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Nonorpacpuuyeckasn sceneHHas

34pasbivi CMbICH NOACKA3bIBAET, YTO NIOAM HAKOrAa He Y3HalOT HaBepHsKa, kak obpasosanach
BceneHHas. Cama no cebe Bo3Hmkna? Minu k1o-10 co3pan? C TpyOM BEPUTCS, YTO MOXHO
MONy4nTb TOYHbIE OTBETHI U HA Apyrue pyHaameHTanbHble BONpochl. beckoHeyHa nu oHa?
Nnn y mnpo3paHns Bce-Takm ectb kpaii. M Boobuue - 4To oHo coboit npeacTaBnseT?

OpnHako hM3MKOB HE CMyLlLaeT HeonpeaeneHHOCTb - PerynsapHO o4apusatoT 4YenoBevecTBo
opuUrnHanbHbIMK runoTe3amu. M BOT camas nopasmTtenbHas U3 Hux: BceneHHas - ato
ronorpamma. dgakas npoekums.

MepBbiM CO CTONb HeoXMaaHHOM naeen soictynun dasug bom (David Bohm) - onsuk ua
NonpoHckoro yHusepcuteTa. Ewe B 80-e rogpl. [locne toro kak ero konnera uns lNapuxckoro
yHuBepcuteTta 9nanH AcnekT (Alain Aspect) akcnepumeHTanbHO nokasan: afeMeHTapHble
4acTuLbl MOTYT MFHOBEHHO 0OMEHMBATBLCS UHPopMaLmeld Ha NtoboM PacCTOSAHNUM - XOTb B
MUNINOHBI CBETOBbIX NIeT. TO eCTb BONPEKN DVHIITENHY OCYLWECTBNATbL B3aUMOLENCTBUS CO
CBEPXCBETOBOW CKOPOCTBIO U, MO CyTW, NPeofoneBaTb BpeMeHHoln 6apbep. Takoe,
npeanonoxun bom, MoxeT BbiTb, €CNIN TONBKO HawW MUP - roforpamMma. W kax bl ee y4actok
COOEPXUT NHGOPMALMIO O LENOM - 0 BCel BceneHHOM.

MonHbln abcypa, kazanock 6bl. Ho B 90-e roabl ero nognepxanu naypeat Hobenesckoi
npemun no pumsnke Nepapa Xydpt (Gerard t Hooft) 3 Ytpexrtckoro yHmeepcuteTa
(HuwoepnaHgpl) u JNleoHapn 3ycckmHpn (Leonard Susskind) na CtaHgopackoro yHnsepcuteTa
(CLLA). N3 nx obbssicHeHuin cnenoano, 4To BeceneHHas - 910 ronorpadguyeckas npoekuns
dor3n4eCcKmnx NpoLLEeccoB, KOTOpPble MPOUCXOAAT B ABYMEPHOM NPOCTPaHCTBE. TO ecTb Ha
Hekoi nnockocTu. MNMpeacTaBuTb Takoe MOXHO, B3rnsHyB Ha NMobyto ronorpadunyeckyto
KapTuHKY. Hanpumep, pasMelLleHHyo Ha KpeauTHOM kapTodke. KapTuHka - nnockas, Ho
co3paeT N3N0 TPEXMEPHOro obbekTa.

OueHb TpyOHO, NPSMO CKaXeM, HEBO3MOXHO NOBEPUTb, YTO Mbl - UMKO3US, (PAHTOM,
Hebbinmua. Minn xoTs 66l MaTpurua, Kak B OLHOMMEHHOM bunbMe. Ho 3TOMy HEaBHO HawWNoCh
NOYTU MatepranbHOe NOATBEPXAEHME.

B M'epmaHnm non MaHHOBEPOM BOT yXe ceabMo rog paboTaeT ruraHTCKuii MHTEPGEPOMETP -
npnbop noa HaseaHuem GEOB00. Mo macwTabaM OH N1Wb HEMHOrO YCTynaeT ckaHaanbHoMy
agpoHHoMy Konnangepy. C noMoLwbio MHTepgepoMeTpa PU3NKM HAMepPEHbI NoMaThb Tak
HasblBaeMble rpaBUTaUMOHHbIE BOJHBI - T€, KOTOPbIE OOMXHbI CyWecTBOBaTb, €CNM BEPUTb
BbIBOAAM TEOPUN OTHOCUTENbHOCTW SiHWTenHa. OHK - apakas psbb TkaHu
NPOCTpaHCTBa-BpPEMEHU, KOTOpas 06s3aHa BO3HMKATb OT Kakux-HMby b KaTaknM3MoB BO
BceneHHoli Bpoae B3pbiBOB CBEPXHOBBIX. [10406HO Kpyram Ha BoLEe OT Kamyluka.

