.'.i‘

@->n

E. M.

E. H.

POHLA,
AMUTPUSA SUMUHA

9 AVUHACTUS

Twraa KaraesBa

TI0 MaTepuaiam becembl
' € AHJJ;peeM JIMH,u;e

PO)KL[EHI/IE '

T

.+ elementy.ru

bl,

' BCEHEHHQI/I

a

®VHARMENTANBHOR
©H3IHKH B MOCKBE






«Kaszaroce maro8epoamuvim, umo 3x0 cobvimui,
npoucxooubuux 8 nepBuote mursucexynosl poxodenua
Bcesennon, Moxem ootimu 6o suac. Oonaxo 3mo
0KA3aA40C BO3MONHBIM»

Annpen JInane

Pomunea B Mockee 2 mapra 1948 roma. C 1966 mo 1971 rop on mygan
dbusuKy B MoCcKOBCKOM roCyIAPCTBEHHOM YHMBEpcUTETe. JaTeM OH cTan
acnvparToM Dusuaeckoro wHCTHTYTa WM. Jlebemera AH CCCP B Mockze.
B 1972-1974 ropax oH, smecre c¢ Hamsumom Kupxemmewm, 3armmarres
PpaspaboTKoi TeopuM KOCMOJIOTMHEeCKMX (PasoBHIX TIePEXCHOB, KoTopas
CTalla TEMOV eTe KaHaMaaTckoi guccepramni. B 1975 ropy Anppeit JTiunpe
Havan pabory B DvBuaeckoM MHcTUTYTE VM. JleGenena, 1 B 1985 rogy cran
npodeccopoM PHMSMKM B 3ToM MHCTHTyTe. B 1989 romy JImmpe mawan
paboty B TeopermueckoM oraene Esponesickoi naBoparopui dvsmxm
anemeHTapubix dacTir (CERN) B Illsevmiapvm, v B 1990 romy cran
npocpeccopom chuspxu Crandopackoro YemeepeureTa,
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Kocmonorms, crpoenne BeeneHnoit, rmponuioe, HacTosmiee 1 Oy/ymee Halero
M¥pa - 3T BOIPOCH BeeT7la 3aHMMaiIW JIydIIMe yMEl deloBedecTBa. [[J1a pasBuTias
KOCMOJIOT'MH, Ia ¥ HayKM B IIEJIOM, KpaviHe BaXXHO IIOHMMaHue BceneH oM Kak eqMHOTO
neiroro. Ocobyo poiae WIpaloT 3KCHepUMeHTaIbHAs IpoBepka abcTpaKTHBIX
IIOCTPOEHM, IIONTBEPXKAEHMEe WX HaOIIOmaTeTbHBIMM JAHHBIMM, OCMBICJIEHWE W
COIIOCTaB/IEHME Ppe3y/IbTaTOB MCCIeHoOBaHWMM, afeKBaTHasd OLeHKa TeX JUIM WHBIX
Teopwii. Celiuac MBI HaXOOMMCs Ha cepemyHe IIyTH, KOTOPBI BeOeT OT pemieHs
Yy PaBHEeHMI DVHINTeVHa K HO3HaHWIO TalTHEl POXIeHMs M XX3HM BeerleHHOT.
OdepenHo Iar Ha 3TOM IIyTH cAeIal co3NaTells TEOPUN XaoTHHeCcKOW MHILIIM,
BOCITUTAaHHMK MOCKOBCKOTO TOCyJapcTBEHHOIO YHMBEpPCUTEeTa, HbIHe IIpodpeccop
Crandopackoro yHusBepcurera AHpapen [Iumurpuesuu JInape, BHecmuit
CyIIEeCTBEHHBIM BKJIAL B IIOHMMAHME CAMOWM paHHEV cTagwui passuTvs BeerteHHOM.
Muorwe rogsl oH mpopaGoTan B OJHOM W3 BeQyIIMX aKaZeMIHecKyX POCCHIICKIIX
MHCTUTYTOB - DusmdeckoM uHcTiTyTe M. JlebGenesa Axamemum Hayk (PUAH),
3aHUMaJICs CJIE[ICTBMSIMM COBPEMEHHBIX TeOPWI 2JIeMeHTapHEBIX dJacTuil, paboTas
BMecTe c podreccopom [Jasumom AbpamopudeM KupxxHyaiem.

B 1972 r. Kupxsmn, u JInsge opuiim K BEIBOIY, YTO B paHHeV! BceneHmHo
IPOMCXOAWIN cBOoeoOpasHble ¢a30BEIe IIepexosl, KOIAa pasiIMansa MeXAy pasHBIMMU
TUIIAMM B3aMMOOEUCTBUM BAPYT MCYe3aawu: CWIIBHBIE ¥ 3JIeKTpocrmabere
B3aMMOZEVICTBUS CJIMBAJIACE B OAHY equHyo cwiy. (EmmHas Teopus cimaboro u
37IEKTPOMArHUTHOIO B3aMMOAEVCTBUAVI, OCYIIECTBIIAEMEIX KBapkKaMu W JIEIITOHaMU
nocpencrsoM obMexHa Oe3sMaccoBEIMMU (oTOHaMu (3IeKTpOMarHuUTHOE
B3aVMMOJIEVICTBYUE) VI TSDKEIIBIMI IPOMEXYTOIHEIMY BeKTOPHBIMU GozoHamu (wr1aboe
B3ayIMOZIEeViCTBME), co3gaHa B Komme 1960-x rr. Crusenom BarmiGeprom, Illesymornom
I'smoy n A6gycom Canmamom.) B paneHevnmem JInrpe cocpenoTouwIcs Ha M3y 4eHUNM
IPOIIECcCOB Ha elme Oonee paHHVX cTagysix passuris Beenrerror, B nepseie 107 ¢ mocire
ee poxgeHws. Panpire Kasaysioch MaJIOBEPOSITHEIM, ITO OO HAC MOXET HOUTH 3XO
cOOBITHIA, ITPOMCXOOMBIIINX B IIEPBEIe MWUTMCEKYHIH poXaeHna Beenerron. OpHaxo
B IIOCTIE/THE TOIBI COBPEMEHERIe MeTOBI ACTPOHOMMYECKWX HabIome i II03BOIIi

3arTIAHYyTb B JalleKO€ ITPOITIUTOE.



ITpobGr1eMBbI KOCMOJIOTMM

PaccmaTpuBas Teopvio BornbImoro B3peiBa, MCCIIEOOBATENM CTAIKMBAIIUCH C
IpoGeMaMy, paHee BOCITIPUMHMMABIIVIMICA Kak MeTadwamdeckie. OIHaKo BOITPOCKH
HEM3MEHHO BO3HUKAJIV M TpeboBaTV OTBETOB.

