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«Bnepsble g y3Han o HenokanbHOCTK B Hadane 1990-x, 0yayuu
acrnvpaHToMm, NpuyemM He OT CBOEro npenogasaresis KBAHTOBOW MeXaHUKU:
OH He nocuuTan Hy>XHbIM Jaxe YNOMsHYTb O Hen. PoACb B MECTHOM
KHVXXHOM MarasunHe, 9 HaTKHYNCS Ha TOMNbKO YTO U3OaHHYI0 KHUKKY
«CosHarternbHas BceneHHas» (The Conscious Universe), koTopas
nopasuna MeHs 3asBrieHMeM O TOM, YTO «HU OAHO npeabiayliee
OTKpbITUE He Bpocano OoMbLINK BbI3OB HALLEMY BOCNPUATUIO
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DTa KHUTA U3JaHa B paMKax mporpammbl « KHikHbIE PoekThl JMuTpus 3uMuHa» U TpO-
nomkaet ceputo «bubnmoreka «Aunactus». Imutpuit bopucoBud 3UMUH — OCHOBAaTeNb KOMIMa-
Huu «Beivmenkom» (Beeline), ponma Hekommepueckux nporpamm «/{unactus» u ponga «Moc-
KOBCKOE BPEMS».

[Iporpamma «Kumkubie nmpoekTsl JMuTpust 3uMuHa» 00beIUHSET TPU MPOEKTa, XOPOIIO
3HAKOMBIC YHTATEIBCKOM ayTUTOPUU: U3/IaHUE HAYYHO-TIOMYJISPHBIX TIEPEBOAHBIX KHUT «bubmmo-
Teka «/luHactusy, n3narenbckoe HampapieHue Gonna « MOCKOBCKOE BPEMsi» U MMPEMHUIO B 00JIACTH
PYCCKOSI3BIYHON Hay4HO-TIOMYJIsipHOM uTepatrypbl «IIpocBerutensy. [TonpoOHyto nHbopMaimio
o «KumxHbIx mpoekTax JIMutpus 3uMuHa» Bbl HaliZieTe Ha caiite ziminbookprojects.ru.

Bce npasa 3awuwenvt. [Ipoussedenue npeoHA3HAYEHO UCKIIOUUMENbHO Olsi YACHHO2O0
ucnonvzosanus. Huxakas uacmo 31eKmpoHHO20 dK3EMIIAPA OAHHOU KHUSU He MOdcem Oblmb 80C-
npouseedena 6 Kakou Obl Mo HU 6b110 hopme u Kaxumu 6l MO HU ObLIO CPEOCMEAMU, BKIIOYA
pazmewjenue 8 cemu MumepHem u 6 KOpnopamueHvix cemsx, 0Jisk NyOIUUHO20 UIU KOIEKMUBHO20
UCnonb306anUs 6€3 NUCbMEHHO20 PA3peuleHUs 61a0enblyd aemopCKux npas. 3a HapyuieHue agmop-
CKUX NPA8 3aKOHO0AMENbCMEOM NPedyCMOMPEHA 8bINAAMA KOMNEHCAYUU NPABoodIaAdamens 8 paz-
mepe 00 5 man. pyoneu (cm. 49 30AI1), a maxaice y20108HASI OMBEMCMBEEHHOCb 8 8UOE TUULEHUS
€80000bl Ha cpok 00 6 1em (cm. 146 VK PD).

* % %
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BBegeHue: BO3AYLWHbLIA 3aMOK QUHLUTENHA

BriepBble s y3Han o HelnokanbHOCTH B Havasle 1990-X, Oyaydu acupaHToM, IpUYeM HE OT
CBOETO IpernojaBaTesisi KBAHTOBOM MEXaHUKU: OH HE MOCYUTAJ HY)KHBIM JIaXKe YIIOMSIHYTh O HEMl.
Posice B MECTHOM KHMXXHOM MarasuHe, s HATKHYJICS Ha TOJIBKO YTO M3aHHYI0 KHMXKKY «Co3Ha-
tesnbHas BeeneHHask» (The Conscious Universe), koTopast mopasuiia MEHs 3asBJICHUEM O TOM, YTO
«HU OJTHO TIPe/IbIYyIIee OTKPBITUE HE Opocaio OONBIINI BbI30B HAILIEMy BOCIPUSATHIO TOBCEAHEB-
HOH peajbHOCTH», YEM HEJIOKAIbHOCTh. JTO SIBJICHUE MOXOANIIO M0 BKYCY Ha 3alpeTHBIH MJIOA.

B oObiienHOM aHrmiickoM si3bike locality! — 3T0O HEMHOTO BBIYYPHOE CIIOBO JJIsi 0003Ha-
YeHHUs1 palioHa, ropoja uiK apyroro Mecra. Ho ero nmepBoHauyagbHOe 3Ha4€HUE, MTOSBUBIICECS B
XVII B., OTHOCHUTCSI K caMOMy HOHSATHIO «MeCTO». OHO O3HAYaeT, 4TO y BCETO ecmb MECTO. Brl
BCEI/Ia MOJKETE yKa3aTh Ha MpeaMeT U cka3aTh: «BoT on». Ecnu aToro caenars Henb3s, JOIKHO
OBbITh, IPEAMET, Ha CAaMOM JIeJie He cylecTByeT. Eciin mpenoaaBaTenb CIPOCHUT, IJIe Ballle IOMalll-
Hee 3aJlaHie U Bbl OTBETHUTE, YTO HUIJIE, TO BaM MPHUIETCS MPEICTABUTh ONpaBIaHHs.

Mup, B KOTOPOM MBI )KUBEM, HaJI€JIeH BCEMH IIPU3HAKaMH JIOKaJIbHOCTH. Y HAcC CUJIBHO pas-
BUTO YYBCTBO MECTa M YyBCTBO CBS3H MEXIY MecTaMu. MBI ollynaeM 00Jb pa3iyKu ¢ TEMHU, KOTO
1r00UM, U 6ECIIOMOIIHOCTD OT TOTO, YTO HAXOAMMCS CIMILIKOM JAJIEKO OT YEero-To, Ha 4TO XOTHM
MOBIUATH. BMecTe ¢ TeM KBaHTOBasi MEXaHUKA U JIpyTrue pasziesbl PU3UKH HABOIAT Ha MBICIb O
TOM, 4TO Ha Oosiee TTyOOKOM YPOBHE MOXKET He ObITh MecTa U paccTosHus. OU3NUECcKue dKCIe-
PUMEHTHI TTO3BOJISIOT CBA3BIBATH CYIBOBI IBYX YACTHIl TAKMM 00pa3oM, YTO OHU BEAYT ceOds, KaKk
napa BOJIIEOHBIX MOHET: CKOJIBKO Obl BBl MX HM MOAOPACHIBAJIM, HA HUX BCErJa BBHIMAJACT YTO-
TO OZIMHAKOBOE — OPEJT WM pelika. VX moBeieHne coracoBaHO HECMOTPS Ha TO, YTO B IPOCTPaH-
CTBE OHHU HE CBSI3aHbl HUKAKUMHU CHJIaMU. DTH YaCTUIBI MOTYT Pa3JIeTeThCs MO pa3HbIM KOHIIAM
BcenenHnoii u Bce xe BecTH ceOsi B YHUCOH. Takue yacTUIbl HAPYIIAIOT MPUHLUI JOKATbHOCTH.
[IpocTpaHCTBO UM HE TOMeXa.

OueBuaHO, PUPOJIA HAlLIa 0c000€ U TOHKOE paBHOBECHE: B OOJBIIMHCTBE CIIy4aeB OHA
MOJJUMHSETCS JIOKAIbHOCTH, KaK 3TO U 00/I#CHO OBITh, Pa3 Mbl CYILIIECTBYEM, HO BCE JK€ HaMEKaeT
Ha TO, YTO OHA HEJOKaJIbHA B CBOMX ITYOMHHBIX OCHOBax. IMEHHO 1aHHOE POTHUBOpeUne s Oyay
UCCIIeIoBaTh B 3TOW KHHre. s TeX, KTO ee u3y4yaeT, HeJIOKaJIbHOCTh — MaTh BceX (hPU3MYECKUX
3araJiok, MPUYacTHAs K IUPOKOMY CHEKTPY TOJIOBOJIOMOK, C KOTOPBIMU CTAJIKMBAIOTCS (PU3UKU B
HAIllM JIHU: 3TO HE TOJBKO CTPAHHOE MOBEIEHHE KBAHTOBBIX YACTHII, HO M Cylb0a YepHBIX IbID,
MIPOUCXOKICHUE KOCMOCA U MPUCYIIEee MPUPOJIE €AUHCTBO.

s AnpOepra DUHIITEHA TOKaTbHOCTh ObLJIa OTHUM M3 aCTIEKTOB 00Jiee IMUPOKOTOo (HUII0-
co(hckoro Bompoca: mouemMy Mbl, JIFOIM, BOOOIIIE MOXKEM 3aHMMaThcs Haykoit? [Touemy Mup Takos,
YTO MBI MOXEM MOHSTH €ro ycTpoiictBo? B 3nHamenurom scce 1936 r. DifHIITEH Hanuca€l, 4yTo
camoe HEMOCTH)KUMOE B 3TOM MUPE — 3TO €T0 MOCTUKUMOCTh. Ha mepBbIii B3I TaKoe yTBEpKIe-
HHUE caMo 10 ce0e KaXeTcsl HeIOCTXKUMBIM. Beenennas He To 4to Obl oueHb jJoruuHa. OHa cyma-
cOpofIHa U KallpHu3Ha, [OJIHA MyTAaHHUIIBI ¥ IPOM3BOJIa, HECIIPABENIMBOCTH U HecHacTHil. MHoroe
U3 MPOUCXOASAIIETO HE MOJIAETCs JIOTUKE (0COOEHHO €CIH JIeNI0 KacaeTcss pOMaHTUYECKUX OTHO-
LICHUH WK BoxaeHus). M Bce xe Ha (hoHE 3TUX HEOOBSCHUMBIX COOBITHI C 00HA/IeKHUBAIOLICH
PEryJIsIpHOCTBIO IPOCTYTAIOT 3aKOHBI 3TOr0 Mupa. ColHIle BCTaeT Ha BOocToKe. [IpenmMeTs naiaior,
ecnu ux ypoHuts. [locie noxs nossisercs pagyra. JIlronu uayT B GU3MKy B YBEpEHHOCTH, UTO 3TO
HE IPOCTO NPUATHBIC UCKITIOYCHHUS U3 aHAPXUH JKU3HH, a IPOOJIECKH JISKAIIETO B OCHOBE MOPSKA.

DOHHIITEIH nonaraj, 4yTo (U3UKU Ha CaMOM Jielie He UMEIOT MpaBa OKUAaTh 3TOro. Mup He
00s13aH OBITH ynopsao4eHHbIM. OH HE JOJKEH MOIYMHATHCS 3aKOHAaM; MPH JPYTUX 00CTOATENb-

!B nosceanesHoi peunt locality mepeBOIUTCS KaK «MECTHOCTEY, HO B HAYYHOM KOHTEKCTE UCTIONIB3YETCS aHIITHITA3M <JI0KATb-
HOCTbY». — IIpum. nep.

8



D.. Maccep. «HenokanbHOCTb: PeHOMEH, MEHAOLLMN npencrasneHne o npoctpaHcTee N BpeMeHU, 1 ero 3Ha-
YeHune Oong YepHbixX Aablp, BonbLoro B3pbiBa U Teopvn7| BCero»

CTBax OH ObI MOT OBITh COBEpPILIEHHO OecnopsiiouHbiM. Koraa npyr DiiHIITelHa CIPOCUI B TUCHME,
YTO OH UMEET B BU]1Y, TOBOPS O MOCTHX)KUMOCTH, TOT OTBETUIL: «4 priori ClieayeT 0)Kuaarh, YTO MUP
XA0THYEH U HE MOXKET OBbITh MOHAT YMOM KaKHUM-JIHO0 00Opa3zom».

XoTs1 DUHIITENWH U TOBOPUJI, YTO MOCTHKUMOCTD — Uyl0, KOTOPOE Mbl HUKOT/IA HE TIOWMEM,
9TO HE IMOMENIAJI0 €MY MOTBITATHCS €r0 MOHATH. BCIo CBOO POodeCCHOHANBHYO )KU3HB OH MTOCBSI-
T GOPMYIHPOBAHUIO TOTO, YTO K€ UMEHHO BO BceneHHOM nenaer ee MOCTUKUMOM, U €ro pas-
MBIIIUIEHUS 3a7alTi KypC COBpEMEHHOW (u3uke. Hanmpumep, OH MOHSUI, 9YTO BHYTPEHHUE MeXa-
HU3MBI NIPUPOZIbI 00J1a/1at0T BBICOKOM CTEMEHbI0 CUMMETPHUH, T. €. BBIIIAIAAT OIMHAKOBO, €CIIU
MMOCMOTPETh HA MHP C JAPYTOi TOUKH 3peHus. CHMMETpHs TPUBHOCUT MOPSIOK B cOMBaroIee ¢
TOJIKY pa3HOOOpa3ne YacTHII, OTKPHITHIX (PM3UKaMU; IIeJIble TPYIITBI YAaCTHIl OAHOTO BHIA SIBIIS-
I0TCA, B KAKOM-TO CMBICJIE, 3€pKaJIbHBIMHU OTpa)kKeHUsIMU Apyr Apyra. Ho cpeau cBoiicTB Mupa,
JAIOIIMX HaM HaJIeXkay MOHATh €ro, DUHIITEHH He pa3 BO3Bpallaics K JJOKaJIbHOCTH KaK K camomy
BaXHOMY U3 HUX.

JIOKaJIBHOCTB — 3TO TOHKOE IOHATHE, KOTOPOE MOKET 0O3HA4YaTh PAa3HOE JUIS PA3HBIX JIFOACH.
Jlna DiiHinTeiiHa oHa uMena JiBa acrnekTa. [lepBblil acekT OH Ha3bIBaJl «OTAEIUMOCTbIO», TOA-
pa3yMeBasi, UTO MOXHO OTJEIUThH JIIOObIE JBa IMpeaMeTa WM YacTU OIHOTO IpeameTa ApPYr OT
Jpyra U paccMaTpHUBaTh UX 10 OTIEIbHOCTH, [0 KpaliHell Mepe B npuHuune. MoXHO B3SThb CTy-
JIbS1 U3 CTOJIOBOTO TAPHUTYpPA U MOCTABUTh UX B Pa3HBIX yIvIaX KOMHAThl. OHU HE IPEKPaTST CBOE
CYLIECTBOBAHME U HE MOTEPSIOT HUKAKUX Ka4eCTB, TAKUX KaK pa3Mep, CTHIIb, y100cTBO. CBOlCTBA
Ha0opa B LIE€JIOM OIPEAEIISAIOTCS CBOMCTBAMH COCTABIISIOIINX €0 CTYJIBEB; €CJIM Ha KAXJIOM CTyJIe
YMEIIAETCS OJUH YEJIOBEK, TO YETHIPE CTyJa IMO3BOJIAT CECTh yeTBephIM. Llenoe sBnsercs cymmon
€ro COCTaBJISAIOLIUX. BTOpOH acnekT, KOTopblil oTMeTH1 DUHIITENH, U3BECTEH KaK <JIOKaJIbHOE
JEICTBHE»: OH IVIACHUT, YTO OOBEKTHI B3aUMOEHCTBYIOT TOJIBKO IPH CTOJKHOBEHUU JIPYT C ApY-
TOM WJIH 4Y€pPe3 Ybe-TO MOCPEACTBO, MTO3BOJIAIONIEE IPEOAOIETh MPOCTPAHCTBO MexX 1y HUMU. Ha
PacCTOSSHUM Mbl HE MOKEM IOBJIUATH HA APYroro 4ejaoBeKa, /ISl 3TOr0 HYKHO MPUOIU3UTHCA K
HEMY, JOTPOHYThCSI, 3aTOBOPUTH, IOXJIONATH MO IUIEYY, T. €. BOUTH B MPSAMOI KOHTAKT WK OTIIpa-
BUTb KOTO-TO WJIM YTO-TO ISl BBIIIOJIHEHUS 3TOM 3a1au. COBpeMEHHbIE TEXHOJIOTMH HE HAPYIIAIOT
3TOr0 NPUHLKIIA — OHU MPOCTO 33JEMCTBYIOT HOBBIX TOCPEIHUKOB. TenedoH mpeodpasyeT 3ByKo-
BbI€ BOJIHBI B AJIEKTPUYECKUE CUTHAJBI WJIK PaJUOBOJIHbI, KOTOPHIE PACIIPOCTPAHSIIOTCS 110 IPOBO-
JlaM UM B 3pupe U npeodpasyrorcs oOpaTHO B 3ByKOBbIE BOJIHBI Ha JIpyroMm koHile. Ha kaxxnom
3Tare 3TOro MyTH YTO-TO JIOJKHO HANIPSIMYIO KOHTaKTUPOBATh ¢ 4eM-To elle. Eciu B poBoje ecTh
XOTsI Obl KpOIIEYHBIN pa3pbiB, COOOLIEHHE PACIIPOCTPAHUTCS TaK )K€ J1aJeKo, Kak Kpuk Ha JlyHe,
auieHHo# arMocgepsl. [Iporie roBopsi, OTAEIUMOCTb ONPEAETSET CyLIIHOCTh OOBEKTOB, a JIOKaJb-
HOE BO3JICHCTBUE — UX MTOBEJICHUE.

OWHIITEH 0003HaYUII 3TU IPUHIIUIIBI B CBOEH TEOPUH OTHOCUTEIBHOCTHU. Tak, Teopus OTHO-
CUTEJIbHOCTH INIACUT, YTO HU O/INH MaTepuajbHbIi 00BEKT HE MOXKET JBUTaThCs ObicTpee cBeTa. bes
TaKOro OrpaHUYEHUsI CKOPOCTU OOBEKTHI MOTIIN OBl ABUTaThCsl OECKOHEYHO OBICTPO U PACCTOSHUE
MOTepsI0 ObI CBOM cMbIC. Bee cuiibl mpupoabl TOJKHBI TPEOI0JIEBATh IPOCTPAHCTBO, a HE Mepe-
MPBITUBATh €0, KaK paHbllie cuuTaiu pusuku. Takum oOpa3zoM, TEOpHsI OTHOCUTEIBHOCTH JAET
HaM Mepy OTJaJICHHOCTU OTAENIbHBIX 00BEKTOB U 00ECIEUNBAET UX OTIIMYUMOCTD JIPYT OT JIpyra.

