l'ocnopa yuensle, Actpodusuku!
YBaxkaemble [lambl 1 ['ocniofa: 51 comHeBaroCh B MPaBUIILHOCTH NEPEBOJia MOEro Hay4yHoro Tpyja. [To atomy,
OTITPABJISIIO BaM MOJIHBINA TEKCT U Ha PYCCKOM SI3bIKE.

BOJIBIIOM B3PbIB um KBAHTOBAS TEOPUS TPABUTALIMM

(The BIG BANG or QUANTUM THEORY of GRAVITY)

CornacHo Teopuu DVHIITENHA (PU3NUECKUIl BaKyyM 3TO- «mycToe (6e3 maTepuu) MpOCTPAHCTBO-BPEMEHH,
objajjatoliee yNmpyrumMu CBOWCTBAMHU. OTH CBOMCTBA MPOSBISIOTCS TOTAA, KOIja B MyCTOE MPOCTPAHCTBO
nomelaercsa Hekas Macca. bosnee Toro, B TeopuM HUMEIOTCSI TaK Ha3bIBaeMble BAaKYyMHbIE YypaBHEHUS
DiHIITelIHA, KOTOPbIE OMMCHIBAIOT MPAaBUTALMOHHbIE (KaK TO D.A. TOBOPUJ O TOM, UTO MOJISi BHE MaTepuu, T.e.

B YHUCTOM BHjIe YNpPYyrue CBOMCTBA IIyCTOrO NPOCTPAaHCTBa-BpeMeHM). BakyyMmHble ypaBHeHMs ODIHIITENHaA
SBJISIFOTCS] YUCTO T€OMETPUYECKUMU U HE COAiepKaT HUKAKUX (PU3MYECKUX KOHCTAHT. DTO TaK U JJOJLKHO OBITh,
MOCKOJIbKY BAaKyyM He MOKET XapaKTepHU30BaThCsl 4eM-JIMO0 KOHKpPEeTHbIM. Eciii BakyyM HaJleuTh KaKNMU-
HUOY/(b KOHKPETHBIMU (PU3NYECKUMU KOHCTAHTAMHU, TO 3TO Oy/IET y>Ke YTO-TO POKACHHOE U3 BaKyyMma.

Ha npumep: CBepx MIOTHBIM, 6ECKOHEUHO CXKMMAIOILEMCS U HarpeBarollieMcs BellecTBOM. ToJbko ocTaercs
rfe- TO HAaWTH M Kyfa- TO Pa3MECTUTb 3TO BelleCTBO. IIpMUMHHO- CIIEICTBEHHOE MPOUCXOXKJCHUE 3TOro
BELIECTBA, 9KCNIEPUMEHTAILHO U BTOPUYHO.

ITopoxaeHue >IEMEHTapHBIX YacTUI], MPOUCXOJUT B PEIATHBHCTCKOM IPOCTPAHCTBE BPEMEHH, OOBIYHO
CEMHUMEPHOM, ACCATUMEPHOM U T. JI. IPOCTPAHCTBE BPEMEHHU, B TO BpeMs KaK JUIs IIOPOKICHHS MaKpO YacTHl]
TpeOyeTcsl MepBUYHOE CTallMOHAPHOE, TPEXMEPHOE MPOCTPAHCTBO BpeMeHH. CTalMOHAapHOE MPOCTPAHCTBO
BPEMEHHU ONpeAeNseTcsa CllydyailHO- OOBEKTHBHBIM CTEUCHHEM OOCTOSTENBCTB, B TPEXMEPHOM IIPOCTPAHCTBE
BPEMEHHU, B OTCYTCTBUE ()IyKTyallMOHHBIX BMEIIATEIbCTB, KaKOW- THOO IIOTHOCTH TEMHOHM 3HEprum, c
(¢u3M4eCKUMU KOHCTaHTaMH, C TeMIepaTypoil a0CONIOTHOTO HyJs Bakyyma, Bo usbexanue Oddekra
Kasumupa. Ilpu Hamuuue, TOIBKO JMIIb JUCKPETHOIO, HUMIIYJbCUBHOIO BaKyyMa U II€PMaHEHTHO,
pacliupsIoIerocss MPOCTPAHCTBA BPEMEHHU. YCIOBHO TOBOps, Ha JIOKAJbHOM IieHTpe BcenenHoi, Ha
BHUPTyaJIbHOH, (pu3nueckoit Touke «boabioro B3peiBay. Vnu xe mpocTo roBops, B HeHTpe I 'anakTuky.

IepBblil co3maTens PeBOMIOUOHHOMN, pacmupsmonieiica moaenu Beenennoit, Anekcanap ®@punman, HOCTPOHUI CBOIO
TEOPHIO Ha OCHOBAHUH YPaBHEHHH, XapaKTePHU3YIOLINX OOIIYI0 TEOPHIO OTHOCUTENbHOCTU. KoHeuHo,
OOIIETPHUHATHIM MHEHHUEM B HAYYHOM MHpPE TOTO BPEeMEHH, ObLIa CTATUYHOCTD HAIIETO MUPA, TIOITOMY Ha €ro
Hay4HbIe pa3paboTKu He ObLIO 00palIeHo JOKHOTO BHUMAaHMUS.

CrycTsi HEKOTOpO€E BpeMs, aCTpPOHOMOM DABUHOM Xa0070M OBLIO CACNAaHO OTKPBITHE, IaBIIee TOATBEPKIACHHE
unesm A. @puamana. beuto o6HapyKeHO yAalIeHne ralakTUK 0T HaXoAsIerocs psaoM MieuHoro myta. Bmecte ¢
TEM HEONIPOBEPKUMBIM CTal (PaKT COXpaHEHHUS IPOMOPLUUOHATBHOCTU CKOPOCTH UX JBIDKEHUS PACCTOSIHUIO MEXKITY
HUMH U HallleH raJakTHKOH. DTO OTKPHITHE «OOBACHIET MOCTOSHHOE «pa30eranuey 3Be3] U rajJakTHK 110
OTHOLICHHUIO IPYT K APYTY, YTO IPUBOJUT K BBIBOJY O PACIIMPEHUN MUPO3AAHUD.

B xoHeuHOM cuete BbIBOAB DpunmMaHa ObUIHM NPU3HAHB U ATb0epTOM DHHIITEITHOM, BIIOCICACTBUH OH YIIOMHHAT
0 3acllyrax COBETCKOIO YU4EHOr0 KaK OCHOBATEJIs FUIOTe3b! 0 paciuupenuu Beenennoid. Henb3s ckasate, 4To
CYIIECTBYIOT MPOTUBOPEUHUS MEXAY I3TON Teopueil n olIieil Teoprueil OTHOCUTENFHOCTH, OJJTHAKO MPU PACIIUPEHUN
BcenenHoil nomkeH 051 OBITh H3HAYATBHBIN UMITYJIBC, CIPOBOIUPOBABINUIl pazberanue 38e31. [1o aHamoruu co
B3PBIBOM, HUJI€s TIOJIYy4YuUIa Ha3BaHue «boJIbIION B3PBIBY.

Hu xak He yxiagsiBaeTcs (akT cymecTBoBaHus «bonbimoro B3peiBay, kak 1eTOHATOpa B Ka4eCTBE H3HAYAIBLHOTO
HMIYJbCa, CIIPOBOIIMPOBABIIETO pa30eranue 3Be31, a MOXKET U paclIupeHue BeeeHHo, o NpUYnHEe TOTro, YTO
TaJIaKTUKU U 3BE3/bl SBIIOTCA, KaK YTBEPKIAIOT, IPOU3BOAHBIMU pe3ynbTara «boibioro B3peiBay. KoneuHo, ato
HE OCIIapUBAETCs B TOM Cllydae, €ClId yJIapHas BOJIHA «bosbIIoro B3pbiBa MPOJOLKACTCA JO CUX IIOP.

- Eciiu Bakyym aGconroTHas cTalfoOHapHas IyCTOTa, TO KaKUM 00pa3oM B3pBIB MOPOXKAAET B3PEIBHYIO BOJIHY,
KOTOpas (PU3NYIECKH pacHIupsieT Oe3rpaHNYHYI0 CTAI[HOHAPHYIO, (PM3UYECKU HE MAaTepHAIbHYIO BCEJICHHYIO JaXKe
Iocye 3aBepIueHus aeiicTBus bombioro B3peiBa?

- Ecnu pacmupenue nponoikaeTcs, Jaxe Mociie 3aBeplieHus, eicTBYs boabioro B3peiBa, TO 3TO HE 03HAYAET-
JIM, 9TO BaKyyM HajieJeH, 00s3aTeIbHO, HHEPLIIUOHHBIM MOMEHTOM?

- Kak BeIrnsi AT, ¥ U3 4ero COCTOUT (PU3NIECKOE CBOMCTBO ATOW BUPTYaJbHOU yIapHOW BOJIHBI?

- Bonbm1oit B3pEIB- 3TO, YTO-TO IEPMAHEHTHO- IIpOrpeccupyomiee GU3NIECKoe COCTOSIHUE, UITH e MOIHBIN
XJIOMOK CHHTyIspHOCTH, B mepron 1074- 107 cex?

CtuBeH XOKHHI H aHTPONUYECKHIi MPUHIUTI

PesynbpTaToM pacueToB u OTKpbITHI CTHBeHa XOKHMHTA CTaja aHTPOMOLEHTPUYIHASI TEOPUS BOSHUKHOBEHHUS
Bcenennoii. Ee coznarens yTBepkaer, 4YTO CylIEeCTBOBAHUE [IJIAHEThI, HACTOJIBKO XOPOIIO MOATOTOBICHHON 1S
KHU3HH 4eJIOBEKa, He MOXKET OBITh ciTy4daifHbIM. Teopus Bo3HUKHOBeHHS BeenenHoit CtuBeHa XOKHHTa
NpeaycMaTpUBaeT TaKKe MOCTENEHHOE UCIIaPEHUE YEPHBIX JIbIP, TOTEPI0 MU SHEPIUU U UCIyCKaHUE U3JTyYeHUs



2

XoxuHra. B pesynpraTe nmoucka gJ0ka3aTesbCTB, OBLIH BBIIEIEHBI U IPOBepeHk! Oonee 40 XapaKTepPUCTHK,
coOJIr0IeHNEe KOTOPBIX HEOOXOINMO JUTS Pa3BUTHS IIUBHIN3ANHA. AMEPHKaHCKUM acTpodusznkoM Xbo Poccom
ObLIa IpOU3BEIeHA OIICHKA BEPOSTHOCTH MOJOOHOTO HEHAMEPEHHOT 0 coBIaieHus. Pe3ynpraTtoM okasanack mudpa
1075,

Hama Bceenennas BkiltouaeT TPUILTHOH TaIakTHK, 110 100 MuinapaoB 3Be3/ B Kaxaoi. [1o mpousBeseHHBIM
YUEHBIMH pacdeTaM, obmiee KOIMUeCTBO MIaHeT J0MKHO cocTaraTh 102, Ita nudpa na 33 mopsaxa MeHbIme
paccunTanHOU paHee. Cie0BaTeNbHO, HU OHA U3 IIAaHET BO BCEX TaJaKTHKaX HE MOXET COYEeTaTh YCJIOBHS,
KOTOPBIE MMOJONLIH ObI I CAMOIPON3BOIBHOIO BOSHUKHOBCHHUS XKU3HH.

Teopus 60Jb1I0T0 B3pbIBA

BoznukHOBeHUE BeeneHHO 13 HUUTOXKHO MasIod 4acTHIBI Y YeHbIe, IO AePKUBAIOIINE TEOPUIO OOJIBIIOTO B3PhIBa,
pa3gensioT rumoTesy. I TaBHEIM MOCTYJIaTOM TEOPHM CTAHOBUTCSA YTBEPXKICHUE O TOM, YTO JIO ITOTO COOBITHS BCE
JJIEMEHTHI HbIHEITHeH BceneHnoil ObTH 3aKkII0ueHsl B YaCTHIle, HMEBIICH MUKpOCKOIHUEcKue pa3Mepsl. Haxomscs
BHYTPH HeE, JJIEMEHTHl XapaKTepHU30BAIUCh CHUHTYJISPHBIM COCTOSHHEM, IPU KOTOPOM TaKHe IOKa3aTelH, Kak
TeMIIeparypa, IJIOTHOCTh U JaBJIeHHE HE MOTYT OBITh H3MepeHbl. OHu OeckoHedHbI. Ha MaTepuio u 3HEpruio B 3TOM
COCTOSIHUU HE BO3/IEHCTBYIOT 3aKOHBI (DU3UKH.

B nauane XX Bexa Anp0eproM DHHIITEITHOM Oblna OMyOIMKOBaHA COOCTBEHHAs MoJesb BeenenHoit. CormacHo ero
TEOPUU OTHOCUTEIBLHOCTH, BO BCElIEHHOM OAHOBPEMEHHO IIPOUCXOAT 1BAa IPOTUBOIOIOKHBIX IIpoLecca:
pacmupenue u cxxumanue. OTHaKO OH COIJIAMIANCS ¢ MHEHUEM OOIBIIMHCTBA YUCHBIX O CTALIMOHAPHOCTH
BcenenHol, TO3TOMY UM OBLIO BBEICHO MOHATHE KOCMHUYECKON CHIIBI OTTalKkuBaHus. Ee Bo3aeiicTBue Mpu3BaHO
YpPaBHOBEUINBATh MPUTSDKEHHUE 3BE3/ U MIPEKPAIaTh MPOLECC IBMKEHUS BCeX HEOECHBIX TeN I COXPaHEHHUs
cTatu4HOCTU Beenennoit. Mosens BeeneHHo# - mo DHHIITEHHY - IMeeT ONpeAeICHHbIN pa3Mep, HO IPaHHUIbI IPH
9TOM OTCYTCTBYIOT. Takoe COueTaHue OCYIIECTBUMO TONBKO IPU HCKPUBICHUH IPOCTPAHCTBA TAKUM 00pa3oM, Kak
9TO MPOUCXOINT B chepe. XapakTepUCTHKAMH IPOCTPAHCTBA TAKON MOAEIH CTAaHOBATCS: TpexXMepHOCTb,
3aMbIKaHHE caMoro cebst. OMHOPOIHOCTE (OTCYTCTBUE LIEHTPA U Kpasi), B KOTOPOH PaBHOMEPHO PacIoIararoTcs
raJaKTHKH.

CuctemHas ['ajmaxTuka, HaXOAWUTCS MO TPEXMEPHOMY ONPEIEICHHIO KOOpJMHATa, HE IepeMeIlarneMcs,
CTallMOHAPHOM IIPOCTPAHCTBE BpeMeHU. I'eoMeTpruyecKkoe NUCKPETHO- UMIYJIbCUBHOE pacluupeHue Beenennoi, no
cepudeckuM paJMaNbHEIM BEKTOpPaM, HE IIO3BOJIAET LEHTPY TalaKTHYECKUX OOpa30BaHUIl BBINTH 3a pPaMKHU
TPEXMEPHOTO MPOCTPAHCTBA BPEMEHH, C IEJIBI0 MOAJAEPKaHHA CTAOMJIBHOCTH MPOIECCOB T'€HEPUPOBAHUS U BO
n3bexanune [punimna HeonpenenéuHoctu [eii3eH6épra, B TOM YHCIE.

