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Ha ocnoBanuu moznenu npocrpancrsa I1.M. @oMuHa U KOCMOJIOTMYECKON MOZEIU CO
CBEPXIPOBOAUMOCTBIO, IPEJIOKEHHOH aBTOPOM, IO3BOJIIOLIEH IONMy4YuTh HabmromaeMoe
3HAYEHHE IUIOTHOCTH DHEPrHM BaKyyMma, IPEIUIO’KeHa TMIoTe3a 00 OTCYTCTBUM XaOTHYECKUX
KBAaHTOBBIX (IyKTyauMii Ha IUIAHKOBCKMX Macmrabax. PaccmarpuBaercss moctynar o
KBAaHTOBOW YIOPSAOYEHHOCTH IUIAHKOBCKUX JIOMEHOB, OOpa3yromux, MOJAOOHO aroMaM B
KPHCTAJUIMIECKON peIIeTKe, YIOPAI0UYEeHHbBIE CTPYKTYPbI C KBAHTOBBIM JBIKCHHUEM, OPOUTAMH
U KBAaHTOBBIMH DJHEPreTHYECKUMH YpPOBHAMH. IlosToMy, mOomoOHO TOMy, Kak aTOMBl B
KpHCTaJUIe YHOPSJOYEHBI, a WX OJJIEKTPOHBl HE M3Iy4aloT, HaxXo[sCh Ha CTallMOHAPHBIX
opOuTax, TaKk U MIAHKOBCKUE JOMEHBI — «aTOMBI» HPOCTPAHCTBA-BPEMEHU — IPEACTABIIOT
c000¥ ymopsif0ueHHbIE KBAHTOBBIE BUXPHU, KOTOPBIE HE U3IY4al0T B OTCYTCTBUE BO3MYILECHHH.

Kniouegvie cnosa: KBaHTOBas rpaBUTALNs, CBEPXIPOBOAUMOCTD, INIAHKOBCKAs JUINHA,
IPAaBUTALIMOHHBINA KBAaHTOBBII BUXPb, «aTOMBD) IPOCTPAHCTBA-BPEMEHH, MACCHI JJIEMEHTaPHbIX
YacTHLL.

1. BBepeHue

Kak npunsaro cuntate nocne padot k. Yunepa [1], Ha MIaHKOBCKUX MaciTadax MpOCTpaH-
CTBO-BpEeMsI HMEET IEHUCTYI0 XaO0THYECKYIO0 CTPYKTYpy. [loaTOMy BBIYHCIICHHS] B paMKaX KBaHTOBOM
IpaBUTAIlMM HAa STHUX MacIiTabax OKa3bIBaOTCS HEBO3MOXKHBIMH BBUAY HApacTArOMIUX PacXOIMMO-
cTeil. B To jke BpeMsl CyIIEeCTBYIOT U albTepHATHUBHBIE MOJENIH, B KOTOPBIX MPOCTPAHCTBO-BpEMS CO-
CTOUT W3 JUCKPETHBIX NOMEHOB. OMHOW M3 TaKMX MOEINEH SBISETCS MOJAETh KPUCTAILIONOM0OHOM
CTPYKTYPHI TIPOCTPAHCTBA-BPEMEHN Ha TUIAHKOBCKUX PACCTOSHUAX, npemiokenHas [1.W. ®omuHbIM.
Brruncnenns mokasbpIBaroT, YTO JOMEHBI TNIAHKOBCKOM Macchl MOTYT B3aHMOJAEHCTBOBATh MEXAY CO-
00l KBaJpYyNOJbHBIMU TPABUTALMOHHBIMH CHJIAMH H 0Opa30BBIBATH PEIICTKY, HATIOMHHAIOIIYIO
CTPYKTYpy Kpuctayma [2, 3]. B paMkax 3Toi MoIenw MPemio’keHO pacCMaTpHBaTh W3BECTHBIC DIIe-
MEHTapHBIE YaCTUIbI KaK KBAaHTOBbIE BO30YXKIEHUS KBa3UKPHCTAUTMYECKON IIAHKOBCKON pEIIeTKH,
T.e. Kak aHayor ¢oHoHOB. OHAKO 3Ta MOZETb MMEEeT OOLIMK XapaKTep W He TO03BOJISIET BBIYUCIATH
MaccChl 3JIEMEHTApPHBIX YacCTHI[ M OMHCHIBATh IJHUHAMHKY IPOCTPAHCTBa-BpeMEHH M (HOpMHpOBaHUE
KOCMOJIOTHYECKOH TOCTOSHHOH. Ho paccMoTpeHne sBiIeHHS KOHICHCAIIMH MEePBUYHBIX (DEPMHOHOB
KaK TEPBHYHBIX BO30YXICHUH KBAa3WKPHUCTAIUIMYECKON PEIIETKH MO 3aKOHAM KBAaHTOBOW TEOpUHU
ceepxmnpoBoaumoctu bapmanaa—Kymnepa—Ilpudepa (BKIL) no3Bonuio, B paMKkax mpeasioKeHHON aB-
TOPOM KOCMOJIOTHYIECKOH MOACITH CO CBEpXIMPOoBOIUMOCTHhIO (CMS), KOppEeKTHO OmUcaTh pOKICHUE
Bcenennoit u eé «uHMISIUOHHOEY» paciIupeHne, Hayano snoxu bonbmioro B3peiBa, a Takxke Bce Mac-
CBI U3BECTHBIX AJIIEMEHTAPHBIX yacTull [4-9].

