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Aunnoranus. Pemenne Keppa — Heromena (KH) mi1st 3apsokeHHOM M CBEpPXBpAIAIOIICHCS
YEepHOU JBIPHl MOAUDPHUIIMPYETCS B MHOTOJIMCTHOE PEIlIeHHEe, KOTOPOE HE TOJIbKO MOTPeOis-
€T MacCy-3PHEprui0 Kak 4yepHas JbIpa, HO TAKXKE M3JIydaeT KJIACCHUYECKOE 3JIEKTPOMAarHuT-
Hoe (OM) u rpaBUTAMOHHOE MOJIE, 0600MIast H3BECTHYIO KJIACCHYECKYIO MOJIEINb 3JIEKTPO-
Ha Kaptepa — WMspasns — Jlomesa. [Ipu stom anektpon KH mpuobperaer Tomosmoruto
Oyteuikn KisiiiHa €O CBEpXMPOBOASIIKUM BaKyyMHBIM SJIPOM, OKPY>KEHHBIM METISIMHU
Busnbcona, mopox1aloluMy KJIaCCUYECKYIO0 CTPYHHYIO CUCTEMY, KBaHTyeMyto 1o bopy —
3ommepdensay.

Kuarwuesbie ciaoBa: Keppa — HbromaHna, kinaccuueckasi TpaBUTalus, KiacCuuecKkas CTpy-
Ha, CBEPXIPOBOJUMOCTb, CYNEPCUMMETPHS, AP0 SJIEKTPOHA, NeTiu BuibcoHa, MarHut-
HBIU MOHOIIOJIb

Beenenue. B nemasueii pabore [1] kmaccuueckoe pemenne Keppa — Heromena
(KH) st 3apsKeHHOM M CYNepPBPAIIAIONICHCS YSPHOM ABIPBI OBLTIO MOIUMHUIIMPO-
BaHO B MHOTOJIUCTHOE, pPEUICHHE, KOTOPOE HE TOJIBKO MOTPEOIIIET MACCy-3HEPIUIO
KaK 4epHas JbIpa, HO MOMKET TakKKe MCIyCKaTh 3JeKTpomMarHuTHoe (OM) mose
¢ Hekoroporo oOenoro aucta KH. Oto usmenser crpykrypy snekrpona KH, onu-
caunyto b. Kaprepom [2], B. Uspaumnem [3] u K. Jlonmesom [4], u BeIgensier
B CTPYKTYpE 2JIEKTPOHA TPH 00JACTH: JBE YUCTO KIACCUYECKHE 30HBI «ITPOIIIOTO»
1 «OyAyliero» u oJAHy CMEIIaHHYIO 30HYy, OOIIYIO JIJIsl MPOIUIOro U OyAyIlero, Ko-
TOpasi OTOKJECTBISETCA C CYNEPCUMMETPUYHBIM M CBEPXIIPOBOJSAIIMM BaKyyM-
HBIM SIIPOM 3JIEKTPOHA.

MeTtoabl M Matepuajbl; pe3yabTarbl. AHanu3upys o0JacTh OyIyIIero
B MOJIENIM OJTHOJIMCTHOTO 3JeKTpoHa B. M3pasns, Mbl npeacTaBiisieM ee IpOeKTUB-
HBIM O0TOOpakeHneM HeOecHOU cheprbl ¢ CeBepHOTO MOJIFOCa Ha KBATOPHAIBHY O
IJI0CKOCTh peuenus KH, riae ona orpaHMunBaeTCss CUHTYJISIPHOM KOJIBLIEBOM CTPY-
HOM, rpaHuleld PeNSITUBUCTCKU BpAIIAIOUIErocs JHUCKa B CUCTEME «COOCTBEHHOTO
BpeMeHn — $» siapa snekrpona KH cwm. [5]. Ananornunas npoexius ¢ FOxxHOTO
nmoJiroca HeOecHoM cephl AaeT MPOCKTUBHYIO MHTEPIIPETAIINIO 30HBI OYyIyIIEro,
U BMECTE OHM 00pa3yloT JBYJIUCTHYIO KosblieByto ctpyHy KH — nenty Mebuyca,
COEJIMHAIONIYIO CEBEPHYIO U IOKHYIO MPOEKIMIO Ha Kpal PEsiTUBUCTCKU Bpalia-
ronierocs sipa pemenuss KH B equnyto Tononoruro Oyteutku Kneitaa. [Ipu Tom,
aeHta MeOuyca MHTEpPHpPETUPYETCs KaK KJIAaCCHUYeCKas CUHTYJISIpHas KOJblieBas
crpyna KH, koropas umeer (yMeHbIIEHHBIN Ha 27) paguyc Komnrona

a=— (1)

