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AHHOTAIINSA

[IpuBeneHo ¢usuueckoe 0OBSICHEHHE KBAHTOBOW 3allyTaHHOCTU (HEJIOKAJIbHOCTH). 3aIlyTaHHbIE
KBaHTOBBIE YaCTHIIbI HE OOMEHUBAIOTCS APYT € IpYroM MH(OpMaLuei, HO IPU 3TOM «3HAKT», 4TO JiejaeT
KaXkaas U3 HUX. DTO TpPaAULIMOHHOE, abCypjHOe OObACHEHHE. 3allyTaHHble YacTUIBI OOMEHMBAIOTCS
HEKJIACCUYECKOM, «KBaHTOBOW MH(popManuei». TeM He MeHee 3TO BCTYIaeT B NPOTUBOPEUYHE C TeOpUen
OTHOCUTENBHOCTU. C Jpyroil CTOPOHBI, HEJIOKAJIbHOCTh BCTYHNAET B NPOTUBOPEUYUE C KIIACCUUECKOH
(KOJIMOTOpPOBCKOM) TEOpHENH OTHOCUTEIBHOCTH.

KiaroueBble cjoBa: HEJIOKaJIbHOCTh, 3allyTaHHOCTh, entanglement, JOKaJbHOCTH OWHIITEHHA, AJeH
Acnexr, 3akoH Manyca, CTO, 3aBucumsble coObITHS, CBEPXCBETOBOM, oI pu3anus, GOToH

Kto po:knaer uyneca?

Jlroqu BepAT B uyaeca U 00T uxX. X0Tsd U FOBOPSIT, YTO YyJeC Ha CBeTe He ObIBAaeT, HO OHU MOPOI
0OHAapY>KMUBAIOTCS TaM, TJI€ UX, YK, HUKaK He O)KuAaelb - B pusuke. OHOM U3 BaKHEUITUN 00sI3aHHOCTEH
mo00i (U3NYECKOW TeopuH SBISETCS NPEICKAa3aHWE HOBBIX SBIEHUM, KOTOpble HE ObUIM H3BECTHBI 110
co3laHusi 3ToM Teopuu. Takue mnpeacKazaHusi, MOJITBEP)KICHHbIE BIIOCIEACTBUM 3KCIIEPUMEHTAaMU,
ABJIAIOTCS HanOoJiee yOeUTeNIbHBIM J1I0Ka3aTebCTBOM UCTUHHOCTH TEOPUH, €€ NpaBa Ha CYIIECTBOBAHUE.
CaMbIM TPEBOCXOJIHBIM 00pa30oM 3Ty CBOKO OOS3aHHOCTh HCIOJIHAET KBaHTOBasg MexaHuka. Cpenu
MHOKECTBa MPEICKA3aHHBIX €0 SBJICHUIA €CTh HEBEPOSTHBIC, YIHUBUTEIbHbBIE SBJICHUS, CMBICI KOTOPBIX
BOCIIpHHUMAETCS ¢ TpyAoM. OTHUM U3 CaMbIX YAUBUTEIbHBIX TAKUX MpPEICKa3aHUN KBAHTOBOW MEXaHUKU
ABIIAETCS «3allyTaHHOCTbY». Ha e€ ocHOBe BIOCIEICTBUM OBLIO CIIEJIaHO e1I€ O HO, 0XKaIYyH, 60Jiee HIMPOKO
M3BECTHOE MpejicKazanue: Tesenopraiys. He BeMblieHHAs TesenopTanys U3 (paHTacCTUUECKUX PACCKA30B,
a peanbHOE (pU3MUECKOe sABIeHNE. Bukunenus sBIeHUIO KBAHTOBOM 3aIlyTAHHOCTH J1a€T TaKOE OIUCaHUE:

«KBanroBas CLIETIEHHOCTh (aHrm. entanglement «3aI1y TAHHOCTb, CITy TAHHOCTb,
Teperny TAHHOCTR) — KBAaHTOBOMEXAHMUYECKOE SIBJICHHE, IPH KOTOPOM KBAaHTOBOE COCTOSHHE JBYX HIIA
00JIbIIIEr0 YUCyIa 0OBEKTOB JOJKHO OIMCHIBATHCS BO B3aUMOCBSI3U JIPYT € IPYIOM, JAXKE €CIIU OT/EIbHbIE
00BEKTHI pa3HECEeHbI B IpOCTpaHCTBE. BeneacTBrue 3Toro BO3HUKAIOT KOPPEIALUN MEXKAY HaOJIH0JaeMbIMU
¢u3mueckuMu cBoWicTBaMH O00BEKTOB. Hampumep, MOXKHO MPUTrOTOBHUTH JBE YacCTHIIbI, HAXOMASAIIMECS B
€IMHOM KBAHTOBOM COCTOSIHUM TakK, 4TO KOIJa OJIHA 4acTHULa HAOJIOJAETCSd B COCTOSIHUM CO CIHHOM,
HaIpaBJIEHHBIM BBEPX, TO CIIUH JIPYrOil OKa3bIBAETCS HAIIPaBJIEHHBIM BHU3, U HA00OOPOT, M 3TO HECMOTPSI Ha
TO, YTO COTJIACHO KBAHTOBOW MeXaHMKE, IPEJCKa3aTh, Kakue (PaKTUUECKU KaKAbIM pa3 MojIydarcs
HaIpaBJIeHUsI, HEBO3MOKHO. IHBIMU clloBaMU, U3MEPEHUs, IPOBOIUMBIE HAJl OJTHOM CUCTEMOM, OKa3bIBAIOT
MI'HOBEHHOE BO3JEWCTBHE Ha CLEIUIEHHYIO ¢ HeW. OJHako TO, YTO MOHUMAeTcs NojJ uHpopMmaiueil B
KJIACCUUECKOM CMBICJIE, HE MOXKET ObITh IIEpeIaHo Yepe3 CLEIUIEHHOCTb M3-3a CTATUCTUYECKOT0 XapaKTepa
nepeaaBaeMoi UHpoOpMaIun.

OTO 10CTATOYHO MMOJIHOE onucaHue. OHAaKO B HEM HE BUJIHO TOT'O, YTO KBAHTOBAs 3allyTaHHOCTb
SABJIAETCS MapaJoKCaIbHbBIM, IPIMO-TaKU MUCTUYECKUM siBJIeHHeM. CaMo 1o ce0e Kak (hru3nyeckoe siBJICHHUE
OHO HE BbI3bIBAE€T HUKAKUX 0cOOBIX BoIpocoB. HenpuBeiuHoe, naxe 3a0aBHOE Ha3BaHUE, He Oonee Toro. Ho
B COBpPEMEHHOM (pr3uke Takux 3a0aBHBIX HA3BAaHUM M TEPMHUHOB - XOTh 0TOaBsIH. Kak U sBiIeHU, MOHATH
KOTOpbIE HEMpPOCTO Ja)X€ B ONHUCATENbHOM cMbiciae. He B riaybokoMm ¢usnyeckom, HE B3IIBIOM
npogeccuoHana, a B 00pa3HOM CMbICIIE, KaK JK€ 3TO BBIVIAIUT, Kak 3To mposiBiiercs. [IpuBeném takoi
oOpa3Hblii npumep. Ppaza «OIAHOCTOPOHHSSI MOHETa» MOXET 3By4aTh 3a0aBHO M cTpaHHO. Cpa3zy xe
BO3HUKAIOT Pa3IMYHbIE aCCOIMALINHU, TPEOYIOLIHE TOSICHEHU:



- HaBepHoe y MOHETBI 00€ CTOPOHBI OAMHAKOBbIE?

- Her! Y MoHeThI TOJIBKO O/1Ha cTOpOHA!

- MoxeT ObITh MOHETa UMEET 1apooOpasHyto hopmy?

- Her! 310 00BbIUHAA MJIOCKAs MOHETA.

- Torna ona, BunumMo, umeeT Gpopmy JeHTs MEOnyca?

- Het xe! D10 camast oObluHas MoHeTa!

- Kakas o6prunasn? Kpyrnas? Bpone nsitaka?

- a, umenHo!

- U y 3TOTO Kpyrioro nsrTaka ToJIbKO OJlHa CTOpoHa?!

- Ja, umMeHHo Tak.

- Ho atoro xe He Moxet ObITh!
[IpyMepHO B Tak MOKHO CKa3aTh M IPO SIBJICHHE 3aIlyTAHHOCTH: 3TOTO HE MOXET ObITh. OmuIiieM ero
noapoOHee. J{71s 3TOro pacCMOTPUM YIPOUIEHHYIO, CXEMATUYHYIO MOJIENb.

JlonyctuM, y Hac ecTh JiBa ()OTOHA - KBAHTOBBIC YacTUIIBL. [[JIsi MPOCTOTHI MPEACTABUM UX B BUJIC
JIBYX OJMHAKOBBIX MOHET [14]. Ckaxem, omgHOKomeeyHbIX. Ha30BEM «peuiky» 3THX MOHET «CIUHOM
(HampaBlieHWEM CIIMHA B CTOPOHY PEIIKH ).

cnun = 1
Henvimanue Noi2

Puc.1 Cnesa monema, usobpascaroujas nepgviii JOMOoH, 1exHcum « CHUHOM 88epXy», CNPA8A MOHEmMdA, U300paxicawas
8MOPOLL (POMOH, JIedHCUM «CRUHOM 6HU3Y 8 pe3ynbmame 12-20 no0dpacvi8anus Moxwem.

