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AnHoTtamua. OnucbiBaeTcsi KBaHTOBBIM MPUHUMN paboThl MallMHbl BpeMeHH,
He HCIOJIb3YIOUIMH BpeMeHUTIONO0HbIe T1aiKhe MeTU B JIOPEHIIEBOM MHOT000-
pasuu. [lpensnaraemasi maliMHa BpeMeHH OCHOBaHA Ha pa3pylleHHH HHTepde-
pPEeHIIMM KBAaHTOBOH CYIEPIIO3UILMK COCTOSIHUH B CYMEPIPOCTAHCTBE YHUJepa.

KuaroueBbie cioBa: MalirHa BpeMeHH, He-Té€[e/eBCKUH NPHLUUI padoThl, Bblle-
JieHWe HY>KHOH HCTOPUYECKOH 3MO0XH, CYNeprpoCTPaHCTBO YuJepa.

BBenenue

B 1949 rony 3Hamenutsi#t Jjoruk Kyprt I'énesnp omucan npuHuun paboTsl Ma-
IIMHBl BpEMEHH B paMKax o0llell Teopud oTHocuTesabHocTH [l]. s mepexona ue-
JIOBEKA B MPOILJIOE HCIOJb3YIOTCS BPEMEHHUNON00HbBIE IJ1aJlKhe 3aMKHYTble KpHBbIe
(BpeMeHHBIEe METJH), KOTOPble MOXKET COIep>KaTh MPOCTPAHCTBO-BPeMsl, SIBJISIIOLIEeCs
4-MepHBIM JIOpEHLIEBBIM MHOr000pasyeM.

Bce KOHCTpyKUMM MalllMHbl BpeMeHH, obecredyuBalolllde Mepexol 4YesoBeKa B
mpolljioe U M3yuyaeMble 10 HACTOSIILEIO0 BpPeMeHM, HCIMOoJAb3YI0T nmpuHuun [énens.
B ocHoBe uaen MauiuMHbl BpeMeHu [é€mensi Jiexut akcuoma o6 abcorromuom 4-
MEPHOM NpocmpaHcmee-epemert., Bce COOBITUSI KOTOPOro, OyAb TO COOBITHS IMPO-
LIJIOTO, HACTOSAIIEr0 UM OyAyLIero, BCerna pasHo APUCymcmeytom B ObITUH, TPH-
CYTCTBYIOT B NpocTpaHCcTBe-BpeMeHU. [[0o3TOMYy B mpolsioe MOXKHO COBEPLIUTH My-
TellleCTBUe, UCIOJb3Ysl UAYIIHEe Tyla BpeMeHHble MeT/IH.

Cy1iecTBylollHe TPOEKTbl KBAHMOBbLX MAULUH 8peMert, OTPAHUUHBAIOTCS MOJY-
YyeHHeM 3K3eMILISPOB Belled B TOM BHUIe, KAKUMH OHH ObLIM B MPOLIJIOM HJIU OYAyT
B Oynyuem [13,14]. OHu He HCMOMB3YIOT MeXaHU3M [€nesisi, a UCMOMB3YIOT paspy-
lIeHHe KBaHTOBOH cymneprno3uuuu. OnHako, 4To BaKHO OTMETHTb, MEPeXOA B IMPO-
11JI0e KBaHTOBasl MalllMHA BPeMEeHM OCYILlecTBJseT B 0OBbeMJIOLIeM NPOCTPaHCTBe-
BpPeMEeHH.

B naHHO# cTarbe mpenJiaraeTcsi HOBBIM CHOCOO MepeMellleHHs] YesoBeKa B IIpo-
11J710€, KOTOPBIH OCHOBAH Ha HCIIOJb30BAHWUM KBAHTOBOW WHTep(epeHUHH, HO OCy-
LLECTBJSETCS OHO He B INPOCTPAHCTBE-BPEMEHH, a B CyIeplpoCTpPaHCTBe YuJepa.
[Tpu sTOM NpoOLI/BIM CUMTAIOTCS HE TOMOJOTHUECKHU OJH3KHEe COOBITHS B abCOJIOT-
HOM TPOCTPAHCTBE-BpEMEHH, a HEKOTOpasi «BOJIHA» B CYIEPINPOCTPAHCTBE YuJepa,
oOpasymolias ¢ HeKOTOPbIMH APYTMMH MOAOOHBIMHU «BOJHAMH» HHTepP(epUpYOLLy0
KBaHTOBYIO cyrneprnosuuuio. [loaToMy npensaraembli MexaHU3M MyTeLIeCTBUS B IIPO-
111JI0e HA3bIBAETCSl He-280eAe8CKOLL MAULUHOL 8peMeri.
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1. Hcropuueckue 3mnoxu

CymneprnpocTpaHCTBO YHUJiepa COCTOMT M3 BCEBO3MOXKHBIX 3-MepPHBIX PHMaHOBBIX
reometpuii ®G = (M3, h,g). CooTBercTBYyIOIIas KBaHTOBasi Teopust B Cymeprpo-
CTPaHCTBE HA3bIBAETCS KBAHTOBOH reomeTponuHamMukod. [logpo6Ho 3Ta Teopus u3-
JoxeHa B [2,3].

[Ipensiaraembiii mpUHUMI PabOThl MAILIUHBI BPeMEHH OCHOBBIBAETCS Ha CJedyro-
lel aKCHOMe.

AKCHOMA 1. Mup cymecTtByeT B (popMe HCTOPUYECKHUX IMOX.
Kaxnasa ucropuyeckas 3moxa — I3TO BOJHA BepPOSATHOCTH 3-reo-
MeTpUi G B CynepnpoCcTpaHCTBe Yujepa.