Iocne ompeneneHuss KOOPAUHAT, NMPH CIy4alfHO- OOBEKTHBHOTO CTEUCHHS OOCTOSTEIHCTB, TEPMOAUHAMHUYECKOTO
L[EHTpa, B TPEXMEPHOM IPOCTPAHCTBE BPEMEHHM, IMOJABEPrasich CHEPUIECKOMY IUCKPETHOMY, HMITYyJIbCHBHOMY
pacuupenuto Bceenennoit (JIIPB), oT meHTpa mo paauaJbHBIM BEKTOpPaM IOPOXKAAeTCs BUPTyanbHbIH «Bo30H
Xwurrca». OJHOBPEMEHHO IPOUCXOIST CIEAYIONINE COOBITHS:

BO TEPBBIX JOJKHBI KOHCTaTUPOBATh (PAKT TOro, YTO BceneHHas eAMHCTBEHHAs, COIECPKHMOE BaKyyM,
MIePBUYHBIC TPOU3BOIHBIE — CHCTEMHBIE TATaKTUKU

BCE, UTO MPEJCTaBIsIECT YHEPTETHUECKYIO BEIHUNHY, TEPMO-BEITHUNHY, JII000€ MOI0KHUTEIBHOE OTKIOHEHUE
OT abCONIOTHOTO HYJIS SHEPreTU4ecKoil Macchl, UMIYIbCHBHO MHOTJIOMIAETCA C(HEPUIECKUM TUCKPETHO-
UMITyJIbCUBHBIM pacmupenuem Bcenennoir ([JJVMPB), mo Bcem paauanbHBIM BEKTOpaM OT LEHTpa
MIOPOXKACHUS TE€PMO- BETHUNHEI

sHeprus matepuanbHoro Mupa u JJPB HaxoauTcs B KOMILJIEMEHTApHBIX HEaIebHBIX B3aUMOJEHCTBUIX
CO BCEMH IIPOU3BOIHBIMU, IEPMAHEHTHO

€clli, yCIOBHOE 0003HaueHHe abCOJIIOTHOTO BPEMEHH, ONpPENENUTh Kak- C(EepUIeCKHM BBITATHBAHUEM
¢dotona, (AMPB), co ckopocTsio (ycioBHO) 300 000 kM B CEeKyHIY, TO, OOCOITIOTHOE BpPEMsI OTpeAeIIsIeTCs
HCXOJSl U3 CUCTEMHOH COCTaBISIIONIEH MaTepuu, €€ CpelHe CTaTHUECKON TemnepaTypsl > 0(abCoMOTHOTO),
BIIUSIIOIEE MPSIMO- MPOTPECCUBHO- MPOMOPIIHOHAIBHO U IUIOTHOCTH €€ Macchl, 0OpPaTHO- MPOrPECCUBHO
MIPONOPIHUOHATBPHO K OTHOCHTEIBHOM CKOPOCTH BBITSTUBAaHHUSA AUCKPETHO-UMIYJIBCUBHBIM PACIIMPEHUEM
Bcenennoii (JJIPB)

ckopocts ([AVIPB), ompenensercs Kak BeXymUil MOMEHT C(EpHUECKOro KOJIMUYECTBA MABHMKECHHSA II0
OTHOIIICHUIO BEJIOMOTO KBAHTA SHEPTHH

«bo3oH Xwurrca» okxa3aBIINCh B LEHTPE, MOJIBEPracrcs aKkTHBHOMY HMITYJIbCUBHOMY PaCIIUPEHHUIO, U
C)KaTHUIO TIPH, TACCUBHOM JHCKPETHO- UMITYJIbCUBHOM IMOKOE.

Ha rpanune noesepxnoctu «bozona Xurrca» nopoxKaaroTcs 3J1KTPOCTaTUIECKUE CUIIbL

MeXJy BHYTPEHHMM U BHEUIHMM IpocTpaHcTBaMHu «bo3oHa Xwurrca» mopokaaeTcsl pa3HUIA BETHYHHBI
(hU3U9IECKOro TaBIEHUS, MOMEHT H300apHOI'0 COCTOSHUS

BHYTPH U C HapyxkHu «bo3oHa Xurrca» HaKarIMBalOTCS IEKTPOCTATHUCCKUE CHIIBI

MMIYJIbCUBHOE pACIIUpEHUEC U CxkaTue moBepxHocTH «bo3oHa Xwurrca» mojsepraer K OpOUTaJIBHOMY
BPAI[EHHUIO TEKTPOCTATUIECKUX CUJI MEXKy BHYTPEHHUM U BHEIIHUM NpocTpaHcTBaMu «bo3ona Xurrca»



3

MIOJIOKUTETIbHBIE ITIEKTPOCTATHUECKHE CHUJIBI BBICKAKMBASA B HAPYXKY YACTHYHO PACTPauUBAIOT PHEPTHIO U
HaXoAACh B IIGHTPE HM30TEPMUYECKOro IIpolrecca, cIaboro AMCKPETHO- HMITYyJILCHBHOTO PACHIMPEHHUS,
mpeobIafaloT Ha TEH30PHOM II0JIe, ITy3bIpbkaMu «bo3oHa Xurrca»

HaXOJACh, TMOKa eIlle, B HapykHOil yactu «bo3oHa Xurrca», TepMOAMHAMHUUYECKas YaCTHLA IOJBEPraeTcs
chepuieckoMy pacTATHBAHUIO JUCKPETHO-UMITYJIbCUBHOT'O PACIIUPEHHs, HAXOISICh MEXAY ABYMS, Pa3sHOIl
BEIMUYUHB! JaBieHusMH «bo3oHa Xwurrca», NpUHHMAaeT BpallaTelIbHOE [BIDKEHHE (CIHMH) BHYTPH
my3sIpbKa, «bo3oHa Xurrca» moa uckpusieHreM Ha 90 rpasycoB, OTHOCHTEIBHO BHYTPEHHUM U BHELTHUM,
MIPOTHBOMOIOKHBIM BEKTOPaM TEH30pHOTO MO,

BO3Bpalasich 00paTHO BO BHYTpb «bo30Ha Xurrcay, y»xe BO BHYTPH ITy3bIpbKa, C ONPEICICHHBIM CIIMHOM,
MIOJIBEPrasich, B paMKax N300apHUeCcKOro Mpouecca, BHyTPEHHEMY BBICOKOMY JaBJICHUIO CKIMAETCs
TePMOJMHAMHMYECKHE YACTHIBI CO CIOMHOM, B Iy3bIpbkax «bo3zona Xwurrca», ¢ OAMHAKOBBIM
MIOJIOKUTETBHBIM IIOIIOCOM, OTTAIKUBAIOT APYT APYyra M BpaIIalOTCs MO chepudeckoil opoute, Mexmy
BHYTpPCHHEH U BHeIIHe! cTopoHON «bo3oHa Xurrca», mo pasHbIM, CKaJSPHBIM, MacIITaOHBIM IOJIyOCSM
ctepudeckoil opOHUTHI, HE epeceKasch, 000THYB APYT Apyra MpH ITOM

BHyTpeHHSS 3HTpONUS, YCIOBHON aguabaTHUCCKONH CHUCTEMBI, YTPauHBaeT COOCTBEHHYIO BEIHYUHY M0
HYJIEBOTO 3HAYECHUS

BBICOKOE BHYTpEHHee AaBiieHus «bo3oHa Xurrca» KOMIEHCUPYETCS Hapy>KHOM yTpauyeHHOU dHEpruei
cepuueckas IUCKPETHO- MMITYJIbCHUBHOCTH((IyKTyalusl) PacIIUPSIeTCSs U CXKUMAETCS CO CKOPOCTHIO B
Ipejesax CKOpoCcTU CBeTa

cpeaHe craThdeckas Temmneparypa > 0(aOCOMIOTHOro), MPSAMO IPOTPECCHBHO- MPONOPIHOHATIBHO,
IUIOTHOCTh MAacChl OOpPaTHO MPOTPECCHBHO- MPOMOPIUOHANBHO K CKOPOCTH TUCKPETHO- MMITYyJIBCHBHOTO
pacumupenus BeenenHoit

VY4eHbIe CUNTAIOT, YTO TEMHAs MaTEePHsI B3aUMOACHCTBYET ¢ OOBIYHOH, HCKITIOUUTEIHHO, TOJIBKO JIUIIb
IIOCPEJCTBOM I'PaBUTALlUU, CO3/IaHUE MACChL, U ITpuaayeil el 3HaueHue bo3ona Xurrca, sBiseTcs KIOYEBbIM
MOMEHTOM JJIsl IOHUMaHUs TOro, Kak UMEHHO 3T0 npoucxoaut. OcHOBHOI HeqocTaTok CTaHAapTHON MOAETH
COCTOSJ B TOM, YTO OHA HE MOTJIa OOBSICHUTH JIeHICTBHE CHIIBI TSDKECTH — TaKyI0 MOJIENb, KAaKyH0 MOXKHO OBLIO OBI
Ha3BaTh Benukoi eaguHoM Teopueil.

TakoBsIM, KOTOPBIM ABIseTca uckpeTHo- MmmynscuBHoe Pacmupenue Beenennoii (JJHIPB).

Ipdéxt Komnrona

OHn o0bsicHseT PakT, HEKOrepeHTHOe paccesiHue GOTOHOB Ha CBOOO/HBIX 3JIEKTPOHAX, TEM, YTO (DOTOHBI 10 U
mocJie paccessHus He HHTephepupyroT. DP(HEeKT COmpoBOKIAETCS U3MEHEHHEM YacTOThI (POTOHOB, YaCTh SHEPTUU
(pa3HoCTh (ha3 KoIeOaTETBHBIX, BOTHOBBIX 3()()EKTOB 3TEKTPOHOB, PA3HBIX aTOMHBIX XapaKTEPUCTUK) KOTOPEIE
IocJIe paccesHUs epeaaeTcs IeKTPOHaM. DTOT (PaKT 0OBSICHAET HEKOPPEITUPOBAHHOCTE YaCTOTH! ()OTOHOB B
MOMEHT pacTackuBaHus ux yacroroi IMIPB u uX BOZBHUKHOBEHUEM C IIPOU3BOJIBHOIO MOMEHTA CIIMHA.

Bor kak, OOBSCHSIIOT y4YeHble CBOMCTBO TEMHOW 3HEPIUU, OTHOCUTEJILHO (PU3NUYECKUM KOHCTaHTaM: PU3MYECKUMU
KOHCTAaHTaMH BaKyyMa, YCJIOBHO ObUIO 00O3HaueHO NpHpojia TeMHOI 3Hepruu. CymHOCTb TEMHOM 3Hepruu
ABJIIETCA MNpeAMeTOM CHOpOB. M3BecTHO, 4YTO MO YTBEpPXJEHUI0 YYEeHbIX: OHA OYeHb PaBHOMEPHO
pacnpejiesieHa, UMeeT HU3KYIO IJIOTHOCTh, U HE B3aUMO/IEHCTBYET CKOJIbKO-HUOY/b 3aMETHO, TOCPEACTBOM
M3BECTHBIX (QYHAAMEHTAJbHBIX THUIIOB B3aUMOJAENCTBUS — 3a HCK/IIOYEHHEM TpaBUTAlUU. [I0CKOJIBKY
TUNOTeTHUYecKas MJIOTHOCTb TEMHOM 3HEPrUH, N0 YTBEPXK/JEeHUI0 YUeHbIX, He CJIMIIKOM BeJIMKa — NMopsjKa
10-29 rpaMMOB Ha KyOWYeCKHUH CaHTHUMeTp — eé BpsJ JH YJAAcTCd OOHAPYXUTh JIabopaTOPHBIM
3KCIIePUMEHTOM (XOTs yKe ObLIM 3asBJEHHUS O TakoM oGHapyxeHuu). [lpejmosaraercs, 4YTo TEMHas
3Heprys MOXeT OKa3bIBaThb TaKoe IJy6OKoe BiussHHe Ha BceseHHylo (coctaBisisi 70% npoueHTOB BceH
3HEpPrvM) TOJIBKO MOTOMY, YTO OHa OJHOPOJHO HANOJHSAET NycToe (B KaKUX- TO OTHOLIEHUSX)
HNpPOCTPAHCTBO, KaK YTBEPXJAlOT y4yeHble. [0 MHEHWIO y4YeHBIX, CYLleCTBYIOT JBe [JIaBHble MOJEJH,
00BSACHSAOLIME TPUPOAY TEMHON 3HEPTHHU: KKOCMOJIOIHYeCKasi KOHCTAaHTa» U «kKBUHTICCEHIUSI».