Ecan moHera neXuT pemkoi BBEpX, TO 3TO O3HAYAeT, 4To y (oToHa (KOTOPBIM 3Ta MOHETa
OJIMLIETBOPSIET) CIMH, COOTBETCTBEHHO, TOXKE HallpaBiieH BBepX. Jlajee HEKMM XHUTpPBIM CIOCOOOM
«3aryTaemM» 3TH aBa ¢oToHa. 11 MOHeT 3TO OyneT, MPEANoI0KUM, UX COBMECTHOE BCTPSXUBAHHE B
crakaHe. [ peanbHbIX (POTOHOB 3TOT IMPOLECC CBA3aH C UX COBMECTHBIM HCIIyCKaHHMEM, HalpuMep,
CHelMaIbHO 00pab0TaHHBIM KPUCTAIIIIOM.

Tenepp y Hac ecTb ABE «3amyTaHHbIE» (CIICIUICHHbIE, MEpenyTaHHble) MOHETHl (ABa (OTOHA B
COCTOSIHUM KBAHTOBOW 3amyTaHHocTH). llpomsBeném «usmepeHue» NOMAPU3ALMM ITUX JIBYX MOHET
(poTtonoB). M3mepenue (POTOHOB MPOM3BOIMTCS C IMOMOIIBIO MOJSAPU3ATOPOB, a «HU3MEPEHHE» MOHET
npou3BenéM Ux OpocaHueM Ha ctoil. KakoB pesynbraT 3Toro sxcnepuMenTa? CKoJIbKO Obl MbI HU U3MEPSIIH
3aIlyTaHHble (POTOHBI, CKOJILKO Obl, COOTBETCTBEHHO, Mbl HU I10JI0PAChIBAJIM MOHETBI, Mbl BCET/1a M10JIy4aeM
OJIUH U TOT K€ Pe3yJIbTaT: €CJIU CIIMH OJHOT0 (JOTOHA HAIIPABJIEH BBEPX, TO CIIMH BTOPOI'O HAIPaBJIEH BHU3.
CoOTBETCTBEHHO, €CJIM OJ]HA MOHETA yTaja peuIKoi BBepX, TO BTopas 00s3aTeIbHO yraia pemkoi BHu3. 1
HaoOopoT. Takoil sKCIEPUMEHT U JEMOHCTPUPYET SIBJICHHE KBAHTOBOM 3amyTaHHOCTH. KOHEYHO, MOHETHI
HUKOTJ1a HE BelyT ce0sl TaK XUTPO: €CJIN O/IHA yIIaJla PELIKOM BBEPX, TO APYyTas - 00513aTeIbHO PELIKOI BHU3.
A BOT 3anyTaHHbI€ (DOTOHBI - BEAYT.

Takoe mnoBeaeHMe 3alyTaHHBIX 4YacTull B 1935 roay mocraBuiIM MOJ COMHEHHME OMWHINTEHH,
[Mogonsckuit u Po3en. M3noxkeHHbie uMu B3MJIs1Abl onyuriid Ha3Banue «OIIP-napamokca» [21]. B 1965
rofly Apyroi uccienosareib - ben MareMaTnuecky rmokasajin OlMO0YHOCTb B3MII0B DiHIITelHA [4, 19],
a B 1981 roay usBecTHbId (pU3UK AJleH ACIEKT MOATBEPANI 10BOAbI beia skcnepumenTansHo [1, 2, 3, 5,
6]. Okazanoch, 4T0, NEUCTBUTENILHO, 3allyTaHHbIE (POTOHBI BEJIM Ce€0sl B TOYHOCTH TaK, KaK MbI BBIIIE 3TO
00pHCOBaIM: MHOTOYHUCJICHHBIE Mapbl (POTOHOB MOJSIPU30BAIMCH TaKUM YIMBHUTEIBHBIM 00pa3zom, OyATO
YyBCTBOBAJIX APYT Apyra. BoT B 3TOM U COCTOUT yAMBUTEIBHOE CBOMCTBO KBAaHTOBOM 3amyTaHHOCTH. Korna
OJIHA M3 KBAHTOBBIX YaCTHII (MTepBbIH (POTOH) MOJyYaET B pe3yiIbTaTe U3MEPEHUS HEKOTOPYIO MOJISIPU3AIHIO,
3aBHUCALLYIO0 OT U3MEPUTEIIBHOTO MPHOOpa - MOJIIPU3aTOPa, TAK B TOT K€ MOMEHT JIpyrasi KBAaHTOBas YacTULA
MOJIy4aeT MPOTHUBOIIOJIOKHYIO MOJIIPU3AIMIO, YTO MTOATBEPKAACT BTOPOU U3MEPUTENbHBIN npudop. O6e 3Tu
MOJIAPU3ALUH «POXKAAIOTCA» OJTHOBpeMeHHO. Kak ToJbKo nepBas yacTulla Mojspu30Banach, Tak cpasy ke,
MI'HOBEHHO, HE3aBHCHMO OT PAcCTOSIHUS MOJISIpU3yeTcs U BTopas yacTuua. Ha MoHeTax 310 BBIIIAE10 ObI
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TaK: Ha CEBEpPHOM II0JIFOCE MOHETA yIajia PEeIIKON BBEPX, HAa F0)KHOM B TOT K€ CaMblil MOMEHT Jpyrasi MOHETa
ynajia pemkoi BHU3. W Tak npu kaxx1oM 1o 10pacelBaHUM, CKOJIBKO ObI UX HU OBLIO.

O sABIEHUMHU 3aIyTAaHHOCTU CTajIM I'OBOPUTH, YTO OHO HEJOKAJIBHO, TO €CTh IOBEJICHUE YaCTHIL
CHUHXPOHHO, HO HE CBA3aHO C UX JIOKAJIbHOW CBA3bIO, HE SIBJIAETCS JIOKAIbHBIM. DUHIITEHH TaK ONUCHIBAJ
JIOKaJIbHOCTb CBA3EH:

«... (COCTOsIHHE) CUCTEMBI S2 HE 3aBUCHUT OT TOTO, YTO MIPOEIIBIBAIOT C IPOCTPAHCTBEHHO OTICIIEHHOM
oT He€ cuctemon Si» [20].

«...TaK KaK BO BpeMsI U3BMEPEHMUsI 3TH JIBE CUCTEMBI YK€ HE B3aUMOJIEHCTBYIOT, TO B PE3YyJIbTaTe KaKuX
Obl TO HU OBLJIO Olepalyii Haj NEepBOM CUCTEMOMN, BO BTOPON CUCTEME YK€ HE MOXKET MOIYYUTHCS HUKAKUX
peanbHbIX U3MEHeHu» [21].

CnenoBatesibHO, 3allyTaHHbIE YacTULbl HE MOJYMHSIOTCS 3aKOHY JIOKadbHOCTH. CKa3aB 3TO, MBI,
COOCTBEHHO, €IIE HE BUJIUM SBHOTO MApaJoKca, XOTS YXKe JIO0rafblBacMcCsi, YTO MOBEIEHUE YACTHI] KaK-TO
IUIOXO YBSI3bIBAECTCS C IOJIOKEHUSIMU TEOPUM OTHOCUTEJIBHOCTH 00 OrpaHMYEHHOCTH CKOPOCTHU Iepe/lauu
B3auMoelcTBUA. Bpoie Obl yacTUIlbl B3aUMOCBS3aHbl, BPOZE Obl COCTOSTHUE OT OJJHOM K ApYroi nepeaaércs
MI'HOBEHHO, HO HEJIOKaJIbHOCTb OTBEpPraeT 3TO: HET CBSA3M W INO3TOMY HHYero He nepenaércs. Hano
IIPU3HATh, YTO OJJHOM JIMIIIb KOHCTATALUU «HEJIOKAJIbHOCThY» HEJOCTATOYHO. XO0UETCs BCE-TAKU POSICHUTD,
YTO KOHKPETHO 3a HEI0 CKpbIBAaeTCs. Beab Mbl SIBHO BUJUM: IIOBEIEHUE BTOPOM YaCTHUIIbI IPEIONPEAEICHO
MOBEICHUEM IEPBOIA.

B nonynspHoii autepaType €CTh MONBITKU KaK-TO aJNIETOPUUECKU OOBSICHUTD TAKYI0 «HECBSI3aHHYIO
cBs13b». OOBIYHO MPUBOAUTCS NMpUMEp C Napoii nepyarok. [lapa nepuaTok, NOHATHOE /1€J10, 3TO OJ/IHA MpaBast
U OJIHA JIEBasi, TO €CTh BBIIJIAAUT KaK CBOEOOpa3Has «3allyTaHHOCTbY. [Ipenoioxxum, 4To o1Hy U3 IepyaToK
«BTEMHYIO» oTHpaBwin B JIoH10H, a Bropas octanach B [Tapuxe. Koraa B JIoHIOHE BCKPBIBAIOT NIOCBUIKY U
BUJIAT [IPaBYIO NIEpUaTKy, TO TYT K€, MTHOBEHHO CTAHOBHUTCS U3BECTHO, 4TO B [lapmke octanack sneas! Uem
He siBJieHHe HeJokanbHocTU?! U mpaBas - neBast MpOsSBUIIOCH, U K TOMY K€ MTHOBEHHO. OueBUIHO, YTO
«mpaBasi - JeBas» c(pOPMHUPOBAIOCH B MOMEHT pa3/eJeHUs Napbl MEepUaToK. A UTO, €CIM U KBAHTOBBIE
4acTULbl B MOMEHT 3alyThIBaHUs TOK€ C(OPMHUPOBAIMCH U 3aT€M IPOCTO COOOIIMIM U3MEPUTEIbHBIM
npubopam cBou coctosHus? BosmoskHo, DIIP-nmapanokc mosiBUIICS UCXOAs U3 MOIOOHBIX )K€ COOOpaKEHUH.
JIeCTBUTENBHO, MPU €T0 CO3JaHMU ODWUHIITEHH BBEJ MOHATHE <«AJEMEHTOB (PU3UYECKON pearbHOCTHY,
KOTOpble Hecau B ce0e MHGPOPMAIMIO O MOJSPH3ALMU U TPOSBILIIM €€ MpH HM3MEPEHHH YacTHll.
BrniocneactBuM BMECTO 3TUX 3JI€MEHTOB CTaJIM FTOBOPUTH O «I0NOJHUTEIbHBIX IEPEMEHHBIX) UIH «CKPBITHIX
napaMeTpax». A TEOpUH, HCIOJIB3YIOLIUE STH B3IVISAbl HA3BAIM «TEOPUSIMHU C JONOJHUTEIBLHBIMU
NepeMEeHHBIMU (TTapaMETPaMU )».