B 3aBucumocTu oT 00pasza MbIIUIEHUS TEOPUSI OTHOCUTEIBHOCTH U IPYTHe 3aKOHBI (PU3UKU
BOCIPUHUMAIOTCS JINOO Kak yOenuTeNnbHbIH BHYTpEeHHUN Nopsaok BeenenHol, mubo kak 3aHy-
HBIM HA0Op MpaBUII BPOJE TEX, UTO HACAKAAIOT aBTOPUTAPHBIEC POAUTEINH, IIBITAIOLIUECS JUIINUTh
Bac Bcex pagocrteil B ku3HU. Kak 3ameuarenbHO Obulo Obl B3MaXHYTh pyKaMH U IOJIETETh, HO,
W3BUHUTE, 3TO HEBO3MOKHO. MbI MOIIIH OBl pEILINTh MUPOBbIE IPOOIEMBI, CO3/1aBast SHEPTUIO, YBBI,
(u3KKa HE O3BOJISIET U 3TOTO — HaM JI03BOJICHO JIUIIB [TPE00Pa30BbIBATh IHEPTHIO U3 OAHOTO BUJIA
B pyroii. M BOT Tenepp MOSABISIETCS JTOKAJIbHOCTD, €I11€ OAMH APAKOHOBCKUH 3aKOH, pa3pyllaro-
L1 HAlllM MEYTHI O CBEPXCBETOBBIX KOCMHUECKHX KOPaOIsX U SKCTPACEHCOPHBIX CIIOCOOHOCTSX.
JlokanbHOCTH yOUBaeT CBOMCTBEHHYIO OOJIETbIIMKAM HAJIEXKTy Ha TO, 4YTO, CKPECTUB NaJbLIbl MK

9
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IPOPEBEB KaKOW-HUOYAb MYJpblii KOMMEHTapHUI U3 CBOETO Kpecia, OHU MOTYT HOJIEPKaTh CBOIO
aro0uMyro koMaHay Ha none. K coxkanenuro, eciu Bamia ar00MMasi KOMaHa IPOUTPHIBAET, a Bbl
CEpbE3HO XOTHUTE MOJAEPKATh €€, BaM MPUAETCSA BCTaTh U 100paTbes A0 CTaAMOHA.

W Bce xe nokaJbHOCTH Hy)KHa JJIs1 Halllero coocTBeHHoro onara. Ha Helt nepxkurcs Haiue
CaMOOUIYIIEHHE, YBEPEHHOCTh B TOM, YTO HAILIM MBICJIM U 4YyBCTBa IPUHAAIEKAT HaM camuM. [Ipu
BCceM yBakeHUU K JIxoHy JloHHY? KaXKIIbI YEIOBEK — OelicmaumeibHo OCTPOB, caM 1o cede. Mbl
W30JIMPOBAHBI APYT OT JpyTa MOPSIMU ITPOCTPAHCTBA, U MbI IOJKHBI OBITH O51aronapHsl 3a 31o. Ecin
Obl HE JIOKAJIbHOCTh, MUpP 007131271 Obl MAarn4eCKMMH CBOMCTBaMHU, IIPUYEM HE B XOPOIIEM, AUCHE-
€BCKOM CMbIciie. bonenbiinkam, xKenaluM UMETh BO3SMOKHOCTD BIUSATh HA UTPY, HE BBIXOAS U3
JI0OMa, MPUILIOCH Obl OCMOTPUTENBHO OTHOCUTBHCS K CBOUM JKEJIaHUSM, ITOCKOJIbKY OOJENbIIUKN
COIIEPHUKOB, HAJI0 AyMaTh, TOKE UMEJTN Obl TAKYIO BO3MOXXHOCTh. MUJUIMOHBI IOMOCE/IOB IO BCEl
CTpaHe MbITAJINCh Obl 00ECIEYUTh CBOUM KyMUPaM MPEUMYILECTBO, JIUIIAs UTPY CMbICIIA: OHA IIpe-
Bparuiach Obl B IPOTUBOOOPCTBO BOJHM OOJENBUIMKOB, a HE TaJlaHTOB Ha 1noje. He Toibko crop-
THUBHBIC COCTS3aHUS, HO U BECh MUpP CTajd Obl BpaxaeOHBIM /it Hac. B Mupe 6e3 JoKaIbHOCTH
BHEIIHHE ISl HAC 0OOBEKTHI MOIVIN Obl IPOHUKATH BHYTPb TeJa (711 3TOT0 UM HE HYXHO OBLIO Obl
Jla)ke MPeoi0IeBaTh KOXKY), U Mbl NOTEPSIIH Obl CHOCOOHOCTH KOHTPOJIUPOBATH CBOE BHYTPEHHEE
cocTosiHrEe. MBI OBl CIIIIUCH ¢ OKPYIKAIOIIEH Cpeior. A 3TO, TIO ONPENETIEHUI0, U €CTh CMEPTh.

CocpenoTounBLINCH Ha JIOKATbHOCTU KaK Ha KIFOUEBOM HEOOXOIMMOM YCJIOBUHU ISl IIOHU-
MaHus MPUPOAbI, DUHIITEHH npuaai eaAuHyo ¢popmy GuiIocopCKUM U HaydHBIM HJI€SM, HAKOI-
neHHbIM 3a 2000 net. s ApeBHErpeyeCcKUuX MbBICIUTENEH, TAKUX KaKk APUCTOTENb U [[eMOKpHT,
JIOKaJIbHOCTh CJiejiajla BOBMOKHBIM pallioHaibHOE 00bsicHeHue. Korga oObeKThl BIUAIOT ApYT Ha
JpyTa TOJIBKO MPU NMPSMOM KOHTAKTE, MO)KHO OOBSCHUTS JIF000€ COOBITHE, AaB MOCIEI0BATEIHHOE
OIHCaHKE TOT0, KaK «TO YIApHUJIO 3TO, KOTOPOE, B CBOIO O4Yepelb, CTOIKHYJIOCHh C /meM, a OHO, B
CBOIO 0Yepelb, OTCKOUMIIO OT Uero-To emie». Kaxoe ciecTBie UMeeT IPUUNHY, CBA3aHHYIO C HUM
LIENbI0 COOBITHI, KOTOpasi Hepa3phlBHA BO BPEMEHHU U MpocTpaHcTBe. Het Takoro, koraa ocraercs
JIMILb BCIUIECHYTh PYKaMHU U TPOOOPMOTaTh: «A 3aTeM NPOUCXOAUT uyao». [ peueckue gpuiiocodsl
BO3pakaJld HE CTOJIBKO MIPOTHUB UyJla — OHU HE OBLIM aTeucTaMu, — CKOJIbKO MPOTHUB OOPMOTAHHUS.
OHnu cuuTamy, 4To Aaxke OOrH JOKHBI OKa3bIBATh CBOE BIUSHHUE O SICHBIM U 00BSICHUMBIM IPaBU-
nam. JIokaJbHOCTh HE00X0JUMa HE TOJIBKO JIJISl TEX TUIIOB 00BSCHEHHH, KOTOPBIE UIYT PHUIOCO(HI
U yU€HbI€, HO TAK)X€ U I METOJI0B, KOTOPBIMHU OHU MOJB3YIOTCS. OHU MOTYT OTAENATH O0OBEKTHI
JpyT OT JIpyra, HOCTUraTh UX MO OJHOMY U IIIar 3a I11aroM CTPOUTh KapTuHy Mupa. [lepen Humu He
CTOUT HEBBINIOJIHUMAS 3ajjaya BOCTIPUSTUS BCETO Cpasy.

B 1948 1, K KOHILy CBO€H KU3HH, DUHIITENH PE3IOMUPOBAII 3HAYECHHE JIOKAIBHOCTH B KOPOT-
KoM 7cce: «PU3ndecKue MOHATUSL OTHOCSTCS K pealbHOMY BHELTHEMY MUDY... K BEIllaM, KOTOpbIE
MIPETEHIYIOT Ha “peasibHOe CYILIECTBOBAHNE , HE3aBUCUMOE OT HaOIro1aTeNs. .. DT OObEKTHI Ipe-
TEHAYIOT Ha CyIIECTBOBaHUE, HE3aBUCUMOE JIPYT OT JIpyra, MOCKOJIbKY OHH “‘HaXOAATCS B Pa3HbIX
YacTax NpOCTpaHcTBa” . be3 Takoro mpeanoaokeHusi 0 B3aMMHO HE3aBUCUMOM CYIIECTBOBAHHUM. . .
MIPOCTPAHCTBEHHO Y/IaJI€HHBIX IIPEIMETOB, MPEATOJIOKEHUS, KOTOpoe OepeT Havyaio B 00bIIEHHOM
MBIIIJICHUH, PU3NUECKOE MBIIIJICHHE B U3BECTHOM HaM CMBbICIIE ObLIIO Obl HEBO3MOXKHBIM. Takoke
HEBO3MOYKHO MPEJCTaBUTh, KAK MOXKHO C(OPMYJIUPOBATH M MPOBEPUTH (PU3NUECKUE 3aKOHBI Oe3
TaKOTO YETKOTO pa3ZIesICHUs.

JlokanbHOCTh UMEET TaKO€ TOBCEMECTHOE 3HaUE€HUE ITOTOMY, UTO OHA ABJISIETCS CAMOM CYThIO
npoctpaHcTBa. [lox «mpocTpaHCTBOMY sl TOAPA3yMEBAIO HE TOJIKO «KOCMOC), BOTYUHY KOCMOHAB-
TOB U aCTEPOUJIOB, HO U MMPOCTPAHCTBO MEXK/1Yy HAMU U BCEM TE€M, UTO HAXOJIUTCS BOKPYT HAC, IPO-

2 V- .
JIxxon JlonH (1572-1631) — aHDMCKHIA TIOAT, BOCIICBABIINI HEPA3eIbHOCTD U SMHCTBO BIFOOICHHBIX. — [Ipum. peo.
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CTPaHCTBO, KOTOPOE 3aHUMAET HalIE TEJIO U BCE OCTAJIBHOE, IPOCTPAHCTBO, B KOTOPOM MBI 3aMa-
xuBaeMmcsi 0eficO0NbHON OUTOM MM JIeJIaeM 3aMepbl ¢ MOMOUIbI0 pyJeTku. Hampasisiere iau Bbl
TEJIECKOII Ha TUTAHETHI MJIM HAa OKHA COCEZEH, BBI CMOTPHUTE Yepe3 IPOCTPaHCTBO. 11 MEHs KpacoTa
neif3axa 3aKJII04aeTcs B TOJIOBOKPYKUTEIBLHOM OIIYIIEHUH, OyITO 0XBaThIBACLIb IPOCTPAHCTBO,
3TO YTO-TO BPOJIE UyBCTBA, BO3HUKAIOIIETO, KOIZ1a CMOTPUIIb C OOJIBLION BHICOTHI BHU3, TOJIBKO B
3TOM CJIy4ae CMOTPHILb B TOPU30HTAIIBHOM HAIPABICHUH U IOHUMAEIIb, YTO T€ MAJIEHBKUE TOUKH
Ha JPyroil CTOPOHE J0JIMHBI JEMCTBUTEIBLHO TaM HaXOAATCS M YTO MOXKHO UX [TOTPOTaTh, ObLIN Obl
PYKHU JOCTaTO4YHOM JUIMHBI.

Kak naBHO NOHANIM XyAO0KHUKH, IPOCTPAHCTBO — 3TO HE OTCYTCTBUE YETr0-TO, & HEKAasl CyIl-
HOCTB cama 1o cebe. To, 9To HaXOMUTCSI MEXKIY MTPEIMETaMHU Ha XOJICTE, TaK JK€ BAYKHO JJIs1 KOMITO-
3ULIMU, KaK U caMu nipeameTsl. [1is pusnka mpocTpaHCTBO — ATO XOJICT i (PU3UUYECKON peasibHO-
ctu. [IpakTndecku Bce CBOMCTBA HANX (PU3NIECKUX CYIIHOCTEH SBIISIOTCS TPOCTPAHCTBEHHBIMH.
Me1 3anumaeM mecto. Y Hac ecTh popma. Mb1 nBuraemcs. Hamm Tena — 3To 3aMbICTIOBAThIN TaHEIl
KJIETOK M KHJIKOCTEH B MpOCTpaHCTBE. Hamm MBICTH — 3TO MMIYNbBCHI, OBICTPO ABHTAIOIIAECS
B0JIb TPAEKTOPUI B pocTpaHcTBe. JItoboe B3auMoielcTBIE, KOTOPOE MTPOUCXOIUT MEKTY HaMU
1 OCTAJIBHBIM MHPOM, IPOXOJIUT Yepe3 MPOCTPAHCTBO. KUBBIE CYIIECTBA — ATO CYUHOCHU, & UYTO
TaKo€ CYLIHOCTb, €CJIH HE 4aCcTh BCEIIeHHOM, KOTOpas OJIy4aeT CBOX HEITOBTOPUMYIO UHIAUBUY-
aJIbHOCTh B CHIIy TOTO, YTO 3aHUMAET OIpe/IeJIeHHYI0 001acTh MPOCTpaHCTBA?

Omsnka OepeT Hayalo U3 UCCIEAOBAHMS TOTO, KaK MPEIMETHI IBUKYTCS B MPOCTPAHCTBE,
U IPOCTPAHCTBO OIpPENEseT MPAKTUUYECKH BCE BETMUMHBI, C KOTOPBIMU (PHU3HKa UMEET JEJI0: pac-
CTOsIHHE, pa3Mmep, popma, IOJI0KEHHEe, CKOPOCTh, HallpaBleHue. J[pyrue cBoiCTBa MUpa MOTYT HE
Ka3aThbCsl POCTPAHCTBEHHBIMH, HO 3TO HE TaK: LIBET, HAIPUMED, COOTBETCTBYET JJINHE CBETOBOU
BOJIHBI. BCEro HECKOJIBKO CBOMCTB MaTepHUH, TAKUX KaK MEKTPUUECKUN 3apsill, HE UMEIOT U3BECT-
HOTO MTPOCTPAHCTBEHHOIO OOBSICHEHHUS, U J1a)Ke OHU BBILAAIOT Ce0sl, U3MEHSsI HallpaBJIEHUE JIBUKe-
HUA B pocTpaHcTse. [Ipy B3msae Ha mpeaMeT BCe, YTO Mbl BUIMM, B KOHEYHOM CYETE CBA3AaHO C
MIPOCTPAHCTBOM, IIOCKOJIBKY ONPEAEISIETCS B3AUMHBIM PACIIOI0KEHUEM YaCTHUIL; YaCTULIBI CAMH 110
cebe — BCero JIMIIb Mesbuaiiime Kpynuipsl. @yHkuus ciaenyet u3 popmsl. Jlaske HENpOCTPaHCTBEH-
HBIE TIOHATHS IPEBPAIIAIOTCS B IPOCTPAHCTBEHHBIE B YMax (DU3HMKOB: BpEMsI CTAHOBUTCS OCBIO Ha
rpaduKe, ¥ 3aKOHBI MPUPOJIBI IEHCTBYIOT B aOCTPAKTHBIX MPOCTPAHCTBAX BO3MOXKHOCTEH. Jlaxe
Takol aBTopuTeT, Kak MiMManyuin KaHT, ujien KoToporo okasajid 3HaYuTEIbHOE BIUSHUE HA DWH-
LITeHA, CUNTAJ, YTO HEBO3MOXHO IIPEACTaBUTh MUP O€3 MPOCTPAHCTBA.

Kakast uponust cynp0bl B TOM, 4TO INIaBHBIN MOOOPHUK JIOKATBHOCTHU CTaJl U €€ HUCIIPOBEP-
rareseM. XoTs 0OoJIbIlle BCETO OH U3BECTEH MUPY KaK CO3/1aTellb TEOPUH OTHOcUTebHOCTH, Hobe-
JIEBCKYI0 MIPEMUI0 DUHIITEHH MONy4YMII 3a BKJIaJ B pa3pabOTKy KBAHTOBOW MEXaHWKH, TEOPHH,
OTMCHIBAIONICH MOBEJCHNE aTOMOB M Cy0aTOMHBIX YacThll. Ha camom jerne pu3uKu cuuTaroT, 9To
KBaHTOBAsl MEXaHHMKa OMMCHIBAET MOBECHUE 6ce20, XOTS XapaKTepHble 11 Hee AP PEeKThl CUIIbHEE
BCETO0 MPOSABIISAIOTCS Ha O4eHb MaslbIX MaciuTabax. Teopus BeIpocia U3 Jorajku DUHINTEHA U €ro
COBPEMEHHHUKOB O TOM, YTO aTOMBI M YACTHUIIBI HE MOTYT OBITH MPOCTO YMEHBIIEHHBIMHU BEPCHIMU
TeX BEIIeH, KOTOpbIe Mbl BUIUM BOKPYT ceOsi. Eciii Obl 0OHM ObLIM TAKOBBIMU — TO €CTh BEJIU CEO0sI B
COOTBETCTBUH C KJIACCUUYECKUMH 3aKOHaMH (U3UKH, chopmynupoBaHHbIMU Mcaakom HproToHOM
U IpyTrUMH (PU3HKaMH, — MUP Obl CAMOYHUYTOXKUIICS. ATOMBI CKOJUIAIICUPOBAJIN Obl, YaCTHIIbI B30-
PBaJIKCh, a JAMIOYKU COXKIVIM Obl HAC CMEPTENbHBIM u3aydeHueM. ToT (akT, YTO MBI ellie KUBBI,
03HAYaeT, YTO MaTepus JI0JKHA MOTUMHSITHCS KAKOMY-TO HOBOMY Ha0Opy 3aKOHOB. DMHIITEIH ¢
SHTY3Ma3MOM IIPUHUMAJ HEOOBIUHOE: HA CAMOM JIeJie, HECMOTPS Ha (HECIIPaBeUIMBO) 3apaboTaH-
HYIO B JaJIbHEHILIEM pENyTallio0 PETPOrpaia 1 3allluTHUKA KI1acCUYeCKON (PU3UKHU, OH HEU3MEHHO
OKa3bIBAJICS BIIEPEIU BCEX B MOHUMAHUU HEIIPUBBIYHBIX CBOMCTB KBAHTOBOI'O MUPA.