2mc
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1 HeceT 0ECKOHEUYHBIN U30BITOK MAaCChI-IHEPTUU, TPEOYIOIINUN Perysipu3aluu.

JBe ctpynnbie neriu EM norenuuana Si(string), CBSA3aHbl CO BXOJALIUM
1 BbIXoagmuM juctoM pemenns KH m npencraBisaror coO0i paclienieHue Bek-
TOPHOTO TOTEeHIMaNa (JOTOHA, 3aXBAYEHHOTO IPaBUTAIIMOHHBIM MOJIEM Ha KOJbIle-
ByI0 opouTy. POTOH (Kak ¥ IpaBUTAMOHHOE I10JIE€) PACIpPOCTPAHSETCS 0 CHHTY-
JTApHOMY KoJsblly Keppa co CKOpOCTBIO CBETa €, U €ro TPACKTOPHUS ONHUCHIBAECTCA
KaK OKPY;KHOCTh B KOOpanHaTax MuHKOBCKOro (X, V, Z, t), a Habiromaercss B Koop-
nuHatax cobcrBennoro spemenu [5] (map. 2, map. 89) [6] ¢ unrepsanom

2\ 1/2
ar=2=dar(1-(2)) 2)
C C
[Tpu V = C cTpyHa CTATHBAETCS B KOJIBIIO HYJICBOTO PaJiiyca — B KBAHTOBYIO TOUKY

cormacHo (2).

Takum 00pa3oM, KBaHTOBasI AyaIbHOCTh BOJHBI-HACTUIBI OKA3bIBACTCS YHCTO
KOOpAWHATHBIM 3((}EKTOM, CBS3aHHBIM ¢ HaOIrJeHHMEM 0e3MacCOBOM PesTH-
BUCTCKOU CTpyHBI. B wacTHOCTH, paccMoTpenHas M3pasneM cuHTYIspHAs KOJIbIIe-
Basi cTpyHa pagmyca KoMmToHa @ HEceT MacCy-3HEPTHIO JJIEKTpoHa I, a TaKxke
OrPOMHBIN yrIIOBOM MOMEHT | = hA/2 = am, KOTOpbI MOXHO IIPEACTABUTH KaK
aKCUAJIBbHBII BEKTOp cocTossHus /2 = m[a X 0/ 0¢] B HanpaBieHny crmHa.

Bomnnoas ¢ynkiust B npejcTasienun [ eiizenbepra Yy (t) cesasana ¢ hyHkmnum-
eii [lIpenunrepa yHUTApHBIM MpeobpazoBanuem [ 7]

Ps(t) = e7 Mty (0), (3)
KOTOpOE TTOKA3bIBAET, YTO YHUTAPHBIA MHOXHTETb €~ ¢ Bpamaer BekTOp cocTos-
nus [eitzenbepra Yy, ¢ yrIIOBOH CKOpOCThi0O w/2 =h/2 = mac (cornmacno (1)),
peanusys o0beIMHEHNE MOJICIIH MMUJIOTHON BOJIHBI A¢ bpoiisis ¢ KBaHTOBOH ToueU-
HoW yactuuen lpeaunrepa.