Kaxxpas ucropryeckas sanoxa — 3TO BHELIHUH MHp, OKPY2KalOLIMH JI0feH, COBO-
KY[HOCTb OBITYIOLIMX CPENU JIOied NpeACcTaB/AeHUH O BHELHEM MHpe; 3TO COOTBeT-
CTBYIOILIME 3THUM TMpPeNCTaBJeHUSIM HAyKa, KyJbTypa U UCKYCCTBO. DTO THUIIbl BOOPY-
JKeHHsl, ofleXJa, MOfa, TPAHCIOPT, MaHepa MHUCbMa, MOBCEeJHEBHAsl JIEKCHKA U T.JA.

IIpumepsi.

1. dpeBuuii Eruner.

2. IpeBHsa ['penus.

3. EBpomna ot Hayana XIX Beka no Hauasna XX Beka

4. EBpona ot Hauasa [lepBoil MupoBo# BoiiHbI 10 KoHUA XX Beka

Hcropuueckasa anoxa (); — 3T0 «3aMOpoOKeHHOe» ObITue Joaeil. 3meHe-
HUS B JKU3HHM OTCYTCTBYIOT B KaiKI0H KOHKPETHON HMCTOPHYECKOH 31oXe Ha
MPOTSKEHUN BCEro BPeMEHM €€ CYylleCTBOBaHHs, TOUHee, BCell NJIUTEJbHOCTH
anoxu. J1o remranbT [ére [5,6] uau remwranst nenraepa [7].

Hcropuueckue snoxu €U, k € K peasbHbl, OHU CYLIECTBYIOT, OHH SBJSIOT pas-
JIMYHBIE COCTOSIHUS [€))), pasjuuHble 'PaHH €IMHOT0 KBAHTOBOrO KpHcTasga MeH-

ckoro [8, ¢. 177], [1, c.96]:
ch’9k>, c, €C, (1)

keK

KOTOPBIH NpelCcTaBJsieT MOJHOe OBbITHE YeJIOBeYeCTBA BO BCe BpeMeHa.
HcTopuueckass snoxa — BOJIHA CTAaLUOHAPHOCTH, BOJHA HEHU3MEHHOCTH B al-
CTPAaKTHOM O€CKOHEYHOMEPHOM MCTOPHUUECKOM NPOCTPAHCTBE.
DTa BOJHA B KBA3UKJACCUUECKOM MPUOIUKEHUH UMeeT BUI

\II(Qk) = \Ilk<(3)g’ 22 Ba €, 0, V) =
MeJIEeHHO MeHdAIIaaca _ i (3)

— Ak‘ e hsk( g71u'»B>evU:V)7 (2)
aMIIMTYRHAsA QYHKLMSA

rie G — reoMmMeTpUsl INPOCTPAHCTBA, BMEIIAIOIIEr0 YeJOBEUeCKY LHBHUJIU3A-

1110, TPeOBbIBAIOILYI0 B KOHKPETHOH HCTOPUYECKOH 3MoXe, (1 — €€ MaTepHasbHO-
(hr3uyecKoe yCTPOUCTBO, B — cocTossHUE e€ Ouocdepbl Ha «TBepAU 3€MHOH», e —
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3THHUYECKas OpPraHM3alusl, ¢ — roCylapCTBEHHOe YCTPOUCTBO U, HAKOHEL, ¥V — y4&T
pasyMHOCTH Jiofelt, Sy — JHelicTBHe, ylNOBJIeTBOpsIOllee YpaBHeHHIO DHHIITeHHa-
[amunbroHa-Skobu [2,3].

) )
Gapys i Sk —Vh ®R + E(hag, b, B,e,o,v) =0, (3)
Ohags Shs

rae £(hag, i, B,e,0,v) — 4jeH, yUYUTBIBAIOLIMN BKJ4J MaTepHalbHBIX MCTOYHHUKOB
(4, OKpYy2Karolieil cpeanl (mpuponsl) B u nonedt e, o u v [2].

Camu BoJiHOBble (YHKUMH (2) siBasioTcs pelleHdeM ypaBHeHus JeButra-
Yunepa:

)
—— +Vh ®R+
Ohap Ohys (4)

+E&(hap, i1, B, e, 0, V)>\I/k(<3)g, w, B,e,o,v) =0.

(aﬁ75

Kak BHUIWM, KBAHTOBasA reOMeTpoAMHAMKKa He COAEPKHUT HHUKAKOI'O BPEMEHHOI'O
napaMeTpa, OHa BHEBPEMEHHA.

2. Hcropuueckue nocjiefoBaTeJbHOCTHU

Hcrtopuueckue 3Moxu — 3TO pa3/MuHble BOJHbI CTALMOHAPHOCTH, BOJIHBI BEPOSIT-
HOCTH 3-reoMeTpuil B cymeprnpocTpancTse. Kiaccuyeckoe mpocTpaHcTBo-Bpems M4
BO3HUKAET M3 ONpeNeJéHHON COBOKYMHOCTH UCTOPUUECKUX 3MOX {2k }rea, T.€.

U(M*Y) =D a¥(Q), el (5)

keK

MOCPeNCTBOM UHTepP(epeHLHH.

HHTepdepeHMS HUCTOPUUYECKUX 3MOX HAET B MCTOPUYECKOM IMpo-
CTPaHCTBe pa3Hble «IelM TOPHbIX NMHUKOB», KaxJaasd U3 KOTOPBIX
npeacTaBjseT W3MEHUYHMBYIO 3BOJIOLMOHHMPYIOIYI0 HMCTOPUYECKYIO
MI0CJIeI0BATEIbHOCTh, BCEJEHHYIO, B KOTOPOIl Te4éT 00BbEeKTHMBHOE
BpeMsl U KOTOpasi U3BeCTHA MOJ Ha3BaHHWeEM NMPOCTPAHCTBO-BpeMs.