11



D.. Maccep. «HenokanbHOCTb: PeHOMEH, MEHAOLLMN npencrasneHne o npoctpaHcTee N BpeMeHU, 1 ero 3Ha-
YeHune Oong YepHbixX Aablp, BonbLoro B3pbiBa U Teopvn7| BCero»

Cpenu 3TuX CBOMCTB ObUIa HETOKAJIIBHOCTh. KBaHTOBAsi MEXaHUKA MIPENICKA3bIBAET, YTO JBE
YacTUIl MOTYT CTaTh MoOpaTMMamu. M3-3a OTCYTCTBHS CBSI3BIBAIOIIETO MEXaHW3Ma YaCTHIIBI
BpoOJie OBl MOJTHOCTHIO aBTOHOMHBI, M BCE 7K€ BO3/ICHCTBHE Ha OJIHY U3 HUX O3HA4YaeT BO3JCHCTBHE
U Ha BTOPYIO, KaK OyaTO OBl paccTOsSIHUE /Ul HUX HUYero He 3HauuT. HayuHblil MeTon «pazaensit
U BJIACTBYi» B UX cilydae He paboTaeT. YacTUIIbl IMEIOT COBMECTHBIE CBOMCTBA, KOTOPBIE HENb3S
00HapyKUTb, €CJIM CMOTPETh HA KaXKyI0 U3 HUX 10 OYEpeIU, — Hy>KHO HaOJII0AaTh 32 HUMU OJTHO-
BpeMeHHO. Hair Mup omyTaH CeThIO TaKHX, Ka3aloCh Obl, MUCTUUECKUX B3aUMOCBS3EH. ATOMBI
BAIIIETO TeJIa COXPAHSIOT CBA3b C KAXKIBIM YEJIOBEKOM, KOTOPOTO BBI JTFOOMIIH, — YTO 3BYYUT POMAH-
TUYHO, TIOKA Bbl HE OCO3HAETE, YTO CBSA3b €CTh U C TEM CTPAHHBIM THIIOM, KOTOPBIA KOCHYJICS Bac
MHMOXO/IOM Ha yJIHIIE.

YacTuiibl B IPOTUBOMNOIOKHBIX KOHIIAX BceneHHOM He MOTYT ObITh JEHCTBUTENBHO CBA3aH-
HBIMHU, HE TaK J1? DTa ujes nokaszajach DUHIITEHHY ITYIIOCTbIO, BO3BPATOM K JIOHAYYHBIM IIpEJ-
CTaBJIeHUAM O Maruu. Jlro0as Teopus, MoapazyMeBarolias BO3MOXKHOCTb TaKOTO «IPU3PaYHOro
JICMCTBUS Ha PACCTOSTHIMY», PACCy’KAall OH, JOJDKHO OBITh, YTO-TO yITycKaeT u3 Buay. OH momarad,
YTO MHUP Ha CaMOM JIeJI€ JIOKAJIEH U MPOCTO KaXKEeTCs HEJIOKAIbHBIM, U HCKaJl OoJiee NTyOoKyto Teo-
pHro, KoTopasi Obl OOHAKMIIA CKPBITHIA MEXaHHU3M, MMO3BOJISIOMINN ABYM YaCTHLIAM JICHCTBOBAThH B
YHHUCOH. DUHIITEHH TaK U HE Hallle] TaKyl0 TEOPHUIO U MPU3HAI, YTO, BO3SMOXKHO, 3TO OH CaM 4To-
TO ymyckaeT. Bo3M0OXKHO, HET HUKaKOT0 CKphITOro MexaHnusma. [ [pyuHIuI IokanbHOCTH — a BMECTe
C HUM M Hallle TOHKMaHUe IPOCTPAHCTBA — MOXKET OBITh OIIMOOYHBIM. 32 HECKOJIBKO MECSIIEB 10
KOHYMHBI DUHIITENH Pa3MBbILUISUI O TOM, YTO MOIVIO 3HAUUTh JUIsI HAILIETO TIOHUMaHMsI MUpPa HCUE3-
HOBEHHE npocTpaHcTBa: «Torna Huuezo He OCTaHETCS OT MOETO BO3IYLIHOTO 3aMKa, BKJIKOYast TEO-
PHIO TATOTEHUS, KaK, BIIPOYEM, U OT BCEH COBPEMEHHOMN (PH3HUKI».

Uro ObUIO NEHCTBUTENBHO MyTaroIliUM, TaK 3TO ONTUMHU3M €r0 COBPEMEHHUKOB. [ HuX
HEJIOKaJIbHOCTh OblIa MycTAKOM. [IpuuuHbl MX IpeHeOpeKUTENTLHOTO OTHOIIEHUS ObUIH TPYIHBI
JUIsl TOHMMAaHUS, OHU M JIO CUX HOp SIBJISIFOTCS IIPEIMETOM CHopa JUIsl HCTOPUKOB, HO, MOXKATYH,
camoe Msrkoe oObsICHEHHE 3TOMYy — MparmarusM. Bompocsl, OecriokonBime DWHIITEHHA, MPo-
CTO HE Ka3aJIUCh CYIIECTBEHHBIMH ISl IPAKTHUECKOTO MPUMEHEHNs KBaHTOBOM Teopuu. Tonbko
B 1960-x TT. 10 HOBOTO TMOKOJIEHHSI (PU3UKOB M (PUIOCOPOB HAKOHEI] IONUIA OIACEHUs DifH-
uteiiHa. [IpoBeieHHbIE UMU 3KCTIEPUMEHTHI [TOKA3aJId, YTO HEJIOKAIbHOCTh — 3TO HE TEOpeTHye-
CKUH Kypbe3, a mpas/a xu3Hu. Ho naxe Toraa 60JabIIMHCTBO X KOJUIET YA HEJIOKAaIbHOCTU
MaJjo BHUMaHUS — UMEHHO MOATOMY 5l IPAKTUYECKU CIy4YailHO HaTKHYJICSA Ha 3Ty TeMy, Oyaydu
aCIHMPAHTOM.

Opnaxko B mocnenuue 20 et no3uius Gu3ndecKoro Coo0IIecTBa 3HAUUTETLHO H3MEHMITACH.
HenokanbHOCTB 3axJieCTHYINA TOCIIONCTBYIONIME TeUSHHUS (PU3UKH M BBIILIA JTAJEKO 32 MPEIeIIbl
(heHoMeHa, OTKpbITOro JiHIITEHOM. Kak momynsipu3artop HayKu U peIakTop s He pa3 pa3roBapH-
BaJI C YYEHBIMHU U3 Pa3HbIX COOOIIECTB, C TEMH, KTO U3y4aeT BCE — OT CyOaTOMHBIX YaCTHIL J10 Yep-
HBIX JIbIp U KPYTTHOMAcCIITAaOHOM CTpYyKTyphl Beenennoit. U pa3 3a pa3oM s ciibliiai IpUMEpHO cJie-
nytoiee: «Hy, 3To ctpanHo, 1 51 661 HE TOBEPUJI B TAKOE, €CIIM OBl HE BUJIET ATOTO CaM, HO, IIOXOXKE,
MU [IPOCTO 00s13aH OBITH HEJOKAJIbHBIMY. VccnenoBarenu Benu ceOs Mo100HO TeEM caMbIM coIvia-
COBAHHBIM YaCTHIIAM B Pa3HbIX KOHIaX BceraeHHOM: 3auacTyto He 3Has JpYr Ipyra, OHU TEM He
MeHee MPUXOINIHN K OHUM U TEM K€ BBIBOAAM.

Ecnu DiiHIITEiH cCuuTal, 94To HEJIOKaIHbHOCTh UMEET IIPUBKYC BOJIIIEOCTBA, TO, MOXKET OBITH,
HOBBIE UCCIIEZIOBAaHUS /1al0T OCHOBAaHUS BEPUTH B MapaHOpMallbHbIE sABleHUs? Hekotopble Tak u
pemmnu. B nocnennue necatuneTus psal yUEHbIX MPEAIoarai, YTo HeJIOKaIbHbBIE CBA3H MEXITY
YacTHUIIaMU MOIVIM ObI HAJETTUTh BaC CBEPXbECTECTBEHHBIMU clTIOCOOHOCTSIMU. Hanpumep, eciu 661
YaCTHIIbI BAILlIETO MO3Ta HAXOWJINCH B 3aIlyTAHHOM COCTOSIHMM C YaCTHIIAMU MO3Ta Balllero JIpyra,
TO, BO3MOXKHO, BbI MOIVIM ObI 00ILIaThCs IPYT C APYTrOM € MOMOLIbIO Tenenartuu. Jpyroi kpaiHo-
CTBI0 OBLJIO TO, YTO CBA3AHHBIE C HEJIOKAIBHOCTHIO HAMEKH Ha TapaHOPMaJIbHOE 3aCTaBUIM MHOTHX
YUEHBIX OTBEPIHYTh BCIO ATy 00JIacTh UCCIIEOBAHNM Kak yenyxy. Ha camom niene HUKako# cBsi3u
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31ech HeT. HU 0JTHO M3 CBUAETENBCTB SKCTPACEHCOPHBIX CIIOCOOHOCTEH HE BBIIEPIKAIIO IPOBEPKH,
a o0cyxJaeMble BHJIbI HEJIOKAIBHBIX SIBICHUH MMEIOT CIHUIIKOM CJIa00 BhIpakeHHBIE 3()D(HEKTHI,
YTOOBI COETUHATH YMbI UJIM TUCTAHIIMOHHO BJIMATH HA UCXOJ 0eicOOIbHBIX MaTueH.

Hekoropeie paccrpauBatorcst u3-3a 3toro. Hampacno. Hactosimee BonmeOcTBO Mupa
COCTOHWT B TOM, YTO OH He BONIIEOHBIH. [1o mprunHaM, KOTOpbIe OBLTH H3JI0KEHBI paHee, JTOKaIb-
HOCTh — HEOOXOMMOE YCIIOBHE HAIIETO CymiecTBOBaHUs. JIF00ash HEJIOKaJIbHOCTh OJDKHA OCTa-
BaTbCsl HA/IEKHO CIPSATAHHOW M BO3HMKATh TOJIKO IPU ONPEEIIEHHBIX YCIOBUSAX, MHA4Y€ Halla
Bcenennas Obuta OBl HEMPUTOMHA JUTS JKU3HU. HemoKaabHOCTH JaeT HaM He4To ropasno Ooiee
BIIEUATJISAIOLIEE, YEM [TapaHOPMAJIbHBIE SIBJIEHUS: BO3MOYKHOCTb B3INIIHYTh HA HICTUHHYIO IPUPOAY
(usmueckoii peabHOCTH. ECiM BO3IEHCTBUS MOTYT IepecekaTh MPOCTPAHCTBO TakK, CJIOBHO €ro Ha
CaMOM JIeJIe HET, TO U3 ATOT0 CIeAYyEeT €CTECTBEHHBIHN BBIBOJI: NPOCMPAHCMEA HA CAMOM Oelle Hem.
Teoperuk n3 Komymb6uiickoro ynusepcurera bpaitan [ puH, KOTOpbIi 3aHUMAaeTCsl TEOpUEH CTPYH,
Hancan B cBoeit kaure 2003 . «Tkanb kocmoca» (The Fabric of the Cosmos), uTo HenmokanbHbIE
CBSI3M «IIOKA3bIBAIOT HaM, YTO IIPOCTPAHCTBO COBCEM HE TAKOE, KaK MbI TyMaJiu panblue». Kakoe ke
oHo Toraa? MccienoBanre HeTOKaIbHOCTH MOKET HaM I0JIcKa3aTh. MHOrue Gpu3MuKM Tenepb CUu-
TaIOT, YTO MPOCTPAHCTBO U BpeMs OOpPEUYECHBI: OHU SIBIIAIOTCS HE (DyH/IaMEHTaIbHBIMU 3IEMEHTaMU
(u3nyeckoro Mupa, Ho CJI€eICTBUEM NEPBO3JAHHOTO COCTOSHUS OTCYTCTBUS IpocTpaHcTsa. [Ipo-
CTPAHCTBO [TOX0)KE HAa KOBEP C 00TpenaHHbIMU KpassMU U 3ajbiciHaMu. [10100HO TOMyY Kak pa3riis-
JIbIBAaHUE 3aJIBICHH [TO3BOJIIET HAM YBHJIETh OCHOBY KOBpPa, U3yU€HHUE MPOSBICHUH HEJIOKAIbHOCTH
MOJKET IPOJIUTH CBET Ha TO, KaK MPOCTPAHCTBO CTPOUTCS U3 OECIPOCTPAHCTBEHHBIX COCTABIISIO-
TIHX.

«S1 Bcerna ayman v npojoiKaro AyMaTb, YTO OTKPBITUE U MOATBEPKACHUE HEJIOKAIbHOCTH
SBJISIETCSI CAMBIM IOPA3UTENbHBIM OTKphITHEM B pu3uke XX B.», — roBopuT Tum MoiuH, npo-
deccop Heio-MopKckoro yHuBepCcHTeTa B ONMH U3 BeAymuX Gpunocodos ¢pusuku B mupe. B cra-
The KoHIa 1990-X IT. OH pe3roMUpPOBaI ee ciencTBus: «Mup — 3T0 HE POCTO HAOOP OTIACITHHO
CYLIECTBYIOIIUX JIOKAJTU30BAHHBIX OOBEKTOB, CBSI3aHHBIX BHEILIHE TOJIBKO MPOCTPAHCTBOM U BpE-
MeHneM. Uto-To 6osee rirybokoe, 60s1ee TAMHCTBEHHOE CBSI3bIBAET BOSAMHO TKAaHb MUPO3AaHUS. MBI
TOJIBKO-TOJIBKO TOCTUIVIA TOTO MOMEHTA B Pa3BUTHH (PU3HUKH, KOTJIa MOKHO HayaTh Pa3MbIILIATH
0 TOM, 4TO ObI 3TO MOIJIO OBITHY.

B T0 %€ BpeMsi HMEHHO [TOTOMY, YTO TaK MHOTO CTOUT Ha KOHY, APYTUe YUE€HbIE TOBOPAT MHE,
YTO HEJIOKAJIbHOCTh HE MOXKET OBbITh ITPABJIOi, UTO TE€ UM MHBIE HEJIOKAIbHBIE SIBIICHUS HABEPHSIKA
OKa)KyTCsl OILIMOKOM TOJIKOBAHHUS U YTO CBAJIMBATh X BCE B OJJHY Ky4y — 3TO HElpaBWIbHO. OU3UKU
JOCTUIIIU OOJIBIIMX YCIIEXOB, UCIOJIB3YsI IPOCTPAHCTBEHHOE MBILIUIEHHUE, U HE OTKAXYTCs OT HETO
Tak npocto. OnuH ckentuk, bunn Yupy, npenonasarens ¢pusuku B YHuBepcurere bpuranckoit
KomymOun, 1ymaeT npuMepHo Tak ke, Kak Ayman DiHmrelH: « Ecinu mHe Hy»HO 3HaTh Bee 0 Bee-
JIEHHOM, YTOOBI 3HAaTh XOTh YTO-HUOY/Ib, €CJIU Mbl BOCIIPUHUMAEM HEJIOKAJIIbHOCTh CEPhE3HO, €CIIN
TO, YTO MPOUCXOAMNT 3/1€Ch, 3ABUCUT OT TOT'0, YTO IPOUCXOJUT CO 3B€3/1aMU, TO (U3HKA CTAHOBUTCS
MPaKTUYECKH HEBO3MOXKHOMU. UTo enaeT Gu3nKy BOZMOXKHOM, TaK 3TO TO, YTO MUP JOIYCKAET pa3-
JieJieHre Ha yacTu. Eciu HaMm 1eHCTBUTENBHO HYKHO CMOTPETh Ha 3B€3/1bl, YTOOBI YBUAETH Oy1y-
uiee, TO s He MOHUMAl0, KaK MOYKHO MPOJ0KaTh 3aHUMAThCs (PU3UKONY.

[TomuMo TOrO UTO €if MpUCYIE OYapOBAHUE, HEIOKAIBHOCTD TAKXKE SIBJSETCS HUJ€aTbHBIM
00BEKTOM JUIsl HaydHbIX CHOpoB. PasHoracus Mexay TakuMH JOAbMHU, Kak MominH u YHpy,
HCKJTIOYUTEIBHO UHTEIIEKTYalbHbl. OTCYTCTBUE SKOHOMUYECKUX HHTEPECOB HE MO3BOJISIET 3aI10-
JO3PUTH CKPBITBIE MOTHBBIL. 371€Ch HET J000MCTOB M3 Exxon Mobil3, OpoAsimux mo Kopuaopam.
ONIoHEeHTHl HE UMEIOT SIBHOM JIMYHOM HETIPUSA3HU, MHOTHE U3 HUX SIBJISIOTCA Apy3bsiMu. Marema-
THKa JOBOJIBHO NIPOCTA, YKCIIEPUMEHTAIbHO IIOJy4YEHHbIE JAHHBIE HeocnopuMBl. 1 Bce ke crnopsl

3 Exxon Mobil Corp. — aMEpHUKaHCKast He(i)TS{HaS[ KOMITaHU, U3BECTHAA, B YaCTHOCTH, TEM, UTO (1)I/IHaHCI/Ip0BaJ'Ia HUCCJIICAOBAHUAA,
PE3YJIbTAaThl KOTOPBIX OTPULIAIN BJIMSAHUE NNAPHUKOBBIX I'a30B HAa U3MCHCHUEC KJIMMara. — pru nep.
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TSHYTCS IOKOJICHUSIMU. B HaIlIM THU yueHbIe TOBTOPSIIOT apIyMEHThI, KOTOPbIE 3ByUaJIt €1le B CIO0-
pax OiHITelHA U ero npoTUBHUKOB B 1920-1930-x rr. [louemy tak mpoucxoaut? U1 uro nenarsb
BCEM OCTaJIbHBIM, KOI/Ia SKCIEPTHI HE MOTYT IIPUMTH K COIIacuio?

