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Hepagencrsa beJuia, Jlerrerra u KBaHTOBasi Cynepno3uus
Inequalities of Bell and Leggett, and quantum superposition

The inequalities of Bell and Leggett were deduced from two assumptions: (a) existence of
locality, realistic observable values before a measurement on them, and (b) i.e., some mutual
inference between two spatially separated measurement devices that detect quantum particles.

These inequalities violation may be due to incorrectness one of the conditions or both of
them. We have to invent new experiments which could separate non-locality and classical
reality. This fact recognition was discussed in [1]; in [2] a concrete experiment was proposed
where a priori field photon number before their detection was be shown to be impossible. The
hypothesis of non-locality was not used explicitly in [2]; meanwhile, one could invent some
absurd theory in which either photons jump from one detection channel into another by passing
through an opaque wall or photo-detectors were linked using some spooky unknown way.

Further developments in this frame were realized by Leggett and Garg [3] who proposed a
temporal inequality that does not contain a spatially separated measurement devices, and where
we haven’t to use the locality postulate. Additionally, Leggett [4] proposed the inequality for
spatially separated objects whose violation could exclude one type of non-locality inference that
could be supported by a non-local coupling between measurement devices, i.e. a result
dependence on, say, their mutual orientation; the such experiment was performed in [5].
However, these works cannot exclude a stronger non-locality, namely measurement outcomes of
one detector dependence on measurement outcomes of another one. Meanwhile, the existing
theoretical and experimental data, as we believe, allow us surely establish the absence of definite
measured values before their detection, i.e., real existence a quantum superposition (when the
Schrédinger’s cat is simultaneously dead and alive).

HepaBencrBa bemia BbIBejeHbI HCXOJS U3 JBYX I[OCBUIOK: (@)  CYIIECTBOBAaHHUS
KOHKPETHBIX 3HAYCHHUH H3MEpsieMbIX BEJIMYUH 10 MOMEHTa M3MEPEHHUs, U JIOKAIbHOCTH (0) —
OTCYTCTBHE  KaKoro-iubo  B3aMMOBJIMSIHMSL ~ JBYX  INPOCTPAHCTBEHHO  pa3/elIeHHBIX
U3MEPUTENbHBIX YCTPOUCTB, OCYIIECTBISIOUIUX PETUCTPAIIMI0 KBAHTOBBIX YaCTHII.

Hapymenue X HepaBEHCTB CBUIETEILCTBYET O HEAJAECKBATHOCTHU WJIM OJHOTO W3 ATHX
yCIIOBUH, WK 000uX cpa3y. [1onbITKH BBIICHUTH UICTUHHYIO IPUYUHY STOTO HAPYLIEHUS JIEXkKaT B
o0nacTu M300pETEHMs] HOBBIX S3KCIIEPUMEHTOB, KOTOpble Obl pa3Aenuid JApyr OT JApyra
HEJIOKaJIbHOCTh U KJIACCUYECKYIO0 peasibHOCTh. Oco3HaHue 3Toro (akra Bepu(puUIUpOBaIOCH B
[1], a mpeasiokeHHE KOHKPETHOTO IKCIIEPUMEHTa — B [2], TJIe T0Ka3aHO OTCYTCTBUE allPUOPHOTO
3HAYEHHS OINPEACIICHHOTO Yucia (POTOHOB B MOJIE 10 MOMEHTA UX peructpanuu. B [2] B sBHOM
BUJIE HE HCMOJb30Bajach TUIOTE3a JIOKAIbHOCTH, XOTsSl, CTPOro TOBOpS, M TaM MOXHO
IpUAyMaTb HEKYH aOCypAHYIO HEJIOKaJIbHYI0 TEOpHI0, B KOTOpPOW 10O QOTOHBI Obl
NepecKakuBajIl M3 OJIHOTO KaHajla PErucTpaluu B APYroi, MpoXoAs CKBO3b HEMpPO3pauyHbIe
CTEHKH, J11M00 (OTOPErucTpaTopbl OKa3aauch Obl CBA3aHbl TAMHCTBEHHOM CBSI3bI0 HEU3BECTHOM
IIPUPOJIBI.

JlanpHelme ycuius B 3TOM HalpaBjieHHM cBsi3aHbl ¢ umeHamu Jlerrerra u [apra [3],
MPEeJI0OKUBIIMMHI TEMIIOPAIbHOE HEPABEHCTBO, B KOTOPOM HET MPOCTPAHCTBEHHO Pa3JIENeHHbIX



I/I3MCPI/ITGJ'[CI7I Hu, COOTBETCTBCHHO, HET HeO6XOI[I/IMOCTI/I IMPUBJICYCHUS MTOCTYJIaTa O JIOKAJIbHOCTH,
KpoMe Toro, B padoTe [4] ObLIO MPEAIOKEHO HEPABEHCTBO ISl IPOCTPAHCTBEHHO Pa3CICHHBIX
O6’BCKTOB, HapymiecHuEM KOTOpPOro MOKHO HCKIOYWTH BJIHMAHHUC OJHOI0O H3 BHIOB
HEJIOKAJIbHOCTH: HEJIOKAJIbHON CBSA3U M3MEPUTENBHBIX YCTPOUCTB, T.€. 3aBUCUMOCTH pe3yJIbTaTa
WU3MEpPEHUs OT, CKaKEM, MX B3aMMHOW OpUEHTAIINH, a B [S] ocymiecTBiieH 3kcniepuMenT. OHaKo,
UCKITIOYUTHh HEIOKAIBHOCTh B 00Jiee CHJIBHOM €€ MPOSIBJICHWH, a WMEHHO, 3aBHUCHMOCTH
pe3yIbTaTOB W3MEPEHUH OTHOTO PETHUCTpAToOpa OT pPe3yJabTaTOB HM3MEPEHHUU IPYroro, STH
pa6OTBI HEe B cocTosgHuU. TeM He MCHCEC, UMCIOIHUECSA TCOPCTUUCCKHUE U JSKCIICPHUMCHTAJIBHEBIC
AaHHBIC, KaK MpPCACTaBIIACTCA, IMO3BOJIAIOT HAACKHO KOHCTATUPOBATH HereJ’IO)KHBII\/’I (baKT
OTCYTCTBHA OIPCACICHHBIX 3Ha4YCHUHU HN3MEPACMBIX BCJIMYHMH 1O MOMCHTA UX perucrpanuu, T.C.
pealbHOE  CYIIECTBOBAHWE  KBAaHTOBOW  CYNEPHO3WIHMH, KOTIa, OOpa3HO  TOBOpH,
HIPENUHIEPOBCKHUM KOT M HU KUB, U HU MEPTB.
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