Yrto ObUIO0 TOrma, Xorma Hudero He Ovu10? Eciu Beenemmas pomwiack M3
CHHTYJIIPHOCTH, 3HA49UT, KOITA-TO ee He cymectsoBasio. B "Teoperiraeckoir dpusuke”
Jlanpay w JIuBonaia cxasaHoO, 9WTO pelleHVe YpaBHEHWIA ISWHINTeMHA HeTb3s
HIPOJOIDKUATD B 0671aCTh OTpUIJATETHHOTO BpeMeHH, M IIOTOMY B paMKax o0IIer Teopii
OTHOCUTEIIEHOCTH BoIrpoc "Yrto Oru10 o poxkaerms BeenerHon?" He MMeeT CMEBICIIA.
OnHako BoIIpoc 3TOT IIPOAODKaeT BOTHOBATh BCex Hac.

IlepecexaroTcs M NapasUleNnbHbIe IMHUKU? B IMKone HaM rOBOPWIN, UTO HET.
OpHaxo Korza peds 3aX00UT O KOCMOJIOTMW, OTBET He CTOJIb OHOo3HaveH. Hanprvep, B
3aMKHyTOVI BeesteHHOV, IOXOXeV Ha IIOBEPXHOCTb cephl, JIMHWM, KOTOpbIe ObUIM
apa/vIe/IbHBIMM Ha KBATOpE, MEPECceKaroTca Ha CEBEPHOM M I0XKHOM IToyIocax. Tax
rpas s EBximnn? [Touemy Beemnerinas kaxercs mwiockoi? beuta i oHa Takov ¢ caMoro
Hayasta? YroOBl OTBeTHMTHP Ha 5THM BOIPOCH, HEOOXOMMMO YCTaHOBWUTB, HUTO
IIpencTapisuia cobort BcesleHHas Ha caMOM paHHeM 3Tarle pasBuTis.

[lowemy Bcerrennas ommopomua? Ha camoM perne 3To He COBCEM Tak.
Cy1mecTByIoT TalakTHKM, 3Be30bI M MHEbIE HeopgHoponHocT. Ecmi nocMoTpeTs Ha Ty
vacTe BeenenHoV, KOoTOpas HaxOOMTCS B IIpeferiaXx BUOAMMOCTM COBPEMEHHBIX
TeJIECKOIIOB, ¥ IIPOaHaIM3MPOBaTh CPEAHIOI INIOTHOCTh paclIpefe/ieHNs BelecTBa B
KOCMUWYECKMX MacITTabax, OKaXeTcsl, YTO OHa OAMHAaKoBa BO BCeX HaIlpaBJIeHUsX C
tourocTeio 10 10°. Tlouemy xe Beenennas ommoponma? [ToueMy B pasHBIX 9acTsX
Bcenentoit mevicTBYIOT OZHM M Te Xe 3aKoHbl dusmku? [logemy Beenennas Takast
Sonpimasa? OTKy/ma B3sUIach SHEPIis Hy XHas [Is €€ BOSHUKHOBEHVI?

CoMHeHWMsI BOSHVIKa/IVI BCETTIa, ¥ UeM GosIblile yuyeHble Y3HaBaIM O CTPOeHMA U
MUCTOPUM CYIIEeCTBOBaHWS HaIllero MWpa, TeM Ooibile BOIPOCOB OCTaBajlock Des
orseroB. OgHako JOOM cTapamuck © HMX He OyMaTh, BOCIPUMHWMMAS OobIIyIO
omHOporHYyo BeeneHHyIO 11 HellepeceKaroIpecs apajvIe/TbHbIe IVEVM KaK JAHHOCTS,
He mnomiexamyo obcyxgenwto. I[lociemmeit Karulevi, 3acTaBWBINEI (PH3MKOB
IIepecMOTPeTh OTHOIMEHWE K TeopMM paHHel BceneHHOW, #BwiIack IpoGrieMa
PeJIMKTOBBIX MOHOIIOJIE,

CymecTBoBaHMEe MarHWTHEIX MOHomolel Obuto IpemnoxeHo B 1931 r.
anmmicknuM  dusnkom-Treopetukom [lTorem dupaxom. Eciim Takme dwacTuiter
OEVICTBUTE/IBHO CYINECTBYET, TO WX MATrHWTHBIV 3apsdan OO/DKeH OBITH KpaTeH
HEKOTOPOM 3aJaHHOV BeIMYMHE, KOTOpas, B CBOK OYepenb, ONpelensdeTcs
pyHmaMeHTaTEHO BE/IVIHIHOV 3/IeKTPUIecKoro 3ap#aaa. [Toury Ha rofiBexa 3Ta TeMa
OrUIa nIpaxTHMIecKu 3abrrTa, HO B 1975 1. BBUIO CiennaHo ceHcalMoOHHOE 3asBIIeHe O
TOM, 9TO MarHWTHBIVI MOHOIIONIE ODHapyXeH B KocMidecKux JTydax. VIHdopMalysa He
IIOATBEpPAWIAck, HO coobmmeHwe BHOBR NIpobymwio wHTepec K IpobiieMe u
crrocobcTBOBaIO paspaboTke HOBOVI KOHITETITHN.

CormacHO HOBOMY K/IacCy TEOPWMIA 3JE€MEHTAPHEBIX YaCTHI], BO3SHMKIIEMY
B 70-e IT., MOHOIIOIM MOIJIN IIOABUTLCS B pakHel BeelleH oM B pe3ybTaTe (Da3soBEIX
nepexomoB ITpenckasaHHbix Kupxsammem u Jlvape. Macca xaxpmoro MoHoIons B
MWDIMOH MWUTMAapIoB pa3 Ooinemme MaccH nporoHa. B 1978-1979 rr. 3ememosuy,
Xnonop ¥ ITpeckwur oOHAPYXXWIM, YTO TaKMX MOHOIIONEN POXIIOCH JOBOILHO
MHOTO, TaK 9TO CefYac Ha KaxXIbIv IIPOTOH NPMXOOWWIOCE ObI O MOHOIIONIO, 8 3HAYWT,
Beenenras 65uta 661 O9eHD TSDKEIION M JOJDKHA ObUIa GBICTPO CKOUIATICMPOBATH ITOT
CBOVM cOOCTBEHHEIM BecoM. TOT (pakT, ITO MBI [I0 CHX IOP CYIIECTBYEM, OIpOBEpraeT
TaKyI0 BO3MOXHOCTb.



IlepecmoTp Teopwm paHHel BcesteHHOM

Orser Ha OoiBIIyI0 WacTh IEPETMCIEHHBIX BOIIPOCOB YOAIOCH IIONIY9MTH
TOJILKO I10CTTIEe BO3HUKHOBEHWS MHIISITMOHHOV TEOPUN.