Camoe npocToe 06bsICHEHHE YYEHbIX, CTOPOHHUKOB KOCMOJIOTHYECKOH KOHCTaHThI, 3aKJII0YAETCS B TOM, YTO
TEMHAasl 3HepPruss — 3TO HPOCTO «CTOMMOCTb CYLIeCTBOBAHHUS INPOCTPAHCTBA»: TO €CTb, JIOG0H 00BEM
NPOCTPAHCTBA MMeeT HeKyl (yHAAaMeHTaJbHY0, HEOTbeMJIEMO IPUCYILYI0 eMy 3Hepruio. He BaxkHO, 4yTO
3TO He MaTepHAJbHbIM BaKyyM, WM Xe HU3KOTeMIepaTypHad NyCcTOTa. JTO U eCTb KOCMOJIOrMYecKasd
KOHCTAHTa, UHOT/la HasblBaeMas (II0 MMEeHHM IrpeyecKod OYKBBI A, MCHO/Ib3yeMOH /51 eé 0603HAYEHUS B
ypaBHeHUsx OTO) «wiaAM6aa-uwien» (orcioga u «iaiMb6aa-CDM Mogenb»). [lockosbKy 3Heprus U Macca
cBsi3aHbl cooTHoumeHHeM E = mc2, diiHuITeiHOBCKas 0611asi TeOPHUsl OTHOCUTEJBHOCTH NPe/ICKa3bIBAET, YTO
TéMHas 3Heprus J0J/KHA OKa3blBaThb IpaBUTALMOHHOE AelcTBUe. Ho, ueM u kak? E€ emé nHorga Ha3bIBawT
JHeprueil BaKyyMa, MNOCKOJIbKY OHa fBJIIeTCS 3HepreTUYeCKON IJIOTHOCTBIO YHUCTOTO BaKyyMa, He
ocrnapuBas Jaxxe GpaKT OTCYTCTBHE KaKOH- JIM60 MaTepHaJbHOH IJIOTHOCTH YUCTOTO BakyyMma. MHorue
dusMYecKre TeOPUU 3JIeMEHTAPHBIX YACTHI] MTOJBOAAT K CYL[eCTBOBAHUIO BAKYYMHBIX QJIYKTYaLHH, TO eCTh
HaJleJISII0T BaKyYyM HMEHHO TaKUM BHU/IOM 3HepTruH. KoHeYHO, MHTYHUIUSA 0 HEOOXOAMMOCTH CYLeCTBOBAHUS
KaKoW- HU 6yAb QuIyKTyaluy, Bce- TaKM 6eCIOKOMJIA YIEHbIX. 3HaYeHHe KOCMOJIOTUYEeCKOH KOHCTAHTHI JaXe
oneHuBasu B nopsazgke 10-29r/cm3, unu okos1o 10-123 B [[1aHKOBCKUX eIMHUIAX.
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PaccmoTpumM cniekTp PU3n4ecKUX NOCTOSHHBIX: CKOPOCTB CBeTa, NOCTOsAHHAA [l1aHka, rpaBUTallMOHHAA
nocTosiHHasA G, moctossHHas bosibiiMaHa k, asieMeHTapHbIN 3apsj e (MM NOCTOsIHHAs TOHKOUM CTPYKTYPHI ) U
KOCMoJIorh4yeckast KoHcTaHTa (JIsiM/ja), Macca 3JIeKTpPOHa, Macca MPOTOHA, Macca HEHTPOHa, NOCTOsIHHAsA
®apapes, YHUBepcasbHasi ra3oBasi IOCTOSHHAS, YAeJbHBIN MOJIIPHBIN 00'bEM H/l€a/IbHOIO Irasa,
CcTaHAapTHOe aTMocdepHoe faBJeHue, bopoBckuii paguyc, sHeprus XapTpH, noctossHHas Puzabepra,
MarHeToH bopa, MarHUTHBIN MOMEHT 3/IeEKTPOHA, g-PaKTOpP CBOOGOLHOTO 3JIEKTPOHA, IlePHbIN MarHeToH,
MarHUTHBIY MOMEHT NPOTOHA, THPOMarHUTHOE OTHOLIEHHe NPOTOHA, NepBas paJjHalMOHHAA NOCTOSHHAH,
BTOpas paZualMOHHAas NOCTOsIHHAsA, nocTossHHasA CtedaHa-bosabiMaHa, mocTossHHas BuHa, ctangapTHOE
yCKOpeHHe CBOOO/JHOT0 NaZleHHs Ha MoBepXHOCTH 3eMutH, TeMIiepaTypa TpOHHON TOUKHU BOJbI, BCE 3TH
¢du3MYecKre IOCTOSIHHBIE BEJIMYMHBI BOSHUKAIOT B paMKaX IPOCTPAHCTBA- BpeEMeHU QyH/JaMeHTalbHbIX
B3aMMO/IEUCTBUH:

Bce ¢pusnyeckrie KOHCTAHThI yYaCTBYIOT UJIM BO3HUKAIOT BO BCEX B3aUMO/JEHCTBHAX TOJNbBKO Yepes
nepeHocuyuka EquHol Teopun B3auMoAeCTBYSA, JUCKPETHO-UMIYJIbCUBHOIO pacuiupeHusa BecesenHo
(ETBJAUPB). MaTemMaTuueckast OpMyJTUPOBKA, OIPEJe/SIeT €ro Kak 06IIero 3HaMeHaTeJIs BCeX
TeopeTHYeCKUX 000CHOBAaHNH QU3UUECKUX, XUMHUYECKUX, OM0JI0IrHIECKUX B3aUMOJeHCTBUH.

IepBblil 3aKOH TEPMOAUHAMUKHY SIBIIICTCS 0000IIEHNEM OMBITHBIX (hakToB. COrIacHO ATOMY 3aKOHY, SHEprus He
MOJeT OBITh CO3/[aHA WJIM YHHUTOXKEHA; OHA IIepelaeTcsl OT OJHON CHCTEMBI K APYTOil U MpeBpamaeTcsa U3 OJHOM
(hopMBI B IpYTyI0. « DHEPTHsI HE MOXKET OBITh CO3/[aHa WM yHUYITOXKEHa»!!!

Bupryanbsno, IlepBsiii 3ak0H TepMOAMHAMUKY, KaK TEOPHsL, COCYLIECTBYET CO BPEMEH CYLIECTBOBaHUs BeeneHHol,
HayvajJ U IpoJoKaeT (QyHKIIMOHUPOBATh Oyaroaaps konudectBy nonezHoi paborst ETBJIMPB. (Unified theory of
interactions Discrete-impulsive expansion of the universe) (UTIDIEU)

Hapsgy ¢ u30XOpHBIM, H300apHBIM U H30TEPMHUUECKUM MPOIECCAMHU B TEPMOANHAMHUKE YaCTO PaCCMaTPUBAIOTCS
IIPOIIECCHI, IPOTEKAOIINE B OTCYTCTBUE TEINIOOOMEHA C OKPY’KAIOIMMUMU TeTaMu. Takue mpoueccs Ha3bIBAIOTCS
agnabatudeckumu. B BupTyansHoMm Anuabatnueckom npouecce ETBIAMPB, BHyTpH, ycinoBHO roBopst bozon
Xwurrca (bX) pacmmmpserca, Temnepatypa bX nanaet Huxe ueM Bokpyr 7, < Ty (7, .Temneparypa BHyTpu bX T; .
TeMIeparypa ¢ Hapyxu bX) mpoucxonut npeobpa3zoBaHue OTPUIATEIBHOM NEKTPOCTATUIECKOI CHUIIBL.

B nepuon mexny JJUPB (nuckperHOro nepuoja) mpoOUCXOAHUT CXKaTHe KONUYecTBa TeMiepaTyps! bX u
yBeIu4uBaeTcs Temneparypa BHyTpu bX (77 > T7) npoucxoauT npeobpa3oBaHUe MOI0XKUTEIEHON
anekTpocTatudeckoil cunsl. CornacHo 3akoHa I'eif- JItoccaka, V/T= const, koMIeHCHpyeTCcs HHIAIHMOHHAS
TeMIeparypa

2- # 3akoH TepmoauHaMuku - Kak n3BecTHO, IepBOe HAYAIO0 TEPMOJIUHAMUKH 0TOOpaXkaeT 3aKOH COXPAHEHUS
9HEpPruu B TEPMOAMHAMHUUECKUX MPOIIecCaxX, OJHAKO OHO HE JaeT MPeCTaBICHUE O HAIPABICHUH MPOTEKAHUS
mnporeccoB. [ToMrMO 3TOro MOXXHO MPHIyMaTh MHOXKECTBO TEPMOJHHAMUYECKUX MPOIIECCOB, KOTOPbIE HE OyIyT
IPOTHBOPEUYUTH NEPBOMY Hayally, HO B peaIbHON AEHCTBUTEIBHOCTH TaKUE MPOIECCHI HE CYIECTBYET.
CymiecTBoBaHHE BTOPOTO 3aKOHA (Havasia) TEPMOJIMHAMUKY BBI3BAHO HEOOXOAUMOCTBIO YCTAHOBUTH BO3MOXKHOCTD
TOTO WJIX MHOTO Ipolecca. TOT 3aKOH OIpe eIIeT HallpaBIeHUE TCUCHHUS TePMOJUHAMUYIECKHX nporeccoB. [Ipu
(hopMyIHpPOBKE BTOPOTO Hauana TePMOJUHAMUKHY UCIIONB3YIOT MMOHITUS S3HTPOINH U HepaBeHCTBO Knaysuyca. B
TaKOM CIIydae BTOPOIl 3aKOH TepMOAMHAMUKHU (GOPMYJINPYETCa KaK 3aKOH pOCTa SHTPOIHHU 3aMKHYTOH CHCTEMBI,
€CIIU TIPOLIECC ABISACTCA HEOOPATHMBbIM.

Iddexr Kazumupa

DddexT, 3aKar0vyarommiics BO B3aUMHOM NPUTSKEHUH MTPOBOSIINX He3apsiCeHHbIX TeJl IO NeHCTBUEM
KBAaHTOBBIX (DIIyKTyanuil B BakyyMe. Harre Bcero peds UAET O ABYX MapajuleIbHbIX He3apsHKEHHBIX 3ePKabHbIX
ITOBEPXHOCTAX, Pa3MELIEHHBIX Ha OJIM3KOM pacCcTOSHUH, ofHAKO ¢ ekt Kazumupa cymecTtByeT u npu 6onee
CJIO’KHBIX TEOMETPUSX.

JUist ONTHYECKH aHU30TPOIHBIX TEN TaKXKe BO3MOXKHO BOSHUKHOBEHHE KpYyTsero MmomenTa Kasumupa, 3aBucamiero
OT B3aUMHOH OpPUEHTALUHU TTIaBHBIX ONTHYECKUX OCEeH 3TUX Tell.

Ipuunnoii 3¢ ¢pexra Kazumupa aBiasioTcs sHepreTndeckre koaebaHus (pU3nIecKoro Bakyyma u3-3a HOCTOSHHOTO
POXIEHUS U UCUE3HOBEHUS B HEM BUPTYaIbHBIX YacTHl. Dddext Obu1 mpeacka3aH rouIaHACKUM (GH3UKOM
Xenppukom Kazumupom (Hendrik Casimir, 1909—2000) B 1948 rony, a mo3gHee MOATBEPKIAEH
9KCHEPUMEHTAIBHO.

CyTb 3¢ dexTa 00bsICHSIETCH TAKUM 00pa3oM:

CoriacHo KBaHTOBOI1 TeOpUU MOJIs, (PU3NUIECKUH BaKyyM IIPEACTaBIseT co00il He aOCOMIOTHYO IyCTOTY. B HéEM
IIOCTOSTHHO POXIAIOTCS M UCUE3AI0T Maphl BUPTYAIbHBIX YACTHIL M aHTUYACTUL, — IIPOUCXOMAT IIOCTOSHHEBIE
koJebanus (GIyKTyaluu) CBI3aHHBIX C STUMH YaCTHIIAMHU MOJIeH. B 4aCTHOCTH, TPOUCXOIAT KoJeOaHus
CBSI3aHHOTO ¢ (POTOHAMU 3JIEKTPOMArHUTHOrO NoJisl. B BakyyMme poxkaaroTcs U Hcue3aroT BUPTyallbHbIe ()OTOHEL,
COOTBETCTBYIOIIHE BCEM JUIMHAM BOJH IEKTPOMArHUTHOTO crekTpa. OqHAKO B IPOCTPAHCTBE MEXKY OJIM3KO
PAacIoJIOKEeHHBIMH 3epKaTbHBIMY OBEPXHOCTSIMH CUTYAIs MeHsieTcs. Ha onpenenéHHbIX pe30HaHCHBIX NIHAX
(memoe Wi MOoJTyLeI0e YUCIIO Pa3 YKIabIBAIOLINXCS MEXKIY TOBEPXHOCTAMNU), JJIEKTPOMATrHUTHBIE BOJHEI
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ycunuBaroTcsa. Ha Bcex oCTalbHBIX e JUTMHAX, KOTOPBIX O0JIbIIIe, HATPOTHUB, MOJABISIOTCS (TO €CTh, MOJABIIICTCS
POXIEHUE COOTBETCTBYIOIIUX BUPTYaIbHBIX (DOTOHOB). [IpOMCXOIUT 3TO BCIEACTBHE TOTO, UYTO B IPOCTPAHCTBE
MEXY IUIACTUHAMU MOTYT CYLIECTBOBATh TOJILKO CTOSIYME BOJIHBI, aMIUIUTYAA KOTOPHIX Ha IUIACTUHAX PABHA HYIIIO.
B pesynbrare, qaBieHHe BUPTYalbHBIX (POTOHOB U3HYmMpy HA IBE TIOBEPXHOCTH OKA3bIBAETCSI MEHBIIIE, YEM
JIaBJICHHE Ha HUX U36He, TIe POXKJeHUE (POTOHOB HUYEM HEe OrpaHudeHo. UeM OImke IpyT K APyry HOBEPXHOCTH,
TEM MEHbIIIE AJIHH BOJIH MEXKAy HUMHU OKa3bIBaeTCs B PE30HAHCE U OOJIbIIe — OKa3bIBAaeTCs MOJaBICHHBIMU. Takoe
COCTOSIHUE BaKyyMa B JIMTepaType UHOIa Ha3biBacTcs BakyymoM Kasumupa. Kak cnencrsue, pactér cuna
HNPUTSDKEHUS MEXKY TIOBEPXHOCTSIMU.

SIBneHue MOXXHO 0OPa3HO OMHUCAThH KaK «OTPHUIATEIBHOE AABJICHHUE)», KOTJ]a BAKYYM JIMIIEH HE TOJIBKO OOBIUYHBIX, HO
U 9aCTH BUPTYaJIbHBIX YaCTHUI], TO €CTh «OTKa4aIH BCE U eI 4yTh-dyTh». C 3TUM SIBICHHEM CBS3aH Takxke a(pekT
ITapuxopcra.

PaccmoTpum I dext llapuxopera

l'unmorernyeckuii ONBIT, B KOTOPOM CBETOBOM CUTHAT MOXKET JIBUTATHCS MEXKAY JBYMs OJIM3KO PacION0KEHHBIMU
IUTACTHHAMU ObICTpee CKOpocTH cBeTa. SBnenue npeackazano Knaycom llapaxopctom u3 I'ym6oasaTCKOrO
yauBepcureta (I'epmanust) u I'sb6puanom BapToHom u3 yausepcurera Caccekca (Anrius). Lllapaxopct BeIBEN

3¢ deKT Ha OCHOBE MAaTEMaTHUECKOTO aHAIN3a KBAHTOBOH 3JIEKTPOANHAMUKH.

B cootBercTBHY ¢ IPUHUMIIOM HeonpeenéHHocTu ['eiisen6epra mycToe IpoCTPAHCTBO, CUUTAIOLIEECS [TOJIHBIM
BaKyyMOM, Ha CAMOM JieJIe 3aII0JIHEHO BUPTYaJIbHBIMHU CyO0aTOMHBIMHU YaCTHUI[AMH, HA3bIBAEMBIMHU BAKYyMHBIMU
¢aykryauusimu. Korna ¢hoToH IBHXKETCS B BAKYyMe, OH B3aUMOACHCTBYET C STUMHU BUPTYaIbHbIMU YaCTULIAMU U
IIpU HOTJIOMEHUH MOXET MOPOJUTh Hapy 31eKTPOH-NO3UTPOH. JTa Mapa HeCcTaOMIbHa U OBICTPO aHHUTUJIMPYET — B
(u3nKe peakius NpeBpaIleHUs YaCTUIBl ¥ AHTUYACTHILI IPU UX CTOJIKHOBEHUH B KaKHe-THOO MHBIE YaCTHUIIHI,
OTIMYHBIC OT UCXOAHBIX. Hanbonee n3y4ueHHOH ABISETCS AHHUTUJISIMSA 3JIEKTPOH-TIO3UTPOHHON Mapsl, C
UCIycKkaHueM (POTOHA, aHAJIOTMYHOT0 HoriaoméHHoMy. 1o orieHke BpeMs CyIIecTBOBaHMS YHEPTUU (POTOHA B BUJC
Hapbl AIEKTPOH-TIO3UTPOH 3aMETHO CHIMKAET HaOJII0JaeMyI0 CKOPOCTh (POTOHA B BakyyMe, Tak Kak (JOTOH
IIpeBpaIacTcsa B YaCTHIIBI C 1O CBETOBOI CKOPOCThI0. Ha 0CHOBE 3TOro BEIBOJA OBLIO CIEIaHO MPEIIOIOKEHHE,
YTO CKOPOCTH (DOTOHA YBEJIMUUTCS MPH JBIKEHUHN MEX Iy ItacTuHaMu Kasumupa.