CyTb noenu npocTa. [lga nasepHbix ny4ya HanpasnaoT NnepneHankynapHo apyr gpyry no
Tpy6am nnuHoin 600 meTpoB. NMoTOM CBOASAT B OAMH. 1 CMOTPAT Ha pe3ynbTar - Ha
NHTEPdEPULMOHHYIO KapTuHY. Ecnn BonHa npmaeT, TO OHa COXMET MPOCTPAHCTBO B OOHOM
HanpaBfeHNN N pacTaHET B NepneHankynsapHoM. PacctosHus, npoberaembie nyyamu,
nameHaTcs. M ato Bynet BUAHO HA TO caMoi KapTUHKE.
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YBbl, 32 CEMb NIET HNYErO NOXOXEro Ha rPaBUTaALMOHHbIE BOMHbI 3aMETUTb He yAanochb. 3aTo
y4€EHbIM, BO3MOXHO, yYAanocb caenatb Kyaa 6onee BONHytowWee OTKpbITUE. A UIMEHHO
0bHapyXUTb «3epHa», N3 KOTOPbIX COCTOUT KOHKPETHO Hale NpocTpaHCcTBO-BpeMs. U aTo,
Kak 0Ka3anocb, MMeeT HeNoCPeaACTBEHHOE OTHOLWEHME K ronorpadunyeckomy obpasy
BceneHHon.

[la NpocTAT MeHS KBAHTOBbIE (hU3UKK 3a rpyboe 06 bSACHEHNE, HO N3 NX 3ayMHbIX TEOPUIA
cnegyert BOT 4TO. TkaHb NpoCTpaHCcTBa-BpeMeHn 3epHucta. CnosHo potorpadus. Ecnn ee
HeyCTaHHO yBennumBatb (OyAT0o Obl HA KOMMNBIOTEPE), TO HACTYNUT TAKOW MOMEHT, KOrAa
«n300paxxeHne» NokaxeTcsl COCTaBNEHHbIM U3 NUKCeNel - 34akux HeBooOpasnuMo MeNKmx
SN1EMEHTUKOB. VI NMPUHATO CYMTATb, YTO NIMHENHbIN pa3Mep Takoro aNeMeHTurKa - Tak
HasbiBaeMmas [MnaHkoBckas AnnHa - He MoXeT ObiTb MeHblue, 4eM 1,6 Ha 10 B MUHYC 35-i
cteneHn metpa. OHa HeCpaBHEHHO MeHbLe NPOToHA. 3 aTux «3epeH» SK0bbl 1 COCTOUT
BceneHHas. lNMoaoteepanTb aKCNepUMEHTaNbHO HE MONy4aeTCs - MOXHO TONbKO BEPUTD.

EcTb ocHOBaHuMs nonaratb, 4TO akcnepumeHTbl HA GEO600 nokasanu: peanbHO «3epHa»
ropasfo KpynHee - B MUANMapabl Munanapnos pas. M npeactaensitoT coboit Kybmkm co
ctopoHon 10 B MUHYC 16-1 cTeneHn meTpa.

O cywecTBOBaHMM HONbLINX NUKCENE HeAABHO 3asiBUN OAVMH U3 NePBOOTKPbIBATENEN TEMHOM
sHeprum -Kpenr XoraH (Craig Hogan), ompekTop LeHTpa KBaHTOBOW acTPOPU3nNKK
nabopatopumn ®epmn (Fermilabs Center for Particle Astrophysics) n no coeMmectutenbcTay
npodgpeccop acTpoHOMUN N acTPOPU3NKKN yHUBepcuTeTa Hukaro. Mpeanonoxun, 4To Ha HUX
MOT I HATONKHYTbCS B 9KCMEepUMeEHTax o NoBfe rpaButaunoHHbIX BOMH. [NovHTepecosancs,
He Habn4aloT NN KONNErn HEYTO CTPaHHoe - Bpoae nomex. M nonyuun oteeT - HabnwopawoT. A
KakK pa3 NMoMexm - HEKWiA «lyM», KOTOPbIA MelwaeT AanbHeiwel paboTe.