Ho, xak Mbl ynomsiHynu Bblle, bemur MmareMarnyecku mokasai, YTO TaKUe TEOPUHU HE B COCTOSTHUU
OOBSICHUTh BCIO IIOJHOTY IIOBEAEHUS 3amyTaHHbIX uvacTul. OHM Benau ce0s OoJsiee 3aBHUCUMO,
«KOPPEJIMPOBAHHO», YEM 3TO JOIMYCKAaJIM CKPBIThIE MapaMeTpsl. bosee Toro, u3 KBaHTOBOro (hopmanuzma
M3BECTHO, YTO YACTHIIbI HE TOJbKO HE UMEJH MPEeI0NPEACIEHHBIX OJIIPU3ALUI, OHU BOOOILE UX HE UMEIH.
DTO CBOWCTBO YacCTHI[ Ha3bIBACTCA «CYNEPMHO3UIMEN cocTosiHUi». [IponeMoHCTprpyemM 3TO CBOMCTBO Ha
IIpUMEpe «3alyTaHHbIX» IIapoB. JlOMyCTUM, Yy Hac eCTh SUIMK, B KOTOPOM JIeXaT JBa I1apa - 4€pHbIA U
Oenbiii. Eciin MbI BBIHMMaeM OJMH M3 HHUX, TO BUIUM, 4TO OH Oeinblid. Clie1oBaTeNbHO, B AIIUKE OCTAJCS
yépHblid. He risas pas3nokuM mapsl no simyKaM U pacCTaBUM UX B pa3Hble CTOPOHBI. MbI MOKEM CKa3aTh:
B OJITHOM U3 SIIIIUKOB YEPHBIH 1IAp, B IPYroM - Oeliblii. DTo HenpaBuibHO. Kakaplil U3 IapoB 00HO8peMeHHO
4yEpHBbIN U Oenblii. Ecii Mbl JocTaHEM OJIMH U3 I1apOB, TO TOJIBKO B 3TOM Cllydae OH cmanem 1100 YEPHBIM,
6o OenbiM. U TyT ke, MTHOBEHHO BTOPOM M3 IIAPOB CTAHET OesIbIM WM YEPHBIM (IPOTUBOIOJIOKHO
IIepBOMY). DTO U €CTh IIPaBUJIBHOE ONMCAaHHE KBAHTOBOM 3anmyTaHHOCTH. Eciy oquH map cran 4€pHbIM, TO
npyroi ctan 6enbiM. [Toka onuH map He ctan 4€pHbIM, TO U ApYyroil He ctan O6enbiM. Kak TOIbKO OuH —
YepHBIH, Tak Apyroi cpasy xe — oenblil. [Ipo nepuaTku Takoro ckaszarh Helb3s. CUTYyallI0 MOKHO ONKCATh
dbopmynoit «kECJIN onuu map cran 4€pueiM, TO npyroit map ctan 6eabiM». To, 4TO OJUH K3 IIapOB CTAJ
4EpHBIM — HTO He3aBUucuMoe coobiTHe. [1lap paBHOBEposiTHO MoOr cTaTh MO0 Y€PHBIM, 1160 6enbiM. To ecTh
BEPOSITHOCTh TOTO, YTO IIAp CTaHeT Y€pHBIM, paBHa 1/2. A BOT BEpOSTHOCTH TOTO, YTO BTOPOW CTaHET
IIPOTUBOIIOJI0KHO OEJIbIM 3aBUCUT CTPOr0 OT COCTOSIHUSA (I[BeTa) nepBoro mapa. To ecTh, 3T0 0AHO3HAYHO
onpenenéHHoe codbrtue. [Ipu 3ToM 5151 TOr0, KTO BBIHUMAET 3TOT BTOPOH 11ap, OH OyAeT 11bo OenbiM, 1100
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4EpHBIM C TOW K€ BEpPOATHOCTHIO 1/2. B KBaHTOBOW MexaHMKE TakKash KOPPENSIHs HA3bIBAETCS IMOIHOM.
OnHako B peajbHOCTH MOXKHO OOecHeuuTh U Oosiee MATKHUE YCIIOBHUS, B KOTOPbIX BTOPOW LIap MOXKET
MOJIyYHUTh TAaKOH ke LIBET, YTO U IMepBbIi. B skcnepumenTax AneHa AcmekTa ¢ 3amyTaHHBIME (poToOHAMHU
HCIIOJIb30BAIach TaKkasl HEMOJIHAS KOPPEIsALHUs.

CkaxkeM, eciIM MEpBbIM 1Iap cTajl YEPHBIM, TO BTOPOH CTAHET OEJbIM HE C JOCTOBEPHOCTHIO, a C
HEKOTOPOM KOHEYHOM, OTIIMYHOM OT €JUHULbI BEPOATHOCTHIO. Y CTAHOBUM BEPOATHOCTH TOr'0, YTO BTOPOU
IIap CTaHeT OeJbIM, KOT/[a MEPBBIii ap cTajl YEPHBIM, PaBHOI coS*((), Iie @ — HEKOTOPBII IPOU3BONIBHBIN
3apaHee 3aJaHHBIA mapaMeTp. M3 3TOro ycioBus ciemyer, HalpuMep, uTo eciiu ¢ = m/4, To cos*(¢) = 1/2.
OTO 3HAYUT, UTO €CJIM NIEPBBIN LIap MOJIyY M LIBET YEPHBIH, TO BTOPOI 11ap pABHOBEPOSITHO MOXKET MOJIYYUTh
LBET KaK Oeiblif, Tak 1 4€pHbIA. COOTBETCTBEHHO, €CJIH MEPBBI 11ap MOITY4HII LIBET OeJIblil, TO BTOpOH 11ap
PABHOBEPOATHO MOJYYHUT IBET JMO0 YEPHBIH, 1100 Oeinblil. DakTudecKu 3TO 03HaYaeT, YTo 00a COOBITHS —
MIOJIyYEHHUE KaXKIbIM M3 LIAPOB ONpPEAEIEHHOI0 1IBETa — ABJISIOTCSA Kak Obl He3aBUCHMBIMU. Benb nepblit
1iap MoJiydyaeT BET PaBHOBEPOSTHO YEPHBINA wiin Oemblil. He3aBucHMO OT 3TOro BTOPOH 11ap TOXke Kak Obl
PaBHOBEPOATHO TMOJy4yaeT LBET JuO0 Oesblid, aub0 uépHbIi. MBI HE MOXEM Jake C MHUHHUMAaJIbHOM
ONpeAeIEHHOCTBIO MPEACKA3aTh LIBET KaXI0I0 U3 IapoB. MI3BECTHO TONBKO, UTO IIPU BBIEMKE NIEPBOTO L1apa
BTOpOM cpa3zy ke Mpuodpes1 Kakoi-To 1BET.

Tak BOT, CIeJlaHHOE€ HaMHU JONYILIEHHWE B TOYHOCTU COBMNAJaeT ¢ (popMaau3MOM KBAaHTOBOM
MexaHUKH. BeiOpaHHOEe COOTHOIIEHUE B HEM MMeeT Ha3BaHUe «3akoHa Maiycay:

1
P(w,b) = Ecosz(co) (1)

VYpaBHEeHUE IOKA3bIBA€T, YTO BEPOATHOCTH P(W,b) moisryueHus BTopbeiM I1apoMm 0Oenoro (w) wiu
yépHoro (b) uBera paBHa MPOU3BEACHUIO JBYX HE3aBHCHUMBIX COOBITHIA: C BEPOATHOCTHIO 1/2 (modyueHue
MepBLIM IIAPOM UYEPHOTO I[BETA) M C BEPOATHOCTHIO COS>(() TOro, 4TO BTOPOH IIAP IOJYYHUT
MPOTUBOTIOJIOXKHBIN IBeT. PaccMoTpuM KpaliHue 3HaYeHUs 3TOro ypaBHeHUs ¢ =0 u ¢ =n/2.

2
P(w,b)=cos”(0)=1 )
s YpaBHCHHUA CJICAYCT, YTO BCPOATHOCTDH IMOJYUCHUSA BTOPBIM HIAPOM IPOTHBOIIOJIOKHOI'O IIBETA

paBHa 1. To ecTb BO Bcex U3MEpPEHUAX (MCIBITAHUSIX ) BCErJja BTOPOH 1map OyJeT UMeTh IPOTUBOIIOJIOKHBIH
uBet. Ecim e Mbl 331a1uM 3HaUYCHUE TapameTpa @ =m/2, To BEPOSITHOCTh OyIeT:

P(W,b) = cosz(%) =0 3)

910 03HA4YacT, YTO BEPOATHOCTD ITOJYUCHHUA BTOPBIM IIapOM IPOTUBOIIOJIOKKHOI'O IIBETA paBHA HYJIIO.
To ecTh BO Bcex U3MepeHUsX (UCTIBITAHUSAX ) BTOPOI 11ap Bceria OyieT UMeTh I[BET, COBIAAIONIUH C IBETOM
nepBoro mapa. [Ipu 3ToM B 000X ciydasx BEPOSATHOCTh IMOJYHYECHHs TIEPBBIM IIAPOM OIHOTO M3 I[BETOB
Bcerza paBHa 1/2, To ecTb paBHOBEPOSTHO 1Iap OyAeT ju00 OesbIM, 1100 YEPHBIM.