PaccmoTrpuMm Hambosiee M3BECTHBIN HAayYHBIH CHOP HEJABHETO BPEMEHH: M3MEHEHHE KIIU-
Mara. BoibIIMHCTBO KIMMATOJIOTOB CYUTAOT, UTO YEJIOBEUECKasl AEITEIbHOCTb IPUBOJUT K ITOTETI-
JICHUIO Ha IUTaHETE, IPOTUBHUKH 3TON MO3ULIMU J0 CUX IOP OCMApPUBAIOT 3TO, U UX TOBOABI MOTYT
BBI3bIBATH 3aMEIIATENILCTBO Y TEX, KTO YUTAET ra3eTy WK OpOAUT 1O ceTU. Y OOJBbIINHCTBA JOAEH
HET BPEMEHU Ha TO, YTOOBI CTaTh SKCIIEPTAMHU 10 MOAEIAM OOIIeH HUPKYISILIUYA U U3MEPEHUSIM
JUIMHHOBOJIHOBOT'O U3J1ydyeHus. Ho 01HO MBI MOKEM MOHSTH TOYHO: B IPAKTUUYECKOM CMBICIIE CIIOP
MOYKHO Pa3pelInTh HE3aBUCHMO OT TOT'0, IPOIOJIKAIOT JIM IKCIEPTHI CIOPUTH. B ciayyae ¢ nsme-
HEHUEM KJIMMaTa OOIIECTBEHHOCTh YX€ 3HAeT BCE, YTO €il HykHO. CylIecTByeT HEMaJIbli PUCK
KJIMMAaTHYECKON KaTacTpOdbl, U €ro CHIKCHHWE MHAue KakK Olaropa3yMueM HE Ha30BEIIb: YTOOBI
NOHUMATh HEOOXOAMMOCTh CTPAXOBaHUS OT IOXKapa, HE HY>KHO ObITh KaHIUAAaTOM HayK 110 TEOPUU
ropeHus. Tak ke U ¢ HelIOKaJbHOCTbhIO. J[aXke camble HecrubaeMble CKENTUKU TeNepb MPU3HAIOT,
YTO MPOUCXOJIUT YMO-MO OYE€Hb CTPAHHOE, YTO-TO, 3ACTABIISIFOIIEE HAC BBIXOAUTD 32 pAMKH CaMbIX
IyOOKO YKOPEHHUBILIUXCS MTPEICTABICHHUM O TPOCTPAHCTBE U BPEMEHHU, YTO-TO, TpeOyrolee MOCTH-
KEHUS1, €CITM MBI XOTUM Y3HaTh, KaKk BO3HHKIIA BceneHHast n kak pu3nueckuii MUp oOpa3yeT OTHO
COBEpILIEHHOE IIEJIO0E.

Bocrmpusitie 001mecTBOM — 3TO HE MPOCTO MOOOYHBIN BOMpoc it Hayku. OHO HAmpsMyro
HMEET OTHOILEHUE K eIy, TOCKOJIbKY B U3MEHUMBOM HCCIIe10BaTEIbCKON CpEe, I1e UaAeH O0pIoTCs
JpyT C IPYTOM U HET HUYEro abCOJIOTHO SICHOTO, TPAJUIMOHHBIE, C TOYKU 3PEHUS CTOPOHHHUX
Habroarenei, cnocoob! GyHKIMOHUPOBAHUS HAYKH, T. €. UCTIOIb30BaHNe (haKTOB, IOTHKH, YPaB-
HEHUH, SKCIEPUMEHTOB, HEJIOCTATOUHBI JUIS IPEKpaLeHHs IPEeHUH. YUeHbIM IPUXOAUTCA Toja-
raThCs Ha YyThe, 00pa3HbIE CBSI3U U CYXICHUS 00 aJeKBaTHOCTH WX (pyHIaMEHTaIbHBIX MPUHITH-
[I0B, OCHOBAaHHbIE Ha CyObEKTUBHOM OlleHKe. PelnB nccineoBaTh HEOKaJIbHOCTD, 51 pACCUNUTHIBAI
HECIIEITHO NPOTYJIAThCA Ha MPUPOAE, HO OKa3ajcs B MPUUYIMBOM TPOIUYECKOM JIECY, TOTHOM
ONECTAINX JUCTHEB, U3BUIUCTBIX TPOIMOK U COOJIA3HUTEIbHBIX MPHUCTAHMIL, KUIIAIIUX OrHEH-
HBIMU MypaBbsiMH. OIHN yYeHBIE HCIIBITHIBAIOT TPETIET Tepel OyHTapCKOM Uieeid MOCTaBUTh IO
BOTIPOC OJTHO M3 CTAPSHINNX U TTyOOYalIIuX TOHATHIH B Hayke. J[pyrue coaporarTcs oT momo0-
Horo 6e3ymMcTBa. Eciiy 10KaabHOCTh HAapyIIaeTcs, 3HAYUT JIU 3TO, YTO HAIl MUP B KOHEYHOM CUETE
HEMOCTHKUM, KaK onacayics DUHIITEIH, UM CMOTYT JM (U3UKU HAaWTH KaKOK-TO APYrou crnocod
€ro MoCTUXeHus?
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1. MHoroo6pa3ne BMOOB HENOKasNIbHOCTU

JlaGoparopust Dupuke ['anbpBe3a B YHuBepcurere Konrelita pazmepoM npuMepHO ¢ rapax
Ha [apy MallluH U, KaK 1 OOJIBIIMHCTBO Tapaxkeil, 3a0ura Bcakoi BcssunHOM. Bions creH pacnosno-
KEHBI CTOJIbI, 3aCTABJICHHbIEC SIIUKAMU C HHCTPYMEHTAMH, HEUCIIPAaBHBIMU B TOW WJIM UHOM Mepe
ANIEKTPOHHBIMH YCTPOICTBaMH, a ClieBa OT BXOJ/la HAXOAUTCS CaMblii YacTO MCIOJIb3YyEeMBbIi armna-
par — koeBapka. B cepennHe KOMHATBI CTOUT Mapa ONTUYECKUX CKaMEH: OueHb MPOYHbIE CTAJIb-
Hble TIAaT(GOpPMBI pa3MepoM C 0OEAECHHBINH CTOJI, OKPBITHIE CEThIO OTBEPCTUM TS 3aKpEIIeHUs
3epKaJl, Ipu3M, JIuH3 U GuiabsTpoB. «Kak OynTo cHOBa Urpaeiib B KOHCTPYKTOP», — FOBOPUT [ 'aib-
BE3, BECEJIbIN NepyaHel], KOTOPbIH CUIBHO HarloMuHaeT Jina dpaHkeHa*.

Ecnu ko 1 B3s11 Ha ce0st 3a1a4y MOKa3aTh MUPY, KaK BBIIVISLAUT KBAHTOBAs 3ally TAHHOCTh, TAK
9710 l"anbBe3. 3amyTaHHOCTh — 3TO HauboJIee U3BECTHBIN THUIT HEJIOKAJIbHOCTU U3 TEX, YTO HAOMI0-
JIAJIMCh COBPEMEHHBIMU (PU3MKaMU, 1 MIMEHHO OH Iyrai1 DifHmreliHa. CioBo entanglement («3arry-
TAHHOCThY) B aHIJIUICKOM SI3bIKE MIMEET KOHHOTAIIMN POMAHTHUECKOU CBSA3U: 0COOBIE M, BO3MOXKHO,
MY4YHTENbHBIE B3aMMOOTHOLIEHHS. /IBE 3amyTaHHBIE APYT C IPYTOM YaCTULIBI HE B IIPAMOM CMBICIIE
CIUIETAIOTCA, KaK KIyOKH IPsKH, CKOpee MEXIy HUMHU CYILECTBYET 0co0ast CBA3b, /ISl KOTOPOU
MIPOCTPAHCTBO HE UMEET 3Ha4eHus. Bbl MoxkeTe HaOMIOnaTh ATO SBJICHUE, CO3/1aBasi, OTKIIOHSS U
U3Mepss JIyud CBEeTa — He OObIUHBIE TyYH OT (OHAPUKA, A TyYKH 3aIyTaHHbIX (OTOHOB. B mepBbIx
BEPCHUAX ITOTO SKCIEPUMEHTa, MpoBeaeHHbIX B 1970-x rr. B bepknu u B ['apBapse, Obliu 3ajeii-
CTBOBaHBI XUTPOYMHbIE H300pETEHUSI «OE3yMHBIX YUEHBIX» BpPOJIE pacKaJleHHbIX Meueil, mrade-
Jeil OKOHHBIX CTEKOJI ¥ IPOXOUyIIUX TeneTainos. ['anbBe3 Bocnosib3oBasics Blue-ray nazepamu u
OIITOBOJIOKHOM JIJIsl TOTO, YTOOBI YMEHBIIUTH pa3Mepbl YCTAaHOBKHU, TAaK YTO TEMEPh OHA yMEILIaeTCs
Ha IIKOJIBHOM MapTe.

BonbIMHCTBO 3HAKOMBIX MHE (DU3MKOB-IKCIIEPUMEHTATOPOB B IIyOWHE IylIM M300pera-
TEJH, KOTOPBIX XUTPOYMHBIE YCTPOKHCTBA IPUBOAT B BOCTOPI HE MEHBIIIE, YEM TailHbI BeeleHHOM.
OpnuH skcniepumenTarop u3 LleHTpa kBaHTOBBIX TexHONOrMi B CHHramype cka3al MHE, YTO B €r0
1a00paTOpUH CTYAEHTHI-HOBUYKH JIOJKHBI IPOUTH 0COOBIH TECT. B HEM HeT HM 0/THOTO BOIIpOCca MO
¢uzuke. CTyeHTaM mpeniaraloT pacckasarb, CIy4daloch JIM UM pa3o0parh Kakoi-HUOYb ObITO-
BOI puOOp 1 coOpaTh €ro 0OpaTHO JI0 TOTo, KaK JJOMAIIHuE y3HaBaiu 00 3ToM. [Toxoxke, 4To cTH-
pabHbIE MALLMHBI IOJB3YIOTCS B 3TOM CMBIcie ycnexoM. UTo kacaercs ["anbBesa, TO €ro 1eTCKou
CTPAacThiO ObLIa XMMUS: €€ B3phIBOOINACHAs pa3HOBUIHOCTh. OH mpoBel AeTcTBO B JIume, B paii-
OHE, IJI€ KWIN JIFOAU CPEAHETO TOCTaTKa, U OAHAXKIBI C IPY3bsIMH HOIBITAJICA CIIENATh OPOX. Y
HUX MOJIyYHJIaCh TOJIBKO JIBIMOBYXA, UTO, BO3MOYKHO, U K JyuiieMy. «[Tomyunnocs HaMHOro Bece-
jee, 4eM KaKue-TO B3phIBbI, — BcloMuHaeT ['anbBe3. — HaBepHoe, 3T0 ObLI0 HE 0ueHb Oe3011acHO.

ITo cnoBam I'anbBe3a, OH cTal MOOOPHUKOM HEJIOKAIBHOCTH MPaKTHUECKH cirydaitHo. Kak
1 OOJNBIIMHCTBO (PU3UKOB, OH HE CIUILIKOM 3ayMbIBAJICS 00 3TOM siBIE€HUM 10 KoHna 1990-x rr.,
KOTJla OJMH KOJIJIETa 3ariisiHy/l K HeMy B KaOWHET ¢ BeCbMa BOJIHYIOIIMMH HOBOCTSIMH: aBCTpHIi-
ckuil puzuk AntoH LlaiinuHrep M ero ToBapuIIM MO JTaOOPATOPUK MCIIOIB30BAIHN 3aITyTaHHOCTh
JUIsL TEJIENOPTAllMM YacTUll U3 OJHOrO MecTa B Apyroe. Terenopmayua?! Hu onuH NOKIOHHUK
«3BE3AHOTO My TH»® HE MOT OCTaThCs paBHOAYIIHBIM. XOTs rpynna Llainuarepa Tenenopruposaia
BCETO JIMILb OT/ICIbHBIE (POTOHBI, a HE AECAHTHBIN OTPST KOCMUYECKHUX KOpabiieil, BOCTOPT OT 3TOT0
COOBITHS 3aTMUJI BCE, UTO OBLIIO CBA3aHO C AbIMOBYXaMH. [Ipruem meroauka Obu1a mpoctoit. [pen-
MIOJIOKHUM, BBl XOTUTE TEJICIOPTUPOBATH (POTOH M3 JIEBOI MOJIOBUHBI JIAOOpaTOpHH B MpaByro. CHa-
Yasa Bbl TIOATOTABIMBACTE TEJICTIOPTHI, CO3aBast Mapy 3amyTaHHBIX (JOTOHOB U MOMEINIAs OIUH B

4 o o
Amnan Crroapt «Om» OpaHKeH — aMepHKaHCKUI HCaTelb, KOMHUK, PAAHOBEAYINNH U HOIUTHK. — [Ipum. nep.

3 Star Trek — MOMYJSIPHEI aMepHKaHCKUI HayIHO-(aHTaCTHIECKHUH Tenecepra, co3qanubli [xnaom Porrendeppu u momo-
JKUBIIMNA HAYaJIo LIeJI0N BCEJIEHHON «3BE3HOTO Iy TH». — [lpum. nep.
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OJTHOM TIOJIOBHMHE JIaOOpaTopuu, a APyror Bo BTopoi monoBuHe. [locie atoro Bel Gepere GoOTOH,
KOTOPBIN XOTUTE MEPEHECTH, U OPTaHU3YETE €r0 B3aUMOACUCTBUE € JIeBOM YacTULEH. II0CKOIBKY
3aryTaHHbIE YaCTULIBI HAXOJATCS B 0CO0O0M CBSA3U JIpYT C APYTOM, 3TO B3aUMOAEHCTBUE Cpa3y ke
IPOSIBIISIETCS CIIPaBa, YTO MO3BOJISIET GOTOHY TaM Bocco3aarhesi. (HekoTopsie mpuanparoTes K ciio-
BaM M CIIOPST, AEMCTBUTEIBHO JM MOXKHO Ha3bIBaTh 3TOT IpoLece Tesenopranueil. OHK CUNTAIOT,
YTO IO CMBICITY TO OOJIbIIE MOXOXKE HA «KPAXKY JUUHOCTUY. DKCIIEPUMEHTATOPHI JTUILAOT JIEBYIO
YaCTHUIy €€ CBOWCTB M HABA3BIBAIOT UX IIpaBoil yactuue. Ho yactuma — 3To BCEro Jumb CyMma ee
CBOMCTB, TaK YTO 3TU J[BA ONMCAHUS SKBUBAJICHTHBI.)

VY I'anbBe3a ¢ KOJUIETOM YK€ UMENIOCh BCE HEOOXOAMMOE 000pYIOBaHHE, U BCKOPE OHU TOXKE
nepeMelnaiy 4acTULIbl 0 CBOeH aboparopuu. « Mbl MBITAINCH MOHATH TEIENOPTALMIO POCTO
panu uHTepecay, — roBopuT l'anbBe3. pyroi koiiera npeajioKuiI UM MPUIyMaTh TaKOM dKCIe-
PUMEHT C 3aIlyTaHHOCTBIO, KOTOPBIA MOIIIH OBl MMOBTOPUTH JaXKe CIIyIIATeNd Kypca (GU3UKH JUIS
JMPUKOB. B HEM HE MPOUCXOAUT TEIECNOPTALMH, HO BBIIOJIHACTCS IEPBBIIA U CAMBbIA BayKHBIN 3TaIl
3TOTO MPOIIECcca, 3 MIMEHHO: CO3JAI0TCS M PACIIPEIEIISIOTCS 3alyTaHHbIe POTOHBI. XOTS YCTaHOBKA
Ka)KeTCs Tenephb O4YeHb MPOCTOM, TPYTINa YYSHbIX OMIach Haj Hell Ba roga. ['anbpBe3 opraHnzoBal
netnue cemuHapsl 1t ALPhA, acconmanum ¢puszndeckoro o0pa3oBaHusi, 9T0OOBI TOKA3aTh MIPETIO-
JIaBaTeIsiM, KaK MPOBOANUTE ATOT HKCIIEPUMEHT, a TAKXKE OITyOIMKOBAI CBOM MHCTPYKIMH OHJIAIH,
YTOOBI JIFOOUTENH JI€JIaTh BCE CBOMMHU pyKaMHU MOIVIM CO3/aBaTh 3allyTaHHbIE YACTHIIbI y ceOs B
nonsanax. beBmumii npesunent ALPhA JI3Bun Ban baak Bockiumaer: «Mbl JaBHO MpOLLIH Ty
CTa/IM10, KOrJa [M3yUYeHHe | 3aIyTaHHOCTH ObLIO UCKIIIOUUTEIBHO J1€JI0M YHUBEpcUTeToB. OHO cTa-
HOBHTCSI MAaCCOBBIM.