JddekTh! yuennix pusmkos, Kasumupa, lllapaxopcra, bapToHa noaTBepkjar0T Hanu4yne GaAyKTyalui B
pa3HbIX 06J1acTAX Pu3ndecKoro Bakyyma. O6'bsCHSS TEM, UTO BAKYyM He sIBJIsIeTCs abCOMIOTHON MycToTOH. K
COKaJIEHUIO OHU He TOLLIH JaJbllle U He BHUKJIM B CyTb UCCIE0BAaHUA UCTOYHHKA 00pa30BaHUs
baykTyanui. [IpakTUyecky OHU Bce GbLIM HA PacCTOSHUHU OJJHOTO I1ara OT UCTHHBI, onpesesneHus Teopuun
Bcero.

Enunas Teopust B3aumogelcTBUi JUCKPETHO- UMINYJIbCUBHOTO pacmupeHus Becenennoit (ETBUPB) co
CKOPOCTBIO CBETA, 110 paiMaJbHbIM HallpaBJeHUsIM BEKTOPA BUPTYaIbHOHU cdeprl, Ha, CIyIalHO
pacnoJIoKeHHbIX LIeHTPaX CylepCUMMETPHUU NOPOXKAaeT aHaJoru «bo3oHna Xurrca», KOTopble U3BECTHBI, U
KaK «Iy3bIpKHU» TEMHOH 3Heprud. JIto60e NMo10KUTeNbHOE U3MEHEHHE TEMIIEPATYPHI (C ydacTHeM
KOHCTAHTHI 1-¥ 1 2-i 3aKOHOB TEPMO/JJMHAMHUKH ) OTJIOIAETCS AUCKPETHO- UMITYyJIbCUBHBIM paclIMpEHHEM,
OT LleHTpa KaxK0H chepruiecKoi TOUKH 110 pafHaJbHBIM BEKTOPaM, IIapo06pa3HbIM y/ialeHHeM, BOKPYT
chepryecKoro [eHTpa TEPMO -IIPOSIBJIEHUSI.

HUcxonst U3 JaHHOTO XapaKTepa MUPONOPsAAKA, GOTOHBI KBAHTA U Jpyrye 3HepreTU4ecKre 4acTULbl U MacChI
SIBJISIIOTCS TOJIBKO JIMIIb MOMEHTOM HCTOYHHKA TEINJIOBOM SHEPIHUH, @ MOMEHTOM NOPOK/EHUS, U UX 0011ero
B3aUMOAEeNCTBUS, UM npujaeT cuia ([JUPB) ncxoasamas ot neHTpa chepryeckoit 060JI04KH KaXK0TO
ncroyHuka. Chpepryeckoe, mapoobpas3Hoe yiajleHre TENJI0BONH IHEPIUU PACTACKUBAETCS JUCKPETHO-
MMIYJbCUBHBIM, CPepHUIecKUM KOPNYCKYISIPHO- BOJHOBBIM 3¢ PeKTOM 3MaHaIUH.

JUHIUTENH B 04epeJHON pa3 NpoA0JKal UHTYUTUBHO- GJIM3KO MOAXOAUT K MBIC/IH O CYLIieCTBOBAHUH
MMIyJIbCHBHOCTH NePMaHEHTHOI0 paclinpeHus BcesleHHOH, npeasiaras A/s1 06CyK/AeHuUs JPYroH MoCTy1arT,
Ha KOTOPOM OCHOBBIBAeTCS €ro TeOPHS, — KIOCTOSHCTBO CKOPOCTH CBETA, He 3aBUCUT OT COCTOSHUA
JBIDXEHUA UCIYCKaWILero ceeT Tesay». Ero [locTynar ele pas noATBepxAaeT, 4TO TeJIO UCIyCKalOLee CBET,
OTHIO/b, HE SIBJISIETCS aTTPAKTOPOM NMOAJEPKaHUSA U CPepHUIECKOro pacCIpoCTPaHEHUSI CKOPOCTH JBYXKEHUS
CBETa, a CTAHOBUTCSA PaBHONPAaBHbIM YYaCTHUKOM KOMILIEMEHTApPHOTO Hea/lJIeJIbHOI0 B3aUMOAENCTBUS,
OKPY’KaIOIero ero KOMIJIEKCOM CHJI GU3NYECKUX KOHCTAHT, BOSHUKIIHNX CUMYJIsALMEN JUCKPETHO-
MMIYJIbCUBHOTO pacuiMpeHus BceseHHoM.

BakyyMHble QJIYKTyalUH MPOUCXOASAT 3a CYET AUCKPETHO- UMIYJIbCUBHOCTH paclinpeHust BceneHHOH, 1
JIBI>KeHHs GpOoTOHa B BaKyyMe, B TOM YHCJIe, Pe3YJIbTAT JUCKPETHON UMITyJIbCUBHOCTH XapaKTepa
pacmupeHus. ITUM U 00'bACHSAETCS Iap006pa3HbIE, CyNep CHMMeTPUYHbIe BHEIIHOCTH OT aTOMHBIX 10
IJIAHETAPHBIX CTPYKTYP, HEOGECHBIX TeJl, QyHKIIMOHMPOBAaHHE GHOJOTMYECKUX MYTALUH, XUMHUYECKUX

peakI Ui, IPOUCXOXKEeHHE U 3BOJIIOLUS GpayHbl U GJI0pbI, pa3yMa U CO3HAHMUSA, IPOUCXOXKAEHHE
CynepCUMMEeTPHHU.

Ecnu paccMoTpeTs yuyacTue GU3NIeCKUX MOCTOSIHHBIX BEJMYUH B KOMILJIEMEHTAPHBIX HeaslJIeJTbHbIX
dU3MYeCKHX B3aMMO/IeICTBUSAX, HA [MITaBHOW MHUPOBOH JIMHUH, C YCJIOBHBIM pa3MelljeHUeM, BO MHOXECTBE
TpeXMepHbIX IPOCTPAHCTB - €JUHOr0 a6COJIOTHOTO BPEMEHH, TO 06HAPYKUM 06IINI dJHEpPreTHYeCKUH



6

MomMmeHT YHuKanbHOro PesonancHoro [lepuosaa Bsaumopeiicteusa (MYPIIB). [lofo6Hyt0 kKapTHHY
MUPOTOPSA/IKA, MOXXHO HAa6JI0OAATh B MaclITabax MUPOKOTro JUANa30Ha, rjie IPUHUMAIT y9aCTHE MUKPO
3JIeMeHTapHbIE YaCTUIbI COBOKYIISISICh C MAKPO MJIAHETAPHBIMHU CUCTEMAaMH B pU3UUECKUX
B3auMogencTBusx. Tak BotT, ETBIUPB u faeT Hayaso nepMaHEHTHOMY B3aUMO/ENCTBUI0 yYaCTHUKOB
0011[er0 MUPOTOPSI KA.

AHTPOITHBIY npunnun

BakHel1as HepelméHHas Npo6eMa COBpeMeHHON GU3HUKH COCTOUT B TOM, YTO GOJIBIIMHCTBO KBAaHTOBBIX
TEOPHH 110JI51, OCHOBBIBASICh HA SHEPIMH KBAHTOBOTO BAKyyMa, IPe/iCKa3bIBalOT rpoMaiHoe 3HavYeHue (70%)
KOCMOJIOTUYECKOW KOHCTAHThI IpUMepHO Ha 123 nopajka npeBocxoAsllee JOMyCTUMOe 110
KOCMOJIOTUYECKUM NpeJCTaBJeHUsAM. DTO 3HaYCHHE, CIe0BATEIbHO, JOKHO OBITh CKOMIIEHCHPOBAHO HEKUM
NefiCTBHIEM, TTOUYTH PABHBIM (HO HE TOYHO PAaBHBIM) 1O MOYIT0, HO nmeromum [TPOTUBOIIOJIOXHBIN 3HAK.
Hekoropsie Teopuun cynepcummeTpuu (SATHISH) TpebyroT, 4T06BI KOCMOSIOTHYECKash KOHCTaHTa B TOYHOCTH
paBHsUIACh HYJIIO, YTO TaKXKe HE CIOCOOCTBYET pa3pelIeHHIo IpobaeMbl. TakoBa CYITHOCTD «IIPOOJIEMBI
KOCMOJIOTHUYECKOH KOHCTaHTBI», TPy AHEHmel npo6ieMbl «TOHKOI HaCTPOWKMU» B COBPEMEHHOMH (hr3uke: HE
HaliIeHO HU OAHOTO croco0a BBIBECTH U3 (PU3UKHU 3JIEMEHTaPHBIX YaCTUI] YPE3BBIYANHO MAJIOEe 3HAUCHUE
KOCMOJIOTHYECKOH KOHCTAHTHI, OIpeenéHHoe B kocmonoruu. Hekotopsie ¢usuku, Bkiarouas CtuBeHa BeitnGepra,
CUUTAIOT T.H. KQHTPONHBIA NPUHIUI HAUIY4IIUM 00BbICHEHHEM HA0JII0JaeMOT0 TOHKOTO O6ajaHca SHEpruu
KBaHTOBOT'O BaKyyMa.

[Ipo6JieMa 3aK/I1049aeTCsI B TOM, UTO [0 HACTOsIIIlee BpeMsI HAy4YHOe COOOIeCTBO PaCCMAaTPHUBAJIO
B3aMMO/IEHCTBHE SHEPTUU KBAHTOBOTO BaKyyMa B Ka4eCTBe, CyTy60 JIOKaJbHOI'0 MCTOYHHUKA, TOPOXKAEHUS U
nepejayy sHepruu. YTo xe kacaetcss KocMoJIoru4ecKoil KOHCTAHTBI, 3TO ONPeZie/IeHNe TOXe TpedbyeT
KOPPEKTHUPOBKH CaMoro NOHATHs. Tak KakK, IJHeprui0 KBAaHTOBOI'0 BaKyyMa HE0O6X0JUMO IPUHSTh KaK
JIMCKPETHO- UMITYJIbCUBHOE pacuiupeHue BakyyMa (BcesieHHO#), Kak nepeHOCYMKa KBAaHTOBOH M JII060H
JIpyro¥ aHEPTUH U Tels1a. Kak ¥ NCTOYHHMKA MHTErpaJbHOI0 NEPEHOCYHKA BCET0 061ero B3auMOAEHCTBUS,
B3aMMOOTHOLIEHNS U B3aUMOpeTryaaLuu. B cBA3M c yeM, pejJarato, ecu 3TO TaK BaXKHO, JJIS yYEHOT0
coob1ecTBa, To, KocMooruyeckyo KOHCTAHTY NOJBECTH K a6comtoTHOMY O ( HYJ1I0) U COCTOSTHUE
JuckperHo- UMnynbcuBHOTO Pacimpenus BeesnenHo, co ckopoctbio 300 000 kM/c, 0603HAYUTD
«AGCOJIIOTHBIM HYJIEM».

Yro ke KacaeTcss HE06X0JUMOCTH TPEOOBaHMUsI, TOTO, YTO ObI KOCMOJIOTHYECKast KOHCTaHTa B TOUHOCTH PaBHsJIACh
HYJII0, TO, mpupoxy JuckperHo- mmynscHoro Pacumupenus Beenennoit (JJMPB) MoxxHO 0003HAUUTH BUPTyalbHOE
COCTOSIHUE SHEPreTUIeCcKOil KOHCTAHTHI KaK 3HAa4eHUE a0CONMIOTHOTO HYJIS.

B cBoux HayuHbIx Tpypax, M. Ilnank u J[le Bpoiinb, IpuBOAKUIM IPUMEDBL, KOTOPbIE CErO[HS NOATBEPKNAIOT Ha,
04eBUJIHOCTH cylecTBoBanus Enunoit Teopuu B3aumopeiictsus [JuckpetHo- iMnyniscuBHoro Paciupenus
Bcenennoii (ETBVIPB). B ocHOBe KBaHTOBOW MEXaHUKU JIEXKAT NpefcTaBieHus [1nanka o IUCKPETHOM XapaKTepe
U3MEHEHUs] HEPTUU ATOMOB, a Y DIHIITEHA O (DOTOHAX, ]AHHbIE O KBAHTOBAHHOCTU HEKOTOPbIX (PU3NUECKUX
BeJIMYMH (HanpuMep, IMIYJIbca U SHEPTUN), XapaKTePU3YIOIUX B ONPEAEIEHHBIX YCIOBUSIX COCTOSHUS YaCTHIL
MHKpoMupa. B To sxe Bpemst 66110 TBEPAO YCTAHOBJIEHO, YTO CBET MPOSBJIISIET CBONCTBA HE TOJILKO MOTOKA YaCTHIL,
HO ¥ BOJIHBI, TO €CTh 00J1aJJaeT KOPIYCKYJISPHO-BOJHOBBIM Ay aJIu3MOM.

Jle Bpoitnb BeIIBUral UAe0 O TOM, YTO BOJIHOBOM XapaKTep pacnpoCTpaHEeH!s, yCTAaHOBJICHHBIN A7l (DOTOHOB, UMEeT
YHUBEpCallbHbII xapakTep. OHa JOKHA MPOSIBIISITHCS AJIS JIFOOBIX YaCTHLL, 00JIafaloIMX UMITYJIbcoM. Bee yacTuipl,
UMeEIOLINe KOHEYHBIN UMITYJIbC, 00J1a1al0T BOJTHOBBIMU CBOIICTBAaMHM, B YaCTHOCTH, MOJIBEP>KEHbI UHTEP(DEPEHIIUN U
Aupakiyy, KaxkaoMy MUKPOOOBEKTY NMPUCYIIN CPa3y U KOPIYCKYJISPHbIE, U BOJHOBbIE XapaKTEPUCTUKU.