MadnamoHHas Teopusa MMeeT JONTyoo ucropuro. [lepsyio Teopuro Takoro
TuIIa Ipem1oxwi B 1979 rony wien-koppecriorgenT PAH Asnekceir AjlekcaHopoBud
Crapoburckmit. Ero Teopus 65u1a MOBOIIBHO C/IOXKHOM. B oTimraue oT nociemyromuyx
pabor, oHa He IEHTajack OOBACHWTL, IodeMy BceenenwHas Oonbmias, IDIOCKAS,
OQHOPOMHAs, M3OTPOIHAA. TeM He MeHee, OHa MMeJla MHOIME BaXXHBIE HYEPTHI
VHQIIITMOHHO KOCMOTIOTHL.

B 1980 r. coTpymamx MaccagyceTckoro TexXHoIorMIecKoro MHCTUTyTa Ajsta 'yc
(Alan Guth) B craTbe «Pasgyearoinascs BeerreHHas: BO3SMOXHOe pemieHue IpobiieMbL
TOPM30HTa W IDIOCKOCTHOCTV» W3IOXWI MHTEPecHBII CIleHapwuil pasiyBarommeiics
Beemenmon. OcHOBHBIM €0 OT/IMIMEM OT TPAagMIIMOHHONM Teopuy bompmmoro s3preisa
CTaJIO oN¥McaHMe POXIeHW MUPO3IaHMs B IIEPHO]I, C 10* no 10% c. I'yc rmpentIonoxmui,
9TO B 3TO BpeMs BeerreHHast GbUIa B COCTOSHMM TaK HA3BIBAEMOTO «JIOXKHOIO» BaKyyMa,
IpyM KOTOPOM ee IUIOTHOCTh 3Hepruy Oblla MCKIoOUMTeNbHO BemmKa. Ilostomy
pacimpeHue IPOUCXOAWIO ORICTpee, YeM 110 Teopuy bomsIoro B3pesa. JTa cTamms
IKCIIOHEHITMATbHO ORICTpOro pacmmpeHms ¥ Onla Ha3zBaHa WHQIIALVENR
(pasmyBarmem) BcenmenHoOV. 3aTeM JIOXHBI BaKyyM pactafajics, W ero 3Hepris
IlepexonyUla B SHepIiio 0OEITHO MaTepUML.

Teopust T'yca Orula ocHosana Ha Teopuyt asoBHIX IEPEXONOB B pPaHHEW
Beemennont passuront Kupxivmem m J/lvrpe. B ormrame or CrapoGurckoro, I'ye
CTaBWI CBOEY LIE/IBIO C TIOMOIIBIO OHOTO IIPOCTOrO IIPMHITAIIA OOBICHWTD, II0YeMy
Bcenennast Oonblnast, IDIOCKass, ONHOPOOHAS, W30TPOIMHAsA, a TaKKe II0o9eMy
MoHortonevt HeT. Crapyst v Moryia 651 pelmATE 5TH ITpoGIeMBL.

K coxarnemmo, rmowie pacniaga JI0XHOTO BaKyyMa B Moperu ['yca Beenmenmas
OKasbIBaJIACh 00 OYeHbh HeOXMHOPOMEOV, ymbo mmycroi. [ejio B TOM, YTO paciar
JIOXKHOTO BaKyyMa, KaK KAIIeHe BOIb B YalHMKe, IIPOVICXOIWII 33 c4eT oOpasoBaHms
My3bIPBKOB HOBOM (pazel. /11 Toro aro6s! BhmesieMasi Iy 3TOM SHepIis Nepella B
TeIVIOBYIO 3HepTHIo Beertennov, HeobxommMo O6BUT0 CTOIKHOBEHWE CTEHOK OTPOMHBIX
Iy3BIper, a 3TC AOJDKHO ObUIo OBl IMPWMBOOWUTE K HapyINeHMIO OTHOPOTHOCTHM U
usoTponHocT BeesteHHOM mociie MHOIIAIMY, 9TO IPOTUMBOPEYUT IIOCTAB/IEHHOM
3afaye.

Hecmorpss Ha 71O, wro mopens I'yca me paboraia, oHa cTuMy/mposaia
pa3paboTKy HOBBIX CIIEHAPMEB pasmyBarorerics BecenesHO.

Hosasa adaanonHas Teopus

B cepennnue 1981 r. JIuame mpemioxkwl IIEPBBIVI BAPWAHT HOBOTO CIIEHAPWS
pasgysatorerica Bcenexmoi, OCHOBBIBAIOIINICH Ha Domee OeTANMBHOM aHAINM3E
¢azoBrix epexomos B Moxerm Bermakoro o&bemyrers. OH IIpyInen K BEIBOAY, 9TO B
HEKOTOPHIX TEOPISIX KCIIOHEHIMAILHOE paciyipeHie He 3aKaHauBaeTcs cpa3y Iociie
ofOpasoBaHWs IIy3EIPHKOB, TaK UTO MEIISIINE MOXET MITH He TOIBKO 0 (Pa3oBoro
niepexofa c obpa3oBaHeM IIy3bIPEKOB, HO Y IIOCIIe, YXKe BHYTpH HuX. B paMkax aToro
crienapv Habyrogaemast 9acTe BeeyteHHOTE caurTaeTcst comepIKaleics BHYTPY OHOTO

Iy 3BIPBKA.



B noBoM cuoenapum JIvHpge mnokasai, 4YTO pasorpes HOWIe pasmyBaHVIL
IIPOVICXOOWT 3a CYET POXKOEHWS JacTHIL BO BpeMs KoyleOaHwil CKaJIIPHOIO IO (CM.
Huxe). Takum o00pa3oM, coymapeHMs CTEHOK IIYy3HIPBKOB, IOPOXITAKOMMX
HEOJHOPOIHOCTY, CTa/IM He HYXHBI, M TeM caMbM ObDla pelmeHa IpoOieMa
KpYyIHOMacIITabHOV OTHOPOIHOCTY M M30TponHOCTH BeenteHHOTL.

