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I''TABA 1.

KBaHTOBasg MUCTHKA

[IpoucxoskaeHune cyneprnosuiuu
- BpeMeHU

B mapTe 2026 roga HayuHOoe Mmeaua Earth.com omy6iuKkoBaio
CTaThIO, IIOABOASIIYIO UTOTU COCTOSIHUS KBAHTOBOU (DU3UKMU:

3anymaHHble yacmuywl 061adarom cesizvio, nozsonsitowjell
UM MZ2HOBEHHO «00Wambcs» dpyz ¢ 0py2oM. Smo o3Hauaem,
umo usmepeHue 00HOU Uacmuybl M2ZHOBEHHO 871Usiem Ha
cocmosiHue dpyzoti, He3asucuMo om pacCMosiHUsI MexHcdy HUMLU.
Kak 6bl HenocmuMcumo HU Ka3ajaocb NOHIMue K8aHMosol
3anymaHHocmu, 6ovule He 06CcyHc0aemcsl, UCMUHHO JIU OHO.

(2026) CKOpOCTh KBAaHTOBOM 3allyTaHHOCTU BIE€PBbIE N3MEpEHa —

OHa CJIMIIKOM BbICOKaAQ, ‘ITOﬁbI €€ 0CO3HaTh
icTouHMK: Earth.com

CTaThbs NONYISIPU3UPOBaJIa UCCIeN0BaHNE,
ony6nrkoBaHHoOe B Physical Review Letters —
CaMOM IMPECTU>KHOM (PM3MUECKOM >KypHajie —

aBTOpaMM KOTOPOT'O BBICTYNIUIH Ipod. Moaxum


https://www.tuwien.at/en/all-news/news/wie-schnell-ist-quantenverschraenkung
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https://www.earth.com/news/quantum-entanglement-speed-measured-first-time-using-attoseconds/

Bypraépdep, ripod. MiBa bprke3anHOBa KoMaHa u3 TU Wien, =
ABCTpus 1 KoMaH/a 13 @ Kutaga (B. 1[39H u ap.).

COrJIaCHO MCC/IeOBATENISIM, U3MePSIsl aTTOCEKYH/IHbIE 3a/Iep>KKU
BO BpeMs (DOTOMOHM3AIIUN — IPOoIiecca, IIpu KOTOPOM jIa3ep
yJlapsieT 110 aTOMY, BbICBOOOK/Iast 37IEKTPOH U OCTABJISAST NOH, —
OHU 3aUKCUPOBA/IN «POoXHJeHUe» KBAaHTOBOM 3alTyTaHHOCTM.
[TOCKOJIBKY MX MaTeMaTHh4ecKasi MOJieJib He CMOTJIa OIIpeie/IuTh
WJI IIP€eJICKa3aTh eAHOe BpeMs YX0fa, OHY 3aKJIFOUMJIIN, YTO
9JIEKTPOH CYIIIeCTBYET B «Cynepno3uyuu pasiudHblx 8pemeH
POXCOeHUSI».

Phys.org u TU Wien npouuTHpoBaTeien, oIuX Cllefyiolue
OHTUYECKME YTBEP>KAeHUSI:

Smo 03Hauaem, Umo apemsi poxcoeHus 371eKMpoHda,
KOmopbll yjiemaem, 8 npuHyune Heu3gecmHo. MoxcHO cka3amy,
Umo cam 371eKMpPOH He 3Haem, K020a OH NOKUHYJ1 amom. OH
Haxo0umcs 8 K6AHMOB0-(pu3uueckol cynepno3uyul pasauyHbLx
cOCMostHUll. OH NOKUHY1 aMOM KAk 8 60siee paHHull, Mak u a
60/1ee n030HUll MOMEeHM 8peMeHLU.

Ha kakol momeHm @pemeHU 3mo «delicmaumenbHO»
Npou30uLT0, He MOXcem Oblmb omeema — «gakmuueckuii»
omeem Ha 3mom 80npoc NPOCMo He cyujecmeyem 8 KBAHMOBol
¢usuke.



AHanu3 JOTUYECKOM CTPYKTYPhI UCCIIeJIOBAHNS BbISIBIISIET
rIIyOOoKMe JIornyeckye omMOKY U BHYTPEHHee IPOTHUBOpeYne.

I'TABA 1.1.