B 1924 r. ¢pannysckum yuensiM JIyn fie BpoiineM 6b1a 03BydeHa TUTIOTe3a O TOM, YTO KOPITYCKYJISIPHO-BOJTHOBOI
AyaJiu3M NpUcyllle KaxaoMy 6e3 UCKIIOUeHNUs BUly MaTepiu — 3JIeKTPOHAM, IIPOTOHAM, aTOMaM, IpUYeM
KOJIMYECTBEHHbIE COOTHOLIEHHS MEXKY BOJHOBBIMU U KOPITYCKYJISIPHBIMU CBOMCTBAMU YaCTHUI] T€ XK€, YTO U
yCTaHOBJIEHHbIE paHbllie st (hoToHOB. T.e., eciii yacTuia obnajaeT aHeprueil E u UMITyJIbCOM, aGCONMOTHOE
3HaYEHUE KOTOPOTO PaBHSIETCS P, 3HAUUT, C ITOM YaCTULEH CBsi3aHa BOJIHA YacTOTON v=E/h v inuHoii, e h — B
[AHHOM Clly4ae siBisieTcsi NocTossHHOM T1nanka.

3Oro 3HamenuTasd popMmyia e Bpoiinsa — opHa u3 BakHeMx hopmys B (pu3MKe MUKPOMHUPA.

CTONT 3aMETHUTD, YTO AJIMHA BOJIHBI fie Bpoiinis yMeHbIIaeTCs ¢ yBeIMYEHNEM MaCChl YaCTHILI -1m U €€ CKOPOCTH - V.
OT0 3aKOHOMEPHOCTH elle pa3 0obacHseT, utro ETBIVPB ocHoBaTeIbHO- MPUMEHUTENIHEHO KO BCEM UCTOYHUKAM
SHEPrUU, COOOPA3HO MPONOPLIOHATIBHO, 1 OTHOCUTENBHO (DU3MYECKUM KOHCTAHTaM.

VYueHsle pa3aenniad AHTPOIIHBIN IPUHINII Ha JBE HE3aBUCUMBIC, (PU3NIECKH XapaKTEPU30BAHHBIC TPUHIIUIIEL.
Paccmotpum CnalOblit aHTPOIHBIHM TPUHITUII.

«Ca6blii aHTpOonHBIM NpuHBUN B dopmynuposke I. M. Uasuca (1958): «Mut Habaodaem 3asedomo He
npousso/1bHyio 061acms BceaenHoll, a my, ocobas cmpykmypa komopoli cdesana eé npu2odHoli 045
B03HUKHOBEHUS U pazgumusi Jcu3Hu». Kak yrouHsieT akazieMuk JI. B. OKyHb, «cJ1a6blil aHTPONHBIN MPUHLUIT
HCXOJUT U3 NpeACcTaBJeHUs 06 aHcaMbJ1ie, coieprKalleM 6eCKOHEYHO GOJIbIIOE YUCIO BCENEHHBIX». ITO
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3HAYUT, YTO BO BcesleHHOH BCTpevaroTCsl pa3Hble 3HAYEHUs] MUPOBBIX KOHCTAHT, HO HabJIlojeHue
HEKOTOPBIX UX 3HAYEHUH 60Jiee BEpOSITHO, TOCKOJIbKY B PETMOHAX, I/le BEJTMYUHBI IPUHUMAIOT 3TH
3HA4YeHMs, Bbllle BEPOSITHOCTb BO3HUKHOBEHUS HaboAaTe . [J[pyruMu cJioBaMH, 3Ha4eHUsI MUPOBBIX
KOHCTAHT, Pe3K0 OTJIMYHbIE OT HAIIMX, He HAa6JII0Jal0TCsl, IOTOMY YTO TaM, I'/ie OHU eCThb, HET
HabJrogaTesemn».

Ecau BcenenHas ogHOpoJHasd, ee JIOTHOCTb OJUHAKOBO BO BCEeX PeTMOHAX, BEPOATHOCTb BO3HUKHOBEHHUSA
MHUPOBBIX KOHCTAHT TOXeE JJOJDKHBI OBITh OJIMHAKOBBI, TOCKOJIbKY, 0CO6bIe CTPYKTYPbI, KaK TOBOPST, OAHUM
MHUPOM Ma3aHbl. MUpOBbIe KOHCTAHThI CyL[eCTBOBAJIXA BCETAa, BUPTYalbHO, AdXe 0 POXK/eHHUd ePBbIX
raJakTHK, TaK-KaK OHH He MaTepHabHbl, @ MbICJIEHHO- BOOOPa3UMble TEOPUTHYECKHE TOHSATHS.
JMCKpeTHO-UMINYIbCUBHO- paclIupsoasics BecesleHHas 0AHOPOHO, HU UMeeT Havyaslo, 6eCKOHEYHO U
6e3rpaHU4HO. Bce BeposiTHBIEe HAa6JII0jaTe U SIBIASIOTCS IPOU3BOAHBIMY Npolecca EfnHCTBEHHOTO
JuckpeTrHo- UMnynbcuBHOTO pacimupenus Beenennoi ([JUPB).

MHe npeAcTaB/AeTCo, YTO IJIaBHadA 33/jlaya MUPOTBOPYECTBA, 3aK/JII0YAEeTCH He B BEPOATHOCTH
BO3HMKHOBEHHUS HAGJ/II0aTes, a IpeBpallleHle He MaTepHaJbHOr0 BaKyyMa B MaTepuaJbHbINA MUD. B
MaciTabax 6e3rpaHUYHON BecesleHHOH, mepHo/ cylecTBOBAHUS KU3HU HAbJII0jaTe 151, He 3HAYUTETbHO
OTJIMYAETCs OT epHoJa CyLeCTBOBAHUS KBapKoB. Ha ceroiHs, mprucyTcTBUe HabII04aTe el U MPOLeCcC UX
CylleCcTBOBaHHS, B 0011[eM ITpoIiecce 3acesieHUs BcesleHHON y9acCTHUKaMH B3aUMOJeHCTBHUS, BBITVIAAAT Kak
aJlaTHPOBAaHHbIE MUKPOYACTHIIbI HA TeJle MaKPO CUCTEMHBIX YYaCTHUKOB. HabsrogaTeny, Kak
NpPOU3BOJHbIE MAKPDOMHUPOB, HE y4aCTBYIOT U He CMOTYT U3MeHUTb EfMHY10 TeopHI0 B3aUMOJEUCTBUS,
0061Iero CTPOUTENBCTBA MUPO3JaHNS M U3BMEHUTD ee QU3NIECKYIO CHJIY, BO3JeHCTBYS Ha MPOILeCChl
BCEJIEHHOTO 3aKOHOTBOpYecTBa. OcTaeTcs TOJBKO JIMIIb I03HATh U NPUCIOCABGINBATECA K KOMPOPTHOMY,
IepMaHEHTHOMY COCYIIleCTBOBAHHIO Ha JIETKOAOCTYIHBIX, 6€30MaCHBIX, ’KU3HECIIOCOOHBIX IJIaHETaPHBIX
CUCTeMax MpeKpacHoro, rapMOHUYHOI0 MUPO3/AaHHUS.

PaccmoTpuM CU/IbHBIA AHTPOMNHBIN NPUHIUIL

- BcesneHnad foJ/kHa UMeThb CBOMCTBA, IO3BOJIAKIINE PAa3BUTHCS PAa3yMHOM XKU3HHU.

Crnenytomum BapuanToM cuiibHOro All siBnsietcst AITY (AHTPONHBIN NPUHIMI y4acTHsl), c(hOPMYJIMPOBAHHbIN B

1983 rony [IxoHOM Yunepom:
- Ha6mopaTenn Heo6xoaumsl 17151 oOpeTeHus: BecenenHoit ObITHst
OpUruHaIbLHBIN TEKCT (aHTI.):

Observers are necessary to bring the Universe into being

Pazmiume aTix (hOpMyIMPOBOK MOXKHO MOSICHUTD TaK: CUJIbHBII aHTPOIHbBIN MPUHIUI OTHOCUTCS KO BeenenHoii B
LIEJIOM Ha BCeX 3Tamnax e€ 3BOJIOLHUN, B TO BpeMs KaK cIabblil KacaeTcs TOJIbKO TeX € PerMoHOB U TeX MepHofioB,

KOI/Ia B Hell TEOPEeTUYECKU MOKET MOSIBUTHCS pa3yMHast KU3Hb. VI3 CMIIBHOrO NPUHIMIA BbITEKAeT CIadblil, HO HE

Hao0O0pOT.

DopMyIMpPOBKA AHTPOMHOrO MPUHLKIA ONMMPAETCS Ha MPENOJIOXKEHUE, UTO HAOJIO]aeMble B Hallle BpeMsl 3aKOHbI
MPUPOJIbI HE SBJISIOTCS €IMHCTBEHHBIMU PEAJIbHO CYLECTBYOIMMU (MM CYLIECTBOBABILIMMM), TO €CTh IOJIXKHbI ObITh
peanbHble BeeneHHble ¢ MHbIMUM 3aKOHaMU. PU3MKU MCCIIeIoBajIv HECKOJIbKO BAPUAHTOB pa3MeLeHNs B
MPOCTPAHCTBE U BPEMEHU alIbTEPHATUBHBIX BCeneHHbIX:

- Onna BeenenHast — B xo/1e 0€CKOHEUHO 3BOJIIOLUH, B KOTOPOH (hr3ndeckre KOHCTAaHTHI MEHSIOTCS, PUHUMAS
BCEBO3MOXHBIE 3HaueHHU. [Ipu GnaronpusTHOM cO4eTaHUM KOHCTAHT, BO3HUKAET pPa3yMHBII HaOI0qaTeNb.

- Onna Beenennast — pa30uTas Ha MHOKECTBO HEB3aHMMOACHCTBYIOIINX IPOCTPAHCTBEHHBIX 00JacTell C pa3HBIMH
¢u3nyeckuMu 3aKkoHaMu. B Tex o0macTsx, rae umeercs 6JIaronpusITHOE COUeTaHue (pyHAaMEHTAIbHBIX KOHCTAHT,
BO3HHUKACT Pa3yMHBIN HAOIIOIaTEIb.

- MHOX€eCTBO NMapauleNbHEIX MUPOB (MyIIbTHBCENICHHAS ), PEATH3YIOLINX Pa3HOOOpa3HbIe 3aKOHBI IPUPOIBL.

Bo nepBsIx, (pu3ngeckue KOHCTAHThI, KOTOPbIE CYIECTBOBAIN U CYIIECTBYIOT JI0 U IOC/Ie OECKOHEUHBIX IBOJIOIHIH,
II0 OTPENEICHUI0 HE MOTYT MEHATHCS, pa3Be, YTO 3HAUCHHS KOIEOIIOTCS B SMINPHUIECKUX B3aUMOIEHCTBUAX

Bo BTOpBIX, OfHA BCeNIeHHAs HE pa3buTas, a HOPOAUBIIAs MHOKECTBO HEB3aHMOAEHCTBYIOIIHNX, IPOCTPAHCTBEHHBIX
obnacTel ¢ aHaJTOTMYHBIMH (PU3MUECKIMH KOHCTAaHTAMHU, KOTOPBIE AHATOTUYHO NPOJODKAIOT IIOPOXKICHHE
MaTepHaIbHOT'O MHpPA, B TeX 00JIaCTSIX, [Ie UMEeTCs OJIaronpuaTHOE COYeTaHHe BCeoOIUX (DyHIaMEHTAIbHBIX
KOHCTAHT Ha KBAaHTOBOM IOJI€ CyTIEPCUMMETPUHI

B TpeThux, MHOXKECTBO HapaIelbHBIX MUPOB, FAIAKTHYECKUE CUCTEMBI pEalTu3y0T Ha OCHOBAaHHH OOIINX 3aKOHOB
IpUPOJBI, PU3NUECKUX KOHCTAHT, IOPOXK/Iasi pa3HBIX 10 (hopMe, OANHAKOBBIX MO COACPKAHUIO YUACTHUKOB
B3aUMOJIEHCTBUHI U COCYILIECTBOBAHUM

Brrmmeynomstay o1t AITY (AHTpONHBINA NPUHINI yyacTus) Yuiepa o3Hauaet, uTo BeenenHsle 6e3 pa3yMHOro
HabIIoHaTeNs He 00peTaloT cTaTyc peanbHoCTH. [IpHunHa 3TOro B TOM, 4TO TOJIBKO HAOIIOAATENb B COCTOSHUH
OCYIECTBUTh PEAYKLUIO0 KBAHTOBOTO COCTOSIHUS, IEPEBOISIIYI0 aHCAMOJIb BO3MOXKHBIX COCTOSIHUH B OJTHO,
peansHOe. (Pa3ymHbIM HabIIOAATEND SBISIETCS IPOU3BOAHBIM CUTHATYPHI (U3HMUECKUX KOHCTAaHT BCEJIIEHHOHN U
IPOAYKTOM CTaTyca ee pPeaabHOCTH)

O6mas ¢paykTyanus (IMCKpEeTHO-UMIYILCUBHOE paciiupeHne Beenennoil) 3agatomniee Guanieckoe Hauano u
B3aUMOJIECHCTBUE BCEMY CYILLECTBYIOIIEMY, B €IUHCTBEHHOU BCeneHHOM, UCKII0YAET, 1aKe TEOPETUUECKUE
BO3MOKHOCTH CYIIECTBOBAHHS UHBIX PEaIbHBIX BCEJIICHHBIX



Peayxkuus ¢pou Héiimana

Penykuus uiIu KOJUIATIC BOJIHOBOM (DyHKITUH, MTHOBEHHOT'O U3MEHEHHE OMUCAHUS KBAHTOBOTO COCTOSIHUS
(BomHOBOM (HYHKIIMHN) 00BEKTA, MPOUCXOSIIEE MTPH U3MEPEHUH JaHHBIN MPOoIIecC CYIMECTBEHHO He JIOKaJeH, a U3
MTHOBEHHOCTH U3MEHEHHS, CIelyeT PacCIpOCTPAHEHUIO B3aNMOACHCTBHH OBICTpEe CKOPOCTH CBETA, TO CUUTAETCH,
YTO OH SIBJIIETCS HE (PU3MUECKUM IIPOIIECCOM, a MATEMATHIECKUM IPUEMOM OIUCAHUS.

OpHaKoO HEKOTOPbIE UCCIIEAOBATENN CUUTAIOT, YTO PEAYKLUS OTPaXaeT peanbHble (U3UIECKHE IIPOLECCHI C

oA NUMHCS U3MepeHuro 3¢ dexkramu. B wactHOCTH, Pomkep Ilenpoys monaraet, 9o He0OXOAUMO pa3paboTaTh
HOBYIO TEOPHIO, KOTOpas OyIeT BKJIIOYATh B ce0sl «0OBEKTHBHYIO PEAYyKLUIO BOTHOBEIX QyHKIUi. HecmoTps Ha
MTHOBEHHOCTb J€HCTBUS, IPU PEAYKINU IPUHINII IPUUUHHOCTH HE HapyIIaeTcs, U HH(popMaIus He nepenaéres.
Taxxe IpoBOASTCS YIKCIEPUMEHTHI IO NepeBOTy (PU3NIECKUX 0OBEKTOB Ha IPAaHU MUKPO- M MAaKpOMUPA B
COCTOSIHUE KBAaHTOBOU CYHEPIO3UIIHU.