<<L[€HI/I FOPHBIX MMHKOB» BOSHHUKAIOT [Jid BOJIH-3MO0X, Y KOTOPLIX COBMAAAlOT CpéleI,

T.e. KOrga
Sp =8y =..=8.

Torma
Ck\IJ(Qk) + Ck/\IJ(Qk/) + ... =
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Puc. 1. TlosiBjeHre KIacCHYeCKOTO MPOCTPAaHCTBA-BPEMEHH B pe3yJbTaTe HHTep(hepeHLHH: Ynucaa
-20, -18, ..., +28,... — npoHyMepoBaHbl rpe6HH 3M0xH «v. [IyHKTHPHBIE JMHUM — TpebHHU 3m0XU (1.
3amTpruxoBaHHas 06/1aCTb ecTh 06/1aCTh UHTepdepeHIHH (BOJHOBOK MaKeT), B KOTOPOH
YCHJIUBAIOTCS aMIIUTY/bl BOJH-310X. U€pHbIE TOUKHM OTMEUAT KJIACCHUECKYI0 TPaeKTOPHIO B
UCTOPHUYECKOM MPOCTPAHCTBE, SIBJISIIOLLYIOCS KJIaCCUYECKHM MPOCTPAHCTBOM-BpeMeHeM [3]

= CkAke%Sk + Ck/Akle%S’“/ + .= [CkAk + Ck/Ak/ + ...]6%5.

®Dopmysa MoKa3bIBAET, UTO KaXKaasi 37M0Xa BHOCUT CBOH BKJIAJ B UCTOPHUIO 3BOJIOLH-
OHHUpYIOLLIEH MPOCTPAHCTBEHHO-BpEMeHHOH BcesieHHOH. VI3 He€ BUAHO, KaK «TrOpHble
MUKH» CKJAIbIBAIOTCH U3 Pa3HbIX UHTepdepUpylomux snox. baarogaps sTomy BTHC-
HYTBble B e€MHOe MPOCTPAHCTBO-BpeMsl HaO/IOAaTe/Nd PacCyXKAAT O Ha0J/I04aeMbIX
CMeHaxX UCTOPHUYECKHX 3I0X, NOMHAT CBOUX IMPENKOB, PACKANbIBAIOT UCTOPUUECKHE
apredakThl U npouee. [Ipu 3TOM KaxkAblH U3 3TUX HaOJ/I0faTe el IPUHALJIEKHUT KOH-
KPETHOH HCTOpPUUYECKOH 31oxe (), SBJASIOIIENCS COCTOSIHHEM KBAHTOBOHM CHUCTEMBI 2,
KOTOpasi eCTb He YTO MHOE KaK BCeJieHHasl, MOSIBJASAIILAACT KaK HUHTep(epeHlIUs B
(hopMe mpocTpaHCTBa-BpeMeHH (1IeMH «TOPHBIX MHUKOB»).

M3MeHUTb CBOE MpoCTpaHCTBO-BpeMsi MoxKHO. Ho m/s1 3Toro Hamo «co-
CKOJIb3HYTb» W3 CBOEH «lIeMH TOPHBbIX MHUKOB». MlHaue roBopsi, U3MEHHUThb
cBoto (azy Sk.

KakoBa pasHulla Mexay HUCTOPUUECKOH IMOC/IeN0BATENbHOCTbIO U UCTOPHYECKOH
3MO0XO0H € TOUKH CYLIHOCTH YeJIOBEUeCKOro OBbITHSA? DTO pas3/juure MexKAy pasyMoM
U paccyaKkoM:

Paszym vMeeT €10 CO CTAHOBSALIMMCS, PacCyIOK — CO CTaBIIUM. [lepBblii
He GeCMOKOUTCSI O Bompoce: K yeMy? BTopo#l He crpaminBaeT: oTKynar
Pasym panyercsi pasBuTHiO. Paccynok msisi UCMOJb30BaHUS B JNaJibHEH-
mem »kesaeT Bce 3akpenuth (['éte, [5, c. 346]).
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Puc. 2. MlHTepdepenius AByX MJIOCKUX BOJH. BUIHBI mapasiesbHEle HCTOPHYECKHE
BCeJIeHHble-PeaJbHOCTH = HECKOJIbKO «lellel TOPHBIX MHKOB», N0 BbIPAXKEHHIO
Halliwell’a [10, p. 180].

B camom pnesie, KOHKpeTHBIH UeJsiOBEK MPUHAAJEXKUT KOHKPETHOH MCTOPUUYECKON
3M0Xe, U [/ Hero CBeJleHHs] O BpeMeHax OblAbIX WJM TIPAAYLIMX — BCero JHIb
KYJbTYpHast TPAAHLIUS.

3. He-régeneBckasi MaminHa BpeMeHU

Cyrneprio3ulusi UCTOPHUECKHX 3M0X (D) naHa HaM B (opMe HHTep(epeHIHH,
KOTOpast sIBJISIET COOOH KJACCHUeCKoe MPOCTPaHCTBO-BpeMsi M* ¥ B KOTOPOM Mb
CYLLECTBYEM.

['eometpusi ®G nctopuueckoi 3noxu {2 3Haem MeCTO CBOeH 8pemeHHOol A0Ka-
Au3ayuu B 4-reoMeTpUM NPOCTPAHCTBA-BPEMEHH: 'THUIEPIIOBEPXHOCTh, NPOBeAEHHAS
yepe3 MPOCTPAHCTBO-BPEMSI M COCTOSILAs M3 3-TeOMeTpPUH, MOXKeT CIABUIaThCs BO
BpeMeHHU B JI0OOH M3 TOUeK CJMIIKOM HEe3HAYUTeJNbHO, YTOObI BKJIOYUTb KaKylo-
160 HOBYIO 3-reoMeTpuio. Bpewmsi, onpenenénHoe TakuM o6pa3oM, 03HauaeT He 60-
Jlee 1 He MeHee KakK JIOKaju3aluio 3-reoMeTpud B 4-reomeTpuu. B atom cmbicse
3-TeoMeTpHs BBICTYIAeT KaK «HOCHUTeNb BpeMeHHOH HH(opMauuu» [3, p.37].