VYpaBHeHus DiiHmTeliHa — Makcpema ais pemwenus KH Oputn mpounrterpu-
posanel B [8], u Merpuka KH Gbl1a npesicraBieHa B BUIE g,y = N,y + 2he e,
rae GyHKus h umeer B

- (;n_ezz/zrz)r' (4)
r?+a?cos? 6

Mertpuka perysspusyercst oopezanuem npu h < 0, koraa macca-sueprus EM
nosist m(re) = U(re), co3maBaemast 3ama3IsIBArOIIMM TOTEHIIMAIOM KOJBIIEBOTO HC-
TOYHMKA pajuyca l'e, HAUMHAET MPEBBIINIATh SHEPTUI0 IpaBUTAlMOHHOTO 1oJis. Co-
OTBETCTBYIOLIEE PEryJIIpu30BaHHOE sA1po 3ekTpoHa KH Heckonbko ynansercs
OT CHHTYJSIPHOTO KOJIblla, ¥ npuobpetaer tommuHy oy ~ a/137. Iorenuman EM
0JIS pacTEKAETCs MO MOBEPXHOCTH fAJIpa, KOHUEHTPUPYSACh HA OCTPOM Kpae B BUJE
nByx 8*(string) pacnpenenenuii — merens BUIbCoHa, ¢ HaNpaBIEHHEM BO3pAcTa-
HUS IOTEHLIHANA BJIOJb KOJIBLEBOU CTpyHHI. [leTnin Buiibcona AenarT BaKyyMHOE
AP0 ANEKTPOHA CYNEPCUMMETPUYHBIM M CBEPXIIPOBOISALIMM, MOPOXKAAS B SIAPE
KOJIbLEBbIE TOKH, (popmupyromue 3ekTpoH KH kak MarHuTHO-CBsI3aHHYIO Mapy
MOHOIIOJISI 1 aHTUMOHOIIOJISI.
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3akimouenne. Knaccuueckoe pemenne KH onuceiBaeT B3aumMoaeincTBue rpa-
BUTaLMU ¢ DM mojeMm, U NpeAcTaBisieT cOO0M CHUHTYJISIPHYIO KOJBLUEBYIO CTPYHY
KOMITTOHOBCKOTO paauyca (1), Tpebyromiyro perynspusaium.

Crpyna KH siBasieTcst pesisiTUBUCTCKOM M 6€3MacCOBOM, U B KOOpJUHATAX COO-
CTBEHHOTO BpEMEHHU HaOJII0/aTeNsl, OHA C)KMUMAETCS B KBAHTOBYIO TOUYKY COTJIACHO
(2) u (3), 0OBsICHSS MPHUPOIY Ayaar3Ma BOJTHBI-UYACTHIIBL.

Cesepnas noiycdepa ¢ KpaeM Ha CEBEpHOM CTOpoHe Jucta Mebuyca ckien-
BAETCs C H0KHOM mosrycdepoil 1o 10KHOMY Kpato Jucta Mebuyca Ha rpaHuIle quc-
Ka, KaK JIB€ MOJIOBUHKH OyThUIKM KisiiiHa.

PerynapusoBanHoe pemenue KH omnmceiBaer nBe Kiaccuueckue 00J1acTu
«IPOLUIOro» U «OyAyLIero», a TakXke TPeThi0 00JIaCTh — CYNEPCUMMETPUYHOE
U CBEPXIPOBOJSIIECE SAPO AJIEKTPOHA, TJE€ CMEHIMBAIOTCS MpoUuioe U Oyayliee,
reHepupyst OOULYIO TOMOJIOTHIO HHCTAHTOHA.
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Electron as a Radiating Kerr-Newman Black Hole
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Abstract. The Kerr-Newman (KN) solution for a charged and superrotating black hole is
modified into a multisheet solution that not only consumes mass-energy like a black hole
but also emits classical electromagnetic (EM) and gravitational fields, generalizing the
well-known classical Carter-Israel-Lopez model of the electron KN. The modified KN elec-
tron acquires topology of a Klein bottle with a disk-like superconducting vacuum core sur-
rounded by Wilson loops, leading. to a classical ring string system quantized by Bohr-
Sommerfeld method.
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Introduction. In a recent paper [1], the classical Kerr-Newman (KN) solution for a
charged and superrotating black hole was modified into a multi-sheet solution, which
not only consumes mass-energy like a black hole but can also emit an electromagnet-
ic (EM) field from some white sheet of the KN. This modifies the KN electron struc-
ture described by B. Carter [2], V. Israel [3], and C. Lopez [4] and distinguishes three
regions in the electron structure: two purely classical “past” and “future” regions and
one mixed region common to both past and future, which is identified with the super-
symmetric and superconducting vacuum core of the electron.

