Enununa uzMepeHust MArHUTHOTO 3apsiaa — Jleon
Unit of measurement of magnetic charge - Leon
© B.C. JleoHosB

B cBs3u ¢ tem, uto B cetu MHTepHeT HaOmrofaroTcs Hariblid miaruat [1]
OCHOBHBIX MOJI0XeHUN Moel Teopuu CynepodbenHeHust 6e3 CChUIOK Ha aBTopa ¢
HapylieHueM 3akoHa 00 aBTOPCKOM TpaBe, s, KaK aBTOp, MPHUHSI pEIICHUE
MMEHOBATh €IMHUILY U3MEPEHHUs JIEMEHTAPHOT0 MarHUTHOrO 3apsiaa g B Jleonax
110 UMEHH aBTOPA:

rae 1 Am =1 Jleon [JIn] wnu 1 Am =1 Leon [L]

B 1996 rogy Ha OCHOBaHMM aHajau3a 3JIEKTPOMAarHUTHOTO MOJI KBAaHTa
MPOCTPAHCTBAa-BpeMeHNU (KBAHTOHA) MHOIO OblJIa  BBIYMCIICHA  BEIMYHUHA
AJIEMEHTAPHOIO0 MAarHUTHOTO 3apsiia g W MOJY4EHO CJEAYIOIIEE COOTHOIICHHE,
CBS3BIBAIOLIEE  DJJIEMEHTAPHBIM MAarHUTHBIM  3apsAx g W DJIEMEHTapHbIN
AIEKTPUYECKUH 3apsij € 11l cucTteMbl equHun usmepenus CU [2, 3,4, 5, 6]:

g=Coe=48-10""1Am=48-10""Jlcon [JIn] # FAx} (1)
rnre C, = 310° m/c — CKOPOCTh CBE€Ta B HEBO3MYIIEHHOM TpaBUTALMEH
KBaHTOBaHHOM INPOCTPAHCTBE-BPEMEHH;
e=1,610"" Ki — aneMeHTapHBIH 2IeKTPHUCCKHIT 3apsi.

JlaHHasi MHOIO paHee eJIMHMIIA U3MEPEHUs MarHUTHOro 3apsaa B [upakax
[Ax, Dk] ynipaznusercs, u OTHBIHE pa3MEPHOCTh MarHUTHOTO 3apsifia U3MePsETCs B
Jleonax. EcTecTBeHHO, YTO s BBEAYy HUCIIpaBJiCHHUS B CTapble NMyOJIUKallMH, a B
HOBBIX, YK€ OyJeT purypupoBath pazMepHocTh B JIeoHax.

®opmyna (1) —3T0 aBTOpCcKas hopmynna MPUHAAICKUT MHE U paHee He Oblia
m3BectHa B (Qusuke. Dopmyna (1) momoxkeHa B OCHOBY  TEOpUHU
CynepoOweaunenust [5, 6], KoTopas, MO MHEHHMIO E€BPOMEHCKUX HKCIEPTOB
O3HAYaIOT KBAHTOBBIM CKAYOK POCCHUHWCKOM HAyKH B IIEPBOM HAy4yHOW JIUTE,
0co0eHHO B HOBOM (pusuke [7, §].

Panee 1o 1996 roxa Owuia mu3BectHa dopmyinbl upaka u [lIBunrepa ms
MarHuTHOTO 3apsja g:
1. ®opmyna Iupaka — MmarHuTHbIN 3apsan usmepsercs B Kynonax [Ki] [9]:
g=685-e=—e=11-10"17Kn 2)
2o
rjae o ~ 1/137 — nocrosiHHast TOHKON CTPYKTYPHI.
2. ®opwmyia [lIBuHrepa — MarHuTHbIN 3apsa usMepsierca B Kymonax [Ko] [9]:

g:137-e:§:2,2-10_17Kn (3)