Ecau cosnath ycTpoHCTBO, KOTOpoe 8vidensiem B CyNeprno3uuuu (D) KOHKpeT-
HYI0 UCTOPUYECKYIO 310Xy Ha (DOHe LIyMa, KOTOPBIH COCTOMT M3 BCeX OCTa/bHbIX
MCTOPUUECKHX 310X, TO Mbl OKaXKeMCsl B BblJieJIeHHOH HCTOPHYECKOH 3MoXe, CKaxKeM
B snoxe [peBHero Erunta. [lelicTBUTe/NbHO, U3BECTHO, UTO UHTepepeHUHOHHAs
KapTHHA, CO3[aBaeMas KBaHTOBBIM OOBEKTOM, HCUe3aeT, e€CJIH npou3sooumcs us-
Meperue COCTOSTHUS 3TOT0 KBAHTOBOIO 00BbEKTa WJ/IM HMeeT MeCTO AeKOrepeHLHs 3a
CUéT B3auMOJeHcTBHA cO cpeflod. B Hallem csyudae TpynHO FOBOPHUTH O KaKOH-JIMO0
MHOH cpelle, 4YeM COBOKYITHOCTb CO3HAaHHH JiofieH, MOrpyKEHHBIX B MPOCTPAHCTBO-
BpeMSl.

dnoxa (), — 3TO CHUTHaJa B CyneprnpocTpaHcTBe. Ero Hago oTHesUTb OT BCex
IPYTHUX CUTHAJOB C TOH ke (a3oii, ¢ KOTOPbIMHU OH 00pa3yeT Halle MPOCTPAHCTBO-
BpeMS$l, U BBIAEJUTb U3 (DOHA BCeX MPOUMX CHUTHAJIOB C IPYTHMMH (ha3aMi.
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MHaue rosopsi, ©MeeM aHasoOr 3a4ayd U3 CTATUCTUUYECKOH Paauo(U3HMKH, KOTO-
pylo cjeayeT peliath, pazpabaThiBas COOTBETCTBYIOLLYIO TEOPHIO «IPOCTPAHCTBEHHO-
BpPeMEHHOI0» 0OHapy»KeHHU$l «CHI'HAJI0B» B MOJEJbHbIX MUHHCYIEePIPOCTPAHCTBAX.

Yrto HYXKHO M3MepsATb, YTOOBI BHIIENUTh KOHKpeTHBIH curHal (2)? To, ot uero
OH 3aBHUCHUT. A 3aBHUCHUT OH OT I'eOMETPHH NPOCTPAHCTBA ()G, BMEIIAIOLIEr0 YeJso-
BEYECKYI0 LIMBUJIM3aLNIO, TpebbiBalollleldl B COOTBETCTBYIOILEH UCTOPUUYECKOH 3MOXe,
OT COCTOSIHMSI MaTepHUHU [, OT COCTOSAHUS Ouocgepbl 3, OT 9THUYECKOH OpraHusa-
LUK e, OT COCTOSIHUSl COLMyMa o, M HakKOHell, OT cOo3HaHHUA mwofed v. [locnennee,
KaK OTMeuaJsoch BelgawluMucs pusukamu Ulpénunrepom u Buruepowm, urpaer cy-
IIECTBEHHYI0 POJib B MOHMMAHUK MHOTHX KBaHTOBBIX 3((dekToB (kot Llpénunrepa,
npyr Buruepa).

KoHeuHo, BblJeseHHe, 3aMep HUCTOPHUECKOH 3MOXM, eCTeCTBEHHO, MOJIKEH Ipo-
U3BOIMTHCA B OTPaHHYeHHOM npocTpaHcTBe V. FIMEHHO B 3TOM OrpaHUYEHHOM IIPO-
CTpPaHCTBE M 3alyCKaeTcsl MallMHa BpeMeHH. B oGsactu V' W mposiBaseTcss Mup
UCTOPUUECKOH 3M0XH; BHE €ro MHTep(epeHIIMOHHAs KapTHHA OCTa&TCs HEH3MEHHOU
— TaM MUp NPOLOJIKAET CYLIeCTBOBAaTb B (DOPMe CMEHSIOLIMXCS UCTOPUUECKHX 3TO0X,
T.e. KaK HCTOpHYeCcKas MOCJ/e10BaTebHOCTbD.

[lepexon B MpOLITYIO 3MOXY COBEpIIAETCS 3a CUET M3MEpeHHH reoMeTpuu (U He
TOJIBKO T€OMETPHH, NI0CKOJIbKY KBAHTOBASl TeOPHsl UCIOJb3yeT elllé U HabJtoaaTe e,
T.e. MOMEHTBI CO3HaHHUS Jofiei). MBI 04eHb XOpOLIO MOHMMaeM, Kak H3MepsieTcs
reoMeTpusl. B pamkax upeosoruu oOuIell TeOPUH OTHOCUTENbHOCTH U3MEPEeHHe reo-
MeTPUHU — 3TO HM3MepeHHe I'PaBUTALHMOHHbIX MoJsel. Kakaylo HCTOopUYecKylo 3Moxy
MOXKHO pacCMaTpuBaTb KaK I'PaBUTALMOHHYIO BOJIHY C (PMKCHPOBAHHBIMM NapaMerT-
pamu, amnnapatypa oOHapyKeHUs KOTOpoi OoJsiee UM MeHee paspaboTaHa.