Methods and materials; results. Analyzing the future region in the model of
the single-sheet electron of W. Israel, we represent it as a projective mapping of the
celestial sphere from the North Pole to the equatorial plane of the KN solution,
where the future region is bounded by a singular ring string forming the boundary
of a relativistically rotating disk in the system of proper time “s” (see [5], par. 2,
89). A similar projection from the South Pole of the celestial sphere gives a projec-
tive interpretation of the future region, and together they form a two-sheeted ring
string of KN -- a Mobius strip connecting the northern and southern projections at
the edge of the relativistically rotating core of the KN solution into a single topolo-
gy of the Klein bottle. In this case, the Mobius strip is interpreted as a classical sin-
gular ring string KN, which has (reduced by 2x) the Compton radius

h

a=— (1)

2mc

carries an infinite excess of mass-energy, requiring regularization.

Two string loops of the EM potential 5£(string) are associated with the incom-
ing and outgoing sheets of the KN solution and represent a splitting of the vector
potential of a photon captured by the gravitational field into a ring orbit. The pho-
ton (as well as the gravitational field) propagates along the Kerr singular ring with
the speed of light ¢, and its trajectory is described as a circle in Minkowski coordi-
nates (%, y, z, t), and is observed in the coordinates of proper time [5] (par. 89) [6]
with an interval

ds v\ 2 1/2
dr—j—dt<1—(;)> . (2)

When v = ¢, the string contracts into a ring of zero radius — into a quantum
dot according to (2).

Thus, the quantum duality of the particle wave turns out to be a purely coordi-
nate effect associated with the observation of a massless relativistic string. In par-
ticular, the singular ring string of Compton radius a considered by Israel carries the
electron mass-energy m, as well as a huge angular momentum J = 4/2 = am,
which can be represented as an axial state vector A/2 = m[a X d/0d¢] in the direc-
tion of the spin.
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The Heisenberg wave function ,(t) is related to the Schrodinger function by
the unitary transformation [7]

PYs(0) = e_thlpH(O)» (3)

which shows that the unitary factor e~f¢ rotates the Heisenberg state vector
Yy (0), with the angular velocity w/2 =h/2 = mac (according to (1)), realizing
the unification of the de Broglie pilot wave model with the Schrodinger quantum
point particle.

The Einstein-Maxwell equations for the solution of the KH were integrated in
[8], and the KH metric was represented as g, = 1,, + 2he,*e,?, where the func-
tion h has the form

(m—e?/2r)r
~ r2taZcos2 0’ (4)

The metric is reqularized by cutting off singular part at h < 0, when the mass-
energy of the EM field m(r.) = U(re), created by the retarded potential of a ring
source of radius r,, begins to exceed the energy of the gravitational field. The cor-
responding regularized core of the KH electron moves away from the singular ring
somewhat and acquires a thickness or ~ a/137. The EM field potential spreads over
the surface of the core, concentrating on the sharp edge in the form of two & *
(string) distributions — Wilson loops, where the potential increases along the ring
string being and is quantized according the Bohr-Sommerfeld quantization. Wilson
loops make the vacuum core of the electron supersymmetric and superconducting,
generating ring currents in the core, which form the KH electron as a magnetically
coupled pair of a monopole and an antimonopole.

Conclusion. The classical KN solution is based on interaction of gravity with
the EM field, and forms a singular ring string of Compton radius (1) requiring reg-
ularization.

The KN ring string is relativistic and massless, and in the observer's proper
time coordinates, it is compressed into a quantum point according to (2) and (3),
giving rise to wave-particle duality.

The KN string carries the topology of the Mobius strip, which in the multish-
eet KN solution folds with the second coil of the strip, gluing two parts of the Klein
bottle together.

The regularized KN solution describes two classical regions, the past and fu-
ture, and a mixing region of past-future that is supersymmetric and superconduct-
ing, giving rise to an instanton topology.
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