Kax Buano u3 (2) y Jdupaka MarHuTHbIN 3aps] OoJiblle 3JEKTPUUYECKOTO B
68,5 pas. llIBunrep (3) yBeauuyua MarHUTHBIN 3apsf eie B 2 pa3a. beuin u apyrue
paboThl IO MAarHUTHOMY 3aps/ly, HO OHHM Kacaluch MpeoOpa3oBaHUsIM (HOPMYIIBI
Jupaka ¥ He JOanu HHUYEro HOBOro. B MeXayHapoAaHOW cuUCTEME €IMHUIL
u3mepenuid (C1) MarHuTHbIN 3apsia g omnbovHo onpeaensercs padorodn W [JIx]
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no 00BOJy MarHMUTHOTO TOJIOCAa BOKPYT MpOBOAHHKA ¢ ToKoM | [A] m mmeer
pasmepHoCTh [//A], HO He TipeacTaBieH BenuunHoM [10]:
- W Ik
I A

Takum oOpasom, 1o 1996 roma Bce MONBITKH ONPEAEIUTH BEIUYUHY
AJIEMEHTAPHOIO0 MAarHUTHOTO 3apsija g U €ro pa3MepHOCTh BpallajuCh BOKPYT
dopmynsl upaka u IlIBuHTEpa, HO OHM HE HAIUIM MIMPOKOTO MPUMEHEHUS,
MOCKOJIbKY MPUPOJa MAarHETU3Ma OINpEAEsiach JUHAMUYECKUM DJIEKTPUUYECTBOM,
TO €CTh JJEKTPUUECKUM TOKOM I [A], KOTOpBI MHAYLHPOBAI MArHeTU3M. OTO
MO3BOJISIO OMUCHIBATH MAarHETU3M 0€3 IPUBJICUCHUS] MATHUTHBIX 3apsi/IOB.

K Tomy xe upax u llIBunrep, a 3To HoOeNEBCKUE JaypeaTsl Mo (U3HKE,
JOMYCTUIN TpyOeiiny0o OomuOKy B pacueTax, CHJIbHO 3aBBICUB BEIUYUHY
AJIEeMEHTapHOro MarHuTHOro 3apsnaa (3) u (4). U sty ommbky B pacuerax Jupaka u
[[IBuHrepa MHE yJajioch HAWTH M HUCHPABUTH, OMKUCAB BEJIWYMHY MarHUTHOTO
3apsina dopmynoit JleonoBa (1): g = C,e. Kak Buano ¢dopmynsl Jlupaka
(IIBunrepa) u JIeonHoBa CyIeCTBEHHO OTANYAIOTCS MEXIY COOOIA.

Torma B 1996 rony, s mOCKpOMHUYAJ, U Ha3BaJl BEIWYHUHY 3JIEMEHTaApPHOTO
MarHuTHOTO 3apsaa B yecTh Jupaka. Ho Jlupak ommbcs B cBoux pacuerax (2). U
korga mos ¢opmyna (1) crana mpeamMeToM Iiarkatra co cChuikod Ha Jlupaka, TO
MHE MPUXOJMUTCS BOCCTAHABIMBATH CIPABEMJIUBOCTh, BEPHYB PpPa3MEpPHOCTH
AJIEMEHTAPHOI0 MArHUTHOTO 3aps/ia B JIeOHax U ero eIuHUILy U3MEPEHHUS aBTOPY.

C npyroii CTOpOHBI, MHE KaK PyCCKOMY YYEHOMY MPHUXOJIHUTCS OTCTAUBATH
Hay4YHbl€ MPUOPUTETHI Moei cTpaHbl Poccuu. IlpakThuecku Bce OCHOBHBIE
pa3sMepHOCTH (U3MUECKUX BEIWYUH NpuHaaiIexar napyruM crpaHam: Hetoton (N)
— Anrnus, Bonet (V) — Utanus, Amnep (A) — @pannus, Kynon (C) — dpannus,
®dapana (F) — Anrmusa, Tecna (T) — Cepbust u npyrue. M Tonbko ceituac ectb
BO3MOXHOCTh 3aKpenuth 3a Poccueld pusmueckyro eauHuny usmepeHus — Jleon
(L) nnst MarHuTHOTO 3apsija.