KBunTICCCHI U

ATBTepHATUBHBIN MOAXOJ UCXOAUT U3 MPEANOI0KEHHNS, UTO TEMHAS SJHEPTUsl — ITO CBOETO pojia
Y4aCTUIETION00HBIE BO30YKICHUS HEKOET0 AUHAMHUYECKOTO CKAIIPHOTO II0JIs, Ha3bIBAEMOTr0 KBUHTICCEHIUEH.
OTnu4ne OT KOCMOJIOTHUECKOH KOHCTAHTHI B TOM, YTO INIOTHOCTh KBUHTACCEHIIMH MOXKET BapbUPOBATLCS B
IIPOCTPAHCTBE M BpeMeHU. UTOOBI KBHHTICCEHIUS HEe MOTJIa «COOHpaThea» U (OPMHPOBATH KpyIHOMAcCIITaOHbIE
CTPYKTYpBI [10 IPUMEPY OOBIYHOM MaTepuH (3BE3/bI U T.11.), OHA JOJDKHA OBITH OYCHB JETKOH, TO €CTh UMETh
0O0NBIIYI0 KOMITOHOBCKYIO JUINHY BOJHBI.

Hukakux CBUAETENbCTB CYIIECTBOBAHUS KBUHTICCEHIIUH IT0KA HE 00HAPY>KEHO, HO UCKIIIOUUTH TaKOe
CyIIECTBOBaHKE HENb3s. [ MIOTe3a KBUHTACCEHIUH MTPEICKa3bIBAET UyTh Oosiee MeUIeHHOe YCKopeHue BeenenHoi,
B CPaBHEHUHU C FMIIOTE301 KOCMOJIOIMYECKOM KOHCTaHThl. HEKOTOphIE yUeHbIE ONAraoT, YTO HAUIYYIIUM
CBU/IETEIICTBOM B IOJIb3Y KBUHTICCCHIIUH SIBIIIUCH OBl HAPYIICHUS MPUHITUIA S3KBUBAIICHTHOCTH DHHINTEHHA 1
BapHanuu (pyHIaMEHTATbHBIX KOHCTAaHT B IPOCTPAHCTBE UK BpeMeHU. CyIecTBOBaHNE CKAJISPHBIX MOJIEH
IIpeCKa3bIBAETCS CTAHAAPTHON MOJIEINIBIO U TEOPUEH CTPYH, HO IIPH 3TOM BO3HHKAeT MpobiaeMa, aHaIOTUIHas
BAPUAHTY C KOCMOJIOIMYECKOM KOHCTAHTOMI: TEOPHs pEHOPMAIU3alUuM [IPEACKA3bIBACT, YTO CKAISPHBIC M1OJIS
JIOJKHBI IPUOOPETaTh 3HAYUTEIBHYIO MacCy.

BnpoueM, MHOrUE MOJEIIM KBUHTICCEHIIUY NIPEAYCMATPUBAIOT TaK Ha3bIBAEMOE «CIIEJAlIee IOBEIEHUE), KOTOPOE
pemaeT 3Ty npobieMy. B aTux Mozensx mosie KBUHT3CCEHIIMU MMEET IIIOTHOCTh, KOTOPas MOJACTPanBaETCs K
IUIOTHOCTH U3Ty4eHus (He JocTuras e€) 10 Toro MoMeHTa pa3Butus «bombioro B3peiBay, korjaa ckiaabBaeTcs
paBHOBECHE BelIeCTBA U U3My4deHus. [lociie 3Toro MoMeHTa KBUHTICCEHIUSI HAYMHACT BECTH ce0sI KaK UCKOMast
«TEMHast SHEPTUs» U B KOHIIE KOHI[OB FOCHOJCTBYET BO Beenennoil. Takoe pa3BuTHe eCTECTBEHHBIM 00pa3oM
YCTaHABJIMBAET HU3KUM SHEPreTUUYECKUIl yPOBEHb TEMHOU SHEPIUU.

Brutn mpeAnoxKeHsl U APYrHe BO3MOXKHBIE BUBI KBUHT3CCEHIUU: (JaHTOMHAS SHEPTHUs, U1 KOTOPOH
JHEpreTUYecKasl INOTHOCTb KBUHTACCEHLIUY BO3PACTAET CO BPEMEHEM; U TaK Ha3blBaeMasl «KUHETUYECKAs
KBHHTACCEHIHS», UMeloImas (opMy HeCTaHAApPTHONW KMHeTHYecKol 3Hepruu. OHU UMEIOT HEOOBIYHbIE CBOMCTRA!
Hanpumep, paHTOMHAs HEPTHUsl MOKET NpuBecTH K bonbpmomy PaspeiBy Beenennoii.

VYuensrii I'eitzenbepr pazpaboTan MPUHIUI HEOIPEASIEHHOCTH. B mpeaenax mupoko, HO He yHUBEPCAIBHO
npuHaToi KoneHnrareHcko HHTEpIpeTauuy KBaHTOBOM MEXaHUKH, IPUHLIUI HEONIPEACAEHHOCTY IIPUHSAT Ha
3JIEMEHTapHOM ypoBHe. Du3nueckas BCeJICHHAs CYIIECTBYET He B IETCPMUHUCTUYHON (hopMe, a ckopee Kak Habop
BEpOATHOCTEH, U BO3MOKHOCTell. Hampumep, xapTuHa (pacnpeeneHue BeposTHOCTH) IPOU3BeIEHHAS
MUJITHOHaMH (POTOHOB, UG PATHPYIOUUMHE Yepe3 IIeNIb, MOXKET ObITh BEIUUCIICHA TP OMOIIM KBAHTOBOH
MEXaHUKHU, HO TOUHBIN IIyTh KXKAOTO (POTOHA HE MOXKET OBITH IPECKa3aH HUKAKUM U3BECTHBIM METOJIOM.
KonenrareHckast HHTEpIpETalusa CIUTACT, 9TO ITO HE MOXKET OBITh MPEICKa3aHO BOOOIE HUKAKIM METOAOM.
VIMeHHO 3Ty MHTepHIpeTanuio DHHIITEHH NogBeprajl COMHEHHUIO, kora mucan Makcy bopHy: «bor He urpaer B
xocTu». Hunbsce bop, KoTopslit ObLI OAHUM U3 aBTOpOB KoneHrareHckoi HHTepIpeTanuu, OTBETUI: «DIHINTENHH, He
roBopute bory, uro nenatey». tuM bop Beickaszan uctuny: «bOI (Teopus Bcero, Ennnas teopus Bcex
B3aUMO/JICHCTBUI) IeNaeT, 4TO HAJI0 JIENaTh.

OHHIITEHH mperonara, 4To CyIIeCTBYIOT CKPBITHIC IEPEMEHHBIC B KBAHTOBON MEXaHHUKE, KOTOPHIE JIeXkKaT B
OCHOBE HaOJII0AaeMBIX BEPOSATHOCTEH.

Hu DiiHmTeitH, HU KTO-TH00 €€ ¢ TeX Mop HE CMOT MOCTPOUTD YAOBIETBOPUTENBHYIO TEOPHIO CKPBITHIX
NIEPEMEHHBIX, U HEPABEHCTBO bella MIIIoCTpUPYET HEKOTOPbIE OUEHb TEPHUCTBIC ITyTU B MONBITKE CAEIATh 3TO.
XO0Ts NOBeJEeHUE UHIUBUYaIbHOW YACTULIBI CIIy4alHO, OHO TAKXKE C KOPPEIUPOBAHO, C IIOBEJEHUEM IPYTUX
yactull. [To3romy, eciyu NpUHLIKI HEONPEAEIEHHOCTH — PE3YyIbTaT HEKOTOPOI'o AeTEPMUHUPOBAHHOIO IIPOLECCa,
TO MOJYYaeTCsl, YTO YaCTHILI Ha OOJBIINX PACCTOSHUSAX JODKHBI HEMEUIEHHO IepeiaBaTh HH(POPMAIHIO APYT
JpyTy, 9TOOBI FapaHTHPOBATh KOPPEJIALUN B CBOEM MOBECHUN.

Hocaencreus Ans cyabonl Beesnennoii

ITo nmeromuMcs OIleHKaM yUeHBIX, yCKOpeHHe BeeneHHON Hauaoch NPUOIN3UTENFHO 5 MIUITHAPAOB JICT Ha3ad.
IIpeanonaraercs, 4To A0 3TOTO PACHIMPEHUE 3aMeUIIIOCh OJIaroaps rpaBUTAlHOHHOMY JEHCTBUIO TEMHOU
MaTepuu U 6apuoHHOI MaTepuu. [I10THOCTE TEMHOIT MaTepuu B pacuupstomnieics Beenennoit ymenbaercs
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ObICTpee, 4eM INIOTHOCTh TEMHOM Hepruu. B KoHIIe KOHIIOB, TeMHas YHeprusa HauuHaeT npeodnagars. Hampumep,
korga oosem BeenenHoil ynBauBaeTcs, IIIOTHOCTh TEMHON MaTepPUU YMEHBIIAETCS BABOE, a INIOTHOCTh TEMHOIT
SHEPTruU OCTAeTCs MOYTU HEU3MEHHON (MIIH moyHO HEU3MEHHON — B BapuaHTe C KOCMOJIOTHYECKONH KOHCTaHTOH).
Xouy HallOMHHTb, YTO KaK TO, A.DWHIITEIH TOBOPUI O TOM, YTO MOJIS BHE MaTE€PHH, T.€. B YUCTOM BUJE yIPYTHE
CBOWCTBA ITyCTOTO IPOCTPAHCTBA-BPEMEHH. 3HAUUT, B paclIHpsIomeics BceneHHOI MI0THOCTh TEMHOI MaTepuu
poBHa- 0 (aOCOMOTHOMY HYJIIO) M HE MOXKET, YMEHBIIATHCS HHA Kak. [IIOTHOCTh TEMHOM DHEPTHH, TOKE POBHA -
0(abcomoTHOMY HYJIIO), TOCKOJIBKY SHEPTHUS U Macca CBSA3aHbl COOTHomeHneM E = mcz, DUHIITEHHOBCKAs 001as
TEOPHsI OTHOCUTEJIBHOCTH, €CIIM MaTepHst poBHA -0(HYJII0), TO, YTO XKe MOPOKAAET SHEPTHI0?

«Ecnu yckopenue BeenenHol OyneT mpoaomKaThCsl OECKOHEUHO, TO B Pe3yJIbTaTe FaJakKTHKH OKaXyTCd 3a
npenenamu Hamero CBepXCKOMIeHUs. ['alakTHKH paHO MU IO3HO BBIAAYT 32 TOPU30HT COOBITUI U CTaHYT IS
HAC HEBUAMMBIMH, IIOCKOJIBKY UX OTHOCHTEJIbHAS CKOPOCTH MIPEBBICUT CKOPOCTh CBETA. DTO HE SIBIIAETCS
HapyIIeHHEeM CIEeNHaNbHON TEOPUH OTHOCUTENbHOCTH. Ha camoM mene HeBO3MOXKHO JJaXKe ONPeeIUTh
«OTHOCHUTENBHYIO CKOPOCTE» B HCKPUBJIEHHOM IIPOCTPAHCTBE-BpeMeHU. OTHOCUTENbHAS CKOPOCTh UMEET CMBICI U
MOJET OBITh OIpEeNICHA TOIBKO B INIOCKOM IIPOCTPAHCTBE-BPEMEHH, MJIH Ha JOCTATOYHO MAaJIOM (CTpeMSIIEeMCs K
HYJII0) Y4acTKEe UCKPUBIIEHHOTO IIPOCTPaHCTBa-BpeMeHu. JIrobas ¢opMa KOMMYHUKAINH JajIbIlle IPEAeIoB
TOPHU30HTA COOBITHII CTAHOBUTCSI HEBO3MOXKHOIL, U BCSIKHI KOHTAKT MEXIy 00beKTaMu Tepsiercs. 3emiis, ConHeuHas
cucrema, Hama ["anakTuka, 1 Hame CBEpXCKOIUIEHUE IPOJOIIKAT CyIECTBOBATh, B TO BpeMs, KaK BCSI OCTalbHas
Bcenennas ucuesner Baanu. Co BpeMeHeM Haile CBepXCKOIUIEHHE MIPUIET B COCTOSHUE TEIUIOBOH CMEPTH, TO €CTh
OCYILECTBUTCS CLIEHApUil, MpeIoaaraBIIniics Ui IpeasIayIei, MI0cKkoi Moenu BeeneHHoit ¢ mpeobiaaganueM
MaTepUm».

S, uaTepnpeTHpoBan Obl JAHHOE COCTOSIHUE YCKOPEHUs BceeneHHOI (XOTS s y>ke TOBOPHII O TOM, YTO AUCKPETHO-
HUMIYJIbCUBHOE paclIMpeHne BeeneHHoH, 3HaueHne- KOHCTaHTa) CIeAyIoIKUM o0pazom: Beenennas He uMeeT HU
Hadajo, Hu KoHna. OHa pacmupsanach chepudecky U 10 MOPOXKACHUS MaTEPUAILHOTO MUPA U IEPMAHCHTHO
IPOAOIDKAET U OyIeT MPOAOIDKATh PACHIUPATHCA, 03 N3MEHEHUS 3HAUeHUs €€ (U3UIECKUX KOHCTAHT (JUCKPETHO-
HUMIYJIbCUBHOM KOHCTAHTHI PAaCIIUPEHUs ). 'aaKTUKN pacCIIUPSIIOTCA YHUCOH C KOHCTAaHTON (hPHU3UUECKOTr0o
JUCKPETHO- UMIYJIBCUBHOTO pacuInpeHus BeenenHol, 0e3 nepeMenieHns B IPOCTPAHCTBE, KaK CyOCTaHIUs
KMHETHUYECKOH cynmepcumMMmerpur. PaboTa Mo mponucxoxIeHUI0 MaTepHaTIbHOI0 MEPa HAYMHACTCSI OAHOBPEMEHHO CO
BCTYIIJICHUEM B 3aKOHHBIE 1IpaBa, 1-ro u 2-ro 3akoHa TePMOJUHAMUKH, B IOPOKIAIONICH CBA3HM YHEPTUU U MACCHI,
co cootrourenneM E = (tk>0) ¢? (husmueckoe H3MEHEHHE TEMIIEPATYPhI GOIbIIE AGCOMOTHOTO HyIIsl, YMHOKEHHOE
Ha 3Hau€HHE CKOPOCTH CBeTa, 2-i cTeneHu). Ilociie mopoXkIeHUs 3HAaYEHUSI MACCHI YHEPTUs, ONPEICICHUS
JIUHEHHOCTH MPOCTPAHCTBO BPEMEHH U CTOPOH MOJIOCOB CBETA, (hOPMyIa U3MEHHUTCS U OYJeT BHITIISIUT-
E = (tk>0)¢’ u3MeHeHHe 3HAUCHUS TEMIIEPATY B,

m
OTHOCHUTEIIFHO a0COJIFOTHOTO HYyJIS, Pa3/IeIEeHHOE Ha YHEPTeTHUECKYI0 MacCy, YMHOXKEHHYIO Ha KBaJpaT CKOPOCTU
cBeTa. l'anakTuku 06y1agar0T reoMeTpueil IIOCKOT0 eBKJINI0BOTO IPOCTPAHCTBOM BPEMEHHU, KOTOPOE SIBIISIETCS
(ha30BBIM IEPEXOOM HOPOXKIACHHUS OPraHUIECKOTO MHUPA, B IPOCTPAHCTBE BPEMEHU (PU3NUECKUX KOHCTAHT.