B TOT nenp, xorna s mocetm aboparopuro ['anbpBes3a, oHA M3 ONTUYECKUX CKaMeil Oblia
OTJIaHa OJ SKCIIEPUMEHT 10 U3yYECHMIO 3allyTaHHOCTH, LI€JIb KOTOPOIrO 3aKJIF0Yaach HE TOJIBKO
B JEMOHCTPALIMM 3allyTAHHOCTH, HO U B MCCJIEIOBAHUM BO3MOXKHOW NPUYMHBI ITOTO SIBJICHUS.
MHe KaxeTcsl, YTO YCTaHOBKA I10 CYILIECTBY SBJISI€TCS BHICOKOTEXHOJIOTMYHOM MamnHoi Py6a ['o-
noepra’® mist momOpackiBanus MoHET. OHM TAAIOT OPJIOM HJIM PEIIKON B 3aBUCHMOCTH OT TOTO,
MpoXoaAT uepe3 punbTp win HeT. CuctemMa HaCTpOEHa TaKUM 00pa3oM, YTO BEPOSTHOCTh MPOUTH
ero — 50 Ha 50, kak B ciy4yae noAOpachlBaHUs MPaBUILHOM MOHETHI. B cylHOCTH, TUTaH Takou:
CO3/1aTh Mapy TaKMX MOHET, NOJOPOCUTh UX OAHOBPEMEHHO, IOCMOTPETh, KAKOW CTOPOHON OHU
yHaayT, cO3JaTh el OAHY Hapy, Moa0poCcuTh €€ U T. 1. [IOBTOPUTH OIBIT HECKOJIBKO THICSY pa3 U
coOparb cTarucTuky. KaxkeTcsi, 4To Mbl TpaTUM MHOTO YCHUJIMI pajy MpeacKa3yeMoro pe3yprara,
II0Ka HE BCTIOMHHUIIIb O TOM, YTO Pa3roBOP UAET O KGAHMOGbIX MOHETAX. SICHO, UTO IIPE/ICTABICHHE
YacTHIl B BUJIE€ MOHET — 3T0 MeTadopa, HO €CIM HE BOCIIPUHUMATD €€ CIIMIIKOM OyKBaJIbHO, TO OHA
BIIOJIHE 3aKOHHA. PU3MKHU CaMU TOHUMAIOT SIBJICHUSI IPU IIOMOILU MeTadop.

UToOBI MpUBECTH YCTAHOBKY B JeicTBHE, ['ambBe3 mpoIyckaeT Jyd yiabTpaduoiIeToBOro
Ja3epa yepe3 psij ONTHYECKUX DJIEMEHTOB, 00€CIeUHBAIOIINX JOIKHYIO IOCTUPOBKY. DTOT Jyd
rornasiaeT Ha HeOONbIIoM KpucTail 6opara Oapusi, BEIIeCTBa, OTKPHITOrO KUTAUCKUMH YYEHBIMU
B Hayase 1980-X IT., KOTOPBIN pacilerisieT yiabTpaduoaeTOBbIN JyY Ha JIBa KpacHbIX Jyda. Pac-
LIeTJIEHUE MPOUCXOANT HA YPOBHE OTJIEIbHBIX YACTHIL: €CJIU Obl BbI MOTJIM BUJEThH JIy4U KaK MMOTOK
(hOoTOHOB, TO 3aMeTHIIN Obl, KaK HEKOTOPbIE YIIbTpaduoneToBbie (OTOHBI YIAPSIOTCS O KPUCTAILT U
JeNATCS Ha JIBa MIEHTUYHBIX KpacHbIX poToHa. BoT Bam 1 MoHeThl. HenocpencTBeHHo nepesa Kpu-
CTaJUIOM HaXOJUTCSI ONITHYECKUH JIEMEHT, N3BECTHBIN KaK BOJIHOBAS IJIAaCTUHKA, KOTOPHIN [ anbBe3
HCIIOJIB3YET JJISl TOTO, YTOOBI KOHTPOJIUPOBATh BHIXOJJHON MOTOK OT KpUcTailia. B 3aBucuMocTH OT
TOTO, KaK OH YCTaHABJIMBAET BOJIHOBYIO IJIACTHUHKY, KpaCHbIE (JOTOHBI MOIY4AIOTCSI 3aIly TaHHBIMU
WJIA HET.

6 Py6 I'onnbepr — aMepuKaHCKHI KapuUKaTypHCT, IHcaTeNls U n300peTarenb. [3BecTeH cepueil Kapukaryp, H300pakalomux
Ype3BBIYAHHO CIOKHBIE M TPOMO3IKHE YCTPOUCTBA IS BRIIOJHEHUSI O4€Hb IPOCTHIX QYHKIU. — [Ipum. peo.
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Nazep

3epkano

1.1. JxcnepuMeHTANbHAA YCTAHOBKA A5 H3YHMeHHA KBAHTOBOM sanyTanHoctH (Fouio-
crpaums Lwen Kpucrencen)
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Kak Tonbko KpacHble Jydd pacxoadTcs, OHM IEPECTAlOT B3aMMOJIEHCTBOBAThH. [ anbBe3
HAIpaBIIsieT KaKIbIH JTyd B TOISIPU3AMOHHBINA (DUIIBTpP, OUYSHD MOXOKHUK HA TOT, 4TO (oTOrpadsi
HaKpy4YMBalOT Ha OOBEKTHB JI MOJAABICHUS OMMKOB. PUIBTP HMPOMYyCKAaeT WU 3aJep’KUBaET
(hOTOHBI B 3aBUCHMOCTH OT UX OPUEHTALINH, T. €. OT UX MOJIsipu3anuu. ['aapBe3 MOKET C MOMOIIIBIO
auMba Ha 00Ky (DMIIBTpa KOHTPOJIMPOBATh, Kakue (POTOHBI OH OyJeT MpoIrycKarh. J{ist 3Toro sKc-
nepuMenTa oba (puIbTpa HACTPAMBAIOTCS OAMHAKOBO, TaK, YTOOBI OHU MPOIYCKAIH CITyYaliHBIM
00pa3oM MosIoBHHY (POTOHOB, UMHTUPYS TAKUM 00pa3oM MmoA0pachIBAHUE MOHET.

@DOTOHBI, KOTOPBIE MPOXOAAT Uepe3 (PUIBTPHI, HAMPABISIFOTCA HA IETEKTOPHI, IPeodpasyro-
M€ UX B DJIEKTPUUECKHE UMIYIbChl. DTH JETEKTOPHI — camasl Joporasi U camasi XpyIkas 4acTb
yCTaHOBKH. M13-3a CBEpXBBICOKOI UyBCTBUTEIBHOCTH, O3BOJISIOLIEH PETUCTPUPOBATH OIUHOYHbBIE
¢dotonbl, onu crost $4000 3a WTYKY ¥ JIETKO MOBPEXKIAKOTCS IPKUM CBEeTOM. Jlake B KOMHATe C
BBIKJIFOYEHHBIM OCBEIIEHHEM JETEKTOPBI PETUCTPUPYIOT (DOTOHBI B OCIIEHOM TEMIIE, TOTOMY YTO
Jake Majenvii mpoOieck cBeTa 3acTaBisieT uX cpadarsiBarh. Halmonast 3a HUMU, s HAYMHAIO
IIOHUMATh, HACKOJILKO CBETIION MOXKET OBITH SIKOOBI TeMHAast KOMHaTa. Heo0xoaumo yoenuThCest, 9To
Tesie()OHBI M HOyTOYKH TOJTHOCTHIO BBIKITIOUEHBI — OJTMH-EAMHCTBEHHBIH BKIIFOYEHHBIH CBETOUO/
MOYKET UCIIOPTUTH BECh SKCIIEPUMEHT. «HaM MpHIIoCch 3aKI€UTh YEPHOU JIEHTOH BCE, YTO CBETU-
Joch B 1aboparopuu, — roBopuT ["anpBes. — Bbl He npeacTaBiseTe, CKOJIBKO 3[1€Ch BCAKHX JIAMITO-
gyex». OH HaKpbIBaeT MPUOOPHI YEPHOM TKAHBIO M 3aKPHIBAET TUIOTHBIM TOJIOTOM BCIO CKaMBIO.

Haxkoner, 7eTekTopsl HOAKIIOYAIOTCS K CYETUYUKY € TpeMs HU(POBBIMH JUCILICSIMHU, PACTIO-
JIO)KEHHBIMH BHE TI0JI0Ta. J[Ba M3 HUX MMOKA3bIBAIOT, KAKOE YKCIIO (DOTOHOB MPOIILIO Yepe3 MPaBhIi
¥ JIEBBIN nosspu3anoHHbie punsTpsl. Korma ["anpBes BKIIOUaeT jasep, 9TH YMciia MEJIbKArOT KakK
MUJTMCEKYH/IbI Ha ceKyHaoMepe. TpeTuil nucruiel mokas3bplBaeT YUCIIO «COBMAAEHUI» — Koraa o0a
(hoToHa U3 TapkI MPOXOAAT KXl yepe3 cBoi ¢puibTp. IIponomkas meradopy MOHET, coBIaze-
HHE 03HA4YaeT, YTo 00e MOHETHI BhImasn opsioM. Jliist ['anbpBe3a Takue COBMACHUS SBIISIOTCS BO3-
MOYKHOCTbIO B3IVISIHYTh HAa KBAHTOBYIO HEJIOKAJIbHOCTb.

[locne HebomnpiION SKCKypcuu Jid MeHs ['anbBe3 TOTOB K NMPOBENEHUIO SKCHEPUMEHTA.
XKenast yoenurbcs, 4To Bce pabOTaeT MPaBHJIBLHO, OH CHadajaa BOCIPOU3BOIUT IONOpACHIBAaHHE
OOBIYHBIX MOHET, HACTPaMBasi IUTACTUHKY TaK, YTOOBI (DOTOHBI ITOTyYaIHCh He3amy TaHHBIMH. CyeT-
YUK [TOKA3bIBACT OKOJIO 25 COBIAJCHHMA B CEKYHTy. [[Jisi cpaBHEHUSI: ecii OBl KaXIbIii ()OTOH B KaXK-
JIOH Tlape mpoxoan uepe3 GuibTp, 6b6u10 061 100 coBmaaeHmii B cekyHay. Takum o0pa3om, yacToTa
COBMAJICHUN paBHAa NPUMEPHO YETBEPTH MAKCHUMAJIBHO BO3MOYKHOTO 3HadeHMs. IMEHHO 3TOro
MOYKHO O)KHJaTh, UCXOJSl U3 3aKOHOB TEOPHUM BeposiTHOCTeH. Ecinu nmoaOpachiBaTh BE MOHETHI,
Kaxx1as OyJeT BblalaTh OpJOM B IOJIOBUHE CIy4yaeB, a 00e OyIyT BblMaaaTh OpJIOM B YETBEPTU
CIIy4aes.

Teneps ['anbpBe3 HacTpanBaeT BOIHOBYIO IUNIACTUHKY TakK, YTOObI (POTOHBI OKa3bIBAJIUCH 3aIly-
TaHHBIMU. YacToTa coBmajeHuil mojackakupaet moduTu 10 50 B cekyHay. MOXKeT mokas3aTrhCsi, YTo
B U3MEHECHMH TTOKa3aHHUI CYeTUYMKa B MOJBAJIbHOM JlabopaTopuu ¢ 25 10 50 HET HUYETO 0COOCH-
Horo. Ho TakoBa ¢u3uka. Hy»kHO HeMaso yCuiIwiA, 9TOOBI IPUTIOTHATE 3aBECY TAWHBI HAJ OKPYKa-
IOLIUM Hac MUPOM, U HAMEKH Ha €€ pa3raJKy OueHb cliadble, HO OT 3TOT0 OHU HE MEHEE 3HAYMMBI.
loab! okuaHUi ¥ IPUTOTOBIEHUH K S TOMY MOMEHTY TOTO CTOMJIM, ITOCKOJIBKY, IVIsiAst Ha 3T 50, 51
NIOHUMAI0, YTO UMEHHO Ha0roaro, u Tpernenty. @oToHbI BeIyT ceds Kak rnapa BOJIIMIECOHBIX MOHET.
[NanpBe3 moaOpackIBaeT THICAYM TAKUX Map, U 00€ MOHETHI BCET/a BINAJAIOT OHOM U TOH e CTO-
poHoii: 60 06€e opiiom, 100 00e pemrkoil. Takoro He ObIBAET MO YUCTOM CITyYaHOCTH.
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Ecnu Ob1 KTO-HUOYIB U3 MOUX JIpy3€il MOKa3aj 3TOT (POKyC Ha BEUEPUHKE: MOAOPACHIBAI ObI
MOHETHI TaK, YTOOBI OHH OJTHOBPEMEHHO BBITIA/IAJIH OPJIaMH B J[Ba pa3a dallie, YeM JOJDKHBI, 5 ObI
MOJyMaJI, 9TO 3TO PO3BITpPhINI. J{OIHKHO OBITH, MOW APYT CXOIWJI B MarasuH sl (POKYCHHKOB H
KyTHJI CTIeIIHAIbHBIC MOHETHI, OIMHAKOBBIE C 00EHX CTOPOH, Pe3yJIbTaT MoJ0PaCcHIBAaHHUS KOTOPHIX
npeaonpeaeneH. Mor a1 nogoOHbINA TPIOK 00BSICHUTH Ty 3aKOHOMEPHOCTb, KOTOPYIO 51 HAOroqa
B 1abopatopuu ["anpBe3a? YToObl HCKIIIOYUTH BO3MOKHOCTD JKYJIbHUUECTBA, | albBe3 UCIONb3YyET
TaKTUKY, KOTOPYIO Mpeaoxui B 1960-e rr. upinanackuil yueHbld, U3y4aBIIni (PU3UKY JI€MEHTap-
HbIx yactuil, [xon Ctroapt bemn. On nmoBopaynBaeT onuH u3 GuibTpoB Ha 90°, 9TO, TaK Ke Kak
U To0pachIBaHNE MOHETHI JIEBOW PYKOM BMECTO NMPaBOM, HE M3MEHSET BEPOSTHOCTH MPOXOK/IE-
HUS YaCTHIIBI Yepe3 HeTo, U €CIIM Pe3yJbTaT ICHCTBUTEIBHO MPEIOTPEICICH, HUUETro He JOKHO
m3MeHuThesA. Ho 310, kazanock Ob1, 0e300u1HOE N3MEHEeHHE g1usiem Ha GOoTOHBI. YacToTa coBma-
JICHUH MaJaeT MPaKTHIECKH 10 HYJISl — €CIIM OUH (POTOH MPOXOUT uepe3 (QUIIBTP, TO BTOPOH Hem.
Jlpyrumu ciioBaMH, BOJIIIEOHBIE MOHETHI BMECTO TOTO, YTOOBI BBITIAIaTh OTHON CTOPOHOM, TEeTIeph
BCET/Ia BHIMAAIOT pa3HBIMU CTOpOHaMH. Eciii OBl KTO-TO XOTEN Bac pa3birparh, eMy Obl IIOHA0-
Omrach 0cobast TOBKOCTh PYK, YTOOBI CIPaBUTHCS ¢ ATUM (GokycoM. [IpoBoast nanpHE#ME yco-
BEPIICHCTBOBAHUS, [ alTbBE3 UCKITIOYAET BCE MBICITUMBIEC TIPUINPKH.

S monxoxKy M enie pa3 u3ydyaro ONTHIECKYI0 CKaMbio. Mex Ty (puisTpaMu paccTosTHUE ITUPH-
HOM ¢ MO0 pyKy. B skcniepumentax LlaiinuHarepa u Apyrux y4eHblX OHO JOXOAHUT A0 COTEH MUIIb,
a uccinenoBarenn L{eHTpa KBAaHTOBBIX TEXHOJIOTHH pa0dOTArOT HaJ MPOBEIECHHEM 3TOTO DKCIICPH-
MEHTa B KOCMOCE, TJIe PACCTOSTHHS OyIyT erie ooubIe. st KpOIIeYHO# YaCTHIIBI 3TO PABHOCHIILHO
npyromy kpato Bcenennoil. @oToHBI BeAyT ceOsl COITACOBAaHHO Ha TakoM paccTosiHuu. OHU He
KOHTaKTHPYIOT JIPYT C IPYTOM, HUKaKas W3BECTHAsl CHJIa HE CBS3BIBACT UX, U TEM HE MCHEE OHH
BeAyT cebs kak eauHoe 1enoe. Korna ["anbpBe3 noBopaunBaeT noyisipu3alluOHHbBIN QUIBTP B JI€BOH
9acTH CKaMbU U (JOTOH MPOXOUT Yepe3 HEeTo, ITOT (POTOH MOJISPU3YETCS B TOM XKE HAIPABICHUH,
9yro 1 (uibTp. Ero 3amyTaHHbBI MapTHEp B TOYHOCTH CIIEAYET 32 HUM: OH NMPHOOPETAET TaKyHo
e TIOJIIPU3AIMIO ¥ COOTBETCTBYIONIMM 00pa30M B3aUMOJACHCTBYET CO CBOMM (HIIBTPOM. Takum
00pa3oMm, IPOHCXOISIIIee CIeBa BIMUSCT Ha (JOTOH CIIPaBa, JTaXke KOT/Ia Ha TIPEOJI0ICHUE ATOTO pac-
CTOSIHHSI KaKUM-TTHOO BO3/IEHCTBHEM HET BpEMEHH. Takoe BO3ICHCTBHE JOJKHO OBLIIO ObI MTHO-
BEHHO PaCIpOCTPAHATHCSA OT JIEBOM YaCTH K IPABOH, T. €. OECKOHEUHO OBICTPO, OBICTpEE CKOPOCTHU
CBETa, YTO SIBHO POTUBOPEYUT TEOPHH OTHOCUTEIHFHOCTH. DTO OJTHA U3 MHOTHUX 3arajioK, KOTOpbIe
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HaM 3a/1aeT HeJOKaJIbHOCTh. PU3nKM 0TMEUay, 4To BCe 3TO OIKe K BOJIIEOCTBY, YeM YTO-TH0O0,
BUJICHHOE UMH paHee. «CTyIeHThI 000XKar0T 3TO, — TOBOPHT | anbBe3. — XopoIiie CTyeHTbI TOBO-
pAT: “Sl X04uy BBISICHUTD, B YEM TYT JIEJ0 ».
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Monuu n cunTam

Uro Takoe HEIIOKAIIbHOCTD — BCETO JIUIIb JUKOBUHKA, O KOTOPOH MOXKHO TI0AXaTh U 3a0BITh,
WK JK€ OHA 3aHUMAET OJHO W3 IEHTPAJIbHBIX MecT B ¢u3uke? bompiryio yacte XX B. pu3uku
OTHOCHJIMCH K HEH KaK K IMKOBHHKE, U 5 B CTyICHYECKHE TObl HUYEM HE OTIIMYAJICS OT HUX. JIumb
HaMHOTO I03Xe, KOr7la MHE B pyKH nonana kaura Tuma Mominna «KBaHToBast HETOKalIbHOCTh U
otHocuTenbHOCTE» (Quantum Nonlocality and Relativity), s oieHuII BCIo TITyOHHY 3TOM TaiiHBI.