[Ipu 3TOM BO3MOXKHOCTH TaKOTO OMFCAHWS, JAOIIET0 MHOTOYHCIICHHBIE COBITAICHHS C IKCIIe-
PUMEHTAIBHBIME JaHHBIMH, CTaBUT TIepe]l HEOOXOAUMOCTBIO MEPECMOTpPa MPEACTABICHUN O TIEHO00-
Pa3HOM CTPYKType NPOCTPaHCTBA-BPEMEHH Ha MJIAHKOBCKUX PACCTOSIHUAX.

2. O cTeneHu ynopsifoYeHHOCTM Ha NMTAHKOBCKUX MacLuTabax

UToObI OHSATH, CYIIECTBYET JIU B PEaJTHbHOCTH Xa0THYECKas TIeHa Ha TUIAHKOBCKHUX PaCCTOSHU-
SIX, MOJKHO OIIEHMTH IUIOTHOCTH 3TOH meHbl. OYEeBHIHO, YTO ITa INIOTHOCTh JOJDKHA OBITH OJIM3Ka K
IJIAHKOBCKOI:
-120
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HO 3TOTO HE HaOII0AeTCsl, MOCKOJIBKY MEXaHM3M KOMITCHCAITUH (hIIYKTYaluid OTCYTCTBYET.
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XaoTH4yecKu KoJeOIromascs eHa JODKHA H3ITydaTh TPABUTAIMOHHBIE BOJHEI C IIOTHOCTHIO
SHEPTUH Tak)Ke OJMM3KOH K TNIAaHKOBCKOH. Takoe n3nmydeHue Takke He HaOIIIOTaeTCs, KaK U THTaHTCKas
SHTPOIHUA, TOPOKAaeMast TAKIM H3ITYyUYCHUEM.

W3 W3BeCTHO# 3aBUCHMOCTH JUISl IOCTOSHHOM TOHKOH CTPYKTYPHI O, =€~ / fic CleyeT CB3b
AIIEKTPUYECKUX 3apPSAJ0OB € W «IUIAHKOBCKHX» (Jp, KOTOPBIE, BEPOSITHO, SBISAIOTCS HOCUTEISIMU He
TOJILKO TPABUTALIMOHHOTO, HO ¥ €JMHOTO (TPaBUTAIMOHHO-TIIFOOHHO-3IIEKTPOCIa00ro0) MOoJei.

he =05 = ag,e’ )

[Ipu 5TOM TOYHOCTH U CTAOMIHLHOCTH COOTHOMIECHUS (2) CBUIACTEIBCTBYET 00 OTCYTCTBHH CTO-
XaCTUYECKOW MEHUCTON CTPYKTYPBI, IIOCKOJIBKY €€ HallMuue SIBHBIM 00pa3oM Hapymiaio Obl 3TO COOT-
HOIIICHUE.

