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AHHOTAUA

B nepBbIX CTpYHHBIX TEOPHUSX MPOSBUIACH YAaCTUIA C MHUMOW Maccol - TaxMOH. B KBaHTOBOW Teopuu
3alyTaHHBIE YaCTUIIBI OOMEHHBAIOTCS KBAHTOBOM HMH(pOpPMAIMEHl CO CBEPXCBETOBOM CKOpPOCTHIO. B
KaueCTBE HOCHUTEIIS 3TON MHPOPMAIIIU MOKET OBITh TAXHOH.

HenokanbHOCTB - 3TO KBaHTOBOE SIBJICHUE, 3aKJIIOYAIOIIEECsS B TOM, UTO JIBa KBAHTOBBIX O0OBEKTA,
Hanpumep, (OTOHBI, MOCIE B3aUMOJEHUCTBUSA U yAaJ€HUS APYr OT Jpyra IpOJOJIKAKT OCTaBaThCs
€IMHON KBAHTOBO-MEXaHMYECKOW cuctemMoil. Ecnum omamH w3 OOBEKTOB MOJBEpPracTcsi M3MEPEHUIO,
MPUBOIALIEMY K KOJUIANICY BOJHOBOM (DYHKLIMU CHCTEMBI, TO BTOPOH OOBEKT TYT K€, MTHOBEHHO TaKXKe
MEPEXO/IUT B ONpe/iesieHHOE cocTosiHue. Ecin 3To yrnoMsHyThIe Bbilie (POTOHBL, TO MOCJE TOTO KaK OJIUH
13 POTOHOB, HE UMEBIIMX U3HAYAJILHO SIBHOM MOJIPU3ALINY, B PE3YIbTATE U3MEPEHUS MTOTy4aeT BIIOJIHE
ONpeeNEHHYIO NOJIAPU3aLUI0, BTOPOH (POTOH TYT K€, MTHOBEHHO M Ha JIIOOOM PACCTOSIHUU TaKkKe
nproOpeTaeT onpeaesEHHYI0 NoJisipu3anuio. Takoe cocTosHue (OTOHOB, KOTJIa OHU KakK Obl UyBCTBYIOT
JpyT Jpyra Ha pacCTOSIHUM, Ha3bIBAETCS 3allyTaHHOCTHIO (entanglement).

CHHXpOHHOE, KOPPETUPOBAHHOE MOBE/ICHNE 3allyTaHHBIX KBAaHTOBBIX YaCTHUI[ HA MEPBbIi B3I
MIPOTUBOPEUUT OOLIEH TEOPHH OTHOCUTEIbHOCTU DiHIITeHA. Hamuio siBHas 3aBUCMMOCTh KBAaHTOBOT'O
COCTOSIHUSI BTOPOT0 ()OTOHA OT KBAHTOBOI'O COCTOSIHUS nepBoro. OaHako, nepenayu MUHPOPMaMOHHOTO
curHajga Mexnay ¢otoHamu He 3aduxcupoBaHo. IlosToMy M He NPUHATO TOBOPUTH, YTO SIBHO
HaOmoaemMasi CBEPXCBETOBAask CBA3b MEXKIY 3allyTaHHbIMH KBAHTOBBIMM YacTHIIAMU  SIBJISETCS
nepenavyel HHGOPMAIIMIOHHOTO CUTHAIA.