DTO ypaBHEHHE MbI 3aJaJId TIPOU3BOJILHO, alIPUOPH, HE HAKJIAIbIBasi HA MPOIECC HUKAKUX JPYTUX
ycaoBui. IlocMoTpuM, 4TO cieayeT M3 3TOro ypaBHEHMs. Mbl yMBIIUICHHO IPEACTABWIM €ro Kak
MPOU3BCACHUC NBYX BCIIMIUH:

P(w,b) = % x cos”(¢) @)

Ecnu obpatuthes k popmannzMy KiacCHYECKOM TEOpUH BEPOSITHOCTEN, TO MOYKHO 3aMETHUTh, YTO 3TO
ypaBHEeHHE (AKTUYECKHM MMEET BHJ TEOPEMbl YMHOXKEHHUS BEpOSTHOCTEH, KOTOpas TJacUT, 4YTO
«BEPOSITHOCTh MPOU3BENEHUSA JBYX COOBITHI (COBMECTHOrO TMOSIBIIGHHUS JTUX COOBITHH) paBHA
IIPOM3BEIEHUIO0 BEPOSATHOCTH OJHOI'O M3 HUX Ha YCJOBHYIO BEpPOSITHOCTh APYrOro, BBIYUCIEHHYIO IpPU
YCIIOBHMH, YTO NIEPBOE COOBITUE YK€ HACTYNUJIO». M 3TO onucaHue NOJHOCTBIO OTBEYAET YCIOBUSAM HaIlIEro
JKCIIEpUMEHTa C LapaMu. J|eHCTBUTENBbHO, NEPBbII COMHOXXMUTEIb - 3TO BEPOSATHOCTH OOHApYKEHUS
MEPBOTO 1apa ¢ HEKOTOPHIM OIpeIea¢HHBIM BeToM. OH MO0 Oeblii, 100 YEPHBIN C BEPOSTHOCTHIO 1/2.
Ha BTOpoe u3MepeHue Mbl HaJOXWIM yCIOBHE: BTOPOM mHiap Oy[eT MMETh NMPOTHUBOMOJIOXKHBINA IBET K
TIEpBOMY C BEPOATHOCTBIO cos*((). Cle10BaTeNbHO, 3TO YpaBHEHUE B HAIIEM CJIyYae OJHO3HAYHO MOXKET
TPAKTOBATHCS KaK TEOpEMa YMHOKEHUs BEPOSITHOCTEH KJIaCCUUECKOM TEOpUU BEPOSITHOCTEH.
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OpHaKo YTOYHUM BCE-TAKH, ACUCTBUTENBHO JIM COOBITHS SIBJIAIOTCS YCJIOBHO HE3aBUCHUMBIMH.
CHauvana omnpeneaum 4€Tko 3TH coObiTua. CobbiTre nepsoe: «IlepBblii map npuoOperaer 4€pHBINA LBETY.
OueBuHO, YTO ITa BEPOSTHOCTH OJHO3HAYHO ONpeeeHa u paBHa 1/2. IIoHATHO, YTO map paBHOBEPOSTHO
NOYYUT 100 YEPHBIN, JMO0 Oenblii 1BET. JTO COObITHE ABJSETCS He3aBUCUMBIM. Kakoil Obl 1BeT
BIIOCJICZICTBUM HHU IOJIy4MJI BTOPOM LIap, BEPOSATHOCTDH MOJIYYEHHUS MEPBBIM HIApOM YEPHOIO WM Oeoro
1IBETa HEU3MEHHA.

CoOpbiTue BTOpOE: «BTopoi map npuoOpeTaeT Oesblii IIBET, KOT/a MEePBbIM IIap MOJIy4dHJT YEPHBIN
uBeT». Hanmo)xeHHOe Hamu BBIILIE YCIIOBHE JI€JIaeT 3TO COOBITHE 3aBUCUMBIM OT IepBoro. Eciin nepsblil map
IpUOOPEN YEPHBIM LBET, TOI/1a U TOJIBKO TOTa BTOPOH I1ap MOKET npruodpectu Oenblit 1BeT. Ecim nepsoe
cOOBITHE HE HACTYNHJIO, TO BEPOSATHOCTh MOJIY4YE€HHUsI BTOPBIM IIapoM OeJIoro IBeTa 100 He OIpeereHa,
100 1BET OyZEeT paBHOBEPOSITHO YEPHBIM I OeJbIM. To €CTh BEpOATHOCTh HACTYIIIIEHUS BTOPOT'O COOBITHS
3aBHCUT OT cOOBITHS niepBoro. [1o nmpaBuiIaM KjlaccCuUECKOil TEOpUN BEPOSITHOCTH:

«JlBa coObITH A 1 B Ha3bIBaloTCs 3aBUCUMBIMH, €CJIM HOSBJIEHUE OJHOTO U3 HUX U3MEHSAET BEPOSITHOCTh
MOSIBJICHUS APYroro» [7].
[TosryuaeTcsi, 4To ABa COOBITHS 110 BBIEMKE IIAPOB SABJIAIOTCS B HAILIEM CJIy4ae 3aBUCUMBIMHU.

Kak Obu10 cka3aHO BbILE, 3TO YpaBHEHUE COBIIAAAET U 10 BHEIIHEMY BUIY, U IO ONUCAHUIO C

KBaHTOBBIM ypaBHEHUEM 3akoHa Maiyca [5]:

P_(a,b)= % x cos’(a,b) (5)

B sTOM ypaBHeHuu napamerTpsl (a,b) UMEIOT KOHKpPETHOE (PU3UYECKOE 3HAUEHHE. DTO Yol MEXIy
OCSIMM MU3MEPUTEJIbHBIX NOJISpU3aTOpOB. M 4TO HHTEPECHO, B TPOTUBOMOJIOKHOCTh PACCMOTPEHHOMY HaMU
SKCIIEPUMEHTY C LIapaMHy, B KBAHTOBOM MeXaHHKe COOBITHs, ONUCHIBAEMbIE 3aKOHOM Maiyca, CUMTaroTCs
He3aBUCUMBIM. COOTBETCTBEHHO, NPH BBIUUCICHUU BEPOSITHOCTH HACTYIJIEHUS COBMECTHBIX COOBITHMH
HCHOJIb3YETCs HE KJIACCUYECKasi TEOPHUsl BEPOSITHOCTH, a TAK Ha3bIBa€Masi KBAHTOBAsi TEOPUSI BEPOSTHOCTH:

«CnoxeHre BOJHOBBIX (DYHKIMH (aMIUIMTYJ] BEPOATHOCTEN), a HE BEPOATHOCTEH (OINpenessieMbIX
KBaJlpaTaM{ MoOJyJiell BOJIHOBBIX (YHKUMH) MNPUHIMIHAIBHO OTIMYAET KBAaHTOBYIO TEOPHUIO OT
KJIACCUYECKOM CTATUCTUYECKOW TEOpUH, B KOTOPOM /sl HE3aBHCUMBIX COOBITUH CIIpaBeAsIUBA meopema
crooicenust gepoamuocmeriy (8, c.8].

OtoT AoBox mpu oObsicHeHuu OIIP-mapagokca MOKHO YCJBIIATh JOBOJBHO 4acTo. OTpumas
3aBHCUMOCTb COOBITHH, KOTOpas HEsIBHO TpeOyeT oOMeHa CUrHajlaMH, YTBEP)KIAAeTCs, YTO BEPOATHOCTH
BBIUUCIISIIOTCSL 1O JIPYI'MM, KBAaHTOBBIM IpaBuwiaM. To ectb coObiTus B OlIP-mapagokce u3HayaibHO
OOBSBISIFOTCS. HE3aBUCUMBIMU M KBAHTOBOMY IPABUIIY CJIOKEHUsSI aMILUIMTY[ BEPOATHOCTEH (JArOIIUM, K
CJIOBY, BEPHBIN pe3ysIbTaT) MPOTUBOTIOCTABIIS€TCS MPABUJIIO CIIOKEHHSI BEPOSITHOCTEN KIIACCUYECKON TEOPHUH.
OpHako yKka3aHHOE [IPaBUJIO KJIACCHYECKOM TEOPUH COBEPIIEHHO HENPUTOHO JJIsl HCIIOJb30BaHUs B HAILIEM
sKcIiepuMeHTe ¢ mapamu. OHO 3BYy4YHT TaK:

«BepoATHOCTh HACTYIJICHUS B HEKOTOPOU oOmepamuu Kakoro-iudo ogHoro (0e3pas3inyHO Kakoro
HMMEHHO) U3 pe3yJbTaToB Ai, A, ..., Ay paBHa CyMMe BEpOSITHOCTEH 3TUX pe3yJIbTaTOB, €CJIM KaXK/Ibl€ /1BA U3
HUX HECOBMECTUMBI MEX1Y COO0M».