Hcxons u3 KOCMOJIOTMYECKOM MOJIETH CO CBEpPXMNpOBOAMMOCThI0 W Mozaenu [1.M. domunHa
MOXHO BBIABUHYTBH I'MIIOTE3Y 00 OTCYTCTBUH XaOTHYCCKHX KBAaHTOBBIX @HyKTyaHI/II\/'I Ha IINIAaHKOBCKHUX
MaciTadax ¥ MpPeJIOKUThH MOCTYJIAT O KBAHTOBOH YMOPSAIOYCHHOCTH IIAHKOBCKUX JIOMEHOB, 00pa-
3YIOIUX, TOJJOOHO aTOMaM B KPHUCTAUNIMYECKON pelleTKe, YIOpsI0YeHHbIe CTPYKTYPBI C KBAHTOBBIM
IIBIOKCHEM, OpOWTaMH M KBAaHTOBBIMH SHEPTeTHUECKUMHU ypoBHsIMH. [loaTomy, momoOHO TOMy, Kak
ATOMBI B KPUCTAJIE YIIOPSIOUEHBI, a UX ICKTPOHBI HE U3JIYYal0T, HAXOASICh Ha CTAIMOHAPHBIX OpOU-
TaX, TaK W IIAHKOBCKUE JOMEHBI — aTOMBI ITPOCTPAHCTBA-BPEMEHHN — MPEACTABISIOT COOOM KBAHTO-
Bble BuxpH [10]. [TockonpKy Ha TUTAaHKOBCKHX MacmiTabax CymIecTBYeT €NHOE, a He TPAaBUTAIMOHHOE
IIO0JIC, €CTh BCC OCHOBAHHUA CUUTATh, YTO CHJIbHaAsA HeHHHeﬁHOCTB, CBOMCTBEHHAs rpaBUTAlMOHHOMY
TIOJTI0, TIOSIBIISICTCSI TOJIBKO Ha MacmTabax bombimoro O0beAMHEHUS, KOTAa MPOUCXOIUT pa3jciicHUe
(hyHIaMeHTaITBHBIX B3aUMOIEHCTBU.

PaccmoTpenue BceneHHOW Kak Takoro IUIAHKOBCKOTO KpHUCTallsla IMO3BOJISIET OLIEHUTh €ro
YACTBHYIO SHTPOITHIO, WIH SHTPOIIHIO BO30YKIACHUH.

Kak n3BecTHO, MakcCUMallbHAsI SHTPOIHUS B TpeJieNiaX MPUIUHHOTO Xa00JI0BCKOTO paamyca Mo
dhopmyne bekenmreiina- X okuHTA:

4nR;  mR;
S=—TFr=—""~2-10". 3)
AL Lp
OTcroa cienyeT U yTBEPKACHUE ToorpadhuuecKoro MprUHIMIa O TOM, YTO TUIOIIAlh TOBEPX-
HOCTHU MPUYHUHHOI'O0 TOpU30HTA, WUJIIM IOPHU30HTA COOBITHI ‘lépHOf?I ABIPBI, ONIHUCBIBACT MAKCUMYM HH-

¢opmaunu. OgHako HaOmomaemas BcenenHast mpocTpaHCTBEHHO TpexmepHa. B He#l conmepxarcs

3 3 183 ~ o
N, =Ry / Lp =10 mIaHKOBCKUX JOMEHOB ([U1si 4-MEPHO# MPOCTPaHCTBEHHO-BPEMEHHOM CTPYKTYPBbI

024

Bcenennoii ux uncino N, =Ry /Ly ~10**). D10 o3mauaer, uro 10'* ¢puyxryauuii (Bo36yxaeHuin)

npuxomsrest Ha 10'™ (10***) mmaHKOBCKHMX JOMEHOB — aTOMOB MPOCTPAHCTBA-BpeMeHH. DOPMATEHO

3TO MOXKHO BBIPa3uTh, NIPUHUMAS 33 €IMHUIYYy TUIAHKOBCKOHM JUIMHBI TOJIIWHY Topu3oHTa. Torma 3-
o 2 o
MEpHBIH 00BEM CJI0S Y TOpH30HTA cOCTaBUT V =~ Rj;Lp. KomudecTBo BO30YXACHUH, TPUXOISIIAXCS
Ha 3-MepHBIA 00bEM COCTaBUT
N, RiLy Lp
N = —= 3 — —
N, Ry Ry
Takum o6paszom, Ha 10% MIAHKOBCKMX JOMEHOB IIPHXOIMTCS OXHO BO3GYXmcHHe. JITHHA BONHBI Ta-
KOTO BO30YKJICHHUS COCTABJISIET
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OTO0 03HAYaeT, YTO BO30YKICHHUSI OTCYTCTBYIOT HA MIAHKOBCKHX MaclITadax, HOCKOIBKY MX pPa3Mephl
Ha 20 MOpSAIKOB MPEBHIMIAIOT INIAHKOBCKYIO JUTHHY .