Cups B cBOel TOCTHHOM, oOcTaBieHHON Mebenbio padboTsl Jxopmka Hakammmer, Moamia
pacckas3pIBaeT MHE, YTO HUKOT/A HE 3a0yeT TOT MOMEHT, KOT/Ia OH y3HaJl O KBAHTOBOW HEJIOKAJIb-
Hoct. Kak-10 ocenbio 1979 . Bo BpeMst yueObl B MeIbCKOM YHHBEPCHTETE eMy Ha IV1a3a MOMACs
MOCTIeIHUN HOMED KypHana Scientific American. Ero rnaBHOW TeMOW ObUIM HaBO3HBIE )KYKH, HO,
MIOJIMCTAB JKypHaJl, MOUIMH OOHApPY’KUJI CTAaThIO O MEPBbIX IKCIIEPUMEHTAX C 3allyTaHHOCTHIO. To,
YTO YaCTHUIIbl BEAYT ce0sl KaK 3aK0JI0BaHHbBIE, MOTPSCIIO €ro. «5 MOMHIO J€Hb, KOrJa MpodYuTal
3Ty CTaTblO, — TOBOPUT OH. — ¥ MOUX COCE/IeH MO OOIIEKUTHUIO 3TOT J€Hb TOKE OCTAJICS B TAMSITH.
S Xonun mo koMHate B3aj U Brepea. Mup ObUl HE TaKUM, Kak sl yMajl paHblle. DTO BBIBOAUIIO
MEHS U3 PaBHOBECHSI.

Ero raxke 6ecmito, uTo mpernonaBatesid (PU3UKH (KaK ¥ B MOEM CITydae) JTaKe He 3aHKaIINCh
00 sToM saBneHun. Korna oH cripammBai 00 3ToM, OHM OTMaxHuBaJIMCh OT Hero. [1o BocmoMuHaHusAM
MomiiHa, OH OJJHaX/Ibl TIOAHSUT PYKY B ayIUTOPUU U CIIPOCHJI, HE MOXKET JIM OKa3aThCsl TaK, YTO
KBAaHTOBAsl TEOPUS HE JIACT PA3BUTHCs OoJiee TIyOOKO# TEOPHH, B KOTOPOW HBIHEITHHE TIPOTUBOPE-
qust HAaayT oObsicHeHue. [IpernonaBarenb OTMEN 3Ty UACIO U IPOAOIDKIII TOKPHIBATH JOCKY Tpede-
ckumu OykBamu. «OH HE IPEI0CTaBUII HUKAKOTO OOBSICHEHHSI, TIOYeMY HET, — TOBOPUT MOIHH. —
[IpocTo 3akphla BONPOC, HE OTBEYAsI HA HETOY.

UtoOBI OLIEHUTH TO HHTEIICKTYAIbHOE TIPEISITCTBHE, C KOTOPHIM CTOJIKHYJIHCH 51 1 MOUIHH,
HY’KHO BEPHYThCSI K 3HAMEHUTBHIM CIIOpaM MEXJy DUHIITEHHOM U IPYTMM OCHOBAaTENIeM KBAHTO-
BOI MexaHuKkH, narckuM pusukom Hunbcom bopom. B 1920-x 1 1930-x rr. DitHmirelina 6ecrnoko-
WJIO TO, YTO HEJIOKAJBbHOCTh MIPOTHUBOpEUNIA €r0 TEOPUU OTHOCUTENBHOCTU. OH yTBEpKIall, uTo
OHa JIOJKHA OBITh CBOETO PO/ia WILTIO3MEH, CBUAETEIbCTBYIONIEH O HallleM HE3HAaHUU KaKOro-TO
BaYKHEHIIETO aCIIeKTa NMpUPOAbl. bop, CO CBOEH CTOPOHBI... BIIPOYEM, HUKTO HE 3HAET TOYHO, Ha
yem HactauBai bop. Ero paccyxienus nanm cioBy «3allyTaHHbII COBEPIIEHHO HOBOE 3HAYCHHE,
U €ro MocjaaHus TPAaKTOBAJIMCH JIM0O0 KaK OTCTAuBaIOIIUE HEIOKAIBHOCTB, JINOO KaK OIPOBEPrao-
e ee. Ecau uTto-To 1 ObUIO BEIHECEHO U3 €r0 CIIOB, TaK 3TO MBICIIb O TOM, YTO HEBa)KHO, KaKue
CTPaHHOCTH MPOUCXOMAT 3a KyJUCaMH, IO TE€X MOp MOKa TEOpUs MOXKET Ipe/ICKa3blBaTh TO, YTO
Ha0o1aeTcs B SKCIEPUMEHTE.

Kax wu3BectHo mobomy, kto HaOmroman mpesuneHtckue aedarsl B CIIA, cyxaeHus o
«1m00e1e» HITH «IOPAKEHUI» YaCTO MMEIOT MaJIO OOIIETO C TEM, YTO Ha CAMOM JIeJIE TOBOPAT y4acT-
HUKU. BONBIIMHCTBO (PU3MKOB MPOCTO XOTENH 3aBepuieHus cropa bopa — DitHmTeiiHa, 9T00BI
MOYKHO OBLIO M JJAJIbIIE MTPUMEHSITh KBAHTOBYIO MEXAHUKY K MPAKTHUECKUM 3ama4aM. [10CKOIbKY
Bop obemian mpekparieHne mpeHuit, OHM CIUIOTHIIMCH BOKPYT HETO M CITUCAIM DUWHINTEHHA CO cUe-
TOB Kak BbIIIeIIEro u3 Moapl. [lo3xke KTo-TO mucan npo DWHIITEHHA, YTO €ro «penyTanus He
nocTpajana Obl, a TO M YKpenujiach, 3aiMUCh OH BMECTO ITOTO PhIOATIKOW».

B nocnenyromue necatunervs pU3NKU UCIOIb30BAIM KBAHTOBYIO TEOPHUIO JUISI CAMbBIX pa3-
HOOOpa3HBIX MOJIE3HBIX BRIYUCICHUH. OHU NMPHUIyMaId TPAH3UCTOPHI, Ja3epPhl U IPYTHe TEXHOJIO-
THH, JIXKAIHEe B OCHOBE COBPEMEHHOTO MUpa. Takum 00pa3oM, KOJJICKTHBHOE PEIICHUE 3aKPHITh
I71a3a Ha BOTIPOCHI 0 OoJiee IITyOOKOM CMBICIIE 3TOM TEOPUH Ka3alloch cripaBeinBbIM. Korma Takue
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KOHIIETITyaJIbHBIE BOIIPOCHI BCE-TAaKM BOZHHUKAIHU, (PU3UKH CUUTAIN X «PHIOCOPCKUMU», U TIOA-
pa3yMeBalioCh, YTO 3TO HE KOMIUTUMEHT, & CII0C00 OTPHUIIAHHUS TOTO, YTO 3TH BOIPOCHI BOOOIIE CTO-
W10 3a1aBath. AHHICKUH Gu3uk [lons Jupak nmucan: «O06 3ToM OECITOKOUTCS TOJIBKO (hrumocod,
KETAroINi 00J1a1aTh YAOBIETBOPUTEIFHBIM OMTUCAHUEM TPUPOJIBD».

[TockonbKy BOmpoC 1 B camoM Jielie 3aneniyi MoasinHa, OH PEeIni MOTYYUTh AUILIOM (priio-
cota, a He pusmka. «5 xouy H0OpaTbCs A0 CYyTH BCETO, — TOBOPHUT OH. — JTO TO, YeM 3aHUMa-
ercst pmnocody». dunocodust xapakrepusyercs He TOIBKO CBOMMH HMHTEpPECaMH, HO U CBOMMU
MeTonamu: GuIoco(dbl CIeNUATU3UPYIOTCS Ha JIOTHKE, a HE Ha MaTEMaTHKE M AKCTIEPIMEHTHPOBA-
UK. Mol 3apaboran cpean puiocodoB penyraruio «J{okropa Omposeprarens», criocoOHOTo
HaiiTu omuOKy B JIIOOOM JT0Ka3arenbcTBe. Ha mpoTsokeHnn Beeit paboThl HaJl IUTUIOMOM H B TIEp-
BBIE TOJIBI €T0 POGECCOPCTBA, MO CI0BaM MoJTMHA, MBICTh O HEJIOKAIBHOCTH BEPTENach y HETO
Ha TOJICO3HATENIFHOM ypoBHE. HO HHMKTO M3 €ro 3HaKOMBIX, Ka3aJI0Ch, HE HHTEPECOBAJICS €10, U
B HEKOTOPOM CMBICIE (pUI0CO(BI BHIIISACTH TAKUMH K€ 3aJI0)KHUKaMU TPUHIIAIIA JIOKAITBHOCTH,
kak ¥ ¢puszuku. O0cToATeIHCTBA HE AaBasid MoUITHHY OOJIbIIe TyMaTh 00 3TOM BIUIOTH 0 OCEHU
1990 r., xorga ymep xon Crroapt ben.

Benn cneman Goinblie, 4eM KTO-IMOO APYTOM, JJisi BO30OHOBIICHUS Jelia « DWHINTSHH MPO-
tiB bopa». OH Hauan comHeBaThes B obene bopa emie crynenrom yamBepcuteTa B 1950-¢ T,
HO TIOHSJI, YTO BBICKA3bIBAHWE COMHEHMI HE MPUHECET Mob3bl Kapbepe. K cepeaune 1960-x rr.,
c/IeNaB UMsI Ha MCCIIEIOBAHUHU YaCTHUI] U MPOSKTUPOBAHNN YCKOPUTEIICH YaCTHIl, BKITFOYAs TIPe-
IICCTBEHHUKOB BOJIBIIIOro aApOHHOTO KoJutaiaepa, bemt moayBcTBOBa ce0sl B IOCTATOUHOM 0€3-
OTIaCHOCTH, YTOOBI BEPHYTHCS K IOHOMIECKUM HHTepecam. OH moKasall, 4YTo HEJIOKAJIbHOCTD YKe
HE HUCKIIIOYUTEIFHO TIOBOJ JUISI CIIOpa — €€ MOYKHO 3arnpocto Habmonars B naboparopuu. Kak u
OiiHmreiH, bemn u30 Becex cui crapaiics yoeautb cBoux Koser. Ero nepBast ctaThst Ha 3Ty TEMy
HE LIUTUPOBAJIaCh HUTJIE B TEUEHUE YETHIPEX JIET U HE YIIOMHUHAJIAch B yueOHUKax 10 1985 . [laxke
Korga pabora bena Bce-Taku mpuBJeKIia K cebe BHIMaHUE, €€ HepEIKO HEBEPHO HCTOIKOBBIBAIIH.
OnuH 13 ero HeKPOJIOTOB OBLT 03ariaBiieH: «YenoBekK, JOKa3aBIInui, YTO DUHIITEHH OBbLIT HENIPABY.
DTO MOKa3bIBaeT MOJHOE HENMOHMMaHWE MBICTH bemna o TOM, 94TO HEJIOKaIbHOCTh BBIXOIUT 32
PaMKH TOTO CTaporo Cropa. DWHINTEIH, BO3SMOXKHO, OBUT HENpaB, ToJaras, 4YT0 HEJIOKAIbHOCTh
OKa)KeTCs TOIBKO MHUMOH, HO 1 Bop 3a0my»xajcs, ITHOPUPYs €€ MOTHOCTHIO.

Kak u Diinmreitna, bemna 6ecrmokonio To, 4To HeJIOKAJIbHOCTh OPOCAET BBI30B TEOPHH OTHO-
CUTEIbHOCTH. PHU3MKHU HE MOTYT OTKa3aThCsl OT KBAHTOBOM TEOPHH: OHA BBIICPKHBAET BCE IKCIIC-
pPUMEHTAIBHBIE POBEPKHU. TOYHO TaK e HEBO3ZMOKHO BOOOPA3UTH, UTO TEOPHUSI OTHOCHTEIHHOCTH
HeBepHa. B nexnun 1984 r. benn 3axmtounn: «Mbl uMeeM SIBHYI0 HECOBMECTUMOCTb, HA CaMOM
DTyOMHHOM YpOBHE, MEXKIy ABYMs CTOJIIAMH COBPEMEHHON Teopum». Jlaxe Te, KTO B OCTalb-
HOM OJ1arokenaTeIbHO K HeMY OTHOCHIICS, HE BUICIH 3TOH HecoBMecTUMOCTH. Co3/1aBasi TEOPUIO
OTHOCHTEJIbHOCTH, DWHINTEHH JTyMaja O TOM, KaK MbI oixy4aeM uHpopmarmro. Takue curHaisl,
KaK CBET WJIM 3BYK, JIOJDKHBI IIEPEIaBaTHCS OT OOBEKTOB B OKPYKAIOIIEM MHPE K HAITUM OpraHaM
9yBCTB. ECIIH 3TH CHTHAIIBI pacIpOCTPAHSFOTCS MTHOBEHHO, OHU MOTYT KOH()JIMKTOBATh. B pe3yib-
TaTe MOJTYYaloTCsl TapasioKCchl. YTO-TO OAHOBPEMEHHO MPOHMCXOJUT U HE MPOUCXOIUT. BHyTpeH-
HHE MeXaHU3MbI Beenennoit nomarorcst. OHaKo KBAaHTOBBIE BOJIIIIEOHBIE MOHETHI HE HECYT TaKOU
onacHoctu. OHH 11O CBOEH CYTH HE CIIOCOOHBI IepeaaBaTh CUrHaibl. OHU MAIal0T OPJIOM HITH Pelll-
KOH, M HeJIb3sl MPUKa3aTh, KAK IMEHHO ynacTb. HeT crocoba KoHTpOIMpoBaTh X, YTOOBI mepe-
JIaTh COOOIIECHHE WM BOOOIIIE caienaTh 4To-1100. [103TOMY BB HUKOTIa HE CMOXKETE UCTIONB30BaTh
UX JJISl CO3[[aHuUs TTapaIoKCaIbHON cuTyanuu. OmacHOCTh MPEeIOTBpaIleHa.

Jlpyrumu cioBaMu, €CIIU 3aIlyTAaHHOCTh — 3TO BOJIIIEOCTBO, TO OHO HE MOXOXKE Ha BOJIIEO-
HYIO MTAJIOYKY, B3MAaXOM KOTOPOH MOXKHO 3aCTaBUTh YTO-TO Mpou3oiitu. Ckopee BOMIeOCTBO Mpo-
UCXOJIUT CIIOHTaHHO, M BBl 3aMEUAETE €T0, TOJILKO €CIIM BHUMATEIIFHO CMOTPHUTE. JTO OUEHb pa3-
OaBnenHas hopma BoIIIEOCTBA, KOTOPask HE MPUHECET HUKAKMX KyOKOB B TYPHUPAX BOJIIICOHUKOB.
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[Toutn Bce yOeaunu ceOs B TOM, 4TO KBAaHTOBAas MEXaHUKAa U TEOPHUS OTHOCUTEIBHOCTU «MUPHO
COCYLIECTBYIOT».

Psanx ¢punocodos 3 Yausepcurera Parmkepca oprann3oBainu B 4ecTh bemia cuMIo3uym 1o
KBAaHTOBOW (pHM3MKe M MONMPOCWIM BBHICTYNHTH HAa HeM MopmHa. Bo30OHOBHB CBOM HCCIeOBa-
HUS C TOTO MECTa, Ha KOTOPOM OH OCTAHOBMWJICS €Il CTYIEHTOM, MOAIMH NpONOIIKUI pasrpe-
0arb ropy nH(OpMaIuy, BEIPOCIIYIO BOKPYT MOJYyUYE€HHBIX DUHINTEHHOM U bemnom pe3ynbraros.
OO01enpuHsITOE BUIEHNE TEOPETUYECKOTO COITIACHs MMOKa3aoch MOUIMHY CIuuKomM COTTacOBaH-
HbIM. «IIpocToe yka3aHue Ha TO, YTO Bbl HE MOXKETE MOChUIAaTh CUTHAJIBI, COBCEM HE Ka3aJ0Ch MHE
JOCTATOYHBIM JIJISl IEMOHCTPALMH TOTO, YTO (PYyHIAMEHTAILHOTO KOH(IMKTA ¢ TEOPHEH OTHOCH-
TEJIbHOCTHU HE CYIIECTBYET», — TOBOPUT OH. J[aXke eciiu mapa 3alyTaHHbIX YaCTUI HE MOXKET Iepe-
JlaBaTh CUTHAJbl, KBAHTOBAsl TEOPHUS BCE PaBHO YTBEP)KIAET, UTO MPOUCXOASIIEE C OAHON U3 HUX
MTHOBEHHO BJIUSIET Ha BTOPYH0. Takum 00pa3oM, 3Ta Teopus TpedyeT, uToosl y BeenenHoit Ob110
YTO-TO BpPOJIE IVIaBHBIX YacOB, rapaHTupyroumx, yto 19:30 mig ognoi yactuusl — 310 19:30 ans
BTOPOM YacTHLbl. A TEOPUSI OTHOCUTENILHOCTH MO00HOE OTpULIAeT. Teopuro omuocumenbHocmu
Ha3bIBAIOT TaK UMEHHO MOTOMY, YTO XOJ] BPEMEHU OTHOCUTENEH. JIBa COOBITUS, IPOUCXOASILINE
OJTHOBPEMEHHO JIsI O/IHOTO YeJIOBEKa, MOTYT IIPOUCXOJUTH MIOOYEPETHO I JPYTOTO.