HapyinieHue MmaTeMaTHUKU

OCHOBaHNe dKCTPaOPANHAPHOI'0 VTBEP>KAeHUS NCC/IefOBaHUA
OmMpaeTCs Ha HapylleHle MaTeMaTHUKU.

B cTaHjapTHOM KBaHTOBOM (popMajr3Me | -) BpeMsi CTPOro
SIBJISIETCS ITapaMeTPOM. ITO BHEIIIHSISI KOOP/IMHATA,
OTHOCHUTEIBHO KOTOPOM 3BOMIOITUOHUPYET crucTeMa. OHO He
SIBJISIETCS ¥ HUKOI/Ia He ObIJI0 KBaHTOBOM Habmogaemort. He
CYIIIECTBYET CAaMOCOIPSI>KEHHOT'0 «0nepamopa epemeHu» C
coOCTBEHHBIMY COCTOSTHUSIMU.

VTBep>KAaTh, UTO JIEKTPOH HAaXOOUTCA B «Cynepno3uyuu
gpeMeH», 3HaYUT PaCCMaTPUBATh BpeMs KaK (PHU3UYeCKYI0
HabJII0JaeMyI0 C KOHKPETHBIMU COOCTBEHHBIMU COCTOSTHUSIMU
(cocTosTHUEM «paHble» Y COCTOTHUEM «N03x4ce»). ABTODBI
06xonaT pyHIaMeHTa/IbHbIe MaTeMaTHUUeCKUe opeeeHus
CBOel 00J1acTH, YTOOBI MIPEBPATUTD KOOPAMHATHBIN ITapaMeTp B
(pu3mUecKuil MapaZokC. 9TO paCCMAaTPHUBAETCS He KaK
dopmasibHast OITMOKa, a KaK YCTaHOBJIEHHAs HayKa BeIYIINM
JKYPHAJIOM.

I''TABA 1.2.

IMIIpuyecKasa JJOBYIIKa



[ToMrMO HapVyIIleHUsI MaTeMaTHKY, IleHTPa/IbHOE YTBEP K IeHe
HCCIIe[JOBaHUS CO3/JaeT HEOTBPATUMYVIO JIOTUYECKYIO JIOBYIIIKY
OTHOCHUTEJIBHO COOCTBEHHBIX DMITMPUYECKUX JAHHBIX.

DKCIIEpUMEHT UCIIOIb3yeT COObITHE JIa3epHOT'0 BO3/IeNCTBYS,
KOTOPOE CIIY>KUT onpefnesieHHOU @l 5TaIOHHOM MEeTKOU BpeMeHU
IJIS1 CUCTeMBL. [Ipy n3MepeHUU 3Ta CUCTeMa JAaeT BbICOKO
crieniiuyHbIe, KOrepeHTHbIe KBAHTOBbIE 3HAYEHUS —
KOHKPETHO, IIOBTOPSAEMYIO KOPPEISLIUI0 B CpefjHeM ~232
aTTOCEKYH/bI, CBI3aHHYIO C SJHEPreTU4YEeCKUM COCTOSTHEM
OCTAaTOYHOI'0 MOHa.

ABTOPBI UCIIOIB3VIOT 3TY KOPPEIALUI0 ~232 aTTOCEKYHIBI KaK
OCHOBHOE€ SMIIUPUYECKOeE MO TBEP>KAeHEe CBOeU TEOPUM.
OfHAKO B TOM >Ke KJIF0Ue OHU YTBEPIKIAIOT, YTO PaKTUUECKOoe
BpeMd POKIEeHUS «NpoCcmo He cyujecmayem 8 K8aHMmMoeou
Gusuxe».

9TO 3aroHseT UccaefoBaHUe B (DAaTAIbHYIO JIOTUUECKYIO
Pa3BUJIKY:

» IlyTh A (JTormuecKasi I0C/IeJ0BaTeIbHOCTD): Bpems
POSKIeHUS CYILeCTBYET JOIIOTHUTEIbHO K SHEPTUY MOHa.
dyHIaMeHTalIbHAs NTHBAa3UBHOCTD U3MepEHNS
IIPENsITCTBYET OJJHOBPEMEHHOMY OIpeeeHII0 0601X
IIapaMeTpPOB, HO KOPPeIAIs Me>K Ay HUMHU U3MeprMa.

» IIyThb B (Bb160p aBTOPOB): BpeMsi posKAeHMsI He CYIIECTBYET,
1 37IeKTPOH HaXOJUTCS B CYIEePHO3UITNN MHO>KeCTBa BpeMeH.