OTo0 HempaBuJbHOE NMpuMeHeHHe K napajokcy DIIP kiaccudeckoill Teopun BeposiTHOCTEH, Beb B
napanokce DIIP pe3ynpTarhl HACTYHAIOT HE «KaKOW-THOO onuH», a 00a omHOoBpeMeHHO. [Ipuuém, Gomee
TOr0, HECOBMECTHMBIE COOBITHS - 3TO COOBITHS BOOOIIE HHUKOIAAa OJHOBPEMEHHO HE HacTymnarouue!
IlopTOMy mpaBUIIO CIIOKEHMsS BEPOSTHOCTEM 31€Ch COBEPIICHHOE HeymecTHOo. Ho wmens 3Toro
IIPOTUBOIIOCTABIIEHUS! OYEBUJIHA: OOOCHOBATH HEJIOKAIbHOCTb. OHa SBOYHBIM HOPSAKOM OTpHUIAET
I10JIO’KEHUS TPAJAULIMOHHOM TEOPUHU BEPOSTHOCTH HA 3aBUCUMBIE U HE3aBUCHMBbIE COOBITHSI 1 0OOCHOBBIBAET
HOBBIE I0JIOKEHUSI — KBAHTOBYIO BEPOSITHOCTh, KBAHTOBBIE NPABUJIA BBIYUCIIEHUSI BEPOSATHOCTU COOBITHIA
(cmokeHue amIuIMTyn BeposiTHOcTed). ToJbKO Tak MOXHO COXpPaHUTh JIOPEHL-MHBAapUAHTHOCTh U
HCKJIIOYUTh KOH(JIUKT KBAaHTOBOM MEXaHUKHU CO CIIELMAIbHOM Teopuelt oTHocuteiabHocTH. Ho, BO-niepBBIX,
MOJJOOHBIN KOMIIPOMHUCC CJIY>KUT IIOYBOM JJIi BO3HMKHOBEHUS MHUCTHUYECKUX B3IVIAJIOB Ha INPUPOLIY
(HETOKaJIbHOCTh UMEET BCE NMPU3HAKU TapaHOPMAIbHOT0, MUCTUYECKOT'O SIBJIEHUS ), U, BO-BTOPBIX, IOXOXKE,



YTO OTCTOSITh JIOPEHI-MHBAPUAHTHOCTH HE yaanoch [12, 18]. ['maBHbIM ApOUTPOM B 3TOM BOIMPOCE MPU3HAH
3HaMEHUTBIH PU3UK-IKCIIEepUMEHTATOp AJieH AcrieKT. PaccMOTpuUM ero 10BO/ibl B [10J1b3Y HEJTOKATbHOCTH.

B nponecce uccnenoBanus sBJI€HUS HEJIOKAIBHOCTH (3TO Hallla TPAKTOBKA, IIOCKOJIBKY, B CYLTHOCTH,
SKCIIEPUMEHTHI ObLIIM HApPaBIEHbl HMEHHO Ha 3TO) AJIeH ACIEKT NPUBOIUT aHAJIMTHUECKHUE 000CHOBAHUS
Ha IpUMepe MBICIEHHOro »KcnepuMeHTa OWHmTeiHa-Ilononsckoro-Pozena (skcnepumenra OIIP). B
CJIerKa U3MEHEHHOM BUJIE ATOT 3KCIIEPUMEHT MOKHO M300pa3UTh CJIEAYIOIINM 00pa3oM:

NCTOYHUK
JaTauK+  Apammsarop | 3aITyTaHHBIX Amnanuzarop 11 NaTYHK+
@ ¢oToHOB
V1 V2 +
(\J < |} S {} e |
JATYUK- a b JATUYHK-

Puc.2 Mvicrennoui sxcnepumenm unumetina-Ilooonvckoeo-Posena ¢ gpomonamu (nooodbue cxemvl, 63amoi u3
pabomsi Anena Acnexma). /{ea pomona vi u vy, ucCnyckaemvie UCMOYHUKOM S, NPOAHATUSUPOBAHbI JUHEUHbIMU
nonApuzamopamu 6 Hanpaeierusx a u b.

Orto onTUyeckuil BapuaHT MblciaeHHoOro skcnepumenta OIIP B Bepcum boma [5]. Mctounuk §
UCIYCKaeT mnapy ()OTOHOB € pa3aM4YHBIMM YacTOTaMU Vi M V2, PA3JIETAIOIIUXCSA MPOTHBOIOJIOMKHO.
[Ipennosnoxum, 4TO BEKTOP COCTOSTHUS MOJIIPU3ALIUH, OIIMCHIBAIOLINM Mapy:

\W(vl,v2)>=%ﬂx,x>+\y,y>} (6)

rae [x> u |y> - JTUHEHHBIC COCTOSIHHS TOJISPH3AlUU. JTO COCTOSHHE 3aMEuare/IbHO: HE MOXKET OBITh
Pa3JokKEHO Ha JBA COCTOSIHMSA, MPUBSI3aHHBIX K KAKAOMY (OTOHY, TaK YTO Mbl HE MOXXEM IpUIMCATh
HUKAKOI'O OIPEEIEHHOIO COCTOAHMSA KaxJoMy (oToHy. B uacTHOCTHM MBI HE MOKEM Ha3HayaTh HUKAKYIO
MOJIAPU3ALMIO I Kax10T0 (poToHa. Takoe cocTosIHME, ONUCHIBAIOIIEE CUCTEMY HECKOJIBKUX OOBEKTOB, O
KOTOPBIX MOKHO 1yMaTh TOJIBKO IJI00AIbHO, SABIISETCS 3Ny MAHHbIM COCMOAHUEM.

MBI IpOM3BOANM JTHHEHHBIE U3MEPEHUs MOJIIPU3AINH Ha ATUX ABYX (oToHax aHanu3aTopamu [ u II.
Amnanuzarop | B HaripaBieHUH a UMEET /1Ba BbIX0/1a, CHA0KEHHBIE JaTYMKaMU U J1aeT Pe3yJbTaThl + UJIM - Ha
COOTBETCTBYIOLIEM  JlaTYMKe, €CIM BCTpEYEeHa JIMHEWHas moispu3auus napajuielbHas WU
neprneHuKysipHas K a. Ananuzarop Il B Hanpasnenuu b neficTByeT aHaJIOrMYHO.

Kak u nns mapoB paccMOTpUM XapakTepHble (KpaliHUE) 3HaueHUs yIila MeXy MOJspru3aTopamMu.
Ecnu yroa (a,b) Mexy u3MepuTEIbHBIMU OCSIMHU IOJIIPU3ATOPOB PAaBEH HYJIIO, TO HAa MX BBIXOJE (POTOHBI
Bcerna OynyT MMETh OJIMHAKOBYIO MOJSPU3ALMIO C €AUHUYHOW BEpPOSITHOCTHIO, TO €CTh BCeraa OyayT
PETUCTPUPOBATHCS APhl COOTBETCTBYIOIMMU JAaTYMKaMHU+ Ha 000MX aHaIM3aTopax:

P, (a,b) =cos’(a,b) = cos’(0) =1 (7)
OTO 3HAUYUT, YTO €CIU MEpPBbIM (POTOH M3 Mapbl NPUHAT JAaTYUKOM+ aHanusaropa I, To BTOpoi (hOoTOH
o0s13aTeNIbHO OyAeT MpUHAT AaTuukoM+ aHanmmzaropa II, u HaoGopoT. Ecnu ke mepBbiit (OTOH U3 mapsl
INPUHAT JATYMKOM- aHaiuzatopa [, To u BTopoil (oToH OyneTr NpuHAT NaT4MKOM- aHanuzaropa lI, u
Hao00pOT.

Korna yros Mexay nosisipuzaropamMu paBeH /2, TO Ha UX BbIX0/1aX (POTOHBI HUKOT1a HE OyIyT UMETh
OJIMHAKOBYIO MOJIIPU3ALMI0 M Bcerga OyIyT PEerucTpUpoOBaThCs B NPOTHBOIIOJIOKHBIX KaHajdaX CBOMX
MOJIAPU3aTOPOB, M Ha OJHOMMEHHBIX BBIXOJaX JaTYMKOB+ aHAIM3aTOpPOB HMKOI/Aa HE OyayT
perucTpupoBarbesi OTOHBI OJTHOBPEMEHHO:

P._.(a,b) =cos’(a,b) = cosz(%) =0 (8)

Takoe CXOJICTBO KBaHTOBBIX YpPaBHCHHH i1 (POTOHOB HE CIIy4ailHO COBMAIACT ¢ M300PETEHHBIMU BHIIIEC
YPaBHEHUSIMU I HAIIMX YEpPHO-O€JIBbIX «KBAHTOBBIX» IIAPOB. DTO JBa TOXKIECTBEHHBIX Ipoliecca.
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[TorTOMy, Kak ¥ BbIIE, 3I€CH MBI TOXKE€ MMEEM IIOJHOE IMPaBO JOMYCTHTh, YTO KBAHTOBBIC YACTHUIIBI —
(hOTOHBI, IOTYMHSIONIKECS 3aKOHY Maityca, ONUCHIBAIOTCS KJIACCUUECKOW TEOpHe BEPOATHOCTH KaK JBa
3Q6UCUMBIX COOBITHS.