CymecTByIOT 1 60J1ee 3K30THYEeCKHEe THIIOTEe3bl YUeHBIX 0 Oyaymiem Beenennoi. OiHa U3 HUX MPEIONaraer, 4To
(haHTOMHAS YHEPTUS NPUBEAET K T.H. «PACXOAALIEMYCs PACIIUPEHUI0. DTO MOAPA3yMEBaeT, YTO PACIIUPSIONIAs
CuJIa JEICTBUS TEMHOH HEPTUU NPOJOKUT HEOTPAHUUEHHO yBEIMUUBATLCS, II0KA HE IIPEB30MIET BCE OCTAJIbHBIE
cubl BO Beenennoit. I1o aToMy crieHapuro, TeMHast SJHEPrusl CO BpEMEHEM pa30pBET BCE IPABUTALIMOHHO-
CBsI3aHHbIE CTPYKTYpBl BceneHHOMU, 3aTeM IIPEB30UIET CUIIbL JIEKTPOCTATUYECKUX U BHYTPUSIEPHBIX
B3aUMOJICHCTBUH, pa30pBET aTOMbI U YHUUTOXUT Beenennyto B bonbumiom Paspeise.

C apyroii CTOpOHBI, TEMHAsI YPHEPTUS MOXKET CO BPEMEHEM PACCESThCA WIN AaXe CMEHUTH OTTAJIKUBAIOIIEe
JelicTBUE Ha IMpUTAruBaiomee. B stoM ciryuae rpaButanus Bo3oOsagaeT u npuseaeT Beenennyro k bonbsmomy
XJI0IKYy.

KoHneuHO, MOXeT ObITh MHE HE IIPECTABIIACTCS, KaK MOKHO YHUYTOXUTH BeeleHHy 0, a KOMY-TO MOXET U
MOHATHO, KAK MO>KHO YHUUYTOXUTb BAKyyM, KOTOPBII HE UMEET HU HAa4aJlo0, HU KOHLA. Jlaxe, uMesd B CBOEM
COJIepKAHNYU OKTIJIIHOH, HOHWJTHOH MU JIIIUIMOH, TaTaKTHUK, BCE POBHO OCTAETCs, [0 CBOMM MacIITabam,
OTHOCHUTEIIbHO- ITyCTBIM BakyyMoM. IIycToTa, KOTOpYI0 HElb3sd pa3opBaTh, IPOCTO IO TOM NPUYHUHE, IPUMUTUBHO
TOBOPS, UTO HE 3a YTO 3aLENUTHCS, 9TO OBl OECKOHEYHOT0 H OECKOHEUHO PACTAHYTh.

AJBTEepHATUBHBIC CLIEHAPUH, IPEIONAral0T KIHUKIHIECKYI0 Moienby. Jlupextop NHCTUTYTa TeOpeTHUECKOH HayKu
IIpuncronckoro yuusepcureta Ilon CreliHxapaT u gaypeaT MaKkCBeIIOBCKOI Meqaau U MPecTHHON
MexayHapogsoi npemun TED Hun Tsropok, qupekrop kaHaackoro MHCTUTyTa IEpCIEKTUBHBIX UCCIIEJOBAHUN B
obnactu TeopeTuueckor pu3nku Beenennoil. X0Ts Bce 9TH TUIOTE3BI TOKA HE MOATBEPKAAIOTCS HAOIIOICHUSIMU,
OHU U HE OTBEPraroTcs NOTHOCTHIO. Pemaromyio poib B yCTaHOBJIEHIH KOHEUHOU Cyap061 Beenennoi
(pa3BuBaromeiics o Teopuu boasuroro B3peia), JOMKHEI CRIFPAaTh TOUHBIE H3MEPEHHS TEMIIa YCKOPEHUS.
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Huxanyeckasi Becesiennas Creiinxapara-Teiopoka (IToabs Creiinxapar u Hua Trropok)

TemHasi MaTepusi 1 TCMHas JHEPIrust

ITo3BonbTE IPOLUTUPOBATH Clenytomue kommenTapuu: «Teopus bonbiioro B3peiBa MoNb3yeTcsa JOBEPUEM
a0COoIIOTHOTO OOJIBIIMHCTBA YUEHBIX, U3yUaIOMNX PAaHHIOI HCTOpHIO Hamell Beenernoil. OHa 1 B caMmoM f1erne
OOBSICHAET O4eHb MHOTOE U HH B YeM He MIPOTHBOPEUHUT IKCIEPUMEHTAIBHBIM JaHHBIMY.

«HenaBHo y Hee MOsABUIICA KOHKYPEHT B JIUIe HOBOH, L{MKIIIUecKkoi Teopuu, OCHOBBEI KOTOPOIl pa3zpaboTtanu ABoe
(u3MKOB 3KCTpa-KIacca — AupekTop MHcTHTyTa Teoperndeckoil Hayku [IpuncTOHCKOrO yHUBepcuTeTa [Ton
CreitaxapaT u naypeat MakcBeUIOBCKON Meany U MPecTHKHON MexayHapoaHoi npemun TED Hun Triopok,
JUPEKTOp KaHaJCKoro MHCTUTYTa MepCIeKTUBHBIX UCCIIEAOBAaHUN B 00sacT TeopeTndeckoil pusuxu (Perimeter
Institute for Theoretical Physics)».

C nomomursio npodeccopa Creitaxapara, «IlomynsapHas MeXxaHHKa) MOIMBITANACH PACCKAa3aTh O HUKIHMYECKON TEOpUU
U O IPUYMHAX €€ MOSBICHMUS.

«CoBpeMeHHBIe (QH3HUECKUE TEOPHH IPOCTO HE B COCTOSHIH OCMBICTICHHO paboTaTh ¢ 601ee KOpOTKUMU
MIPOMEKYTKAMHU BPEMEHH (CUMUTAETCS, YTO AT 3TOr0 Hy>HA KBAHTOBAsA TEOPUs I'PaBUTALUH, KOTOpas MOKa HE
CO3/1aHa)».

«HempemMeHHOI1 4acTbIO CTAaHAAPTHON KOCMOJIOTHUECKONW TEOPUHU CITY>KUT KOHIenus nHpsmuu. [Tocie okoHuaHHS
HHGIALUY B CBOH IIPaBa BCTYIWIO TATOTEHHE, U BeeneHHas TpogoIDKMIa pacIupAThCS, HO YKe C
YMEHBIIAIOIIEHCS CKOPOCTBIO.»

«IIpogomkas Hay4HBIN 3KCKYPC, IPEATIONIONKUIN, YTO TaKast 3BOJIIOIUS pacTAHYyIach HAa 9 MIIPJ JIET, [TOCTIe Yero B
JIEJI0 BCTYIIUJIO €11 OAHO aHTUTPABUTALIMOHHOE II0JIE €11l€ HEU3BECTHOMU NPUPOJbl, KOTOPOE UMEHYIOT TEMHOIL
sHeprueil. OHO OIATh BRIBETO BCelleHHYIO B peXKHUM 3KCIIOHEHIIUAIBHOTO PACIIMPEHUS, KOTOPBIA BpoAe ObI TOIKEH
COXpAHHUTHCA U B OyayIine BpeMeHay.

«OTa Teopus MO3BONMIA PA3PEIINTh HECKOJIBKO (YHAAMEHTAIBHBIX IPOOIEM, C KOTOPBIMH HE CIIPaBHIIAChH
IPEALIECTBYOIAs KOCMOJIOTUS.

«Hampumep, oHa 00BACHHUIIA, TOUYEMY MBI )KUBEM BO BCesleHHOI ¢ MIIOCKON eBKIMI0BOI reoMeTpueii — B
COOTBETCTBUU C KJlaccudeckuMu ypaBHeHUsIMU DpuaMana, UMEHHO TaKOU OHA U JIOJIKHA OIPEAEIUThCS IIPU
SKCIIOHEHIMAJIbHOM PaCIIUPEHU.

«MHupasuronHas Teopus 00bACHMIA, TOUeMy KOCMHUYecKast MaTepusl 001aiaeT 3epHUCTOCTRIO B MacITabax, He
MIPEBBIIIAIOIINX COTEH MIJUIMOHOB CBETOBBIX JIET, @ Ha OOJBININX JUCTAHIMAX paclpeseneHa paBHOMepHO. OHa
TaKXKe Jjajla UICTOJIKOBAHUE HEYyNa4H JTIO0BIX MOMBITOK 00HAPYKUTh MAaTHUTHBIC MOHOIOJIH, OUYCHb MAaCCHBHEIE
YaCTHUI[BI C OAMHOYHBIM MarHUTHBIM TOJTIOCOM, KOTOPBIE, KaK CIMTACTCA, B M300MINH POXKIANUCH IIepe HadyaloM
nHGIANUY (MHQIALUS TaK pacTAHyJIa KOCMHYECKOE IPOCTPAHCTBO, YTO MEPBOHAYAIEHO BBICOKAS INIOTHOCTh
MOHOTIOJIEH COKpaTUIach MOYTH A0 HYJS,  TO3TOMY HAIIM MIPUOOPHI HE MOTYT UX OOHAPYKUTH)».

«He ucxitoueHo, 4To Halle MUPO3AaHUE BBIIIIO U3 (UIyKTYaI[HOHHOH 30HBL, COPMHUPOBABIIECHCS B MUpe-
NPEALIECTBEHHUKE.

Teopus Creitaxapara u Telopoka, cpeir HOBaTOPOB, HE MepBasi M HaBEpHAKA He nocieansas. OqHako Ha
CETOIHSAIIHUN eHb OHA pa3paboTaHa AeTalbHEH OCTAIBHBIX U IydIle 00BACHIET HabIr01aeMble CBOMCTBA HAIIETO
mupa. [lepBslit mogxon faeT 6ojee HArIIHbBIE KAPTUHKU KOCMOJIOTHYECKIX IIPOLIECCOB, TAK YTO HA HEM U
OCTaHOBUMCHL.

«CaMblIif TPOABUHYTHIM BapHaHT TEOPUH CTPYH U3BeCTeH kak M-teopusi. OHa yTBepKAaeT, 4TO (pU3nUeCKUi MUp
umeet 11 u3mepeHnit — IecsTh MPOCTPAHCTBEHHBIX U OJHO BPEMEHHOE. B HEM I1aBarOT MPOCTPAHCTBA MEHBIINX
pa3MepHocCTell, Tak Ha3bIBaeMBIC OPaHBI».

«Hama Beenennast — ofHa u3 Takux OpaH, o0sagaronasi TpeMs IpOCTPaHCTBEHHBIME n3MepeHusmMu. Ee
3aMOJIHAIOT Pa3IMYHbIC KBAHTOBBIC YACTHIIBI (3JIEKTPOHBI, KBAPKH, HOTOHBI U T. [I.), KOTOPHIE HA CAMOM JeJe,
SIBIIIFOTCS] PA30MKHYTBIMH BUOPUPYIOIIUMU CTPYHAMH C €IMHCTBEHHBIM IPOCTPAHCTBCHHBIM HU3MEPEHUEM —
JuinHON. KOHITBI KaX10# CTPYHBI HAMEPTBO 3aKPEIUICHBI BHYTPU TPEXMEPHOH OpaHBbI, U MOKUHYTH OpaHy CTpyHa HE
MoxkeT. Ho ecTb 1 3aMKHYTBIE€ CTPYHBI, KOTOPbIE MOTYT MUTPHPOBATh 3a IMpeAeIbl OpaH — 3TO 'PABUTOHBI, KBAHTHI
IOJISL TATOTEHHS.

«uknmueckas Teopusi, Tak 0OBICHSAET MPOILIoe U Oyayliee MUPO3AAHUS U IEPBOE MECTO ceyac OTBOAUT TEMHOU
JHEPruu, KOTopas 3acTaBieT Hallly BeelleHHY10 paclIupAThCA 10 SKCIIOHEHTE, EPUOJUUECKH yABauBasi pa3Mephl.
B pesynbrare I10THOCTb MAaTEPUU U U3JIYUECHUS IIOCTOSHHO M1aJJa€T, FPABUTALIMOHHOE UCKPUBIIEHUE IIPOCTPAHCTBA
ciabeerT, a ero reoMeTpusi CTAaHOBUTCS Bce OoJiee MIOCKO.

«Bce 3T0 Bpems IUCTAaHIUSA MeXIy OpaHaMH MPAKTUYIECKH HE MEHSACTC».

«A TIOTOM 3TH HapanieabHble OpaHbl HAUUHAIOT cOMMKAThCS. VX TOIKAeT ApyT K APYTY CUIIOBOE MOJIE, SHEPTHUs
KOTOPOTO 3aBHCHUT OT PACCTOSIHHUA MEXIy OpaHaMu. YUeHble OJTBEPKAAIOT, YTO IMEHHO 3TO I0JIe M 00ecreunBaeT
3¢ pexT, KOTOPBI OOBACHAIOT HATUYUEM TEMHOW SHEPTHUH.

CrnenoBaTenbHO, B HAIIEM MUPE IUIOTHOCTD YAaCTHIl U H3JIyUeHHsI TaK M OCTaHETCS MOYTH YTO HYJIEBOH, a TEOMETPHUS
— miockoi. He cMoTps Ha To, 4T0O rOBOPAT 00 ymaje 10 HyJs, TeM HA MeHee MOATBEPKIaroT, 4To 00e OpaHbI Bce
PaBHO MPOJOJIKAT PACIIUPATHCS.
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Takoe cTonkHOBeHHE 3aMeHseT bobIIoil B3pEIB HHGIANNOHHON KocMonoruu. O4eHb BaXKHO, YTO BCS BO3HHUKINIAS
3aHOBO MaTepus C IOJ0KUTEIbHOM SHEPruel MosABISETCS 32 CUeT HAKOIUIEHHOM OTPULIATENbHOM SJHEPIUU
MeKOPaHOBOTO TOJIA, TOATOMY 3aKOH COXPAaHEHHS YHEPTUU HE HapyIIaeTCs.