HoBul1 crieHapuit comepXal OBa KIIOYEBHIX MOMEHTa: BO-IIEPBEIX, CBOVICTBA
(pysITIecKoro COCTOSHWUSA BHYTPU ITY3BIPBEKOB TOJDKHEI MEHSTBCS MEJIEHHO, YTOOHI
obecrieunBariock pasgyBaHMe BHYTPM IIySHIPBbKa; BO-BTOPHIX, Ha Oonee mo3mpmax
CTaMAX JOJDKHEL IIPOMCXOOMTE IIpoLeccsl, obecneunsatoinque pasorpes Beenmerron
nocie ¢pasosoro nepexopa. CycTs rof Mcc/IeqoBaTelTh IepecMOTpesl CBOI ITOIXO0,
HpeyIoXeHHbIV B HOBOW MH(PISLIMOHHOM TeOpWH, M IPHMILeN K BEIBOAY, 9TO (pa30BhIe
Iepexodbl BooOMmMIe He HYXXHBI, PaBHO KaK ITepeoxJIaKIeHWe W JIOKHEI BaKyyM, C
KoToporo HaumHaa AsaH ['yc. Dro OBDI SMOIMOHAIBHBEIN INOK, T.K. IPENCTOSIIO
OTKa3aTbCs OT CIMTABIOMXCS WICTMHHBIMM IpencTapiieHmii o ropsiaent Beemersor,
dpazoBeIx mepexomax u nepeoxtaxaernn. Heobxomymo 6pUT0 HaTH HOBBIV CIIOCOD
perrers rpobiemMel. Torna ObUTa BEIIBUHYTa TEOPMSA XaOTHUECKOM MHMIIAIINL.

XaoTrmaeckast MHGIIATINS

Vpnes, nexammasi B OCHOBE TeopwmyM XaoTwdeckowt muGummm Jvipge, odeHb
IIPOCTa, HO JJ1S TOrO YTOOHI ee 0OBACHWTD, HYXKHO BBECTV IIOHATHE CKAIIPHOIO ITOJIA.
CyimecTBy10T HallpaB/IeHHBIE IIOJIA - 3/IEKTPOMarHUTHOE, 2JIEKTpUdecKoe, MarHUTHOE,
I'paBUTaIlMOHHOE, HO MOXET OBITE ITO KpaviHeV Mepe ellle OHO - CKaJIIpPHOEe, KOTOpoe
HUKY/Ia He HaITpaBlIeHo, a IIpecTaBlIeT cobov IIpocTo (PYHKIIMIO KOOPOWHAT.

CaMbM 6rm3KyM (XOTS ¥ He TOUHBIM) aHAJIOIOM CKa/ISIPHOI'O IIOJIS SABJISETCS
areKTpocTaTiaecKmia moreHimat. Hampsokerme B anextpudaecknx cersix CIIA - 110 B,
a B Pocoymn - 220 B. Ecim Ol dWerioBek OIHOV PYKOW AEpXayIca 3a aMepUKAHCKIIA
ITIPOBO, a APYLO¥ - 3a POCCHIACKMIA, ero Obl yOwia pasauria moterrmanos. Ecau Ger
HarIpsDKeHue Be3sjie OBUI0 OOMHAKOBEIM, He OBUTIO OBI pa3HMIIEI IIOTEHITMAIIOB ¥ TOK GBI
He TeK. Tax BOT B IIOCTOSIHHOM CKaJISTPHOM II0JIe pasHVIIB IIOTeHLIMaIOB HeT. [lo3ToMy
MBI He MOXEM YBUIETh IOCTOSHHOE CKA/IIPHOE II0JIe: OHO BBIIVISOWUT KaK BaKyyM,
KOTOPBIV B HEKOTOPBIX CITy9asix MoKeT 06r1amaTh 60/ I6II07 ITIOTHOCTHIO SHEPIVN.

Cwayrraercs, wTo 63 oner Takoro THUIIa O9€Hb TPY/IHO CO3OATh PEATMCTHIHYIO
TEOPWIO 3TeMeHTapHBIX YacTull. B rmocnensie romgsr Opum1 06HapYyXeHBI IPaKTHHeCcK
BCE HacCTWIILI, IIpeficCKasaHHbIe Teopwew 3/IeKTpocIabhiX B3aMMOMECTBUNL, KpoMe
ckaysipHOL. [ToMck TaKvx JacTiIl - OfTHa M3 OCHOBHBIX 11eJIeV OTPOMHOTIO YCKOPWITesLd,
crposamerocs cerraac B LIEPHe, Ilevmapws.

CkangpHoe mnore IPUCYTCTBOBATIO IIPAKTHUYECKM BO BCeX WEIQIIITMOHHBIX
creHapmsx. I'yc IpenoXuT MCIIONB30BaTh ITOTEHIMATI ¢ HECKOIBKMMM Iy OOKMMM
vyHmMyMami. Hosoir mHdnsapsorHon Teopit Jlvrne TpeGoBasics IIOTEHIMAI C
TIOYTH IUIOCKOWM BEPIOMHOM, HO II03Xe, B CIeHapUM XaOTUIeCKOU vmc}mmmu,
OKa3aJI0Ck, 9TO [IOCTAaTOYHO B3ATh OOEMHYyI0 ITapaboiTy, 11 Bce cpabaThIBaeT.

(cMOTPU WITIIOCTPALIMIO HA CJIEAYIOLIEV] CTPAHUIIE)
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PaccmoTpuM 1mpocTeriiee CKalIIpHOe IIOJE, IUIOTHOCTh IIOTEHIIVAIBHOW
SHEpruyM KOTOPOIo IIPOIOPIMOHATIbHA KBaZpaTy ero BeMIMHbI, ITI0H00HO TOMy Kak
SHeprusi MasgTHVIKAa MPONOPLMOHAIbLHA KBadpaTy €ro OTKIIOHEHVISI OT MOJIOXKEeHWs

paptiosecs: V() — md? 2

MarteHbKoe 1107Te Hidero He OyzteT 3HaTh Ipo BeerteHHyo 1 cTaHeT KoteGaThes
BOM3M cBoero MyHMMyMa. OgHaKo ecy Iojle Oy7ieT JOCTaTOYHO BeJIMKO, TO OHO
Oyner cKaTbBaTbcs BHM3 OUeHb MeIIEHHO, pasroHsisl BcesleHHyro 3a cder cBoewt
3Heprum. B cBOIO odepenp, CKOpPOCTh IBVDKeHWS BcereHHOV (a He KaKwe-mbo
9acTuITEl) OyAeT 3aTopMaXBaTh ITafieHVie CKJISPHOTO IIOJIS.