OnHaKo B KBaHTOBO-MEXaHUYECKOM OIMCAHUHU 3TUX TPOIECCOB MPHUHATO CUUTATh 3TU COOBITHS
He3aBUCUMBIMH. Hackosibko  000CHOBaHHO  Halle 3aKJIIO4YeHHe, MPOTHUBOpEYallee KBAHTOBO-
MEXaHUYECKOMY, YTO COOBITHS B DKCIIEPUMEHTE C 3allyTaHHBIMH (DOTOHAMU CIIEAYET CUUTATh 3aBUCUMBIMH?
Takas 3aBUCUMOCTH COOBITHI IPYT OT Jpyra XOpoulo 3aMeTHa. J[eMCTBUTENbHO, MOJSpHU3aUsi BTOPOTO
(OoTOHA 3aBUCUT OT MOJIIPU3ALIMU TTEPBOTO. AJIeH ACIIEKT TaK OMUCHIBAET 3TO SIBJICHUE:

«Korna nzmepenue Ha v cieaaHo, (POTOH V2, KOTOPBIM HE UMEJT OTIPEICTICHHOM MOJIApU3aIHs Mepe
3TUM U3MEPEHHUEM, TPOEKTUPYETCS B COCTOSTHUE MOJISIPU3AIINH, TapaJIJICIbHOE PE3yNIbTaTy U3MEPEHUS Ha V1.
OTO OYeHb YIUBUTEIBHO, MOTOMY 4YTO 3TO H3MEHEHHE B OINHUCAHUE V2 MPOUCXOJUT MIHOBEHHO,
0€30THOCUTETILHO PACCTOSHUS MEXKITY V1 M V2 B MOMEHT IIEPBOTO U3MEpeHHs» [5].

HensycmbicienHo, omHO3HayHO, TpenenbHO  ompeneneHHo: «Korma  cnmemaHo», Toraa
«IpoeKTUpyeTcs». Hanuio npuurHHO-CcIeCTBEHHBIE OTHOIIeHUs. [lpuunHa: «caenmaHo H3MepeHuey,
CJIEICTBUE: «IIPOCKTUpYeTCs». «Kak TOJNBKO cjelaHo» IMepBoe, TaK Cpaszy K€ HaCTymaeT BTOPOE -
«IIpoeKTUpyeTCs». Tem He MeHee, KBaHTOBasi MEXaHMKa B JIMIe €€ BeayIlnX (PU3MKOB YIIOPHO YTBEPIKIIALCT:
COOBITHS SBJSIIOTCS HE3aBUCUMBIMH. [ JTaBHOW MPUYMHOM KOHCTaTallMd TOM HE3aBUCHUMOCTHU SIBISIETCS
JIOPEHII-MHBAPUAHTHOCTb, KOTOPYIO, TMOHATHOE JEJI0, HUKTO M3 KBAHTOBBIX (DU3MKOB COMHEHHUIO HE
noaBepraet. HamoMHuM, 4TO KBaHTOBBIN (hopMainu3M JaET BEpHbIC MPEICKa3aHUsl B TUX IKCIIEPUMEHTaX.
Kazanoce Obl, BCE mpocTo 3ameyaTesibHO, U OECIOKOUThCS He 0 yeM. OgHako Hen30eXHOU TuiaTol 3a
CIIaCeHHUE JIOPEHI-MHBAPUAHTHOCTH CTaJI0 BBEJCHUE TOHATHS HEJIOKAJIBHOCTH, KOTOpas IOJDKHA Oblia
OKOHYATEJILHO CHATH BCE BOMPOCHI O 3aBUCUMOCTH COOBITUI «KOTJa CIIeJIaHO - TOT/Ia MPOEKTUpyeTcs». Tem
HE MEHee, BOIIPOC OCTANICA: KaK )K€ BCE-TaKu OOBSICHUTH ATO CaMO€ HUKY/a HE JEBIIEECs «KOTJa CAEJIaHo -
Toraa mpoektupyercsi»?! HemokaqbHOCTH B 3TOM Ciydae MOJIyuuJia SIBHbIE MPU3HAKH MHUCTUYECKOTO,
MapaHOPMaJILHOTO SIBJICHUS: BU3YyaJbHO 3aBUCUMOCTh MMeEETCs, HO (opmasibHO €€ HeT. [IpucmoTrpumcs K
ATOMY MPOTUBOpPEUHIO OoJiee BHUMAaTENbHO. HauHéM ¢ Toro, uto momnpodyemM KOHKPETU3UPOBATh, O KaKUX
e COOBITHUSIX, COOCTBEHHO, UAET peub? 3akoH Maityca, BEpHO ONMHUCHIBAIOIINM SIBIICHUE, UMEET BUJ:

P_(a,b)= % x cos’(a,b) (5)

B sTOM ypaBHEHUU BHJIEH €l€ OJUH JIOBOJ B MOJIb3y KBAaHTOBO-MEXaHMYECKOM TPAKTOBKH IpoLecca Kak
HE3aBUCUMBIX COOBITUNA. MBI BUJIUM, 4TO CIIpaBa OT 3HAaKa PABEHCTBA CTOUT MPOU3BEIACHHE JIBYX BEIUUMH.
CnyyaifHO MM HET, HO OHO BBIIVIAIUT KaK MPOU3BEICHUE JIBYX BEpOSTHOCTEH (COOBITHS A 1 coObITHS B).
N3 knmaccuueckoil Teopun BEPOATHOCTEN U3BECTHO:
«Ecnu s coObiTuit A 1 B Beimomnnasiercst paBeHCTBO P(AB)=P(A)P(B), TO 3TH COOBITHS HE3aBUCUMBI».

WNHorpa 3Ty TeopeMy Ha3bIBalOT 0OpaTHON TEOPEMON YMHOKEHUS BEPOSTHOCTEH, MHOTI'/1a IPU3HAKOM
TOr0, YTO COOBITHSI SABJISIOTCS HE3aBUCUMBIMHU. «UTO Takoe HE3aBUCUMBIE COOBITUSI B XKH3HU - MOHSATHO
KOKIOMY. OTO 3HAaYUT, 4YTO MEXIY COOBITUAMU OTCYTCTBYET NPUYMHHO-CJICJICTBEHHAs CBs3b,
OCYILIECTBIEHHE OJIHOTO HUKaK He BiMAeT Ha Apyroe». Kazamoce Obl, npHuBEeIEHHOE YpaBHEHHE SIBHO
noJnazaeT moj 3TO ompenesneHue. J(eMCTBUTENbHO, BEPOSTHOCTh COOBITUS A «peructpauus (poToHa
naTyukoM+ aHanuzaTopa I» - ato P(A) = 1/2; BeposiTHOCTb coObITust B «peructpanus GoroHa JaTInKOM+
ananusaropa II» - 3to P(B) = cos?(a,b); pe3ynbTupyromias BEposSsTHOCTh «COBMECTHAs perucTpanus pOTOHOB
natunkamu+ ananu3aropos I u II» - ato P(AB). O uém teneps MoxxkHO ciopuTh?! EcTb 0 uéM.

JlanuMm clloBeCHOE ONMCAHKE 3TOr0 YpaBHEHUS B BUJIE, yI0OHOM JUIsl Hallero aHanu3a. BepostHocTh
P(AB) - 310 «BEpOSITHOCTb TOTrO, 4TO (OTOHBI OYIyT 3aperucTpUpOBaHbl OJHOBPEMEHHO B + KaHajax
MOJIAPU3ATOPOB, KOTOPas 3aBUCUT OT yIyla MEXIy mHoJspuzatropamu». OOpaTuM BHUMaHHE, YTO B 3TOM
ONMCAaHUM YroJl MEXKAY OJIIpU3aTOpaMH OPa3yMeBaeT KaK pacCTOSIHUE MEXTy HUMU, TaK U BpEMs MEX1y
n3MepeHusaMu. JleicTBuTenbHO, KOorjga (OTOHBI PA3JIETENINCh, HUUTO HE MEIIAeT HaM IOBEPHYTh 3TU
MOJISIPU3ATOPHI (UTO, KCTATH, MPOiebiBai U AneH ActiekT). M 1060 moBopoT B J1t0060€ BpeMs Oydem yumeéH
B MOMEHT INPOXOXKAECHUS NOJSAPU3aTOPOB (POTOHAMHU (IKCIIEPUMEHTHI AcmekTa 3To noArsepawin)! Yroiu



omnpezesnsieTcs oboumy TONAPU3ATOPAMHU  He3asUCUMO OT PACCTOSHUS W BPEMEHH IMOJETa BOMPEKH
YTBEpXKACHUIO DUHIITEHHA:

«... (cocTOsIHME ) CUCTEMBI S2 HE 3aBUCHUT OT TOTO, YTO MPOJIEIBIBAIOT C IPOCTPAHCTBEHHO OTIENEHHOM OT Heé
cucTeMoi S».

B MomeHT BTOporo u3MepeHus 00 HM3MEHEHHH IOJIOKEHHUS ITEpPBOr0 MOJApU3ATOpa Cpasy oice
CTaHOBHTCSI M3BECTHO BTOPOMY MOJApH3aTopy. pyruMu cioBamu, 3TOT yroi (IOJOXKEHHE yHaIEHHOTO
MOJISIPU3aTOPa) MOMKET MOCTOSHHO W3MEHATBHCS, HO 6 MOMeHm npuxooa GHomoHo8 OH CTaHOBUTCS
OJTHO3HAYHO OMpeneNEHHBIM. B MOMEHT mpoxoskaeHusi BTOporo (OTOHA yepe3 CBOW MOJSAPU3ATOpP, STOT
BTOPO# ()OTOH MPUMET CBOIO MOJIIPU3AIMIO, KOTOPasi OJHO3HAYHO onpedensemcs TOJIOKEHUEM MEPBOro
nosisipusaTopa (yriiom ¢ HuMm)! 3ToT BTOpoi (POTOH MOTYYUT HE KaKyI0-TO, HEU3BECTHO OTKY/1a B3SBIIYIOCS
MOJISIPU3AINIO, a MOJSPU3ALUI0, KOTOpas 3asucum OT TOJOXKEHUs YNalI€HHOrO OT (OTOHA MEPBOrO
HOJISIPU3aTOPA.