41 GBI MHAUE TPAKTOBAN, COOTBETCTBYIOIIETO XapaKTepa MOPOKACHHBIX BHOBb MaTepuil. [IpoayKThl (OCKOJIKH)
Bonb1ioro B3peiBa HE MOT'YT IEPEHATH CIIMH U KOPILYCKYJIAPHO- BOJIHOBOM Jyallu3M Ul JaJIbHEUIIETO
B3aMMOJIEHCTBHS C OCTAIBHBIMH YYaCTHUKAMU MHPOTBOPYECKOTO Mpoliecca MUpo3aaHus. B mporecce raobambHbIX
pa3pylIeHuil, pe3Kkoe H3MEHEHUE MIOTHOCTH YHEPTUHU TOJIeH JOJKHBI OBITh BBI3BAHBI AIEKTPOMArHUTHBIM,
IPaBUTALIMOHHBIM, CHIIBHBIM, WM XOTSI OBI CJIA0BIM SCPHBIMU B3aUMOJCHCTBUSIMH.

Wnu xe, 10 KakuM TO (U3HMUECKUM KOHCTAHTaM U C TAKOH JETKOCTBI0, OpaHbl MOTYT MEHSTh INIOTHOCTh
COOCTBEHHOMW HEPTUU U CBOE T€OMETPUUECKOE 3HAUCHHE, 1 MAaHEBPUPYIOT B 11 MEepHOM IpoCTpaHCTBE.
[ukanueckast TeOPHUs He OOBACHSAET HCTOYHHUKA KBAHTOBBIX (MIyKTyaliif, KOTOPhIE SBISIOTCSA MPEIIIeCTBEHHUKaMU
ranakTuk. EcTs nmepuoaudeckas ¢a3za HHTCHCUBHOTO POXKJICHHS: - BEIIECTBA- €T0 U3ITyUCHHS- YIaCTHE U3IyUCHHUS BO
B3aMMOJIEHCTBUAX- (hpU3NIecKoe nepeBoIutoneHne. Tak, kakas yHU(UIIIPOBAHHAS CUIa KOHTPOIUPYET
MOCIIeI0BATENbHOCTD yuacTusl GU3NUECKUX KOHCTAHT B CUMYJISIIUU (ha30BBIX MPOLECCOB?

[ukanueckast TEOPHSI CYIIECTBYET B HECKOJIBKUX BEPCUsAX, Kak U Teopust nHsnuu. OgHako, no caosam Ilona
CreitaxapaTa, pa3auyus MeXy HUMH YUCTO TeXHUYECKHE M HHTEPECHBI JIUIIb CIICIUATUCTaM, 00Iast KOHI[eTIIUs
K€ OCTaeTCsl HEM3MEHHOMU: «Bo-nepBbIX, B Halllel TEOPUM HET HUKAKOI'O MOMEHTA Hadajaa MUpa, HUKaKOil
CUHTYJISIPHOCTIY.

«EcTp nmepuoandeckre Ga3sl HHTEHCHBHOTO POXKACHUS BEIIECCTBA U M3ITYyUCHHS, KAXKIYI0 U3 KOTOPBIX PH JKEJIaHUH
MO>KHO Ha3blBaTh BOJIBIIMM B3PBIBOMY.

«BTtopoe kr04eBoe OTINYNE — MPHUPOJA U POJIb TEMHOU sHepruu. MHIIIHOHHAsS KOCMOJIOTHS HE IpeACKa3bIBaia
Iepexoaa 3aMeANISIOIIErocs paciupeHus BeceneHHoM B yckopeHHOe. A KOTJja acTpO(QHU3UKI OTKPBLTH 3TO SIBICHUE,
Ha0I01as 32 BCIBIIIKAMU JAaJEKHX CBEPXHOBBIX 3BE3/l, CTAHAAPTHAS KOCMOJIOTHUS JaXKe He 3Haja, 9TO C ATUM
JenaTs. ['Mnoresy TeMHOM 3HEPTUH BBIIBUHYIIH IIPOCTO AT TOTO, YTOOBI KAK-TO MPUBA3ATH K TEOPUU
mapagoKcanbHbIe Pe3yIbTaThl 3TUX HAOTIOACHUID.

Buaumo, g 9T0- TO HE TOHUMAIO, BBIXOAUT, YTO BRIABHHYTAs «[ UIOTEe3a TEMHOM 3HEPTHI» ChITpaja poib
KaTalu3aTopa U CTaHIapTHAs KOCMOJIOTHUS TaK U He 0OBSCHHUIIA IPUPOIY HOJ03peBaeMOil TEMHO 3HEPTHH, He
CMOTpS Ha 3TO, BCE TaKH YTBEPIMIH, YTO 3aMe UISIONIErocs pacupenus BeenenHoil nepenuia B a3y yCKOPEHHOTO
pacuupeHus.

«A HalI IOAX0J TOpa3o JIydllle CKPENIeH BHYTPEHHE TOTHKOH, TOCKOIbKY TEMHAsl SJHEPTUs Y HAC MPUCYTCTBYET
M3HAYaJIbHO M UMEHHO OHa 00eCIeunBaeT YepeioBaHne KOCMOIOTHUECKUX ITUKIOBY. Brpouewm, kak otmeuaet ITox
CreitHXapAT, €CTh y MUKINYECKOI TeOpun U ciadbie MecTa: «HaM moka He ynanocs yOequTeIbHO OMHCATh IPOLECC
CTOJIKHOBEHHSI U OTCKOKA MapajuIeNbHBIX OpaH, HMEIOIINHA MECTO B Hadaje Kaxaoro nukia. [lpoune acmexTst
MUKINYECKON TEeOpUH pa3paboTaHbI Ky/ia Jydille, a 371eCh IPEICTOUT YCTPAHUTH €Ille HEMAaJo HesICHOCTE».

Ho naxxe camble KpacUBbIE TEOPETUYIECKHE MOJETH HYKIAI0TCSA B ONBITHON IMpoBepke. MOXKHO JTM HOATBEPAUTH MU
OTPOBEPTHYTH MUKIUYECKYIO KOCMOJIOTHIO C TOMOIIBI0 HabmoneHui? «O6e Teopun, 1 HHPIAIUOHHAS, U
LMUKIAYEeCKast, IPeCKa3bIBAIOT CYIIECTBOBAHUE PEIMKTOBBIX T'PABUTAI[IOHHBIX BOJIH, — 00BsIcHAET [lon
Creitaxapar — B nepBoM ciryuae OHH BO3HHKAIOT U3 MEPBUYHBIX KBAHTOBBIX (DIIYKTYaI[Hii, KOTOPHIE B XO/€
UHGIANUY pa3Ma3bIBAIOTCS 110 IPOCTPAHCTBY U MOPOXKAAIOT IEPUOTHUECKUE KONeOaHUs ero TeOMETPUH, — a 3TO,
COTJIaCHO O0IIell TeOPUH OTHOCUTENBHOCTHU, U €CTh BOJIHBI TTOTEHUS.

«B HameM cruieHapuu IepBONPUUNHON TaKUX BOJIH TAK)Ke CIY>KaT KBAHTOBBIC (DIYKTyalluu — T€ caMble, 4TO
YCHUIIMBAIOTCS IPU CTOJIKHOBEHUU bpaH. BeranciaeHns mokasaiy, 9To KaXkKAbIil MEXaHU3M MOPOXK/IAeT BOJIHEL,
obnagaronue crerupuIecKuM CIeKTPOM U CTIeUpHIECKON NOoIsIpu3aei. DTH BOJIHBI 005S3aHbI OBUIN OCTaBHUTh
OTIEYaTKU HA KOCMHYECKOM MHKPOBOJTHOBOM H3IY4EHUH, KOTOPOE CIYXKHUT OECICHHBIM HCTOYHUKOM CBEJCHUH O
paHHEM KOCMOCE».

«IToka Takue cieabl 0OHAPYXKUTh HE yJAJI0Ch, HO, CKOpEe BCEro, 3T0 OyIeT CAeIaHo B TeYCHUE OMmKaiiero
necarunerus. Kpome Toro, pu3uku yxke TyMarT O IPSIMOH PErHCTPALUU PEINKTOBBIX I'PaBUTALMOHHBIX BOJH C
IIOMOIIBI0 KOCMUYECKHUX alIapaToB, KOTOPLIE MOSBITCS YePEe3 IBA-TPU JECITKA JIET».

Eme oo pasznnune, no cioBaM mpodeccopa CTeHXapATa, «COCTOUT B paclpeleIeHUH TeMIepaTryp (GOHOBOIO
MUKPOBOJIHOBOTO M3ITyUeHHS: «OTO H3IyueHHe, IPUXOAIIee U3 Pa3HBIX YIaCTKOB HEOOCBO/Ia, HE BIOTHE
OJHOPOIHO 110 TeMIepaType, B HeM ecTh Oojiee B MeHee HarpeTsle 30Hbl. Ha ToM ypoBHE TOUHOCTH U3MEPEHUH],
KOTOPBIiT 0O6ecreunBaeT COBPEMEHHAs aNmapaTypa, KOJIMIeCTBO TOPIUNX U XOJIOAHBIX 30H IPUMEPHO OJUHAKOBO,
YTO COBMAJAET C BBIBOAAMHU 00CUX TEOPHH — M WHGIALUOHHON, I IUKIHMIECKOMN.

«S1 HageroCh, UTO Pe3ynbTaThl 3TUX HKCIEPUMEHTOB IOMOTYT CAENIaTh BEIOOp Mex Ay HHOISIIHOHHON 1
LUKINYECKOH TeopusiMu. Ho MOKET CIlydUThCA U TaK, YTO CUTYyallUs OCTAHETCS HEONPEACICHHON U HU OJHA U3
TEOpUIl HE MOIYYUT OAHO3HAYHOU SKCIIEPUMEHTANbHOU noanep:kku. Hy uTo %k, Torna npuaercs npuayMarh 4ro-
HUOYb HOBOEY.
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«Ilepen TeM Kak 3TO CIY4IHIIOCH, ITOJIE CTANI0 OBICTPO OCIIUIMPOBATh, MOPOXKAAS SIEMEHTapHbIe YacTHIEL. B
pe3yapTaTe K OKOHUAHUIO HHMISIIMOHHOM (ha3sl BeenenHas 3anoqHUIach CBEPXTopsdei mIa3Moi, cocTosmei u3
CBOOOHBIX KBAPKOB, TIIOOHOB, JIENITOHOB M BEICOKOIHEPTETUYHBIX KBAHTOB JJIEKTPOMATHUTHOTO U3IYUCHHUSD).

PaapukanbHas ajJbTEpHATUBA

Kaxk pacckasan o «Ilomynsaproit mexanuke» cam [lon CreiHxapAT, runore3a HHQISAIUN ASHCTBUTEIBHO
PacKpbIBacT MHOT'O KOCMOJIOTHUECKHUX 3araJoK, HO 3TO HE 03HAYAET, YTO HET CMBIC/IAa HCKATh U IPyTUe OObICHCHHS:
«CHauana MHe ObIIO IPOCTO HHTEPECHO MOMPOOOBATh Pa300paThCa B OCHOBHBIX CBOMCTBAX HAIIETO MUPA, HE
npuberas K HHOIAIINY.

«Ilo3nHee, xorna s yroyOuics B 3Ty IpoOIeMaTHKYy, 51 yOeqHICs, YTO HH(IAIMOHHAS TEOPHUS COBCEM HE TaK
COBEpILIEHHA, KaK YTBEPKAAIOT ee CTOPOHHUKH. Korjga nHpIIInoHHAsS KOCMOJIOTHS TOJIBKO CO3/1aBalach, MbI
HAJEAIHNCh, YTO OHA OOBSICHUT MEPEX0J] OT IEPBOHAYAIEHOTO Xa0THYECKOTO COCTOSHIUS MaTepUH K HbIHEIIHEH
ynopsiaodeHHoi BeeneHHo.

BHyTpeHHA4 T0THKa TeOpUH TOTpebdOoBaNIa IPU3HATH, YTO HHGISANHNSA IOCTOSHHO TBOPUT OECKOHEUHOE YHCIIO MUPOB.
B 3TOM He 6bUTO GBI HUUETO CTPALIHOTO, eCJIX ObI UX (hHU3uUecKoe YCTPOHCTBO KOIMMPOBAJIO Hallle COOCTBEHHOE, HO
9TOTO Kak pa3 U He noiydaercs. BoT, ckaxeM, ¢ MOMOIIbI0 HHQIAIIHOHHON THIOTE3bl y1AI0Ch O0BSICHUTE, TOUEMY
MBI XKHBEM B INIOCKOM €BKJIMJOBOM MUpE, HO BeJlb OOJIBIIMHCTBO APYTUX BCEICHHBIX 3aBEIOMO He OyaeT o01anaTh
TaKou xe reoMeTpUe».

«Kopoude roBopsi, MBI CTPOHIIN TEOPHIO I O0BSICHEHUS CBOETO COOCTBEHHOTO MUPA, & OHA BBIINLIA U3-TI0J
KOHTPOJIS ¥ HOpOJuiIa OECKOHEYHOE Pa3sHOOOpa3He IK30THIECKUX MUPOB. Takoe MOJIOXKEHHE AeT EPEeCcTano MEHs
ycTpauBath. K ToMy ke cTaHmapTHas Teopust He CHOCOOHa 0OBSCHUTE IPUPOAY OoJiee paHHETO COCTOSHHUS,
MpeIIIeCTBOBABIIETO HCIIOHEHIIHAIEHOMY PAacIINPEHHI0. B 3TOM cMBICcIe OHA Tak ke HeloJHa, Kak U
JnouHGIAnUOHHAs KocMonorus. HakoHer, 0Ha HE B COCTOSIHUM HUYETO CKa3aTh O IPUPOAE TEMHOM YHEPIUH,
KOTOpasi y>ke 5 MIpPJ JIET yIpaBJIsgeT pacllupeHueM Haeil BeeneHHoiy.

A npennoxun 651, ITon Creitaxapary u Huny Telopoky moiTu majislie, U M0 APYroMy albTepHATHBHOMY IIyTH,
3aBEPHYTbh bpaH B IIapOBYIO T€OMETPUIO C OJHOU CTOPOHBL U IPOTUBOIIOCTABUTHL €My BTOpOro bpaHu, B kauecTse
OKpY’KaroIlero NpocTpaHCcTBO BpeMeHHu ¢ ero KoHncranToil, J{uckpeTHO- UMITyIbCUBHBIM paciiipeHueM BeeneHHoil.

- «npupoda cmpemumcs k nepexody om meHee(Co8epuLeHHbIX) 6EPOSNMHbIX
cocmoaHuil k 6oaee (coeepuleHHbIM) 8EPOAMHBIM».

- I'aaenoe, dasn Habarodameaeil, 2apMOHUUHO NPUCNIOCOGUMBCA K
KOMNAEMEHMAPHBIM, U HUBUUECKUM, U UEA06CUECKUM 83AUMOOCUCMBUAM 6 CE80eM
OKpydceHuU.

Ot Bceil nymiu, jkenao BCeM TalaHTJIMBBIM YUEHBIM, OOJIBIINX HAYYHBIX YCIEXOB.
C yBaxkeHHEM,

Agadadash Kerimov
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