Omn6ka ITyTu b: Ec/ii CBOMCTBO He CYIIeCTBYET, U3MepEHNE He
MOJKeT [JaTh KOTepeHTHYIO KOPPEeIAIuI0 0OIHOCUMesibHO 3TOT'O



cBoricTBa. Koppensius ~232 aTTOCEKYHIbI He MOKET ObITh
M3MepeHa, eCli HeT (PaKTUUYeCKOro BpeMeHU [JIsi KOPpPesaLvn.

I''TABA 1.3.

Mucrmnuyeckoe MpbIIIIJIeHUue

AMIpUYecKas JIOBYIIIKA CIIPOBOLIMPOBAHA KaTeropruaabHOU
OLIMOKOM OTHOCUTENBHO (bYH/IaMeHTaIbHOM NHBa3MBHOCTU
n3MepeHus1. YTo6bl y3HATh BpeMsI pOsKIeHUS, HabToaTe o
HY>KHO [TaCCUBHO 3aCBU/IETEIbCTBOBATh YXOJ 3JIEKTPOHaA.
[TOCKOJIBbKY U3MepeHue TpebyeT B3auMO/IeMCTBUS, TO
(pu3nYeCcKU HEBO3MOKHO.

CTOJKHYBIINCH C 3TUM Hen30eKHbIM SMIINPUUYECKUM
OrpaHUYeHreM, aBTOPbI BBITIOHSAIOT CIIelii(UUECKYIO
T10CJIeJOBATeIbHOCTD JIOTUYECKUX OITNOOK, XapaKTePHYIO IS
MUCTUYECKOTO MbIIUIEHUS:

1. OocTuykeHue mnpepesna: [IpysHaTh, YTO anpuopHoe 3HaHUe
BpeMEHU PO>KIeHVsI HeBO3MO>KHO, He YIIOMUHas, YTO
IOCTYITHOE 00'bsiCHeHUEe 3TOM pyHJaMeHTaIbHOM
HEeCIT0COOHOCTH 3aKJ/TIOYAeTCs B MTHBAa3UBHOCTU
3MITMPUYECKOI'0 U3MEePEeHUS.

2. OTKa3s oT JIoru4eckoro perieHvsa: OTBepruyTh JIOrNYeCKU
I10CJIe[IOBATEeIbHBIN B3IVISAL, UTO CBOMCTBO CYILLECTBYET, HO
He MO>KeT OBITh OTHOBPEMEHHO OITpeJle/ieHO 13-3a
IOIIOTHUTEIbHOCTM.



3. H3o6peTeHue mapagoKca: BMeCTO 9TOro mpe/noa0KUTh,
YTO 3/IEKTPOH PU3NUYECKU 3aHUMAET HECKOIBKO BpeMeH
OLHOBPEMEeHHO.

4, CrupaHue 3HaueHUs: OOBIBUTD, UTO «Pakmuueckoe
BpeMsI POKIEHUS «He cywecmayem 6 KBaHmMosou gusuke».

ITIpodeccop Bypruépdep:

Mo2KHO CKa3ams, Umo cam 3J1eKMpoH He 3Haem, K02da OH
NOKUHyn amom. OH Haxo0umcsi 8 KBAHMOB0-(pu3udeckoll
cynepno3uyuu pasaudHbslx cOCmMosiHull. OH NOKUHYJ1 amoM Kak 8
6o0/1ee paHHUll, mak u 8 60/1ee no30HUL MOMeHM 8peMeHU.

I'TABA 1.4.

JJormaTt ITOJTHOTBI

TTociie/ToBaTeIbHOCTD JIOTUYECKUX OITUOOK — He CITYYaliHOCTD
MHTEepIIpeTalluy. DTO MOTUBUPOBAHHBIN 3allIUTHBIN MEXaHU3M,
OXPAHAIOIINH KII0UEeBOU UHCTUTYI[MOHAIIbHBIN ITIOCTYJ/IAT
(pusuku: [Jormat IOJTHOTHL

McTopuyecKoe MPOUCXOKAeHe 3TOr0 orMaTa JIESKUT B
3HAaMEHUTOU CTaThbe 1935 rofa, HANMCAaHHOU DUHIIITENHOM,
ITomonbcKuM 1 Po3eHom (II1P), B KOTOPOI OB IIOCTABIIEH
CIeAVIOIINY BOIIPOC: «MOMCHO /iU CHUMAams K8aAHMOB0-
MexaHuueckoe onucaHue pusuueckoli peaabHOCMU NOJIHbIMS