Kak M0oHO mpou3BecTH penieHre ypasHeHus Maiyca TpaJuiuoHHBIM crioco0omM? MBI omnpesiensiem
(puxcupyewm, BerurcisieM, U3MEPseM) yroJ Oau3iexKallero K Ham (BTOporo) noJsipusaropa. 3aTeM noayuaem
(mo moute, no TenedoHy, MO Paguo WIH TSI B TENECKOI) yroi (IoJIoKeHHe) yJal€HHOro (IepBoro)
MOJISIPU3aTOPa U BEIYUCIIIEM KaK pa3HUILy pe3yabTHpyronwii yroi. [locie yero moacrasiseM ero 3HaueHUE
B ypaBHEHHE 3aKOHA. Pe3ynpTaT HalIMX BBIYMCICHHUN 3aBUCHT OT NOJYy4YeHUs TOJNOXKEHHs YHAaJEHHOTO
noJyisipu3aTopa. B omucaHHBIX 00CTOSTENBCTBAX OTPULIATH 3aBUCUMOCTb  COOBITHH B 3KCHEPUMEHTax
Acmnekra (B mapagokce DIIP, B 3akone Manyca) - mojHbIi abcypa.

C y4eToM CKa3aHHOTO, MOTPOOYEM J1aTh APYroe OINpeesieHHe COOBITHAM, KOTOPBIE OMUCHIBAIOTCS
KBAHTOBOI HEJIOKAILHOCTBIO B TOM JKCIIEPUMEHTE U KOTOPBIE BXOIAT (MIOX0XKE, HE3aMETHO JIJIsl MHOTHX) B
ypaBHeHHe 3akoHa Manyca. OueBuaHO, NEepBbIM cOObITHEM A ocTaétcs coObiTHe «Peructpanus nepBoro
(¢oTOHAa B + KaHalle perucTparopa». ITO aBTOHOMHOE, HE3aBUCHUMOE COOBITHE, UMEIOIIee BEPOSTHOCTH
HacTymieHus: 1/2. Het HUKakuX yKa3aHWH Ha TO, YTO ATO 3HAYECHHE BEPOSTHOCTH MOXET ObITh U3MEHEHO
KaKuUM-1100 crioco6oM. HUuTo He MOKET MOBIMATH Ha UCXOJ] ITepBOro u3MepeHus. [lpu mobom nzmMepenun
9Ta BEJTMYMHA BEPOSATHOCTH OCTAETCS HEM3MEHHOM, TO €CTh Ha He¢ B MPUHIIMIE HE OKa3bIBACTCS HUKAKOTO
BiuAHUSA. JIn00 3TO Takoe «BIUSHUE», KOTOPOE HUKAK HE U3MEHSET pe3ybTar.

Ho sToro Hemp3s ckazaTh 0 BTOpOM U3MepeHHH. ETo pe3ynbraT 1610 3aBUCHUT OT pe3yJibTaTa epBoro
n3Mepenus. Bropoe cobeitue (coObiTue B) HUKOrAa ne macmynum, oka He HACTYNUT nepeoe! A B ueM
COCTOUT OHO, 3T0 BTopoe coObiTHe? [IpaBUIBHBIM CIE€IyeT CYUTATH TAKOE ONPEACICHHE BTOPOTO COOBITHS
«Peructparust BToporo oToHa B + KaHaje perucTpaTopa, KOTOPBIH MOBEPHYT MOJ YIJIOM K MEPBOMY
perucTpaTopy npu yCIOBHUH, YTO NMEPBBIA (OTOH OBLI 3apEeTUCTPUPOBAH B + KaHAJIE PETHCTPATOPay, TO €CTh,
Korna coObiTe A Hactynmwio. B Takoit ¢popmynupoBke coObiTre B sBIS€TCS yCIOBHO 3aBHCHMBIM OT
coObITusl A. BeposiTHOCTb 3TOro coObITHS paBHA:

PA(B) = cos*(0) ©)
rJe:
0 —yron Mex 1y noJisipusanueit GoToHa U MOJIIPU3aTOPa, KOTOPHIH C yU€TOM YCIOBHUH HAIIETo
HKCHIEPUMEHTA B TOYHOCTH PaBEH YIIIy MEXAY MOJIIPU3aTOPaAMH.

HeBo3moskHO npeacTaBuTh cede coemecmuoe 0OHapyxeHre GOTOHOB, €CIIM OAUH U3 PETUCTPATOPOB
He OOHapyXkuja (poTroHa. DTO O3HAYAET, YTO HACTYIUICHHE BTOPOrO COOBITHS BO3MOYKHO TOTAA U TOJIBKO
TOT/1a, KOT/1a HACTYIWIIO coOBITHE TepBoe. Kiaccuueckas Teopus BEpOsTHOCTEH 3TO OOBSBISIET IPU3HAKOM
3a8ucumocmuy cOOBITHI:

«/IBa coObiTHs A ¥ B Ha3pIBalOTCA 3aBUCHMBIMHU, €CIIU MOSBICHHE OJHOTO M3 HUX M3MEHSET BEPOSTHOCTD
MOSIBJICHUS IPYTOT 0.

Ecnu BTOpOE COOBITHE HE HACTYNMHJIO, TO BEPOSTHOCTb COBMECTHOIO OOHapyxXeHHs (OTOHOB -
COOBITHE HETOCTOBEPHOE:

«JIBa cCOOBITHS CUUTAIOTCSI HE3AaBUCUMBIMHU, €CITU BEPOSITHOCTH OJHOTO M3 HUX HE 3aBUCUT OT MOSBICHUS UITH
HE TOSIBJICHHS IPYTOTO COOBITHS.

Ecnu BTOpO€ cOOBITHE HACTYNMJIO - TO BEPOATHOCTh COBMECTHOIO OOHapyxeHHUs (POTOHOB
CTaHOBHTCS ONpeNeNéHHON BeTMYMHON. To ecTh, MBI TBEPAO YOEXKICHBI, UTO OMUCAHHBIC J[BA COOBITHS,
BXOJAIIE B BRIpakeHUE 3aKoHa Maityca - 3agucumsie. Ho Kak ke OBITh C OIpeielieHueM HEe3aBHCUMOCTH
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coObITUH, NpuBeAEHHBIM Bbllle? Bo3Hukaer npycmbicieHHOCTh? Her. B Tolt ke kiaccuueckoil Teopuun
BEPOSATHOCTEN €CTh TAKOE ONPEIEIICHHUE:!

«Teopema yMHOXEHHUS BEpOSTHOCTEH. BepoATHOCTh, MpoM3BENEHUS IBYX COOBITHH (COBMECTHOIO
MOSIBJICHUS] 3TUX COOBITHI) paBHA MPOU3BEACHHIO BEPOSITHOCTH OJTHOTO M3 HUX HA YCJIOBHYIO BEPOSTHOCTD
JPYroro, BHIYMCICHHYIO TIPH YCJIOBUH, YTO TiepBoe coObITHE yke HacTynmio: P(AB) = P(A)Pa(B)».

Kpome Toro ecte ompeneneHue, NpOBOJAIIEE CBSI3b MEXIY MPUBEAEHHBIMU (DOPMYIHPOBKAMHU
TEOPEM YMHOKEHHUS:

«Onpenenenne. CobbiTie B Ha3piBaeTCsl HE3aBUCUMBIM OT COOBITUSI A, €CJIM TOSIBICHHE COObITUS A HE
nu3MeHseT BeposiTHOCTH B, 1o ecth Pa(B) =P (B)».

UYro cnenyer U3 NpuUBEAEHHBIX J0BOJOB? I1aBHOE: COOBITUS NPH U3MEPEHUH ABYX YIAJIEHHBIX
(OTOHOB SABJSAIOTCS 3a6uUcUMbIMU. A 3TO O3HAYAET, YTO MEXJY HUMU MMEETCs KaKasi-TO CBsI3b, KOTOpas
IIPOTUBOPEYUT JIOPEHLI-MHBAPUAHTHOCTH. TO €cTh, KBAHTOBO-MEXaHUYECKas 3allyTAHHOCTb IIPOTUBOPEUUT
TEOPUU OTHOCUTENBHOCTH ODWHIITeWHA. C MO3ULMU PEISTUBUCTCKONW TEOPUM HE MOTYT JIBa yJIalEHHBIX
00BEeKTa B3aMMOJICHCTBOBATb, NEpeAaBaTh APYT APYTY KaKkyo-1100 nHGOopMaIHio ObICTpee CKOPOCTH CBETA.
Hanuio npoTuBopeunie Mexay sSIBICHUEM HEJIOKaIbHOCTH KBAHTOBOW MEXAHWKHU U CIELMAJIbLHOW Teopueit
OTHOCHUTENBHOCTHU. [IpoTHBOpEUHre 3TO BO3HUKIIO MPH MOMBITKE OTKA3aThCsl OT MMCTUYECKON KBAHTOBO-
MEXaHUYECKOW HEJIOKAJIbHOCTH M MCIIOJIb30BAaHUU JJIsI OOBSICHEHUS SIBJICHUS 3allyTaHHOCTH IOJIOXKEHHH
KJIACCUYECKON Teopuu BeposiTHOCTU. OT HEJIOKAIbHOCTh Mbl OTKa3aJuCh, HO B3aMEH MOJY4MIN
IIPOTUBOPEYHE C JIOPEHI-MHBAPUAHTHOCTHIO. HeloKanbHOCTh - 3T0 MUCTUYECKOE CUHXPOHHOE IOBEJICHUE
00BEKTOB ITPU OTCYTCTBUM MEX/1y HUMU KaKO# Obl TO HU ObLIIO CBSA3U. TPaKTOBKA C MO3ULIUHU KJIACCUYECKON
TEOpUU BEPOSITHOCTU - ATO IMPHU3HAHHE CBEPXCBETOBOW CBA3M MEXAY OOBEKTaMH. JTakoe abcypaHoe
BOIUIOILEHUE SMHIITEHHOBCKOI'O JIOKAIBHOT'O PeaJIi3Ma, IPU3PAYHOTo JAIbHOAEUCTBUA», KAK €r0 Ha3bIBall
Ovinmrein [13, 16].