XoraH cunTaert, 4YTo uccnenoBaTeny obHapyXunm Te camble KpynHble NMMKCENN TKaHu
NPOCTPaHCTBA-BPEMEHWN - OHU-TO U «WIYMAT», COTPSACASACH.

XoraH npenctasnsget BceneHHyto B BuOe cgpepbl, NOBEPXHOCTb KOTOPOW NOKpbITa
aneMeHTukamu MNnaHKoBCKOM AnvHbl. W kaxablii HeceT B cebe eanHuUy nHgpopmaumm - out. A
TO, YTO BHYTpPW, - CO34aHHAA UMK ronorpamma.

TyT, KOHEYHO, ecTb napagokc. CornacHo ronorpagmyeckomy NpUHLMNY KONNYECTBO
NHJoOpMaLIMK, KOTOpas COOepPXUTCSA Ha MOBEPXHOCTU CcApepbl, AONXKHO coBNanathb C
KONMYeCcTBOM BHYTpW. A ee - B 06 beme - sBHO Bonblue.

He 6epna, nonaraet y4eHblil. ECnn «BHYTPEeHHME» NUKCENN OKaXyTCs ropa3fo KpynHee
«BHELWHMX>», TO ICKOMOE paBeHCTBO byneT cobnoaeHo. A Tak 1 Bbilwno. B cMbicne pasmepos.
PacckasbiBas 0 ronorpamme, yyeHble - a Ux yXXe MHOro - npuaanu MmposaaHuio ewe bonee
3aTenmnByio CyTb, YeM MOXHO Bbino NpeacTaBuTb cebe paHble. TyT yX TOYHO He 06ONTUCH
6e3 Bonpoca: a kTo Tak noctapanca? Moxert 6biTb, 1 bor - cywHocTb 6onee BbICOKOro
nopsioka, Yem Mbl, - NPMMUTMBHbBIE ronorpammel. Ho Torga Bpsg N CTOUT UCKaTb ero B Hawemn
BceneHHoli. He mMor e oH coTBOpWTbL caM cebs 1 Tenepb HAXOANTLCSA BHYTPU B BUAE
ronorpammbl?! A BOT cHapyxu TeopeL BnonHe Mor 6bl 6biTb. HO HAM 3TOro He BUAHO.

C 2001 rona B kocmoce netaet 3oHA nog HassaHuem WMAP (Wilkinson Microwave Anisotropy
Probe). JloBut «curHanbl» - Tak HasblBaeMble oyKTaumm MMKPOBOJTHOBOrO (poHa -
N3ny4YeHns, KOTOPbIMU HAMONMHEHO NPOCTPAHCTBO. Ha ceroaHAWHWIN AeHb HanoBun CTONbKO,
4TO yAanocb CO34aTb KAPTY 3TOr0 U3Ny4YEeHWS - yYeHble Ha3biBalOT ero penvkTosbiM. Mon,
COXPaHMNOCb C MOMEHTa 3apoXxaeHns BceneHHom.

AHanunsunpys kapTy, aCTpPoPU3KN TOYHO, KakK UM KaXeTCcs, BbicHMTany Bo3pacT BceneHHowm -
oHa bbina cospaHa posHo 13,7 munnuapaa net Hasan. Caenanv BbiBO4, 4TO BeceneHHas He
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6eckoHeyHa. M npencrasnset coboit wap, kak bl 3aMKHYThIli caM Ha cebs.

- llap, KOHEYHO, OrpPOMHbINA, - roBopuT Idyrnac CkoTT n3 yHuBepcuteta bpurtaHckon Konymbum
(KaHapa), - HoO He HacTOoNbKO, YTOObl CHMTATb €ro 6ECKOHEYHbIM.

O wape TONKYIOT 1 «ronorpagucTbl». V1 970 BCenseT npuspayHbie HageXxabl. He ncknoyeHo,
4TO, CO34aB NOAXOASAIMNE NHCTPYMEHTbI, y4EHbIE CMOTYT NMPOHVKHYTb BHYTPb 9TOM
ronorpammbl. VI Ha4HYT n3Bnekatb U3 Hee 3anUCaHHY MHAPOPMALMIO - KAPTUHKW NPOLWOro, a
TO 1 Byaywero. Nnn naneknx mmpoB. Bopyr Boobue 0TKpoeTcst BO3MOXHOCTb
nyTewecTBoBaTb TyAa-cloga no NnpocTpaHCTBY-BpeMeHW. Pas n Mbl, 1 OHO - rONOrpamMmbil...
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