Taxvm o6pasom, GosIbIIIOE CKaJISIPHOE IIOJTe IIPWBOAUT K OOJIBIION CKOPOCTM
pacommpenvsi Becenennori. bormpmas ckopocts pacmviperws BeesieHHO MeriaeT moymo
CIajiaTh ¥ TEM CaMbIM He JaeT IDIOTHOCTYM IIOTEeHIIVIA/TbHOV SHePIMY YMEHBIIIAaThCSL. A
GosplIas ITIOTHOCTh SHEPIUN IIPOAODKAeT PasrOHATh BcelleHHYIO co Bce OoJIbImernt
CKOPOCTBIO. DTOT CaMOIIOOINEP>XXMBAIOIIVIICSI PEXWUM ¥ IIPUBOOUAT K WHIIAIMN,
SKCIIOHEHITMaIbHO ObIcTpoMy pasgysaHuio Bceenennovt. UrtoObl 0OBSICHWMTE 3TOT
yOvBUTeIbHBI 3¢ deKT, HeOOXOOMMO COBMECTHO PeIINTh ypaBHeHMe DVIHINTeVHA
Ui MacIIrabHoro dakTopa BeeneHnorn:

a



M ypaBHEHME NBVDKEHVA A CKAJIAPHOT'O ITOJIA:

¢+3Hp = —m?¢

3pnece H - Tak HasplBaeMas mocTosHHas Xab0ia, mpomopnyoHaTbHas
IUTOTHOCTM SHEPIUM CKaJIIPHOTO OIS MacChl m (3Ta ITOCTOSIHHAS Ha CaMOM Jiejie
3aBUCUT OT BpeMeHM); G - rpaBUTAITMOHHAS ITOCTOSHHASL.

ViccnemoBatenm yxe paccMaTpmBaiv, Kak CKaJISIpHOe IIojie OymeT BecTu cebsi B
OKpPECTHOCTSIX Y€pHOVI ABIPHI M1 BO BpeMsI Kosvlarica Beenrerron. Ho mogemy-To pexvim
SKCITOHEHIMAIIBHOTO pacIiIMpeHus He ObUI HavifleH. A CJIeNOBaJIO JIMINb HaNVICATh
TIOJTHOE YpaBHeHMe TS CKaJIIPHOTO I1071sI, KOTOpOoe B CTaHAapTHOM BapuaHTe (TO eCTh
Oe3 y4era pacimvpeHvsi BcenleHHOVE) BBIITIAZENIO KaK YpaBHEHVE I MasTTHVIKA:

F—

Ho Bmemasicss HEKOTOPBIVI NOIOHUTEIPHBI WIEH - CWia TPeHVIs, KOTOPHIV
OBUI CBSA3aH C reOMeTpel; ero CHadasla HMKTO He yunTsiBasl. OH IpefcrasiisieT cobor
Mpow3BeeHNe IIOCTOSTHHOV Xa0071a Ha CKOpOCTh ABVDKEHWS ITOJIS:

3Ho

Korpa mocrostaras Xa66ma Obuta Oosbmmiov, TpeHme ToXe OBUIO BEIVIKO, W
CKa/IIPHOe TI0JIe YMEHBIIAJIOCh OYeHb MemieHHo. [loaToMy m mocrosiHHas Xab0ia,
gaBIIsmomascss (PYHKIMeV CKaIpHOTO IIOJIs, AOJroe BpeMs IIOYTM He MeHSUIaCh.
Pemenue ypasHeHVst DVHIHEHA ¢ MEICHHO MEHSIOMEeVICS IOCTOSHHO Xab0bia
OIVICHIBaeT SKCIIOHEHIIMAIBHO ObICTpO pacmmpsomyocs BeerreHHy 0.

a(t) ~ et

DTa CcTagusl SKCIIOHEHIMAJIBbHO OBICTpOro pacHmpeHus BcereHHOV u
HasbIBaeTcsl vHQrAIMe.YeM oTiM4aeTcsl 3TOT PeXyM OT OOBIMHOIO pacIIvpeHus
Bcertenrion, 3anomHeHHON OOBMHEIM BemmecTBoM? [Ipenmornoxwum, uro Beenemnmas,
3aIloJIHeHHas ITBUTRI0, pacImpwiIack B 2 pasa. Torma ee o0peM BeIpoc B 8 pas. 3HaumT, B
1 cm3 crano B 8 pa3 meHbIne nsum. Ecjii penmmTs ypaBHeHVe DVIHINTEIHA IS TAKO
BcernenHoOVI, TO OKaxeTcs, 9To 1tocsie bonpmroro B3peIBa INTOTHOCTE BelrecTBa ObICTPO
TTafiasia, a CKOPOCTh paciipeHms BeerreHHOT OBICTpO yMeHBIIAIACh.

To xe camoe 6pDT0 OBI 1 CO CKaIAPHBIM IT0JTeM. Ho 11oka 1ore ocraBajiock 09eHb
BospImiM, 0HO caMo cebsi HoaepXuBaJIo, Kak 6apoH MroHxray3eH, BEITaCKMBAIOIIVT
cebs 113 60s10Ta 32 KOCHUKY. 2TO OBUIO BO3MOXHBIM 3a CUeT CYUTHI TpeHMsI, KoTopas ObUIa
CyIIecTBeHHA Ipy OOIBIIMX 3HaUeHMSX IIOJIA. B cOOTBeTCTBUM ¢ TeopmsIMM HOBOTO
Tua BeereHHas GpICTpPO pacnmipsuIack, a IojIe IIOYTH He MEHSIOCh; COOTBETCTBEHHO,
He MeHsUTach ¥ INIOTHOCTb SHepI'uit. 3Ha4YUT, pacIIpeHyie IIUI0 SKCIIOHEHIIMAIBHO.

ITocTereHHO ITOJIe YMEHBIIWIOCH, ITOCTOSHHAsE Xab0ia ToxXe yMeHbIIVIach,
TpeHVe CTAJI0 MAJIEHbKMUM, M II0JIe HadaJIo KosebaTbes, MOpoXaas 3JIeMeHTapHBIE
YacTVIIbl. DTWU YacTUIIBI CTJIKMBAICh, OOMEHMBAIIUCh 3HepPrueVl M IIOCTeIIeHHO
IIPVIIUIM B COCTOSIHVE TepMOOMHAaMW4ecKoro paBHoBecus. B pesynbrare Beenennas
crasia ropsadert. Parebire carrrasiocs, 9o BeenrerHast 6bu1a ropsiaeii ¢ camoro Hadasta. K
3TOMY BBIBOAY HPUXOOWIN, W3y4das MMKPOBOJIHOBOE W3JIydeHue, KOTopoe
VHTepIpeTUPOBa/I KaK CJIefICTBME BosbIIoro B3pbiBa M MOCIEMYOIIero OCTHIBAHVIA.
3aTreM craymt IyMmaTh, 9TO CHadasla BcesleHHasi OpUIa ropsideii, IIOTOM IIpOVI30IUIA
vHIsmMa, U nocie Hee BceneHHas BHOBb crasia ropsdevi. OmHaKo, B TeOpuu
XaoT4IecKoy MH@IIAIMM MepBasi ropsidasi cTagys oKasalach HeHyxHon. Ho 3adeM
HaM IIOHaoO0mMIack ctagys MHQISIMY, ecI B KOHIIe 3TOV cTaguu BcerreHHast Bce
PpaBHO cTajia ropstdent, Kak 1 B crapot Teopvy bomsiroro B3peiBa?
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3KCHOH€HHH3JIBHO€ pacaoinpenmue

Ectp Tpu npocrevimme mopermm BeeneHHOV: IUTOCKas, OTKPBITas M 3aMKHYTas.
ITmockas BeenteHras noxoxa Ha ITOBEPXHOCTb POBHOT'O CTOJIA; ITapaUIe/IbHbIe INHUN B
Takovi BecesreHHoOV Becerma ocraioTcs napaviesibHbIMI. OTKphITas BeerteHHas rtoxoxa
Ha ITOBEpXHOCTE ruirepOoronaa, a 3aMKHyTas BeerleHHas moxoxa Ha IIOBEPXHOCTB
mapa. IlapamiensHere eV B Takoyt BeesteHHOM nepecekaoTcsl Ha ee CEBEPHOM U
I0KEOM IIOJTIOCAX.