O603Ha4uM Yepes |k) COCTOSIHHE UCTOPUUECKOH 3TOXH ()i C BOJHOBOH (PyHKIHeH
U, (®G) KBAaHTOBOH CHUCTeMBI {2, ONHCHIBAEMOH CyTEPHO3HLIHeH

keK

Torna usmepenue, npousBogumoe HabmonateseM X ¢ nomolubio annapara A ¢ Ha-
YalbHBIM COCTOSIHUEM A, HalesieHHOe Ha creuudUyeckoe 3HAUeHHe 3-TeOMeTpPHH
)G’y npHUcyIee TOJIbKO HCTOPUUECKOH amoxe {;/, IPUBOIUT K HOBOH CyTeprIO3ULIUH:

Salky @A) = | Y alk) | @A) + (e lko) @ [Ag) + cw|K) @ |A)).  (5)
k k,k#ko k!

Mpel BuanM, uTo 1Be 3M0XHU Y, , (4 CLENUBAIOTCS (MepernieTaloTes) ¢ anmnaparypou
(oxpy:keHHeM), a Bce Tpoure o6pa3yoT HHTeppepeHLHOHHYI0 KBAHTOBYIO CyTepIo-
3MLIMI0, HAMeuyawllylo KJacCHYecKyl BceseHHyl0, B KOTOPOH OTCYTCTBYeT BKJal
30X Qk’o? Qk/.

[Tyctb Habmonatenb X B UcTOpUUecKOH 3moxe g, CO3Ma&T YCJOBHS, KOTOpBIE
OCYLIECTBJSAIOT HW3MEPEHHUs I'eOMeTpHUH (MM HHOH BeJMYHMHBI), COOTBETCTBYIOIIEH
npyro#i snoxe €. Torma NpOMCXOAMUT JOKa/NM3aLUHU YACTH IMPOCTPAHCTBA 3IOXU
)y B mpocTpaHCTBe 3M0xXM (1, HaOgawopatens X, OGmarogapss TOMy, YTO BO3HHMKaeT
KBaHTOBasl CIENJEHHOCTb (KBAHTOBAasi KOPPEJsLHs) ABYX 3MOX.



o4 A.K. Tyu. He-rénesieBckasi MalIlHHA BPEMEHH

Jpyrumu cnoBamu, Mbl MMeeM KoJjanc mnakera (1) B amoxy-peasnbHOCTb €,
TNPOSIBASIOLINICS B JIOKAJAM3aLKMK YaCTH NPOCTPAHCTBA 3MOXHU (2 B peasbHOCTH (1, .
OTKpbIBaeTcsl MPOXoJ B UHYIO 3TOXY.

OnHako CUMMETPUYHBIM 00pa3oM, MOCKOJbKY 3Moxa {2y — 3TO Takas ke 00b-
eKTHBHAsl PeasjbHOCTb, KAKOBOH sBJsieTcs 3noxa {2i,, a Takxke B CHJYy TOrO, UTO
M3MepeHHe, MPOU3BOAMMOe HabutogaTesneM 3MoxH 1, MO CYyTH Hesa ABYCTOPOHHEE,
T.e. siBJsieTCcs g3aumodeticmsuem (6Jarofnapsi UX KBAHTOBOH CLEMJIEHHOCTH), MPO-
UCXOAMUT JIOKAJMU3aUHUsl 4acTH IMPOCTPAHCTBA 3MOXHU (1, B 3M0Xe-peanbHOCTH (1.
['py6o roBopsi, Habsonatenb X oKasblBaeTCsl B APYrodl UCTOPUUYECKOH 3MOXe BMeCTe
CO CBoeH ammapaTypoi. Mbl MeeM TO, UTO Ha3blBaeTCs MAILIMHOW BpeMeHU. Bynem
Ha3blBaTb €€ He-2édene8CKoll, MOCKONbKY He HAET pedb O 3aMKHYThIX BpeMeHHBIX
neTJsX, NpUAYMaHHbIX ['énenem.

3akKpbIBaeTCs JIM MPOXOA U3 OAHOHW HCTOPUYECKOH 3MOXH B Apyryio? Jla, 3akpel-
Baetcsl. s aToro Habonate 0 X He HY>KHO Jake BBIKJIOUATh CBOIO almnaparypy,
MOCKOJIbKY COTJ1IacHO 3(h(eKTy 3eHOHa, HerpepbiBHOE H3MepeHHe MOXKET MPHUBECTH
K TOMY, UTO AMHAMHMKa CTAHOBUTCS TPUBHAJBHOH, MO CYIIECTBY, MPUBENET K HC-
4e3HOBEHHIO NUHAMMKH. Jla ¥ cam mpouecc J0Ka/JaU3aLUMH MaKpoOOBEKTOB KpalkiHe
CKOpPOTEUEeH.

Kakasi reomeTpusi oTBeuaeT KOHKPETHOH HcTOpHuecKod smoxe (2;? [lockosbky
|U(£2)|? — 3TO MJIOTHOCTH BEPOSITHOCTH, TO CJEAYeT CUUTATh, UTO HCTOPUUECKOH
3Mo0Xe OTBeyaroT HauboJiee BepOSTHBIE FeOMETPUM (G, MoJACKa3blBaeMble BOJHOBOM
¢yHKuMed. MIMeHHO Ha (UKCalUI0 3TUX FeOMeTPUH U AO/KHA ObITb HACTpPOEHA H3-
MepHUTeJ/bHas annaparypa. Bo3aMoXHO 3TO He MPOCTO U3MepUTesbHAA amnnaparypa, a
YCTPOKHCTBA, «8X00AuUjUe 8 pe30HAHC» C TeOMeTpUell UHTepecyIollel Hac hcTopuye-
CKOH 3MOXH.