OpHako Takoe ymMalldMBaHUE HE CHUMAET MPSMOT0 BOIPOCA: OJIHA U3 YACTHI] U3MEpEHa 3/€ECh,
BTOpast K€ CTPOTO B 3aBUCHMOCTH OT IEpPBOTO M3MEPEHUs IOIydaeT CBOE COOCTBEHHOE COCTOSIHUE
MTHOBEHHO U Ha JII000M ynaneHuu or nepBoid. B 1935 ropy Ha mapaJoKCaJlbHOCTH 3TOTO SIBJIECHUS
yKazajn OMHIUTEHH c coTpyaHuKamu [1], BciencTBue uero siBjieHHE Noay4wsio HasBaHue OIIP-
1apajiokca, OCHOBHOM CYIIHOCTBIO KOTOPOTO OBLJIO YTBEPXKACHHUE O HEMOJHOTE KBAHTOBON MEXaHUKHU.
[Tapamoxc 0oOOCHOBad TaK Ha3bIBAEMBbIN (WIOKAJIbHBIA peaau3sM» OHHIITeHHA («WIOKATu3M»), HE
JIOTYCKaBLIMN CBEPXCBETOBYIO CBSI3b MEX/1y KakUMH Obl TO HU OblI0 cuctemamu. Yepes 30 ner (1965)
Jlxon benn cTtporo maremarnyecku [2] ompoBepr 0BOJAbI DWHINTEHHA, MOKa3aB, YTO OOHApy>KEHHas
CBSA3b MEXJy 3allyTaHHbIMM YacTUI[AMU HE MOKET ObITh CTaTHUCTUYECKOH (BEposITHOCTHOMH). B
Hacrosuiee BpeMs 10BOJbl benna ynoMuHaroTCs Kak «HepaBeHCTBa bemna». B nawame 1980-x romos
¢usuk-3kciepumentatop AneH Acnekt [3] moxarBepaun AoBoasl bemna B cTporom ¢uznueckom
AKCIEPUMEHTE.

Wtak, umeercs cucreMa u3 IByX 00bEKTOB, BeIylIUX ce0s TakK, OyATO MEXIy HUMHU IPOUCXOIUT
nH(pOpMaLMOHHBIH OOMEH CO CBEPXCBETOBOU cKopocThio [4]. Ha3BaHue sIBIEHUS «HETOKAIbHOCThY HE
na€T OOBACHEHUS NPOUCXOJAIIMM IpU 3TOM mporeccaM. IIpocto mnocTynupyercs «MIHOBEHHas
KOppemsius» OOBEKTOB, HE NPOTHUBOpEYAllas TEOPHUH OTHOCUTEIBHOCTHU JIMIIb HOTOMY, 4YTO
MH(OPMALIMOHHOIO CUTHAJIa MEXy HUMHU He oOHapyxkeHo. Ho «He oOHapyXeHO» HE 03HA4aeT «HEeT».
BrniepBbie B cTporux mMaTeMaTHUECKUX BBIPAXKEHHUSIX B HOBOW TEOPUU - TEOPUU CTPYH OBLIO MOITY4YEHO
pelleHre, ONUCHIBAIOIIEE OJJUH U3 BO3MOKHBIX HOCUTENIEH CBEpXCBETOBOM MH(OPMALMU - TAXHOH. DTO
ObUT MEepBOHAYANbHBIA BapUaHT TEOPUH CTPYH, B OCHOBE KOTOpOHl Jiexar paboTshl BeHenumaHo koHIa
1960-x ronoB. TaxuoHbl B TEOPUU BO3HUKIIM BOIPEKU BOJIE CTPYHHBIX TEOPETUKOB M 00s3aHBI ObLIN
JIBUTATbCSI CO CBEPXCBETOBOM CKOpPOCThIO. X mosiBlieHHMEe B TEOPUHM paccMaTpUBAlIOCh Kak Impoliema,
MPUBOIALIAS K HECTAOMIBHOCTH TEOPHUH U, KAK CUUTANIOCh, K HAPYIIEHUIO MPUYMHHOCTU. Teoputo cTpyH
Havyajau MoAU(UIMPOBATh, MOSBISUINCH BCE HOBBIE U HOBbIE €€ BapUaHThl, B KOTOPBIX YyJIAIOCh
n30aBUTHCA OT TaxuoHa. Ho Obuta nu B 3TOM HeoOxomuMocTh? B CTporom KBaHTOBO-MEXaHHYECKOM
SKCIEPUMEHTE 3a(UKCHUpOBAaHA CBEPXCBETOBAas KOPPEJAMS 3alyTaHHBIX dYacTull. B crporux xe
MaTeMaTHYECKHUX BbIKJIaaKaX (IEpBOHAYAIbHBIX) OOHAPYKEHO PELIEHUE, I0MYCKAIOIllee CBEPXCBETOBOM
nepeHoc nHpopMauu TAXMOHOM. XOTS U CUUTAIOCh, YTO TAXHMOHBI HE MOTYT IepeAaBaTh HHPOPMALIIO
10 MPUYMHE BO3MOKHOTO HapyLICHUs MPUHLINIIA IPUYMHHOCTU U JIOpEeHL-uHBapuanTtHoctu. Ho 310 He
CIHMIIKOM yOemuTenbHOe BO3pakeHue. IIpoctoil aHamu3 cymHOCTH mnepenayn uHpopmanuu [4]