Joxian MoqHa nojaoXKui1 Hayallo ero KHUre, myOiluKanus KOTOpOol coBIajia co BCIUIEC-
KOM MHTEpeca K 3allyTaHHOCTH. DKCIIEPUMEHTATOPhl, 0CO3HABIINE, YTO 3TO SIBJICHUE HE TaK Oec-
I10JIE3HO, KaK OHHU JTyMaJlu paHbllie, Hauajal IPUMEHATh €ro B KpunTorpaduu u kommnbrorepax. Tak,
Aptyp Oxkepr, pusuk u3 OKcPopaACcKOro yHuBEpCUTETA U HBIHEIIHUH AupekTop LleHTpa KBaHTOBBIX
TexHojorui, B 1991 1. qokasza, 4yTo 3armyTaHHbBIE YaCTUIIBI MOTYT CO3/IaTh HACTOJIHKO O€30TacHBIM
KaHaJ CBsI3H, YTO Ja)ke camasi KoBapHas IIPaBUTEJIbCTBEHHAs MporpaMma HaOlIOACHNUS HE CMOXKET
ero nepexsBaruthb. Kak ToiabpKko pu3ukam rnokasain, KakoBa 3HaUMMOCTb 3aIlyTAHHOCTH, OHU HaYaJlu
BUJIETh €€ IPAKTUYECKU Be3Jie, Kyaa Opocanu B3misia. OHa HaOmogaeTcs Jaxke B )KUBBIX OpraHu3-
Max. B porocuHTese 3a1yTaHHOCTBIO 00BSCHAETCS HEOXKHUIAHHO BbICOKAs 3P PEKTUBHOCTb, C KOTO-
POl MOJIEKYJIbI TPE0OPa3yIOT SHEPTUIO CBETAa B XUMUYECKYIO SJHEPIHIO0, TAKUM 00pa3oM, 3aryTaH-
HOCTbh BHOCHT BKJIaJ] B CYIIECTBOBAaHUE )KM3HU HA HaIIEH IJIaHETe.

K nagamy HOBOro ThICSYeNETUs CTaThsl DUHIITENHA, C KOTOPOW BCE HAa4aJoCh, CTaja OJHOU
U3 CaMbIX LIMUTUPYEMBIX B UCTOpUU Qu3uKU. TeM BpeMeHeM JIpeBHSS CTeHa MEXIy (PU3HKaMH U
¢unocopamu Hauana pymuthes. Lalnunarep, nepBonpoxoiel cpeau 3KCIEpUMEHTATOPOB, YaCTO
pacxoauTcs BO B3mIsAax ¢ Mo/uIMHOM, HO OOMEHMBAETCsl C HUM UAeIMHU Tak, Kak 20 JieT Ha3aj
HeJb35 ObLIO U TOMBICTUTD. «JTa CBsI3b MeX Ay unocodueit u pu3nKoi spIseTcs pelaromei as
JOCTHXKEHUS peajbHbIX YCIEX0B», — ToBopuT MHe Llaimunrep.

SIcHO, YTO KBaHTOBAsl HEJIOKAJIBHOCTh — 3TO HE MPOCTO IMpeJICTaBIeHHUE 3a YKUHOM B Jlac-
Berace, a HeoTbeMieMast YacTh MHpPaA, U PU3UKU ¢ punocodaMu 10 CUX IOP HE 3HAIOT, UTO CTOUT
3a 3TUM BOJIIEOCTBOM. MOTYT JIM KIIFOUM K pa3rajike HaxoIUThCs B APYrux obmactsx Hayku? Yto
MOJKHO y3HaTh Onarofaps ApyruM TUIIaM HEJOKaJIbHOCTH, CYIIECTBYIOIIMM B MUpE?
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3Be3goueT n negonas

[HonaBnstontyto yactb XX B. HEOObIYHASI CHHXPOHHOCTD 3aIlyTAHHBIX YacTUL ObUIA €IUH-
CTBEHHBIM BHJIOM HEJIOKaJIbHOCTH, KOTOPBIN 3acCiIy’KUBajl XOThb Kakoro-to BHMMaHus. OgHaKo
(U3UKK TOCTENIEHHO OCO3HAIIH, YTO M IPYTHE SBJICHUS MTOJJO3PUTEIHHO TAMHCTBEHHBI. Te, KTO u3y-
YaeT YepHbIE bIPbI, CUUTAIOT, YTO BEIIECTBO B ATHUX KOCMUYECKUX MBIIECOCAX MOXKET NEPENPHITH-
BaTh U3 OJHOI'O MECTA B IPYroe, HE MPE00JIeBasi PACCTOSHUE MEXy HUMH, — BOT THII HEJIOKAJIb-
HOCTH, BEPOATHO el1ie 00sIee HEOCTUKUMBbIH, UYeM Ta CUTYalusl, KOTopas Oecriokonsa DHHIITEHHA.

UepHble IbIpbI 10JT0€ BpeMs ObUIH JUIsl PU3UKOB CaMbIMU CTPaHHBIMU SIBJIEHUSIMU BO Bce-
nenHoil. Pamemr Hapasn Bunen ux B aeiicteun. Kak u I'anbBe3, Hapasu roBoput, 4To npuimen K
CBOCH HAyYHOU CTPACTH MO3/IHO M MPAKTHUYECKH CIydaitHO. PEOCHKOM OH HE MPOSIBIISI HUKAKOTO
UHTEpeca K acTpoHOMUH. HapasiH olH U3 HEMHOTHX 3HAKOMBIX MHE acTpO(pHU3UKOB, KTO HE MPH-
IIOMUHAET CTPACTHOW YBJIEYEHHOCTH YEPHBIMU AbIpaMu B JaeTcTBe. OH 00o0an kpucramuibl. Ho
Ha CBOCH mepBoii paboTe, B IpecTkHOM MccenoBaTenbckoM HHCTUTYTEe MMeHH Pamana B baH-
rajope, B 10)kHOM MHauu, OH BAPYT OKa3aJjcs B KPYTy JIFOAEH, UCCIENYIOIUX TailHbl Beenennou,
U BCKOpE €ro 3To yBiekno. HapasH cran skcnepTroM Mo KOCMUYECKUM MOTOKaM ra3a. OCHOBHOM
IPUHLIUII 3TUX TTOTOKOB IIPOCT: TO, YTO NAAAET, JOJDKHO MposABIATHCS. Korna ra3z oOpyiuBaeTcs Ha
IOBEPXHOCTD 3BE3/Ibl, OHA PA30IPEBAETCS; 3B€3/a, B CBOIO OYEPE/Ib, UCITYCKAET SHEPTHI0 0OPAaTHO
B KOCMOC, OOBIYHO B BHJIE MH(PPAKPACHOTO U3ITYUCHHUS WM BUAUMOTO CBeTa. «Bcs sHeprus, moma-
Jaroiiasi BHYTPb, TOJKHA BBIXOJIUThH HapyKy», — 00bsacHseT HapasH, KOTOpBIH Tenepb MNpenoaaet
B ['apBapne. Oanako B Hauane 1990-x IT. acTpOHOMBI 3aMETHIIM CTPAHHOE UCKIIIOYEHHE U3 ITOrO
IpaBUJIa B LIEHTPE Halllel TaJlaKTUKH.

VYBUAETh LIEHTP T'aJlakKTUKU JOBOJBHO JIETKO. B ciemyromuii pa3, Korjga BeliiaeTe U3 goMa
IIOCMOTPETh HAa HOYHOE HeOo, HaimuTe co3Be3nue Ctpenbua. B Moem ropone ero mpoie Bcero
HaOJII0/1aTh JIETOM U paHHEHW OCEHbIO, KOT/1a OHO BUCHUT HEBBICOKO HaJl F0’KHBIM rOpU30HTOM. OHO
JOJDKHO OBITh MOXO0XKE Ha JIyYHHKA, HO OOJBIIMHCTBO aCTPOHOMOB CUMTAIOT €r0 MOXOXKHM Ha
TUTaHTCKUN YalHUK. Ero HOCHK yka3biBaeT Ha neHTp Muteynoro Ilytu. [{ns yenoBedeckoro rmasa
3TO BCETO JIMILIb TYMaHHbIN Kycouek HeOa, HO B 1940-e rr. 6iarogapsi TeseckonaM TaM 0OHapy UIn
3aBHXpEHHE ra3a. B caMom meHTpe ra3 ycrpemisieTcs B OfHy TOYKY B 00JacTH, U3BECTHOM TOA
Ha3zBaHueM Ctpenery A*. Ota 001acTh TAMHCTBEHHO Hesipka: MeHee 1 % 3Hepruu, NpuHOCUMOMN
TyZla IOCTYTAIOIINM Ta30M, Bo3Bpamiaercsi oopatHo. «[IpsiMo Ha HamMX Tia3ax >HEPrusi Halpas-
JSIeTCs K LIGHTPY U UCUE€3aeT — MIIUK», — ToBOpUT HapasH.

OT0 ompeneneHue YepHOM AbIpbl. E€ TAroTeHne HacTONBbKO BEJIMKO, YTO BCE IOMABIIEE B
Hee HUKOTJa He BO3BpaIaeTcst 00paTHo. XyA0KHUKHA WHOTJA H300pakatoT YepHbIE ABIPHI B BUJIC
THTaHTCKOW BOPOHKH B IIPOCTPAHCTBE, OJHAKO CHAPYKU OHU OOJIBIIE MOXOKU Ha TUIAHETY: 0O0JIb-
1IYI0, TOAO03PUTENILHO TEMHYIO IJIaHETy. BelecTBo MOKeT BpallarbCsi BOKPYT HEe, U OOBIYHO
Tak 1 npoucxoaut. Ho ecnu Obl BbI OnpoO0OBaIn NOTPOrarh TO, YTO KaKETCSl €€ MOBEPXHOCTHIO,
Ballla pyKa POCTO MpoLLIa Obl HACKBO3b: 3TOT OOBEKT MPEICTABISAET COOOM ITyCTOE MPOCTPAHCTBO.
[Ipennonaraemas noBEpXHOCTb, UJIU KTOPU3OHT COOBITUIN, HA CAMOM JI€JI€ SIBJISETCS IPOCTO TUIIO-
TETUYECKON TOYKOM HEBO3BpAaTa, B KOTOPOM IMMONAJAONINN TyJa ra3 WIA APYroe BEeIEeCTBO MOTYT
IIOMEHSITh KypC Ha MPOTHBOMOIOKHBIH, TOJIILKO JBUTAsICh CO CKOPOCTHIO OOJIBIIIE CKOPOCTH CBETA.
B ciyugae Ctpenbiia A* ropu3oHT COOBITHIA TpeIcTaBIAET co00i chepy TnamMeTpoM OKOJIO 25 MITH
kM. BemiectBo, nepecekaroiiiee €ro, pocTo NpoJoHKaeT JBUTraThCsl, KaK MallliHa, 3a€XaBllas Ha
TYNHUKOBYIO YIUIy C OMHOCTOPOHHUM JBH>KEHUEM, U HECETCSI HABCTPEUY KaKOW-TO HEOIpEIEIeH-
HOMW U, IPEINOI0KHUTEIBHO, IeYaJIbHOM KOHUNHE. «DTO €IMHCTBEHHAs! YHUKAJIbHAsi OCOOEHHOCTh
YEPHOU JbIpbI, — rOBOpUT HapasH. — Y yepHOU IbIpbl HET NOBEPXHOCTH, U 3TO MEHSET BCe. ['a3 u
BCSl DHEPI'Hsl, KOTOPYIO OH HECET, IPOCTO MPOIVIAThIBAIOTCS.
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Uro e MpOoMCXOAUT CO BCEM 3TUM BellecTBOM? JTo 3arajka. K coxanenuto, 1Be raBHbIe
TEOPHH B PACTIOPSKEHUH (PH3UKOB — TEOPHS TATOTECHHSI M KBAHTOBAS TEOPHUS — IPUXOISAT K JHAMET-
PaJIbHO TIPOTUBOIIOIOKHBIM BBIBOJIaM O Cy[b0€ MOTIONIEHHOTO BemecTBa. Eciu roBopuTh yrpo-
IIIEHHO, TEOpHsI TATOTEHUS IVIACUT, YTO NaJCHHUE B UYEPHYIO NPy HEOOpaTHMO, B TO BpeMs Kak
KBAaHTOBas TEOPHsI yTBEP:KIAET, UTO HET HUUEro HeoOparumoro. [lepBasi roBOpUT, UTO BEIIECTBO HE
MOYKET BBIOpAThCS OTTYyZA, YTO OHO MOIVIOLIAETCsl YepHOU JpIpoii HaBcerna. Bropas roBopur, 4To
BEIIECTBO JOJDKHO BbIOpAThCs OTTYJA U CHOBA MPUHSTH Y4acTHE B JKU3HU KocMoca. B uem neno?
OT0 NpOTUBOpEUNE — KpacHasl JaMIIOuKa, MpeaynpeKaaroiias O TOM, YTO HEKOTOPbIE MPUHIUIIBI
COBPEMEHHOM (PU3MKHU, KAXKYIIHECS HEOTHEMIIEMBbIMU, BO3MOXHO, HEBEPHBI.

Habmronenusa Hapasina He MOTYT peluTh 3TOT Bonpoc. Pa3penienure npotuBopeyunii, CBA3aH-
HBIX C YEPHBIMU JIBIPAMU, TPEOYEeT CO3aHMsI 00beTMHEHHOH (PU3NIECKON TEOPHH, B KOTOPOU KBaH-
TOBAasi TEOPUS U TECOPUS TATOTEHUsI CIMBAIOTCS B KBAHTOBYIO TEOpHIO rpaBuTanuu. 1 MmHorue u3
TeX, KTO paboTaeT HaJl TaKOi Teopuell, COMHEBAIOTCS B CIPABEIJIMBOCTH NMPUHIIUIA JTOKAJIBHOCTH.
Ecnu GBI BemiecTBO MOTTIO TIEpeMeaThesi ObICTpee CKOPOCTH CBETA WM NEPENPhIrBaTh U3HYTPH
HapyKy, HE IPOXOJIS Yepe3 JeKallee MEXy ITUMH MO3UIUSIMH IPOCTPAHCTBO, Y HEro Oblia Obl
BO3MOYKHOCTb YCKOJIb3HYTh U3 HENIPUBETIUBOMN TIOPbMbI YUEPHOH JIBIPHI.

I'maBubIit moOOpHUK 3T0H waen — Cru I'muamuarce. OH mpenogaer B Kamudopuuiickom
yauBepcurete B Canra-bapOape, X0Ts, Mg Ha MIOPTHI C HAKJIAJHBIMU KapMaHaMH, (IMCOBYIO
KypPTKY ¥ HE3aIPaBJIEHHYO KJIETUaTyl0 pyOallKy, €ro MOKHO IPUHATH 3a HHCTPYKTOPA [0 TOPHOMY
TypusMy. M 3T0 He Tak yX AajieKo OT MPaB/bl: OH MEJbKAET KaK B HAyYHO-IOMYJSPHOM KypHaJie
Scientific American, Tak u B xKypHaine s TypuctoB Climbing. I'maIMHTC TOCTUT COBEPILICHCTBA
B CKaJIOJIa3aHUU U JIEJI0JIa3aHUH, B TOPHBIX U PaBHUHHBIX JIBDKAX, B aIbIIMHU3ME U KasikuHre. OH
CUMTAET, YTO €r0 CTPACTh K HAYKE U YBJICUEHHE BUAMH CIIOPTA Ha OTKPHITOM BO3AYyX€ JOMOIHSIOT
apyr apyra. «MHe KaxeTcs, 3TO IBe TPaHU €IUHEHUS C IPUPOIOI», — TOBOPUT OH. B neTcTBe OH
YBJIEKAJICSL KHUTaMHU 10 (PU3HKE, B KOJUIEIKE MOIy4msI rpadT oT HarroHansHOro HayuyHoro (oHaa
Ha UCCJIEJIOBaHNE I'PaBUTALIMH, HO IIPU 3TOM HE YITyCKaJ Cllydasi IOKaTaThCs Ha JIbDKAX Ha IPUPOJE.
JleToM moce BbIycKa U3 KOJIJIEAKA OH CaM CMacTepuIl KasiK M CIIyCTHJICS Ha HeM 1o peke Koio-
pazno depe3 bonbmioit kanboH. 3areM ['mpaaunre noexan asroctonom no HamuonansHOro mapka
«Jlenanm», 310 ObLIa EpBast U3 €ro Moe3aoK B Te Kpasi. OH MOMHUT, KaK CEBEPHBIIl OJIEHb C JeTe-
HBbIILIEM nepedexalt Jopory, He oOpallas Ha Hero HUKakoro BHUMaHus. «ONISHYBIINCD, s TIOHSI,
noyemy UM OBLIO He 10 MeHst, — ToBOpUT I muauare. — Ouu yoerasu ot 0obIroro rpusinu. Menseap
K€ HallpaBWICA KO MHe». BCIIOMHUB MHCTPYKTaXK CMOTPUTENS napka, [ uaiuHre He pacrepsuics u
KpuJaJl Ha MeJIBEIs /10 TeX MOp, [T0Ka TOT HE OTCTYNHJI B IOUCKAxX OoJiee JIeTKoW JOObIYH.

[Torom on nepeexan B Hpro-J[xxepcu. TaM ecTb MHOTO YyAECHBIX MECT, 32 UCKIIFOUEHUEM TOP
1 kaHboHOB. Ho y 'mayiunrca He 6110 Ha HUX BpeMeHU. JIHu, HouM, OyJJHU U BBIXOJIHBIE OH IPO-
BOJIMJI 32 MOATOTOBKOM K Sk3aMeHaM. Ka3zanock, 4To NpUHCTOHCKUM KypC QU3UKHU /17151 aCIUPAHTOB
ObLT CO3J1aH CIEeLHaIbHO, YTOOBI ONPOKUHYTH ero Kask. «llogaepikka nmpakTudecku OTCyTCTBO-
Baja, — roBoput [ mpaunre. — B aToit atmocdepe cTyneHTsl 4yBCTBOBaIN Ce0sl COBEPIICHHO 3aTHO-
KaHHBIMI». [ MAIMHTC TOTyMbIBaj cOeXarh, HO y HETO XBaTUJIO TBEPAOCTH, YTOOBI CJIaTh 9K3aMEHbI
B 1984 . D10 ObLIO BpeMs O0JIBIIOTO BOOAYIIEBIEHHUS B 00JIACTH TEOPETHUECKON PU3NUKU. YUeHbIE
10 BCEMY MHpY Opocalii BCE€ OCTaIbHOE U MEPEKITI0YaINCh Ha TEOPUIO CTPYH, IPETEHI0BABIIIYIO
Ha 3BaHHE €IMHON TEOPUH BCETO.