MaremaTtudeckuii BbIBOJI Gpopmydibl (1) cTan BO3MOXHBIM MOCHE OTKPBITHUS
MHOIWO B 1996 rOmy DSJIEKTPOMAarHUTHOrO KBaHTa MPOCTPAHCTBA-BPEMEHH
(kBaHTOHA) B BHUJIE 3JIEKTPOMArHUTHOTO KBajapynosib. Ha puc. 1 mpeacrasieH
AIIEKTPOMArHUTHBIN KBAJIPYMOJib, COCTOSIIIUI M3 JBYX JTUIOJNEH: 3JIEKTPUUYECKOTO
(—e u +e) u marHutHoro (—g u +g). Iloxg nelicTBUEM CH BNEKTPOMATHUTHOTO
CXKaTHUA DJIEKTPOMArHUTHBIN KBAJAPYIOJb C)KMMAETCA 10 IapOBOM YaCTHUILIBI B BUJIE
KBaHTOHa (pwuc. 2).
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MaruuTtHas

0Ch OnexTpuueckas och E

Puc. 1. djieKTpOMArHUTHBIN Puc. 2. KBaHTOH B poeKIHH
KBaJIpynoJb (BUJ CBEPXY). (IOBEpHYT B NPOCTPAHCTBE).
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Puc. 3. MakeT 3/1€eKTPOMATHUTHOI' O Puc. 4. OpToronanibHOCTL MATHUTHOM
KBaJIpyIoJisi B BHJe TeTpadapa. U 2JICKTPHYeCKOii oceil TeTpadapa.

Ha puc. 3 npencraBieHo poro mMakeTa 3JIEKTPOMArHUTHOTO KBaJPyIoOJIs,
UMEIOIIEro 00BEMHYIO TeOMETprUUecKyro urypy B Buze terpasapa. [1o BeprmHam
TeTpadpa PacloJIOkKEHbI, CBSI3aHHbBIC B JUIOJIN, JIEMEHTApPHBIC MAarHUTHBIC (£g) U
anekTpuueckue (£e) 3apsaabl-kBapku. Heobxoaumo otmeTuTh, yTo 10 1996 roma
MOHATHE JJICKTPOMATHUTHOTO KBAJPyIoyisi B (U3UKE OTCYTCTBOBAJIO, W €TI0
CBOWCTBA HHUKOrJa HE aHaimu3upoBaiuch. HecMoTps Ha  00BEMHYIO
KOH(HUTypanuio, dJICKTPUYECKass W MarHUTHAsS OCH  SJCKTPOMArHUTHOTO
KBaJPYIOJsl BCEr/la OCTAIOTCS OPTOTOHAIBHBIMHU TPH JIIO0ON €ro OpuUeHTAlNu B
npoctpancTBe (puc. 4). DTO CBOWCTBO 3JIEKTPOMAarHUTHOTO KBaJpyMHoJis

AKCIICPUMEHTAJILHO TIOJTBEPXKAACTCS NEPICHAUKYIIpHOCTRI0O BekTopoB (E.LH)
HanpsbKEHHOCTEW anekTtpuueckoro E  u  marmutHoro mnoner H  Bo  Beex
AJICKTPOMArHUTHBIX TIPOIECCax, KOTOPbIE€ OOYCIOBJICHBI 3JIEKTPOMArHUTHOM
MoJIsipr3alieil KBAHTOBAHHOTO MTPOCTPAHCTBA-BPEMEHH.

Puc. 5. IIpoexkuus 31€eKTPOMATHUTHOI'O Puc. 6. diieMeHTapHBIN 1eKTPUYECKHIT
KBaJPyNoJisi HA JIOCKOCTh. JAUIOJb.

Ha puc. 5 npeacrtaBineH 3jeKTpOMarHUTHBIN KBaapynoib (puc. 3 u 4) B
IPOEKIMHU Ha MIOCKOoCcTh. Ha puc. 6. mpencTaBiieH 3JIeMEHTAPHBIN 3JEKTPUYECKUAN
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JIUTIOJb, BKJIIOYAIOIINM B ce0s J1Ba 3JIEMEHTApHBIX AJEKTPUUECKUX 3apsjia-KBapKa

(£e).

L A A A & & & 4. 4. & & 2. & |
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Puc. 7. CxeMa 3HepreTH4ecKoro Kpecra, Puc. 8. Cxema 3/1eKTPOMATHUTHOM
B KOTOpPOM 3ammu$poBaHa CTPYKTYypa CHMMETPHH H JJIEKTPHYECKOM
KBAHTOBAHHOI0 TPOCTPAHCTBA-BPEMEHH. acCHMMETPHH KBAHTOBAHHOI0

NPOCTPAHCTBA-BPEMCHM.