MTOKAa3bIBAET, UTO €CIIU MEXK]y 00bEKTaMU €CTh 3aBUCHMOCTb, TO OHA 0053aTEJIBHO CBsI3aHa C IIEPEHOCOM
MaTtepuanbHOU cyoctanuuu. CrenoBarenbHO, HEJOKAJIbHOCTh 00s3aHa UIMETh B CBOE€H OCHOBE HOCUTEIb
KBaHTOBOM MH(opManuu. B kauecTBe TakOoro HOCUTENSE MOKHO BbIOpaTh KBAaHTHHO, BIIEPBbIE, BUUMO,
ynoMmsiHyThld BeiinukoMm [5]. Ho B Teopun CTpyH Kak B BbICIIEH CTENEHU 3aKOHOMEPHOE SIBJICHHE
MOXXHO paccMaTpuBaTh BOZHUKHOBEHHE TaXxWOHA. TO €CcTh, KBAHTUHO M TaXMOH 00a SBJISIOTCS CTPOTO
JIOTUYECKH 00O0CHOBAaHHBIMU CYOCTAHLIMSIMU U, BIOJIHE BEPOSITHO, MPOCTO JIBYMSI Ha3BaHUAMU OJHOM U
TOM K€ CYIIHOCTH.

Takum o0Opa3oM, MBI UMEEM JIBa OYEBHUIHO B3aWMOCBSI3aHHBIX Tpoliecca. [lepBrlii: sBICHHE
HEJIOKaJIbHOCTH, TpeOyIollee CBEPXCBETOBOIO HOCUTENsS KBaHTOBOM uHpopmauuu. Bropoii:
TEOPETUYECKUE MCCIEA0BAHUS, JIOTMUYECKH OOOCHOBABIIME CBEPXCBETOBYIO uacTuily. Oba mporecca
CTpOro OOBEKTHBHBI W HE 3aBHUCAT OT BOJHU HCCIefoBaTeneil. B pesynpTare HMCMONB30BaHUS CTPOTO
Hay4YHBIX, OOIIETPU3HAHHBIX TEOPETUUYECKHX U OKCIEPUMEHTAIbHBIX METOJOB IOJIyY€Hbl JIBa
JOTIOJIHAIOIIMX JPYyT Jpyra pe3ysibTara: CBEPXCBETOBAas KOPPEISALHs, CBSI3b - HEJIOKAIBHOCTb M
CBEpXCBETOBasi CyOCTaHLMs, 4YacTHLa - TaXxuoH (KBaHTUHO). CTpeMJeHHE HCKYCCTBEHHBIMU,
L[eJICHANPaBICHHBIMU NpUEMaMU YIaJIUTh U3 TEOPUU CTPYH ITY YACTUIY, OYEBHJHO, OIIMOOYHO.
[IpsTath 32 MHCTUYECKON HENOKAIBHOCTHIO SIBHO 3KCIIEPUMEHTAIbHO OOHApY>KEHHBbIE 3aBUCHUMOCTHU
MEXAY 3alyTaHHbIMU YacTUIAMU HET HEOOXOJIUMOCTH - HOCUTEJIEM CBEPXCBETOBOM KBAHTOBOM
nH(pOpPMAaLIUU MOXKET ObITh TAXUOH (KBAaHTHUHO).
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