OpnHako, MBI HE CKJIOHHBI CUMUTaThb 3TO IMOJMEHON OJHOIO MHCTHYECKOIO SBJIECHHS JPYI'HM.
CBepxcBeTOBOM CHHXpOHU3M NOBeIeHUs - pusndeckuil pakt. bonee Toro. Cienyer 0)XuaaTh, 4TO 3TOT PaKT
JIOJKEH NPOSIBUTHCS U B 4éM-1100 emmé. U Takoe nposiBieHne uMeeT noj co00i BecbMa BECKHE OCHOBAHMS,
M103BOJIsSl IOCTABUTH I0J] BOIIPOC UCTUHHOCTH CHELMAIbHOW TEOPUH OTHOCUTEJILHOCTH.

IIporusopeune mexny KM u CTO

Kakoro-nubo curaasna, ¢ moMomipi0 KOTOPOro KBaHTOBBIE YaCTULBI 0OMEHUBAIOTCS HH(OpManuei,
JI0 HacTOSILIEr0 BpeMeHM He 3adukcupoBaHo. B cBoux »skcnepuMeHTax ACHEKT perucTpupoBal
CBEPXCBETOBOE B3alMHOE BJIMSHHUE COCTOSIHHS OJHOM 4YacTHIbl HAa COCTOSHME JPYroi, HO Iepeaayu
nHpOpMalK MpU 3TOM OOHapyxkeHo He Obuio. Tem He MeHee, SBJICHHE 3allyTaHHOCTH IO3BOJISIET B
IIPUHLIAIIE OPTraHU30BaTh NPOBEACHHUE SKCIIEPUMEHTA, KOTOPBIN SIBHBIM 00pa30M MOKET TPAKTOBATHCS Kak
JI€MOHCTpaLus HH(OPMAILMOHHOM CBEPXCBETOBOM CBSI3M MEX/1y YaCTULIAMU, YTO B CBOIO OUEPE/Ib [T03BOJIAET
[I0Ka3aTh CHUHXPOHHOCTh XO/a 4YacoB, JBWXKYLIUXCA APYr OTHOCHUTEIBHO JApyra. JTO O3HA4aeT, 4TO
yrBepxaeHue CTO o ToM, 4TO JBHXKYILIMECS 4achl OTCTAIOT, - IPOTUBOPEUUT SIBJICHUIO HEJIOKAIbHOCTH.
Otcrona cieyeT BBIBOJA, UYTO MEXIy KBaHTOBOM Teopueil M crneuuanbHON Teopueil OTHOCUTENILHOCTU
CYLIECTBYET HEYCTPAHUMOE IPOTUBOPEUHE, KACAIOLEECs] CKOPOCTH Nepelaul B3aUMOEHCTBHSL M KBAHTOBOM
HEJIOKaJIbHOCTH.

Paccmotpum mbicienHblil akcnepument [15, 11, 9, 10, 17], koTopblii MoKa3bIBae€T, YTO 4Yachl B
JNBIKYIIUXCS Apyr oTHocutTeabHO Apyra MCO unytr cunxponHo Bompeku mnosoxeHussM CTO. Cobepém
JKCTepUMEHTaIbHYI0 ycTaHOBKY u3 Tpéx MCO: maboparopHoii (HemomsuxkHoi) u a1Byx MCO A u B,
JBYDKYILHUXCSI HABCTPEUY APYT APYTY C OAMHAKOBBIMHU CKOPOCTSIMU OTHOCUTENBbHO HenoaukHo VCO.
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KOJLTAIIC B OJHOEOH (yHKIE

KOHTPOoJIEHAA 1
TOo4YKa

I KOHTpPOIEHAAL
TOYKA

Puc.3 Jlee osudicywuecs unepyuaivbuvie cucmemvl ¢ mouku 3penusi Henooguoicnoi UCO. Hcemounux 3anymanHbx
omonos nenodsudicen u Gomonvt uz Kaxicoou napvl npuxooam 6 osudcywuecs UCO oonoepemenno. Cmpoentvie
CMPENKU-MONIHUY YKA3ZbIBAION HA MOYKU, 8 KOMOPHIX HAXOOUTUCH POMOHBL 8 MOMEHM KOLIANCA 60THOBOU (DYHKYUU.

IBmxenue 18yx MCO A u B ¢ Touku 3penust HenoasmxHoit MCO npoucxoauT B CTOPOHY UCTOYHHKA
3aIyTaHHBIX (POTOHOB S ¢ OAMHAKOBOH YAAJIEHHOCTH OT HETO TAKUM 00pa30M, 4TO (POTOHBI V; U V2 U3 KaXKJIOU
napsl 1ocTUraroT Kaxplid csoeit MCO o1HOBpeMEHHO.

MpI 1pOU3BOAMM JMHEHWHBIE U3MEPEHUsS MOJIIPU3ALUK 3TUX ABYX (poToHOB aHanuzaropamu I u 1L
Amnanuzarop | B HarpaBieHuu a (crpaBa HajeBO) CHAOXeH ABYMs JAaTYUKAMU U J1aeT pe3yabTaThl + WIH -,
€cJId BCTpeuYeHa JIMHEIHas MoJsipu3alui MapajljiesibHas WM NeprneHAuKyspHas K a. Ananuzarop II B
HarnpaBjieHuH b (cieBa HampaBo) JEHCTBYET aHaOoTWyHO. He TpyaHO 3aMeTUTh, 4TO YCTaHOBKAa B OOIIUX
YyepTax COOTBETCTBYET MBICIICHHOMY 3KCIIepUMeHTY DiiHiTerHa-Ilogonsckoro-Po3ena-boma ¢ potonamu,
MpuBEJICHHOMY B cTaThe AsieHa AcmekTa [3, 5, 6, 2, 1].

VYcranoBum ckopocth commkenus nsyx MCO paBuo#t npubnausutensHo 0,86¢C, 4TO COOTBETCTBYET
PESITUBUCTCKOMY 3aMeJIEHNIO BpeMeHU B 2 pa3a. Paccrosnue mexay MCO A u B BeiOepeM Takum, 4TO
kaxaas u3 MCO gocturueT ucrounuka GpotoHoB S uepe3 2 yaca. POTOHBI Vi U V2 TOCTUTAIOT U3MEpPUTEIEH
I umm 11, B pe3yibrare 4ero MpoMCXOAMUT KOJUIANC BOJHOBOM (DYHKLMH, ONUCHIBAIOLIEH MX COCTOSHHUE.
JKénToii mMHMEN YCI0BHO NTOKa3aHa HEJOKAJIbHAS CBSA3b YAaCTHLL, YCIOBHBIM IIyTh IIEPENAYH TaK HA3bIBAEMOU
«KBaHTOBOM MH(popManuu». [Ipu 3T0M yacTHLbl IPUOOPETAIOT COOCTBEHHBIE COCTOSIHUS (Ha PUCYHKE 3TO
YCIIOBHO IIOKa3aHO «MOJIHUSIMUY).

B mponecce aBmwxenus 3tux MCO mnokazaHust M3MEpUTEIbHBIX HMPUOOPOB PETUCTPUPYIOTCS Ha
kakoM-n6o Hocutene. Korga ase MCO coiinyTes B TOUKe pa3MeIleHNs] HCTOYHUKA 3allyTaHHbIX (POTOHOB
S, aHanmM3 MOJyYeHHBIX JaHHbBIX MOKaXeT [15], yTo yachl B ABYX ABMXKYIIMXCS OTHOCUTENIBHO APYT Ipyra
NCO unyr cunxponHo. [Ipu stom CTO BeIHYX/1€Ha 1aTh NPEJICKa3aHUSA O HACTYIIJICHUU OJTHOTO U TOTO K€
COOBITUSL B JIBYX pa3HbIX MeCTax. JTH JBa B3aUMOMCKIIIOYAIOIIMX IPEJICKAa3aHUsl SBISIOTCS CIEACTBUEM
MPETOIOKEHHS, YTO KOJUIANC BOJHOBOW (DYHKUIMH MPOUCXOIUT MTHOBEHHO HE3aBUCHMO OT PacCTOSHHS
Mexy oobekTamu. MruoBeHHas nepefaya curiaia B CTO HeBO3MOKHA U COOCTBEHHO Iepeiaul CUrHala
B 3TOM MBICJIEHHOM 3KCIIEPUMEHTE HE 3aperuCTPUPOBAHO, JOCTUTHYTO JIUIIb MIHOBEHHO-OJJHOBPEMEHHOE
CHSITHE IOKA3aHUH JIBIXKYIIMXCS 4aCOB.
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How disentangled the quantum entanglement
Putenikhin P.V.
mS5@mail.ru

Abstract

The article contains a physical explanation of quantum entanglement (nonlocality). Entangled

quantum particles do not exchange information with each other, but «knows what makes» each of them. This
is traditional, absurd explanation. The Entangled particles are exchanged nonclassical, «quantum
information». The non-locality contradict the special theory of relativity and classical probability theory.
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