O6paTuM BHHMaHHe, UTO MEPeXOAbl HOCAT BEPOSITHOCTHBIHM xapakTep. pyrumu
CJI0BAMH, OKa3aTbCs B HYXKHOM HCTOPUYECKOH 3M0Xe MOXKHO JaJneko He Bceraa. [le-
pexon 6GoJjiee UM MeHee HaAE&XHO NMPOU3OUAET JMIIb B TOM CJydyae, KOrga 4McJo
g |* 6amsko K 1.

[TockosbKy Mepexo CoBeplIaeTCs TOJbKO C BEPOSTHOCTBIO |cj|?, TO B caydae
MaJIOCTH BeJUYUHBI 3TOH BEPOSTHOCTH MO 3aKOHY OOJBLIMX UKUCEJ] OH He MPOUCXO-
nuT. MlHaue roBops, nmyTellecTBHs BO BpeMeHU KpalHe pelKH, U B CUJIY 3TOrO, MbI
He HaOJ/l0flaeM NyTelleCTBEHHUKOB BO BpeMeHHU B Hallled 3roxe.

Kak oueHuTh yncio |cp |*? Kaxnast uctopudeckas amoxa — 3T0 JOMHHHPYIOLILAst
KyJbTypa, AIOMUHUPYIOLHUH cynepaTHOC. CKOMBKO TaKUX CYNepP3ITHOCOB HM3BECTHO B
yesoBeueckod ucropuu? [pesuuit Kurait, IpeBusis WUunus, skytel B XVII Beke,
nyeMeHa namnyacoB Ha octpose Hoasi I'BuHes, onucanuble Mukiayxo-Makaaem, —
NpUMepbl TaKUX KYJIbTYp, TAKMX HUCTOPUYECKHUX 3M0X. VIX IBHO He MeHee ThlcAuH,
MO3TOMY TNPH PaBHOMEPHOM paclpeleeHHH UCTOPUUECKHX 3MOX |cp|? ~ 1076, Mul
MMeeM SIBHO MaJ/lOBEpOsITHble COOBITHS, T'OBOPSILLIME O TOM, UYTO Tepexoibl BO Bpe-
MeHHU HeBO3MOXHbl. Ho BMoJiHe BO3MOXKHO, YTO CYLIECTBYIOT HauboJiee BEpOSITHbIE
sn0xyd. OHU-TO U MOTYT ObITh MeCTaMH{ M0BaJbHOIO TypU3Ma MyTelleCTBEHHUKOB BO
BpeMeHH. Ho B TakMX 3moxax K HHM OTHOCSITCS, KaK K He[JaBHEMY HaBaJ/Jy PYCCKHUX
B Typuuro. Hama xe smnoxa siBHO He AHTanus. XoTs, U TaKde IMO€3IKH PHUCKO-
BaHHBI: KOMY 3aX04eTCsl OTIIPaBUTbCS B MyTelleCTBUe, KOHEYHOe MeCTO Ha3HayeHUs

’ 2
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KOTOPOTO TOYHO yKasaTb HeBO3MOxKHO. Hampumep, BMecTo Toro, uto6el KOMGOPTHO
Habmonate IlymkuHa B JleTHeMm cany MOXXHO okasaTbesl B «Ilapke ropckoro nepuo-
na».

Ho «HacTpoiikoli» annapaTypbl Ha HY>KHYIO T€OMETPHIO, M0XKanyi, He 000UTHUCE.
Bo-mepBbIX, KBaHTOBasi MeXaHMKa CHUJIbHO CBsi3aHa ¢ mpobsemoil cosHaHusi [8], a
BO-BTOPBIX, MUCTOPHUUECKHE 3IMOXH He IyCTble reoMeTpUyecKhe MHUpPBI, a MHpHI, 3a-
ceJIEHHbIe JIIOAbMH, WU B CHJIy 3TOTO HUCTOpPHUECKAs 3M0Xa — 3TO elllé U IHeprus
3THOCOB, MOJUTHUECKHE CTPaCTH W npouee. ['eomeTpusi TakoBa, KaKoOW OHa HYy»>KHa
JIIOJSIM, a KBaHTOBble HWHTep(epeHLIMOHHble KapTHHBl Pa3pylUATCs He TOJBKO B
CUJy NMPOBEAEHHBIX M3MepeHUH, HO U B CHUJIy CaMUX HaMepeHWH MPOBOAUTb TaKHe
U3MepeHHs.

Ho mnpexpne ueM roBopUTb O HaMepeHUsX, T.e. O JIOASX, CAeAyeT BCIOMHHTb O
NIPUPOJIe, OKPYXKaIOLLeH yesoBeKa.

[Ionsitue 6uocdepsl, KoTOpasi MPUCYTCTBYET B BOJHOBOW (DYHKLHH, ObLIO BBeJe-
Ho B.M. BepHanckuMm, U ¢ HUM CBSI3aHO NpelCTaBJeHUE O FeOXUMHUYECKOH SHeprHUH.
leoxumuuneckasn anepeus n0O0ro CyleCTBAa MOXKeT ObITh ONpeeseHa MO ero CIHo-
COOHOCTH PaCMpOCTPAHUTbCS HA pacCTOsiHUe, paBHOE 3eMHOMY 3KBaTOpY, U MOKPHITh
MOBEPXHOCTh 3eMJIM TOHKOU MJIEHKOW MPHU yCJOBUU OecrpensiTCTBEHHOTO0 Pa3MHO-
XKeHusl. Takoe yc/10BUe, €CTeCTBEHHO, He MOXKET OBITb BBIIIOJHEHO, U M03TOMY Teo-
XUMHMUEeCKasl Heprysl XKHUBOTO MOXKeT pPacCMaTpUBaTbCSl JIMLIb KaK HEKHUH YCJOBHBIH
0Ka3aTeJlb.