KBaHT mpocTpaHcTBa-BpeMeHU (KBAaHTOH) (pHUC. 2) ONpeNemnsieT CTPYKTYpY
KBAHTOBAHHOI'O MPOCTPAHCTBA-BPEMEHHU (KOCMHUYECKOTO BaKyyMa) 3alOJHEHHOIO
KBaHTOHaMH. BHyTpM KBaHTOHA U KBAaHTOBAaHHOI'O IPOCTPAaHCTBA-BPEMEHU
CYLIECTBYET JJIEKTPOMAarHuTHas CHUMMETpPHUs, O3HAYawollas >SKBUBAJIECHTHOCTb
MEXIy DJEKTPUYECTBOM UM  MarHetusMoM. KBaHTOH — 3TO HOCHUTENb
AJNIEKTPOMarHUTHOM  SHEPIMM  —  CBEPXCHWJIBHOTO  3JIEKTPOMArHUTHOIO
B3aumozeiicteus (COB) — msaToil pynnamentanbHoi cuibl (Cynepcuiibl), Takxke
HEU3BECTHOU paHee B (U3HUKH. XOTS MONBITKH HAUTH MATYI0 (yHIaMEHTAIbHYIO
CUJIY ITPOJIOJIKAIIUCH AECATUIETHIMMU.

MHe npuxoauTcs KpaTko B BHJE€ TE3UCOB KOMMEHTHPOBATH OCHOBHBIE
nosioxenus: teopun CynepoOwveauHeHus [5, 6], wurocTpupyd UX s
HarJIHOCTU pucyHkamu. Ha puc. 7 mnpenacraBieHa cXeMa 3SHEPreTUYecKoro
KpecTa, B KOTOpOM 3amu(ppoBaHa CTPYKTypa KBAaHTOBAHHOTO IPOCTPAHCTBA-
BPEMEHU. OHEPreTUYeCKUid KpecT BKIHOYAET B C€e0s 3JIEKTPOMArHUTHBIN
KBaJpymnosib  (aHaJOr KBAaHTOHA), OTBEYAIOLUIUMH 32  BJIEKTPOMArHUTHYIO
CUMMETPUIO, U AIEKTPUUYECKUHN AUMONIb (pUC 6), OTBEYAIOIIMH 3a 3JIEKTPUUECKYIO
ACUMMETPUIO MTPOCTPAHCTBA-BPEMEHHU.



Jleno B TOM, YTO OJHOTO KBAaHTOHA HEIOCTATOYHO, YTOOBI OMHCATH BCE
MHOTooOpa3ue SBJICHH B KBAaHTOBAaHHOM HpPOCTpaHCTBe-BpeMeHu. I[lommmo
AJIEKTPOMArHUTHOM CUMMETPHUH, JIJIsl ONIUCAHUs TPABUTALIUHU, SJIEKTPOMarHeTu3Ma,
SJIEPHBIX U JIEKTPOCIA0BIX CUJI, B IPOCTPAHCTBE HEOOXOUM HEKOTOPBIN H30BITOK
ANEKTPUYECKUX 3apsII0B-KBAPKOB, IPEICTABICHHbIN JIEKTPUUYECKONH aCHMMeETpUEn
B Buje junons (puc. 6 m 7). Ha puc. 8 cxemMarnyHO MOKa3aHO COCTOSIHUE
ANEKTPUYECKOM acCUMMETPUHM, KOTJa BHYTPU CIUIOLIIHOTO KBAaHTOBaHHOI'O
IPOCTPAHCTBA-BPEMEHM (CIUIOIIHOE CHHEE TI0J€ U3 KBAaHTOHOB) HMEIOTCA
BKPAIUICHUS 3JEKTPUUECKUX TAIIONEHN (KpaCHBIE YACTHILIbI ).

B teopun CynepobbennHeHus MOHa00MI0Ch BCErO YEThIPE LENbIX 3apsiaa-
KBapKa, YTOOBI OMHCATh BCE MHOT000pa3ne (PU3NIeCKIX 3aKOHOB U SIBJICHHUI 5, 6].
Ha xaptnae Bnagnmupa BosikoBa npencraBiieH MOM MOPTPET € SHEPrETHYECKUM
KpecToM B pyke (puc. 9).