IMpepnonoxym, 9TO MBI XWMBEM B 3aMKHyToW BcesieHHOM, KoTopas cHadanla
OnUIa MajTeHBEKOW Kak mapwk. Ilo Teopwr Bomeimoro B3peIBa, OHa BEIpacTana Jio
TNOPSIOYHBIX pasMepoB, HO BCe paBHO OCTaBaJack OTHOCHUTETEHO HeOomeIon. A
cornacHo WMHQPIAIMOHHOW TeopuM, KpPOIIeYHHIV IMIapuUK B pe3yJbTaTe
3KCIIOHEHITMAIEHOI'O B3pEIBa 3a O9eHBb KOPOTKOe BpeMs cTal orpoMHbIM. Haxopscs Ha
HeM, HaO/momaTers yBues ObI ITTOCKYIO IIOBEPXHOCTE.

IIpencrasumM cebe I'vvarian, TAe Cy1iecTByeT MHOXKECTBO Pa3/IMIHBIX YCTYIIOB,
PacIIeIiH, IIPOoIIacTelt, JIOXKOME, KaMeHHBIX IIIBIO, T.e. HeogHopomHocTert. Ho sapyr
KTO-TO WIM YTO-TO COBEPIIEHHO HEBEepOATHHIM O0pa3soM YBeJM9WwI TOphI [0
TMTaHTCKMX pa3sMepoB, WIM Mbl YMEHBIIWINCE, Kak Aymica B Crpane aynec. Torma,
HaxXOJISICh Ha BepIiMHe JBepecTa, Mbl YBUIMUM, YTO OHA COBEPIIEHHO IUIOCKAS - ee Kak
OBl pacTsiHy/IM, ¥ HEOTHOPOIHOCTY TIEPeCcTa VIMeTh Kakoe-ibo 3HaveHwe. [opsr
OCTaJIMCh, HO IJI TOro, YTOOBI IIONMHATHCA XOTSA OB Ha OOMH METp, HYXHO YHUTH
HEBEePOATHO JAJIEKO,

Takum obpasoM, MoxeT OHITH pellleHa NpobreMa OJHOPOTHOCTU. DTHM Xe
oOBsAcHseTCs, NodYeMy BcereHHasl IDIOCKasi, IIO4YeMy Ilapa/UlelIbHBEIE JIMHUMK He
NepecekaloTcst M 1I09eMy He CYyIIecTBYIOT MOHOIIONU. IlapajuienbHele TMHWIA MOTYT
NepeCceKaATHCS, 1 MOHOIIONM MOTYT CYIIIECTBOBATh, HO TOJILKO TaK JAJIEKO OT HAC, YTO MBI
HEe MOX€M 3TOTO YBUIETb.

Bo3HMKHOBeHMe raJIakKTUK

Marnenrkas BeenerHas cTaia KooccaIbHOW, 1 Bee CTaIo ogHopoaHEM. Ho xak
Xe OBITB ¢ raytakTmkamMmn? OKa3ajock, 9T0 B X0Ofle SKCIIOHEHITMATEHOIO PaciIipeHs
BecermenHon ManeHBKMe KBaHTOBEIe (PIYKTYallMy, CyIIecTBYIOIIME Bcerda, Aake B
NIYCTOM IpPOCTpaHCTBe, M3-3a KBaHTOBO-MeXaHMYECKOTro INpPMHIUIIA
HeOIPeNe/IEHHOCTH, PACTAIVIBAIVCE 1O KOJIOCCATBHBIX Pa3Mepos M NPEeBpamaIvch B
raytakTmky. CornacHo MHQIBIIMOHHOV TeOPWH, TAIAKTUKM - 3TO PE3YIIbTAT yCYIICHAS
KBAHTOBBIX (DITYKTYaIn, T.€. YCWICHHEIV M 3aMeP3IIVi KBAHTOBBIVI Iy M.

Briepshie Ha 3Ty NOpasUTETFHYIO BOSMOXHOCTS yKasaam corpynauku PMAH
Bsuecnas Penoposma Myxanos u T'emmamuit Baciwmeswu Unbucos B paborte,
OCHOBaHHOW Ha MOZENW, npemtoxeHHow B 1979 r. Crapoburckum. Bckope mocite
3TOTO, AHAJIOTMIHBIV MexaHW3M ObUI OOHapy>KeH B HOBOM MHQIISIIMOHHOM CLIEHApUN
M B TEOPWI XaOTIHEECKOVA MEHQITAIIHIA.



He60 B KpanMHKY

KsanTOBBIE (prTyKTyarimy IIpMBOAIN He TOIBKO K POXIEHWIO FAJIAKTHMK, HO M K
BO3HMKHOBEHWVIO aHM30TPOIVM PEJIMKTOBOTO M3Ty4eHVIs C TEMIIEPaTy POVt IIPVIMEPHO
2,7 K, mpuxopgmiero X HaM ™3 JadbHUX obmactein Bcenenmont. Vccremosathb
PeMKTOBOE M3JIydYeHye y9eHbIM IIOMOraloT COBpeMeHHEbIe VICKYCCTBEHHbIe CITy THIIKV
3emymn. CaMble IleHHBIE TaHHEBIE YIAJIOCh IIOJIYYMTh C IIOMOIIIBI0 KOCMIUYECKOI'o 30HIa
WMAP (Wilkinson Microwave Anisotropy Probe), Ha3BaHHOro Tak B YecTb
actpodusuka [I3suaa Ywikuncona (David Wilkinson). Paspemaromiast crtocoGHOCTD
ero ammraparypsl B 30 pa3 Goblte, yeM y ero IpefIlieCTBEHHMKA - KOCMUIECKOTO
armapaTta COBE.