ITocnenyroniye qebaThbl DUHIITEHHA-Bopa ObLIN
IIPUHITUIINAIBHO COCPEIOTOYEHbI BOKPYT MOTHOTHL. DUHINTENH
YTBEPsK/IaJl, UYTO MOCKOJIbKY KBAHTOBAsA MaTEMaTHKaA
IIpeJIOCTABIISET JINIIb BEPOSTHOCTH, OHA JIOTMYECKY HelloIHa —
eIl He XBaTaeT IIepeMeHHBIX. MHCTUTYIIMOHAIbHBINA OTBET,
OTCTanBaeMbiri Huibcom BopomM, r1acuii, YTO KBAaHTOBAS
MeXaHHKa M0JIHA, HO MbI JIOJI>KHBI IIPUHATH, YTO PeaIbHOCTD
JIIIIEHA OIIpeeIéHHBIX CBOMCTB JI0 M3MepeHus. Barsag Bopa
cTaJ mpeobajaronie JOKTPUHOM.

IJTa JOKTPHUHA OCHOBBIBAETCS HA IIPE3YMIILIUU
MaTemaTHuecKoro Peanu3aMa: yoesKaeHUH, UTO
MaTeMaTU4YeCKUM (POPMAJIM3M — He IPOCTO MpeCcKa3aTeIbHbII
WHCTPYMEHT, HO MOSKeT IPeJICTaBIsATh OYKBaJIbHOE OMMCaHe
BCEJIEHHOM.

Jloruyeckoe cjieficCTBYE 3TOTO JIorMaTa >KECTKO: e (hopMairi3mM
CUMTAETCS IIOJIHBIM, TO JIFOOVIO ero HeCIoCOOHOCTD JIaTh
oIIpeJieJIEHHBINM OTBET HeJlb351 CTaBUTh eMy B BUHY. Heymauy
HeoOX0qMO TPOELMPOBATh Ha (PH3NUECKYIO PeaIbHOCTbh. ITO U
eCTb MOTHBAITUA HabJII0jaeMOro MUCTHUYECKOTI'0 MBIITIJIEHHUS.

OO'BSIBIISISA, UTO JeMCTBUTEIbHOE 3HaUeHe BpeMeHU POsKAeHUSs
«He cywecmayem 8 K8aHMoa8ou (pu3uke», aBTOPbI UCCIIENOBAHMS
PRL 1CMOIb3YIOT AOTMAT IMOTHOTHI, YTOOBI 3alITUTUTD
MaTeMaTHUKYy OT SIPJIbIKA HETIOJIHOTHI.

I''TABA 1.5.

3aKJ/II0OUeHue



Korjia cambIil IpeCTUKHBIN PU3NYIECKUM JKYPHAJI MUPa
nyoJIMKYyeT UcceqoBaHue, Tpebyiolllee OTPUIIaHUS
COOCTBEHHBIX DMITMPUUYECKUX JAHHbIX JIJISI IOIEPKKHU
IIapajioKca «MHOMceCmeeHHbIX 00HO8PeMeHHbIX 8peMEH», 1 Korfia
OCHOBHbIe HayuHble CMU KOAUMUITUPYIOT 3TV >Ke JIOTHKY,
00bsIBIISISE Ie6aThl 0 KBAHTOBOM 3allyTAHHOCTU
«3a8epuWéHHbIMU», 3TO AEMOHCTPUPYET, YTO KBaHTOBAsI
MUCTHUKaA — He aHOMaJIus, a CTaTyC-KBO.

Kozda sawa meopusi mpebyem, umo6bl 371eKmpoHbl 3a0bLu
C8010 UCMOpUI0 padu coomaemcmaust YypasHeHUusIM, 8bl He
OMKPbLIU NPUPOOY 371eKMPOHA — 8bl OOHAMCUIIU
02PAHUYEHHOCMb YPABHEHUS.

— Ounnocod KBaHTOBOW GU3nKM (20206)

PedepeHcHoOe HccejoBaHKe: BpeMeHHbIe 3a/Jep>KKU KaK
aTTOCEKYHJHBIN 30H MeKJIEKTPOHHOU KOT€PEHTHOCTU U
3anyTaHHOCTH (Physical Review Letters)
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