Puc. 9. Iloptper ¢pusznka Baagumupa JleoHoBa ¢ KBAHTOM NPOCTPAHCTBA-BPEeMEeHH
B BH/Ie IPABOCIABHOIO KpecTa. ABTOpP: 3aciykeHHbI Xy10:kHUK Poccun
Baagumup Bacunbesnu Boukos, r. Bpsuck. Macso. Xoser 94x80 cm, 2002 roa.

NmenHo sHepreTuueckuil Kpect (puc. 7) TMOJOXKEH B OCHOBY HYJIEBOTO
3JeMeHTa TaOmmibl xuMmudeckux siaeMmeHToB J[. M. MengeneeBa [11]. Tak,
HarpuMep, MPU PACIICTUICHUH JJIEKTPUUYECKOTO J1umojs (puc. 6) BHYTpHU
KBAaHTOBAHHOTO  TPOCTPAHCTBA-BPEMEHU HA JBa JJIEKTPUUECKUX KBapKa,
npoucxoaut chepudeckas aedopmarisi KBAHTOBAHHOTO MPOCTPAHCTBA-BPEMEHU
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BOKPYTI' KBapKOB, U 3apsbl-KBapKH MPUOOPETAIOT 3JIEKTPOMATHUTHYIO Maccy,
MpEeBpalasich B Mapy YaCTHUIl: NEKTPOH U MO3UTPOH — HOCUTEIIH DIICKTPUUECKOTO
3apsla M MacCchl. OJIEKTPOMAarHUTHAsE OSHEPrus ymnpyrou cdepuyueckon
nedopmaliii  KBaHTOBAHHOTO MPOCTPAHCTBA-BPEMEHU JKBHUBAJICHTHA Macce
yacTull [5, 6].

He crtany BmaBaTbCs B TOHKOCTHM HYJIEBOI'O JJIEMEHTA U JIJIEKTPUUYECKOU
acumMmeTpu B Teopun CynepoObeAMHEHHs, a BEPHYCh K TEME 3JIEMEHTapHOTrO
MarHuTHoro 3apsiga u Qopmyne (1), Kotopas omnpeaenser 3JIeKTPUUYECKYIO
CUMMETPHIO MEXAY MarHeTu3MoM U 3ekTpudectBoM. M3 dopmynsr (1) g=C.e B
SIBHOM BHJI€ HE 3aMETHO, YTO IO CBOEMY ACHUCTBUIO AJIEMEHTAPHBIA MArHUTHBIN
3apsifi g OKBHUBAJICHTEH JJIEMEHTAPHOMY JJIEKTPUYECKOMY 3apsaay €. B
MPOTUBOMOJIOKHOCTh 3TOMy uX (opmynsl [upaka (2) g=68,5¢ BUIHO, 4YTO
MarHUTHBIN 3aps B 68,5 pa3 00Jbliie 3JIeMEHTAPHOTO AIECKTPHUIECKOTO 3apsa.

Bce neno B ToM, uTo nipu BeIBOAE GopmMyIbl (1) MHE MPUIIIOCH MPUMEHUTD
cucteMy eaunul usMepenuii CH, B KOTOpOM MarHUTHbIE U3MEPEHUS TPUBSI3aHbI K
IIEKTPUUECKOMY TOKYy, u3MepsemMoMmy B Awmrmepax (A). A siaeMeHTapHbIN
anexktpuueckuit 3apsn B cucteme CU usmepsiercs B Kymonax (Kim). S 61 mor
CO3/1aThb HOBYIO CHUCTEMY HM3MEpPEHHUI, B KOTOPOUM AIEKTPUUECKUH M MarHUTHBIN
3apsael u3Mepsuiuch Obl B Kymonax (Ki) kak y [upaka. B stom ciydae
PUBEACHHBIN MArHUTHBIN 3apsia g* paBHsUIICS ObI 2JIEKTPUYECKOMY €, TO €CTh:

g*=e (Km) (5)
@opmyna  (5) ycraHaBiAMBaeT  OSKBUBAJEHTHOCTb  MArHUTHOTO |
AIIEKTPUUECKOT0 3jeMeHTapHbIX 3apsanoB B (Ki) s BHecHMCTEMHOM eaUHUIIBI
u3Mepenuii. Ho 4To0sI €10 mosib30BaThCsi, MPUILIIOCH ObI JIoMaTh BCto cuctemy CHU,
YTO HE paloHaiIbHO. B oTinuue ot hopmynsl upaka (2), B KOTOPOl MarHUTHBIN
3apsin g OoJibllie AJEKTpuyYeckoro € B 68,5 pa3, ¢opmyna (5) ycTaHaBiIMBaeT
PaBEHCTBO MarHuTHOTO M 3JekTpuueckoro 3apsaoB B (Ki). Ilpu mepexone B
cucremy CU dopmyna (5) npunumaer Bujg dopmynsl (1). IlpuBeneHHbIN
MarHuTHbIA 3apsia g* [Ki] cBf3aH ¢ 3J€MEHTapHBIM MArHUTHBIM 3apsijioM g
[AmM=JIH] B cucteme CU:
gr=—-=c (Kn) (6)
CO
®opmynel Jleonora (1), (5) u (6) ycTaHaBIMBAIOT JJICKTPOMArHUTHYIO
CUMMETPHIO BHYTPU KBaHTOHA JIs 3akoHa KylioHa, 1 paBEHCTBO JIEKTPUYECKON U
MarHMTHOM SHEPTUH KBaHTOHA [35, 6]:
1. 3akon KynoHna 11 cui B3aMMOJECHCTBUS 3JIEMEHTAPHBIX JIEKTPUUECKUX
F. m MmaranTHBIX F, 3aps10B BHYTpH KBaHTOHA IIPH yCJIOBUM paBeHCTBA (5) u (6)
AJIEMEHTAPHOI0 AJIEKTPUUECKOTO € U MPUBEICHHOTO MarHUTHOTO g* 3apsJi0B:



L&
© e, rezo
.2 5 (7)
S % SR B
® dmg, réo 47:80Cg réo

TIE  Teo™ Tgo = 0,3710% M — pacCTOSHHE MEXIy 3apsiaMH-KBapKaMH BHYTPH

KBaHTOHA; &, — DJIEKTPUYECKAsI IOCTOSHHAS.

Kak Bumno u3 (7) mpu yciaoBuu paBeHcTBa (5) u (6) dleMEHTApHOTO
AJIEKTPUYECKOTO € W TNPUBEIEHHOTO MarHUTHOro g* 3apsnoB, cuwibl Kynona,
AEHCTBYIONIME BHYTPY KBaHTOHA paBHbI F. = F,. 11, Ha000poT, mpu paBeHCTBE CUII
Kynona F. = F, MbI npuxoaum k ¢popmyie (1) cooTHomeHHs Mexy MarHUTHBIM
NIEKTpUYECKUMU 3apsinamu B cucteme CH B COOTBETCTBUM € NPUHLIMAIIOM
IIEKTPOMATHUTHON CUMMETPHH.

[IpyHUMI  3JEKTPOMArHUTHOM CHMMETPUM  PAcCHpOCTpaHSETCs M Ha
paBeHCTBO JIeKTpuuecKo W, u W, MarHuTHOM DHEPrui, aKKyMyJIMPOBAHHOM

BHYTPH OJHOIO KBaHTOHa (y4WTbIBas MOSOC% =1), rme M, — MarHuTHas

IIOCTOAHHAA:

1 &2 )
W, = ——=0,62-10"" Ik
4re, I

(8)

2
Wy =t & — 061072 1
T Tgo

KOHIEHTpaIMs KBAHTOHOB JocTUraeT ~107 1rm/M’, KOHUEHTPAIUs SHePruy
nocturaer 107 Jix/m’. Tlo 3Toif NpHYMHE KBAaHTOBAHHOE MPOCTPAHCTBO-BPEMs
SBJISICTCS HOCUTEIEM CBEPXCHUJIBHOTO 3JIEKTPOMAarHMTHOTO  B3aUMOJECUCTBHS
(COB). Ecnu aktuBupoBath 1 KyOOMETp KBaHTOBAaHHOT'O NMPOCTPAHCTBA-BPEMEHHU,
TO BhIneneHHas sueprus 107 JIx/m® Gyner SKBUBANEHTHA Macce Beel BeeneHHO,
KOoTOpasi o0pa3oBanack B pe3ynbrare bonbuoro B3psia (bB).