Panee cunrasiocs, 9TO TeMIlepartypa Heba Bcromy pasHa 2,7 K, ograko WMAP
CMOT M3MepUTH ee ¢ TOYHOCTBIO 710 10-5 K ¢ BBICOKOM YITIOBOM paspelIaroniei
criocobHOCTRIO. COITIacHO IaHHBIM, ITOJIy9eHHBIM 3a IlepBble 3 rofa HaOImroreHus,
HebO OKasaJI0Cch HEOTHOPOIHBIM: ITIe-TO ropsdee, a rae-To xosonHee. [Ipocrevime
Mozev VIHQIISLVIOHHOV Teopyu ITpefcKasaym psops Ha HeOe. Ho moka TestecKoIrsl He
3apUKCHPOBaIIV €T0 IIATHUCTOCTD, HaOIIONAIOCh TOJILKO TpexXrpagyCcHOe U3TydeHue,
CITy XVBITIee MOIITHEVIIIIMM IIOATBepXIeHMeM Teopum ropsaevt BeesrerHov. Teneps xe
BBIICHWIOCH, UTO TeOpmy ropsiaert BcesteHHOT He XxBaTaer.

Ynamocs nonyunts dpororpadum pasnyThix KBAHTOBBIX (OIIyKTyaluii, KOTOphIe
nosgswmmck ciyctsi 10-30 ¢ mocrie poxxaeHVst MUPO3IaHMs ¥ COXPaHWIVICh OO HaIlIVIX
nHewt. VccirenoBaTenu He TOIBKO OOHapyXWIM IISTHUCTOCTh Heba, HO M VM3ydwIn
CIIEKTP IIATEH, T.€. MUHTEHCMBHOCTh CUTHaJIa Ha Pa3HBIX YITIOBBIX HAIIPABJICHVISIX.

WMAP u Temnepartypa Heba

= = e

Pucysok 2.

PesymbraTel rpoBegeHHBIX ¢ IToMOmbpl0 WMAP BEICOKOTOYHBIX M3MepeHMiI
MOoJIIpu3aluyl W3JIydeHWs IOATBEPAWIM TEeOPUIO pacmmpeHms BcemeHHOM u
II03BOJIWJIVI YCTaHOBWTH, KOIAa IIPOM3OIUIa MOHM3ALMA MeXTaJlaKTMJIecKoro rasa,
BbI3BaHHAsl CaMbIMM IIepBBIMM 3Be3gamyu. I[lonydeHHast co CIIyTHMKa MHOpMaIis
TIOATBEpAyUIA ITOJIOXKEeHVIe MH(IIAIIVIOHHOVI TEOPUVL O TOM, YTO MBI XXVBEM B OOJIBIIION
TUTOCKOV BeereHHOm.
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Pucysok 3.

Ha pucynke KpacHOVI JIMHMEV IIOKa3aHO IpefcKasaHue WHQIIAIMOHHOI
TeOpWH, a YepHbIe TOUYKN COOTBETCTBYIOT 3KCIIepUMeHTaILHBIM TaHHEIM WMAP. Ecrin
651 BecerreHHas1 He ObUIa ITTIOCKOTE, TO IMK rpadvika Haxompwics Obl IIpaBee wIvi JIeBee.

Beunas u 0eckoHeuHas

ITocMOTpuUM ellle pa3 Ha PUCYHOK, ITIOKa3BIBAIOIIVI IIPOCTEVIIINY ITOTEHIAT
CKa/IIpHOTO TIONA (cM. BhImIe). B oOmacTu, rhoe cKajJsIpHOe IIOJe Majslo, OHO
oCIWUIVIPYeT, 11 BcerleHHast He pacimpsieTcs: SKCIIOHEHITMaIbHO. B obr1actw, roe morte
JOCTAaTOYHO BEeJIMKO, OHO MeMJIEHHO CIIafjaeT, ¥ Ha HEM BO3HMKAIOT MaJleHBKME
diykryarum. B 310 BpeMs IIpoMcXOgUT SKCIIOHEHIMAIBLHOE pacliipeHVe U UOeT
nportecc v, Ecmu O ckanmsgapHoe mose ObUIO elrfe Oosblmne (Ha rpaduke
OTMEeYeHO ToIyOBIM IIBETOM), TO 3a CYeT OTPOMHOIO TpeHWsI OHO OBl IIOYTM He
YMEHBIIIAJIOCh, KBAaHTOBEIE (OITyKTyaryy OsUIv ObI OrpoMEEI, 1 BeerteHHas MoIvIa cTaTh
dpakTaTbHOT.

IMpencraBuM, uro BcerreHHasg OBICTpO pacmmpsieTcs, a B KakKOM-TO MeCTe
CKaJIIpHOe IIOJIe, BMECTO TOIO, YTOOBI KaTWUTBCS K MMHMMYMY SHEpPIWN, W3-3a
KBaHTOBBIX (PIIyKTyalluyi ITOfCKaKyBaeT BBepx (cM. BeIe). B Tom Mecre, rme morte
IMoAcKo4Ymiao, BceneHHass pacmupsgercs 5KCHOHEHIMalIbHO OBICTpee.
HwuskopacnionoxeHHOe IIojle Bps JIM TIOACKOYMT, HO YeM BhIlle OHO Oymer
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HaXOOWUTbCA, TeM OOIbllle BEPOSITHOCTb TaKOrO PasBUTUS COOBITMII, a 3HAUUT, U
SKCIIOHEHIMaIFHO Oobmiero oobeMa HOBOVI obyacTyt. B KaXmovt u3 TakmX POBHBIX
obr1acrer1 1107Ie TOXe MOXKET ITOICKOYMTh HaBePX, YTO IIPUBOLUT K CO3IAHWIO HOBBIX
SKCIIOHEHIMAILHO PacTyIIux 4dacTeyl BeenerHovi. B pesyibrare 3TOrO, BMECTO TOTO
9TOOBI OBITH TTOXOXEV Ha OAMH OTPOMHBIN PacTYIIWUi IIap, HaIll MUP CTaHOBUTCS
TIOXOXXVIM Ha BEUHO pacTyIIiee iepeBo, COCTOIIIee 3 MHOIMX TaKUX ITapoB.
NudnanmnorHass Teopusi OaeT HaM eOWHCTBEHHOe W3BeCTHOe cefdac
oOBsicHeHVe omHOpOOHOCTM HabOmomaemon dactu Bcerrenrow. IlapagoxcabHBIM
0oOpa3oM 3Ta Xe Teopus IIpeCcKa3bIBAET, UTO B IIPENETHHO DOIBIIMX MaciITabax Halla
BcerteHHast abcomOTHO HEOMHOPOIHA M BBITJISIANT KaK OTPOMHEIVE (ppaKTal.

®pakTanbHana BceneHHas

TIME

{

Bonbwoi Bapeis? PucyHok 4.