[loaTomy wncTopuueckasi 3moxa MoxeT ObITb OXapaKTepU30BaHa ONpees&éHHBIM
YPOBHEM IeOXUMHUUECKOH dHepruu, OTBEYAIOLIUM JIOASM 3TOH 3MOXH.

CyulecTByeT TakxKe MOHSITHE MACCHOHAPHOM 3HEPrUU B paMKax TEOpPUU ITHOTe-
He3a JI.HU. I'ymunésa. [laccuonapHocTs, naccuonapras anepeus — U30bBITOK OUOXU-
MHYECKOU HEPruu KHUBOTO BelleCTBa, MOPOXKAAIIUN KEPTBEHHOCTD JIIOEH, 4acTo
panu BbICOKMX Liesied. [laccoHapHOCTh — 3TO HEMpPeonoJMMOe BHYTPEHHee CTpeM-
JieHUe K JesiTeJbHOCTH, HalpaBJ/eHHOW Ha M3MeHeHHe CBOeH KH3HM, OKpyxKaiollei
00CTaHOBKH, cTaTyca-kKBo. [laccHoHapHOCTb U3MeHsieTCs M0 KOJMUYECTBY 3HAUMMBbIX
UCTOPHYECKHUX COOBITHH, NPUXOASILMXCS HA (PUKCHPOBAHHBIM OTPE30K BPEMEHH.

Kak xapakTepu3oBaTb M KaK MU3MEHSITb COCTOSIHUE COLHUyMa HJM COCTOSIHUS CO-
3HaHMS, CKa3aTb He MOXKeM, XOTS ONpefiesléHHble COOOpaKeHHs B 3TOM HalpaBJieHUH
UMeloTCs.

fcHo, uyTo BEIAEEHUEe cuTHana (), a 3HAUUT U OCYLIECTBJEHHE Tepexoa B Mpo-
lJI0e, KpaiHe TPyAHas M, NoxkanayH, paHTacTUyeckas 3ajava. B Hawed ncropuye-
CKOM 3I0Xe CKopee BCero HeoCylleCTBHUMaS.

4. 3akJaueHue

[IpensioxkeHHbIH NpUHLUN pabOThl MALIWHBI BPEMEHH OMMUPAETCsl HA KBAHTOBYIO
TeopHio, 06001IAOULYI0 KaacCHUecKyto (U3HKy. [JIaBHBIMU MOHATHUSMU KBaHTOBOH
TEOPHH ABJISIOTCS MOHSATHE KOrepeHTHOH CyNepro3nL Ui BO3MOXKXHBIX COCTOSIHUH (hu-
3UYeCKOH CUCTEeMBl U MOHATHE UHTep(epeHIINH BXOASAIIUX B CYNepno3ulitio (prusuye-
CKHMX COCTOSIHMH cucTeMbl. IMEHHO OHM B paMKax KBaHTOBOH rpaBUTallUM Ae Burta-
Yunepa ucno/sb3oBaHbl /151 00bSCHEHMS MeXaHHM3Ma Ilepexofa B mpouuioe. B pe-
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3y/lbTaTe Hcye3aeT HeOOXOAMMOCTb MpeofoJeBaTh Mapafokc 6abYyLIKH, MOCKOJIbKY
MCTOPUYECKHE 3TI0XH NPeCTaB/sAT cOO0H abCoMOTHO He3aBUCUMble peasibHOCTH.

B 1968 rony akamemuk A.Jl. AnekcaHApoB MOCTaBHUJ TPoOieMy H3yueHHs (u-
3MYeCKUX YCJOBHUH, MPHU BHIOJHEHHH KOTOPbIX CTAHOBHUTCS BO3MOXKHBIM Iepexol B
nporsisle ucropudeckre anoxu [11,12]. Ho oH MMesn B BUAY eNUHCTBEHHBIH ToOrna
M3BECTHBIH MeXaHH3M — Té[eJIeBCKYI0 MallWHy BpeMeHH. [losatomy mpu pelenun
npo6JeMbl AsieKcaHIpoBa OrPaHUUYMBAJNUCh H3yUeHHUEM JIOPEHIEBBIX MHOr000pasui,
B KOTOPBIX HMeJIUCb 3aMKHYTble BPEMEHUNOA00HbIe IJIaIKue KPUBHIE.

DTOT MyTb pellleHUss MpobseMbl AJieKCaHIpPOBa MPUBE K MapajOKCaJbHOHU CH-
Tyauuu. To, 4TO clesajo BO3MOXKHBIM CaM MexaHu3M ['énens — a 3To abCoJIOT-
HOCTb MPOCTPAHCTBAa-BpeMEeHH — CTAHOBMJIOCH IMPENsTCTBHEM Ha MYTH peasiM3aluu
réfieqleBCKOH MallWHbl BpeMeHH, OCKOJbKY TpeGoBanoch rnepeaenbiBaTh TO, UTO CUU-
TaJ0Ch abCOJIOTHBIM U HeHW3MeHHbIM (cM. [12]).

EcTecTBeHHBIM OblJIO MOMBITATHCS OCTABUTh OOLLYI0 TEOPUIO OTHOCHTEJNBHOCTH B
e€ KJacCHYeCKOM HCIOJNHEHHH, T. €. B paMKax KJIacCHYeCKOH (DU3WKH, U BOCIOJb30-
BaTbcs OoJsiee COBepllIeHHOH U GoJiee TyOOKOH KBAaHTOBOW TeOopHel rpaBUTALMH.