[ony4yeHHple MacmTaObl MOJHOCTBIO COOTBETCTBYIOT (opmyine 3enbaoBrua—Kapramesa—
BykanoBa mns oOmiedt ruiotHOCTH 3HEeprun Bceenennoii [11, 12, 13], cornacHO KOTOpOW BakyyMHbBIC
(haykTyaruu ¢ Maccoi, paBHOH TOJIOBUHE MAacChl 3apsHKEHHOTO TT-Me30Ha (TO €CTh C MacCOil KBaHTa
BaKyyMHOT'O T-ME30HHOTO MOJIst 7 . /2') B COOCTBEHHOM KOMITOHOBCKOM 00beMe 00pa3yioT 3aMKHY-

243
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ITpu 3TOM cyMMapHasi 3HEPrusl 3THX BO30YKIACHUI COCTABIsIET HAOMIOAaeMyI0 SHepruo Bee-
JIEHHOM (B LIETSTX HOPMUPOBKH paccMaTpUBaeM B TIpeleiax paamyca Xaooma).

p (6)

E=10%¢g; =Myc’. (7)
Bo3moxeH ps KOHGUTyparmii:
10° Ly 22, ~ LpRy ~ Ay Lp = Ay R . (8)

3. [naHKoBCKMe A4YerKM Kak KBaHTOBble BUXPU U 3Heprus Bonbworo B3pbiBa

Taxum 00pa3oM, KOJIUYECTBO BO30Y)KIEHUIH COOTBETCTBYET KOJIMYECTBY SIUEEK C IUIOIIAABIO
4, Ha HOBEPXHOCTH IPHYMHHOTO FOPU30HTA. TH IEMEHTAPHBIE IIAHKOBCKHUE SUEHKHM MOKHO pac-
CMaTpUBaTh KaK 3JIEMEHTapHbIE INIaHKOBCKKE BuxpH [10]:
#VHBVVOdl“le =2mm Lp2nn, Ly = 4n*mn, 5 .

Jlro0as mpryMHHAS MOBEPXHOCTh COCTOMT M3 HAO0Opa KBAHTOBBIX BHXPEH MIAHKOBCKOTO Mac-
mraba. CoOCTBEHHO, KBaAPaTUIHBIA WHTEpBaI, paccMaTpuBaeMbiid B OTO, SBsSeTCS, MO-BUIAMOMY,
CJICACTBUCM CYLICCTBOBAHUA TaKHX BI/IXpeI\/'I. Ho Takue ke KBaHTOBaHHBIC BUXPU COOTBETCTBYIOT
IUTAHKOBCKMM JIOMEHAM BHYTPH TOPU30HTA COOBITHI, WM MPUYHHHOTO Topu3oHTa. OHM U 00pa3yroT
«aTOMbI» MIPOCTPAHCTBA-BPEMEHH C BUXPEBBIMH TOKaMH. [IpH 3TOM OHHM MPEJCTaBISIIOT COO0 MHUHU-
MAJIBHBIC YEPHBIC ObIPBI, KOTOPHIC OKA3bIBAIOTCA KBAHTOBBIMU BUXPAMH U OAHOBPEMEHHO — I'paBUTa-
LIMOHHO-3JICKTPOCIA00-TIFOOHHBIMH «aTOMaMmu» (TOYHEE, «aTOMaMmu», CBI3aHHBIMU C SJMHBIM TOJIEM

B3aMMOCHCTBUM, TOCKOIBKY Lp << Agyr . B CBSI3M ¢ 3TUM MHTEPECHO OTMETHTD, YTO €CTh MHTEPBAJ,
N -1/2 -1
COOTBETCTBYIOIIHIA 3JIeKTpuaeckomy 3apsany Li(e) =0, Lp~8m, L,(e)=8ma,,Lp.

pu suepruu bonsmoro O6beannenns E =1,35-10" >B

Mpc’ 1 _m_p(ij”z ©)
(87t)1/2 Egur m. \( 1 .

Ecim wacTuusl ¢ m = Egyr / ¢* COOTBETCTBYIOT aHANIOTY 3JIEKTPOHA, TO 3TO OOBACHAET, Houe-
My bonbo#t B3pbiB mpon3o01ien mpu 3Toi SHEPTHH: 3TO YHEPTUS HOHHU3AINHY TIAHKOBCKOTO «aToMay.
Bosiee HU3KMX yCTOWYHMBBIX OpOUT HE cymiecTByeT. [Ipu 3TOM WHTEepBaNbl JUIMHBI Lj(e) MOXKHO WH-
TEPIPETHPOBATH KaK IEKTPUIECKUHA PaINyC «SIpay» TUIAHKOBCKOTO «aTOMay.