Ha pucyHke cxemaTudecky TOKa3aHO, KaK OfHa pasayBaloIasics o0IacTb
BcenenHo mopoxmaer Bce HOBBIE ¥ HOBBIE €e YacTu. B 5ToM cMpicie oHa CTaHOBUTCS
BEUHOV 1 CaMOBOCCTaHAaBIMBAIOIIIEVICH.

CaoricTBa IIpOCTpaHCTBa-BpEMEHN ¥ 3aKOHBI B3aMMOEVICTBIS 3IeMeHTapHbBIX
JacTUIL APYT € OPyTOM B pasHBIX obmacTax BcesreHHOV MOTYT OBITh pasIdHE]l, paBHO
KaK V1 pa3sMepHOCTV IIPOCTPAHCTBa, Vi TUIIHI BAKYyMa.

JroT dakT 3aciayxuBaeT Oojiee AerasqpHOro obwsacHeHwms. CorynacHo
HOpocCTeVieyl TeEOpUN C OOHMM MVHVIMYMOM MOTEHIIVIAJILHOVI SHEPIMV, CKaJIIpHOe
TIoJTe KaTUTCS BHM3 K 3ToMy MmHMMyMy. OmHako Oosiee peascTiHgecKue BEpCUN
IIOIyCKAlOT MHOXEeCTBO MVHVIMYMOB C pa3HOV (PW3MKOV, YTO HarlOMMHAeT BOMY,
KOTOpasi MOXET HaXOOWUTBCS B PasHBIX COCTOSIHVSAX: >XWMIOKOM, rasoobpasHoM u
TBepaoM. PasHble wacTu BcerleHHOM Taxke MOTYT IpeObIBaTh B pasHBIX (Pa3OBBIX
COCTOSTHMSIX; 3TO BO3MOXHO B MHQJIALIMOHHOV Teopum Jaxe Oe3 ydera KBaHTOBBIX
dryxTyanm.

CregyrommM I1aroM, OCHOBaHHBIM Ha WM3Yy4YeHWM KBAHTOBBIX (DIIYKTyariuii,
SBJIIETCS TeOpWUsl caMOBOCCTaHaBiIMBaoomervics Bcemennon. B sTtoim Teopun
yUUTBIBAeTCs IIpOIlecC IIOCTOSHHOIO BOCCO3[aHMA pasmyBaromyxcs obactent u
KBaHTOBBIe CKadKl 13 OHOrO BaKyyMHOTO COCTOSIHMS B ApPYToe, Iepebuparoriye
pasHele BO3MOXHOCTM M pasMmepHocTn. Tak, BcemeHHass craHOBUTCA BEYHOVI,
OeckoneuHot 1 MHOrOOOpasHo. Best Beenerras Hukorma He ckorpianicupyet. OnHako
3TO He O3Ha4aeT, YTO OTCYTCTBYIOT CHMHTyJIApHOCTH. HampoTus, 3HaunTe/IbHas 9acTh
dusugeckoro obbrema BeerteHHOVI Bce BpeMsl HaXOOWTCS B COCTOSIHWMY, OIM3KOM K
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cunrysgpHoMy. Ho, Tak xax pasmuHbie o0beMbl IIPOXOISAT €ro B pas’HOe BpeMs,
eMHOTo KOHITA ITPOCTPaHCTBa-BpeMeHy, II0C/Ie KOTOPOTO Bce 06/IacTy 1MCYe3aroT, He
cymectByer. M Torma Bompoc 0 MHOXECTBEHHOCTM MMPOB BO BpeMEHM W B
IIPOCTPaHCTBe IpHobpeTaeT COBEPIIIEHHO PYToe 3By YaHue:

BcererHass MoOXeT €aMOBOCIPOWM3BOAUTECA OecKOHeUHO BO BCeX CBOWMX
BO3MOXKHBIX COCTOZHWMSIX. DTO yTBEpXHOeHWe, B OCHOBE KOTOPOIO Jexami paboTs
JIunpge coenanHele vM B 1986 rony, mpubperno HoBoe 3By4aHme HECKOIBKO JIET Hasaf,
KOT7ja CIIENMATVICTEI IO TEOPWM CTPYH (IMIMPYIONi KaHOMOAT Ha POiTh TEOPWH BCex
dyHmaMeHTATGHEIX B3aMMOMECTBII) NPVIIUTM K BHIBOXY YTO B 3TOM TEOpUM
Boamoxto 10 - 10" pasimuHbIX BAKYYMHBIX COCTOSIHMVL. DTV COCTOSHMS OT/IMYAIOTCS
3a cgeT HeoOBIYaHOro pasHoo0pasns BO3MOKHOTO YCTPOMICTBA MIpa Ha CBEPXMAaITBIX
paccTosSHMSAX. B COBOKyIIHOCTM ¢ TeOopHer caMOBOCCTaHaBIMBaIOIIeVcs
vH@IMOHHOT BeeneHHOM, 3TO 03HavaeT, ¥To BeelleHHast BO Bpemsi MHpIAIMM
pasbuBaercd Ha OecKOHEYHO MHOIO YJacTeVl C HeBepOSITHO OOIBIIMM KOMAIECTBOM
pasHBIX cBOVICTB. KocMoOJIOrM HasHIBalOT 3TOT CIleHapuil Teopuell BedHOU
UHQIEITMOHHOV MyIBLTHBCE/IEHHO (multiverse), a CIrelMaivcTsl [0 TEOPUM CTPYH
HA3BIBAIOT 3TO CTPYHHEBIM JaHmmadgToM. 25 et Hazan MHEQISIMOHHEAS KOCMOJIOTAS
BRIVISIZIeIa KaK HEUTO MPOMEXyTO9HOe MEXOY (PU3IMHECKOV Teopuell M Hay-HOW
daHTacTHMKOM. 3a IpoIlefmee BpeMs MHOTMe IpefcKasaHus 3TOW Teopwy ObUIM
IIpOBEPEHE], ¥ OHa IIOCTENIeHHO npuobpera JepTel CTaHHAPTHOM KOCMOJIOTMHYECKOH
napagurMel. Ho ycrokamBaTthbed ellie paHoO. 2Ta Teopus M cerdac IpoIo/DKaeT OBICTpo
pa3BuBaThcs M MeHsaThCd. OcHoBHas mpobiema - paspaborka Mopeien
VHQIIAIMOHHOV KOCMOJIOIMM OCHOBAHHBIX Ha PEamMCTUYECKUX BapyaHTaxX Teopuu
IeMEHTAPHBIX 9aCTHI] M TEOPMM CTPYH. STOT BOIIPOC MOXKET ObITh TEMOVL OTAEIILHOTO

AoKiana.
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