Wpnes ncnosb3oBaTh KBAHTOBYIO HWHTep(epeHIMI0 AJs MEPEeXOoI0B BO BpPEMEHH
BrepBble Oblja M3J0xKeHa B ctathe [13,14]. Ho B Hell paccy»kneHHsi OCHOBBIBAIOTCS
Ha UCMOJb30BaHUU 3(pdeKTa 3aMe/seHHsI BPeMeHHU AJs OTpaxkKE€HHOro (OTOHA MpH
€ro JIBHKEHWH B TPAaBUTALHMOHHOM I0Jle U 00pa3yIOLIero Cynepro3uilio ¢ UCXO-
HbBIM (DOTOHOM, MBHKYIIMMCSl NPSIMO BHE TpaBUTALMOHHOrO mojs. Peub uuér 06
M3BECTHOM 3KCIIePUMEHTe MpOMycKaHHsl ()OTOHA 4Yepe3 MOJYIIPO3payHOEe 3epKaJsio.
[losiBasitoTcsl n1Ba (pOTOHA, KOTOPble COCTABJISAIOT KBAHTOBYIO CYNEpPHO3ULHUIO U HH-
TepdepupyoT Apyr ¢ Apyrom. B obuieM c/aydyae paccMaTpHBaeTCsi CyNeprno3uLus
3BOJIIOLMOHUPYIOIIUX PA3JIUUHBIX COCTOSSHHUH CHCTEMBI, OTJIHYAIOUIMXCS CTENeHbo
3aMe/lIeHUs] BpeMeHH, TOCTUTHYTOH 3a CY€T rpaBUTalMOHHOrO noJsi. PaccmaTpuBas
cCUTyaluw, Korma 3tux cocrossHud nopsinka 10000, ycraHaBinBaeTcs, 4YTO CPeNHUH
3(pexT 3amenseHUs] BpeMEHH [/ CUCTeMbl OTHOCUTEJNbHO BpEeMeHM BHEIIHero Ha-
6Jstonartesiss HAMHOro OoJiblie, YeM AJ151 KaXKA0Tro OTAebHOro coctossHus. Mamepenue
COCTOSIHUSI CUCTeMbl 0OHAPy>KHBaeT €ro ¢ HeKOTOPOH BEPOSITHOCTbIO TAKUM, KaKUM
OHO ObLJIO B TPOMIJIOM. DTO ycTpolcTBO HazoBéM AAPV-mamnHo# no nepBbiM OyK-
BaM (aMHJIMH aBTOPOB cTaTbhu [13].

B kakoi-To Mepe, 3TO KBaHTOBasl Bapuallusl MalllMHbl BpeMeHU TopHa, a¢dek-
THUBHOCTb KOTOPOH KpaiHe coMHHTesbHa [2]. Ho B oT/iiMuMe OoT MallMHBI BpeMeHH
TopHa, KOTOPYI0 CUMTAIOT YCTPOHCTBOM [/ MyTELIECTBHS JIONeH B MPOLIIOe, KBaH-
toBass AAPV-mamuna nsst 3Toro He npenHasHaueHa. AAPV-mawuna paboraeT B
paMKax IMpOCTPAaHCTBA-BpeMeHU U OCTAETCs B HEM, B OTJHYME OT He-TéleJIeBCKOM
MallUHbl BpeMeHH, NpeiJoKeHHOH B JaHHOH cTaTbe.

Haur npoekT KBaHTOBOH MalllMHbl BpEMEeHU TaKKe COLEPKHUT MOMEHTbI, KOTOpPbIe
BbI3bIBAIOT BO3paxkeHWe W coMHeHHe. [IpuHATas HaMM akchoMa, yTBepxKialollas,
4TO MPOCTPAHCTBO-BPEMS, BCeJIeHHAss — 3TO pe3yJbTaT KBAaHTOBOH MHTepdepeHIUH
MCTOPUUECKUX 310X, OeCCropHa B YacCTH, TOBOPsilel 06 HHTep(hepeHLHH.

Jpyrasi yacTb — 3TO MpeATNOJOKEeHHe O BeUHBIX HCTOPUYECKHX 3moxax. fcHo,
4TO JNaHHAsl TUNOTe3a 3aMeHsieT TMIOTe3y O BeYHO CYLIECTBYIOMIUX COOBITHAX MPO-
LLIJIOTO, NMPUHAAJIEKAUX aOCOMIOTHOMY MIPOCTPAHCTBY-BPEMEHH, K KOTOPBIM YCTPeM-
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JISeTCSl TyTelleCTBEHHUK, YIPABJSIOIIMN T'é1eJeBCKOH MaIlWHOHW BpeMeHH. Mubl oT-
NieJIbHBlEe COObITHSI 3aMeHsieM COBOKYITHOCTbIO COOBITHH LeJI0H HCTOPUYECKOH 3MOXH.
[To cyTu pmena, 3To JuiIb GoJiee LIMPOKOE MPENNOJOKeHHe — KOMIAKTHBIH My4oK
MUPOBBIX JIMJIHU BBIPbIBAE€TCS M3 €MHOTO MPOCTPAHCTBAa-BPEeMEHH M paccMaTpHBa-
eTCsl KaK HeuTo LEeJOCTHOe M He3aBUCHMOE, CYIeCTBYIOIIMe BEeYHO, CTAllMOHAPHO,
pasBHBaIleecss camMonofobHO W OOHapyKHWBaeMOe HaMH uepe3 HHTep(epeHLHIo C
APYTHMH 3M0XaMH B KaXKJIOM MOMEHTEe BPeMeHH UCTOPUYECKOH MOC/eN0BaATEbHOCTH
KaK UCTOPHUUECKOE HaCJeMue.

Tem He MeHee, [OMyIlIeHHe O, B IPUHLIMIIE, BEYHBIX HCTOPUYECKHUX 3MOXaX KaK-TO
C TPYAOM YyKJaabiBaeTcss B roJose. Ho... «ecTb MHoroe B mpupoze, npyr lopaumo,
4TO W He CHHUJIOCH HALIUM MYJpeLams.
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