCTBHSI B MaTe€pUajJIbHOM Mupe HeJenMMbIX KBaHTOB 3Hepruu. Haps3unBoe nmoguepkuBaHue
«KBAaHTOBOW» MpPHUPOABI SIBIEHHUA CBepxTekydyectu [1,5-7], B cBeTe 3THX pe3yibTaToB,
BOCIPUHHUMAETCSl KaK J>KEJIaHHWE CKPbITh OTCYTCTBHE IMOHUMAaHHS HCTUHHOW NPUPOIBI 3TOTO
SIBJIICHMUSL.
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