Teopus cTpyH nojyuyuia cBoe Ha3BaHUE OT UAEH O TOM, UTO CyOaTOMHbBIE YaCTULIbI ITOXOXKHU
Ha KpOULIEYHbIE PE3UHOBbBIE JIEHThI WM TMTapHbIE CTPYHBI. 1O, YTO Mbl BOCHIPUHHUMAEM Kak pas-
HBIE BUJBI YaCTHI[, — 3TO HA CaMOM JIeJie TIPOCTO Pa3HbIC CIIOCOOBI KOJIEOAHUN ATUX CTPYH, YTO
nenaerT Mup cuM@oHuell HEMBICIMMOMN CIOKHOCTH. Teopust ToMuinach B 0€3BECTHOCTH € KOHILIA
1960-x IT., 1 IEPETOMHBI MOMEHT HACTYIUJI, KOIJIJa HEMHOTOYMCIIEHHBIM 3HTY3HacTaM yalloch
yOeauTh OONBIIMHCTBO B €€ BHYTPEHHENW HEMPOTUBOPEYUBOCTH. «ITO ObLIO HAcToOALIEE JEIN0, U
OHO 3aXJIECTHYJIO MEHs C TOJIOBOI», — BcioMuHaeT ['manunre. Dnsapn Burren, kopudeit stoit
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o0nacty, NOMPOCHII €r0 PELIUTh KIOUYEBOE YpPaBHEHUE, U YE€pPE3 HECKOJIBKO MECSIEB YIOPHOIO
TpyZa, MpoOys OMH MaTeMaTUYeCKUI METO/ 3a IPYT'HM, OH cliefal 3To. TeM BpemeHeM [ uaaunre
MTO3HAKOMUJICS C HECKOJIbKUMH JIFOOUTEIISIME Kasika v 00Hapy ki, uto [1Itar camoB’ momyduni cBoe
MPO3BHUIIE HE COBCEM HE3aCITyKEHHO. « S Hayaa MoHUMAaTh, YTO 3TO, MOXKET OBITh, U CpabOTaCT», —
TOBOPUT OH.

Pa3pemennie nmpotuBopeunii ¢ 4YepHBIMU JbIpaMH ObLIO OJHON M3 TNIABHBIX MPHYUH AJIS
ouckKa eaquHou teopun, 1 B 1990 . ['uaamHre pemmnsn 3aH0BO MIPOUTH IIaru, IpUBEALINE K Iapa-
JIOKCY, KOTOpbIE ObLIN U3JI0’KEHBI 3HAMEHUTBHIM KEMOPHUIKCKUM TeopeTUukoM CTUBEHOM XOKHHIOM
B cepenuHe 1970-x rr. XOKMHI HCXOAWI U3 TOTO, YTO pacmaja — 3TO 3aKOH Ipupoasl. IIpakTude-
CKU BCE B 3TOM MHpE B KOHLIE KOHIIOB yMUpaeT. V1 uepHble IbIpbl — HE UCKIIIOUEHUE, U HE MOTYT
UM ObITh, pa3 OHU oOpa3yroTcs. Paspyienue — 31o cozganue Hao0opoT. «Ecian MOXHO clienarb
YEPHYIO JBIPY U3 CIYy4YallHOTO MycOpa, 3HA4WT, YEPHas IbIpa MOKET PACHacTbCs Ha CIIydailHbIA
MyCOp», — TOBOPUT I 'maauHre.

CornacHo uccnenoBaHusIM X0KUHTa, paciajl He 03HAYaeT, YTO BHYTPEHHEE COIEPKUMOE Yep-
HOM JIbIpbl MpocayuBaeTcs HapyxXKy. [la pa3Be Takoe BO3MOXHO? UTOOBI BBIPBAThCS 3a Mpeeibl
TOpPU30HTA COOBITHI, BHYTPEHHEE COAECPKUMOE JOKHO BBITEKATh CO CBEPXCBETOBOM CKOPOCTHIO.
BwmecTo sToro npipa paspyiiaercs oT KpaeB K cepeiuHe. [OpH30HT cOObITHI BHIBOJUT U3 PAaBHO-
BECHUS AIEKTPUUECKOE, MArHUTHOE U JPYyTHE OIS, 3aCTaBIASA UX U3Ty4yaTh YaCTULbI KaK YeIly Ky
pkaBuuHbl. YepHas 1pipa, paBHas o Macce Haulemy CoJHILY, UCITyCKaeT MPUMEPHO OJIHY YaCTHUILY
B CEKYH/y, YTO CIIMIIKOM MaJo JUIsl TOr0, 4YTOObl Takue acTpopusuku, kak HapasH, mornu obHa-
PYXUTh 3TO C MOMOIIBIO MPUOOPOB, HO JOCTATOYHO JIJISl TOTO, YTOOBI 3a TPUJUIMOHBI JIET Ipe-
BpaTUTh YEPHYIO AbIpY B OecniopsaouHoe, becopmerHHoe obako yactull. CTpyKTypa nmomnasiien
Ty/a MaTtepuu, uHGopMalus, coaepKaBiiasics B Heil, Bce clieibl TOro, 4eM OHa Oblila paHblIe, —
BCE yTpauuBaeTcs. Jpyrumu ciioBamH, romnajiaHue B YEPHYIO JbIPY HEOOPAaTUMO HE TOIBKO B TOM
CMBICJIE, YTO U3 HEE HEeJb3s BRIOPAThCst 00paTHO. DTO OBUIO OBl HE TAK CTPAIIHO, MTOCKOIBKY, €CITN
BOOOPa3UTh ceOsi GOroM, MOXKHO 3arIIHYyTh B YEPHYIO AbIPY U BOCCTAHOBUTD, KaK TaM OKa3aJloCh
BCeE, UTO B Hell ecThb. Ho nmonaanue B 4epHyo AbIpY HEOOPATUMO €I11€ U B TOM CMBICIIE, YTO MarTe-
pusi B HEMl YHUUTOXKAETCS C TAaKOM TIIATEIbHOCTBIO, UTO J1aXke OOTy He yaanoch Obl BOCCTAHOBHUTD
OpUTHHAJL.

Kak 3ameTns1 caM XOKHHI, €ro BBIUMCIEHUS ObLTM HEMPOCThIMU. OH CMOT MOHSATH, KaK yep-
Has Jplpa BIMSET HAa BBUIETAIOUIME YACTHIIbI, HO HE TO, KaK BBbUIETAIOIINE YACTHUIIBI BIUSAIOT Ha
YEpHYIO JBIPY: @ 3TO B3aUMHOE BIIMSHUE MOIJIO Obl OTKPBITh MOTAHYIO IBEPh MEXAY MPOCTpaH-
CTBOM CHapy>kKu M BHYTPHU JAbIPbI, TO3BOJIAIONIYIO 3aXBAY€HHON MaTE€pUU BO3BPAILATHCS HAPYXKY.
Ecnu Tak, To nonaganue B 4epHyo AbIpy ObUIO ObI Bee ke 00paTuMo U napajokc ucues. [loaromy
['mpauHre 1 HECKOJIBKO €ro KOJUIET MPOBEIN HOBOE UCCIIE0OBaHNE, OCHOBAaHHOE Ha TEOPUHU CTPYH,
B IOMCKaX MOTalHBIX JIBEpPEHl U ja3eek, He YUYTCHHbIX B BbIUMCICHUSAX XOKUHTa. OHU HUYETO He
Hanui. XoKUHT ObUT paB. «C MOMOIIBIO ATHX MPOCTHIX MOJIETIECH B CaMOM JieJie MOATBEPKAaeTCs
[IEpBOHAYAJILHOE BUJCHUE XOKHHIa», — TOBOPUT [ ManHrC.

Takum o0Opa3zom, HET MPOCTOro crocoda M30ekKaTh Mapaaokca (He TOBOPS YK€ O YEepHOU
neipe). OAHO U3 AOMYILEHUH, MCIONb3YEMBIX MPU J0Ka3aTelIbCTBE, JOKHO OBITh OHIMOOYHO,
a TakuX JOMYIIEHUH B JEWCTBUTEIBHOCTU BCEro J1Ba: 0OOpaTUMOCTh U JIOKaJbHOCThb. CHadana
XOKMHT [TOCYMTAT HEBEPHBIM IepBoe U3 HUX. OH MPEaNoI0KIII, YTO KBAHTOBAsl TEOPHUs HEBEPHA U
MajJieHle B YEPHYIO JIbIpy HeoOpaTumo. OAHAKO OX0KE, YTO B KBAHTOBOW T€Opuu padoTaeT mpa-
BUJIO «BCE WJIM HUYETO»: €CJIM OHAa He paboTaeT B OJHOM MecTe, To He paboTaet Hurae. Eciau ona
JTaeT OCEUKY TaM, IJI€ MPEAION0KUI XOKHHI, Mbl JOJKHBI BUIETh OJJOOHBIE TPOKOJIBI U B 00OBIY-
HBIX YCJIOBUSIX, @ MBI X HE BUAUM. B ntore XoKuHT COIIaCHIICS C TEM, YTO YEPHBIE JbIPBI TOJIKHBI
ObITh 0OpatuMbl. Torna, Mo yMOJTYaHHIO, OLIMOOUYHBIM JAOJKEH OBITh MPUHIIUI JIOKATBHOCTH. «51

7 OdunmansHoe npo3suine mrara Hero-J[xepcu. — Ilpum. nep.
26



D.. Maccep. «HenokanbHOCTb: PeHOMEH, MEHAOLLMN npencrasneHne o npoctpaHcTee N BpeMeHU, 1 ero 3Ha-
YeHune Oong YepHbixX Aablp, BonbLoro B3pbiBa U Teopvn7| BCero»

MIPOIOJDKAI0 OMTHCS HAJ BOITPOCOM O TOM, KaK IOTa1aeT HapyKy HH(DOPMALIUS: TTOX0XKE, YTO ITOT
MIPOIECC TPOCTO 00s13aH OBITH HEJIOKATHHBIMY, — TOBOPHUT [ MTHHTC.

[IpumepHO K TOMY K€ BBIBOJY IPHIILIH €I1Ie HECKOJIBKO UCCIIeA0BaTEeNeH, HO 00IIee HacTpo-
eHue ObUIO HEeOoJHO3HaYHbIM. HelnoKanbHOCTh B YEPHBIX JbIpax €lle TPyAHEEe NEepeBapUThb, YeM
HCJIOKAJIbHOCTH B 3KCIICPUMCHTAX C YaCTULIAMMU. Ecnu xBanToBas 3allyTaHHOCTb — TPYAHOYJIOBH-
MOC SABJICHUC, HC MMPOTUBOPCHAIICC OTKPBITO HUKAKUM APYTHUM 3aKOHAM (1)I/I3I/IKI/I, TO ABUXKECHUEC CO
CBEPXCBETOBOM CKOPOCTHIO YepPe3 TOPU3OHT COOBITHI HACTOIBKO rpybo€e MPOTHBOPEUHE, UTO IPy-
Oee mpuayMarh CIOXKHO. DTO HApyIICHHWE TaK K€ HaXallbHO, KaK €37]a CO CKOpOCThIo 150 km/4
Ha BUJy y NATPYJbHOrO. [ MaauHre He MOT 1Iara CTylUTh 110 KOPUAOPY WIIM BBIMTH 3a YallEYKOH
ko(e, 9ToOBI KaKOW-HUOY/Ih KOJIJIETa HE BBICKA3aJICS IIPOTHB €0 TOTOBHOCTH CEPhE3HO paccMar-
PUBATh HCJIOKAJIBHOCTDH, U B UTOI'C OH 3a6p001/m 9Ty TEMY IMOYTH HA JCCATUIICTHUC. «910 BBITIIAACIIO
JIOBOJILHO 0€3yMHO, — TOBOPHUT OH. — I He momen nanpiie. S caumkoM ObICTPO yCTYTHI CKETITH-
kam». Ha nene I'maauHrc npocTo HEMHOTO ONEPEAMI CBOE BPEMSI.
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BeToHOMeLWanka u Ao4b CKynbntopa

Jlaxxe mpocTtasi BO3MOXKHOCTb CYIIIECTBOBAHUSI BTOPOTO THUIIA HEJIOKAJILHOCTH YpPE3BbIYAHO
cymectBeHHa. OHa yKa3bIBaeT Ha TO, UTO SBJIEHUE, OOHApyKEHHOE DUHILTEHHOM, JIMILb OJUH U3
(parMeHTOB OOJBIION MO3aUKH. DTO HE JIOKA3BIBACT, YTO HEJIOKATBHOCTH ACHCTBUTEIHHO pado-
TaeT WJIM YTO 3THU JBA TUIIA HEJOKAJIBLHOCTH KaK-TO CBSI3aHbI, HO TICUXOJIOTMYECKH OYEHb BAXKHO.
B Hayke, Kak U B KM3HHM BOOOIIE, UMEHHO BTOPOM, a HE MEPBBIN Cily4yail IPUBJIEKAET BHUMAHUE
monen. Tpetuil ciydaid 03Ha4aeT HAJTMYUE TEHACHIIUH.

OTOT cleayroNi THI HEJIOKAJIbHOCTH, O KOTOPOM 5l pacCKaX<y, HE HACTOJIBKO MPU3HAH, KaK
KBAaHTOBasI 3aIyTAHHOCTb WJIK YEPHBIE JIBIPBL, HO €CJIN OH JIEHCTBUTENIBHO CYIIECTBYET, TO BCE €I1Ie
cepbe3Hee. OH MposBIsAETCS B HAOMIOAEHUIX, KOTOPBIE Ka)KyTCsl HACTOJIBKO OUYEBUIHBIMU, UTO BbI
MOYKETE JJaXkKe HEe BOCIPUHMMATh MX Kak HaOmroneHus. Eciau Bbl B3MISHETE HA HOYHOE HEOO, TO
YBUAMTE, 4TO OHO TeMHoe. HaBepHoe, 310 Bpsiz i OyzeT oTkpoBeHueM. 1 Bce ke TeMHOTa HOUM —
OJIHa U3 OCHOB TeOpHH bonb110ro B3phiBa, MOCKOJIbKY TEMHOTA O3HAYaeT, 4YTo BeenenHas koHeuHa
10 BO3pACTy, WIH 10 Pa3Mepy, WM 10 TOMY U aApyromy cpasy. Eciu Os1 Beenennas Obuta 6ecko-
HEYHO OOJIBIION U JIpeBHEH, TO MbI Obl BUIEIN OECKOHEYHO AAJIEKO BO BCEX HAMPABICHUIX U B
1oJIe 3peHMsl BCeraa mnomnagana Obl Kakas-HUOYIb 3Be3a. 3Be3/bl CO3AaBalu Obl HEMPEPHIBHYIO
CTEHY CBeTa. JTO ObUIO ObI MOX0XKE HA KU3Hb B TAKOM INIYXOM U CTapOM JIECY, UTO, KyAa Obl BbI
HH TIOCMOTPEIH, BBl OBl YBHJIENHN JepeBO. Tak uTo B CIEAYIONIUI pa3, Korjaa Oynere CMOTpETh Ha
HOYHOE HEOO, IPEACTABBTE, YTO 3BE3/Ibl — 3TO IEPEBBS, & YEPHOTA MEXKLY HUMU — IPOCBETHI, IIOKA-
3BIBAIOIIME, YTO JIEC JINOO HACTOJIBKO MaJICHBKHUI, YTO BBl BUIUTE CKBO3b HETO, INOO HACTOIIBKO
MOJIOZIOH, YTO €II€ HE CTaJl IYCThIM.

Maio Toro yTo HOUHOE€ HEOO TEMHOE, OHO €I1I€ U BBIIVISIAUT MPAKTUUECKH OAMHAKOBO, KyJa
Obl Bbl HM nHocMoTpenu. Ha koHpepeHuuu, kotopyto s nocetus B 1996 ., acTpoHOMBI MOKa3aiu
IUTAKAT ¢ CaMOW TIOPa3UTEIIBHON JIEMOHCTPAIMEeH OJHOPOJHOCTH, KOTOPYIO sl KOTA-JIM00 BUICIL.
Onu HanpaBHITU KOCMHUYECKH Teneckorn Hubble Ha TeMHBIH ydacTok HeOa psiioM ¢ KOBIIOM boitb-
110t MeaBeuIsl 1 OCTaBWIIM €T0 B TAKOM MONIOKeHUH Ha 10 gHe, uToObI coOpaTh CBET AJII CAMOTO
9yBCTBHTEIHLHOTO N300pakeHus U3 Koraa-nmuoo caenanabix: Hubble Deep Field. Tpu roma ciycrst
OHHU CJEJIAJIM TO K€ CaMO€ C MOYTH JAUAaMETPaJIbHO NMPOTHUBONOJIOKHON YacThio HeOa, B FOxHOM
HOJyLIapuu. DTU U300paKeHUsI HE TaK dPPEKTHBI, KaK HEKOTOPbIE APYTUe CHUMKH, CAEIaHHbIC
TEJIECKOIIOM, — X KpacoTa HeJooleHeHa. Ha HuX BUAHBI 00bEKThI, HAXOASIUECS IOYTH Ha CAMOM
Ipeaese Halero 3peHMs, OHU HACTOJIBKO TYCKJIbIE, YTO TEJECKOIl MOJIy4all OT HUX BCEro OJIWH
¢oToH cBeTa B MUHYTY. ThIcs4r HEOOIBIINX KPACHOBATHIX MATCH HAa H300paKEHUH — 3TO IIIbIC
TaJIaKTHKH, BKJIIOYast TAKHE, KOTOPbIE C(HOPMHUPOBAIIMCH CAMbIMHU NTEepBBIMHU. CeBepHBIE U I0)KHBIC
M300pakKeHUS C TOUKH 3pEHUS CTATUCTUKU BBIIISASAT OJMHAKOBO, U3 YETO CJIEAYET MapaioKc, KOTO-
psiit mpodeccop Mapunenackoro yausepcutera Yapinp3z MusHep BriepBbie 3ameTiin B 1969 1.
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