C Apyroii CTOPOHBI, KOJNOCCANbHAS KOHLEHTpauus SHepruu 107 /M’
KBaHTOBaHHOI'O IIPOCTPAHCTBA-BPEMEHH, YKA3bIBA€T Ha TO, YTO B IPUPOJE HE
CylecTByeT Ooubllell KOHLEHTPALMKU SHEPIUH, KOTOpas Moria Obl pa3opBaTh
KBAaHTOBAHHOE IIPOCTPAHCTBO-BPEMS M PACLICIIATh HA OTIAECIBHBIC DJIEKTPUYECKUE
M MarHuTHbIC KBapKh KBaHTOH. [lo 3TOW mnpuyYMHE MBI HHUKOTZIa HE CMOXKEM
OOHApPYXHUTh SKCHEPUMEHTAIbBHO MAarHUTHbIE MOHONONM Jlupaka, MNOCKOJBKY
MarHuTHbBIEC 3apsAApl BCErJa CBs3aHbl B JUIIONM BHYTPHM KBaHTOHA. Marnetusm
LEJTMKOM NPUHAJIEKAT KBAHTOBAHHOMY IIPOCTPAHCTBY-BPEMEHH.

CkoJIbKO OBl MBI HE JIOMQJIM MarHuT, OTAECIHUTHh OJWH IOJKC OT APYroro
OBLJIO HEBO3MOXXHO. Y 00JIOMKA TYT K€ HOSIBJSUICS BTOPOM MONIOC. Maramerusm
IIPOSIBIUICA TOJBKO B JIMIIOJIBHOM CBA3aHHOM COCTOSIHMM, U OH HE IPHHAJIEKAI
MarHuTy. MarsHuT, Kak ¥ 3JIEKTPUYECKHM TOK, TOJBKO BBIBOAUT KBAHTOHBI W3
COCTOSIHUSI MarHUTHOTO paBHOBECHsI, 00pa3ysi BOKPYT MOJIFOCOB MarHUTHBIE IMOJIS.

Hapymenne AJIEKTPOMATrHUTHOTO PaBHOBECHS KBaHTOBaHHOTO



MPOCTPAHCTBA-BPEMEHU MPUBOJUT K MOSBICHUIO B HEM 3JICKTPOMArHUTHBIX BOJIH
co ckopoctbio cBeta Co:

Co="2 ©)
€

VYpaBHeHue (9) mo3BoJMIIO BHEpPBBIE NMPUBECTH ypaBHEHUs MakcBemia K
€IMHOMY YPaBHEHHIO B BHJE BEKTOPHOTO IPOU3BEAECHUS, CBA3BIBAIOILIEMY MEXKIY
coboit BekTopa: ckopocth cBera C,, HampsbkeHHocTH MarHutHoro H wu
sanekTpudeckoro E monel B 3JIeKTpOMarHUTHOM BOJIHE B BakyyMe [5, 6]:

eo|C,E]=-H (10)

A BOT HaJIMYMUE AIEKTPUUECKON ACUMMETPHH (pHUC. 8) MO3BOJIAET HAOII01aTh
HaM 3JIEKTPUUYECKHUE 3apsibl (+€) B COCTaBE AJIEMEHTAPHBIX YacCTHIl, U3 KOTOPBIX
COCTOHUT BCEC MHOFOO6paSI/Ie Hamiero Mupa.

Takum 00pa3oMm, mpobiieMa 3IEMEHTAPHOIO MAarHUTHOTO 3apsiga g Oblia
pemiera MHOIO B 1996 rony [2] npu BeiBoae Gopmyisl (1). ITo npomectBuu Ooiee
YeM JBYX HECATKOB JIET, KaK aBTOpP, I MUMEI NPUOPUTETHOE MPAaBO MMEHOBATH
CAUHUIY HM3MEpEeHHsT MarHuTHoro 3apsiina B Jleonmax (JIm). WM Hanmeroch, 4TO
eAUHUIIA W3MEepeHHs MarHuTHoro 3apsiza Leon (L), Oyaer mnpuHsTa B
MexnyHapoaHyto cucremy eaunuil namepennii (CH).

Teoputo Cymnepoowenunenust (Theory of Superunification) [5] MoOXHO
CcKayaTh B ITOJTHOM 00BhEME Ha aHTJITUHCKOM SI3BIKE 10 CCHIIKE :
http://leonov-leonovstheories.blogspot.com/2018/04/download-free-leonov-v-s-
quantum.html
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