4. O nNpoucxoXxpeHMn Macc rieMeHTapHbIX YacTuL,

OO0 ymnopsiIOYeHHOCTH Ha TUIAHKOBCKHX PACCTOSHUSAX CBUJICTEILCTBYET (PEHOMEH IPOOHOTO
KBaHTOBaHU KOHCTAHTHI B3aUMOICHCTBUS TIEPBUYHBIX (DEPMUOHOB, 00pa3yIOIINX CBEPXIIPOBOISIINH,
CBEpPXTEKYUHil KOH/IEHCaT:

2
A (10)
m m 62

3apsa nepBUYHBIX (EPMUOHOB KBAaHTYETCS M B3aMMOJEHCTBYET C BUXPEBBIMHU JINHUSAMU TIEP-
BUYHOI'O MOJIA: MOTJIOMIECHUC OAHOI'O0 BUXPSA AACT KOMIIO3UTHBIH 603OH, ABYX BI/IXpCI\/'I — KOMIIO3UTHBIHI
(hepmuoH. Jlanee MpouCXOAUT KOHACHCAIUS KOMIIO3UTHBIX (DEPMHOHOB B CBEPXTEKYyUee, CBEPXIIPOBO-
nsmee cocrostaue. OTMETHM TaKkKe, 9TO TOTIIONICHIE BUXPEH TIEPBUYHOTO TOJISI IIPUBOAUT K 3P (HEKTy
ABMKCHHA KOMIIO3UTHBIX YaCTHUIL B IJIOCKOM ITPOCTPAaHCTBC-BPEMECHU. HO:‘)TOMY II0JIC Ha IMJIAaHKOBCKHUX
maciradax He HUCKPUBJICT MMPOCTPAHCTBO-BPEMS, 4 IPOCTPAHCTBCHHO-BPEMCHHAA NETJIIA OTCYTCTBYCT
BBUY KBAaHTOBAHHS BUXPEH M MX IOTJIOMIECHUS MEPBUIHBIMA (PEepMHOHAMHU C 00pa30BaHHEM KOMIIO-
3UTHBIX yacTull. KoHaeHcamss KOMIO3UTHBIX YaCTHI[ Ta€T MAacChl B BUJIE DHEPTETUIECCKUX ITenel [6,
7, 8]:

my=A = (1

}»;ln/m
c;e
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5. BbiBogbl

KBaHTOBaHME IpaBUTAIIMOHHBIX BUXPEH Ha IUIAHKOBCKUX MacinTabaX HAaXOJUTCS B COOTBET-
CTBUM C KBAHTOBAHHEM IUIOINA M TOPU30HTA COOBITHI U CHUMAET MPO0JIEMYy PACXOJAMMOCTH B KBAHTO-
BOI IpaBHUTAIUH, BKIIIOYAsl PACXOJAMMOCTh IDIOTHOCTH DHEPTUU BakyyMa. Mojeiab KBAaHTOBOU ymopsi-
JIOYCHHOU CTPYKTYphI MPOCTPAHCTBA-BPEMEHH JENaeT W3JMIIHEH TUIOTEe3y O MEHHCTOU CTPYKType
NPOCTPAHCTBA-BPEMEHH M TIO3BOJISIET IOCTPOUTH KOCMOJOTMYECKYIO TEOPHIO CO CBEPXIPOBOIUMO-
cteio (CMS), pemaronryo npoOieMbl IIOTHOCTH TEMHOW DHEPTUH, UEPAPXUU MACC IIEMEHTAPHBIX
YaCTHII, @ TAKXKE YTOUHEHHE HHDISIIIMOHHON TEOPUH POXKIICHHS BeeneHHOiA.
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Cmamws nocmynuna 6 pedaxyuio 10 nHoaopa.2016 e.

Bukalov A.V.
On the structure of vacuum and space-time on Planck scales

On the base of space model by P.I. Fomin and the cosmological model with superconductivity proposed by the
author, which makes it possible to obtain the observed value of the vacuum energy density, a hypothesis is pro-
posed about the absence of chaotic quantum fluctuations on Planck scales. It is considered a postulate on the
quantum ordering of Planck domains forming, like atoms in the crystal lattice, ordered structures with quantum
motions, orbits, and quantum energy levels. Therefore, just as the atoms in the crystal are ordered and their elec-
trons do not radiate in stationary orbits, Planck's domains as “atoms” of space-time are ordered quantum vortices
that do not radiate in the absence of perturbations.

Keywords: quantum gravity, superconductivity, Planck length, gravitational quantum vortex, “atoms” of space-
time, masses of elementary particles.
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