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AHHOTANUA

PaccmoTpena cratbsi, B KOTOpOM MpEACTAaBICHBI PE3yJbTAThl SKCHEPUMEHTA C OTJIOKEHHBIM
BBIOOPOM KOPIYCKYJISIPHOTO HITH BOJIHOBOTO TTOBEJICHUS C TMapoil )OTOHOB W ITOKA3aHO, YTO HET
HUKAKOI'0 CYIIECTBEHHOI'O pa3JInuusl MEX]y HOPMAJIbHBIM M OTJIOKEHHBIM BBIOOPOM. ABTOPHI
9KCIIEPUMEHTa YTBEP)KIAIOT, YTO B COOTBETCTBHHM C KBAHTOBOM ONTHUKOW B JBYXIIEIEBOM
JKCIIEPUMEHTE BBIOOp (POTOHOM BOJHOBOTO WM KOPHYCKYJISIPHOTO TMOBEACHHSI MPOUCXOIUT B
MOMEHT €r0 PEeruCTpPalldH, YTO MPOTHUBOPEUUT YTBEPKICHHUIO KJIACCUYECKOW ONTUKU O NMPUHSTHH
TAKOTO peleHuss 10 Mpoxoaa (OTOHOM Imeield. DKCIEpPUMEHT IPOBEAECH Ha KOJIBIIEBOM
naTepdepomerpe Maxa-I{enaepa, aHaTornaHOM JIBYXIIENIeBoi yctaHoBke OnTa. B ipemraraemoit
CTaTh€ YTBEPXKICHUSI ABTOPOB HSKCHEPUMEHTA CTaBsTCS 1OJ coMHeHue. Ha ocHoBe anammza
pe3yIbTaTOB JKCIEPUMEHTa IMOKa3aHO, YTO BBIOOP (OTOHOM TMOBENEHHS TPOUCXOIHUT JI0
peructpanuu  ¢otoHa. OTMedeHa HeJOCTATOYHAs OOOCHOBAHHOCTH  BBIBOJIOB  aBTOPOB
9KCIIEPUMEHTAa U3 €ro pe3ysIbTaToB. PaccMOTpeH BapHaHT SKCHEPUMEHTA C IBOMHBIM OTJIOKEHHBIM
BBIOOPOM.

KuroueBrble ciioBa
naTepdepomerp Maxa-llennepa, sxcriepumenT FOHTa, OTI0KEHHBINH BEIOOD, BOJHOBEIE,
KOPITYCKYJISIpHBIE CBOMCTBA (pOTOHA

KPATKOE COJAEP)KAHUE CTATBU
1. Beenenue

B pabore [1] mpuBOAsATCS pe3yabTaThl SKCIEPHUMEHTA OTJIOXKEHHOTO BHIOOpA YacTHIa-
BOJIHA, B KOTOPOM WCIOJB30BaHBI Tapbl (OTOHOB, IPOU3BEICHHBIX IapaMeTPHUECKON
¢dmoopecriennueid. OauH U3 GOTOHOB MAphl UCHOJB3YETCS B MepeKirovarese, Ipyroi mpoxXoauT
yepe3 KoJbleBoM wuHTephepomeTp Maxa-Ilennepa. Ilepekimouaromuit (OTOH ycTaHABIHBACT
pexxuM uHTepdepomeTpa JIUOO0 Ha pPErucTparuio WHPOpMAIMKU O TpaeKTopud (oToHa MO0 Ha
peructpanuio ¢asel st Broporo QotoHa. IlomydeHHBIH pe3yibTaT HE 3aBUCHT OT TOTO, KOT/Ia
IPOUCXOJUT MEPEKIIOYCHNE PeXHUMa: J0 WU IOCJIe TOro, Kak BTOPOil (POTOH MPOXOJUT BXOJIHOU
JIeNUTENh JIyda HHTepdepomeTpa.

Ucnons3yemprit  konbieBoit  uHTepdepomerp  Maxa-llennepa  ckoHpurypupoBan
aHaJIOrM4HO ycTpoiicTBy FOHra ¢ 1Byms 1miensiMu, Kak 1mokasano Ha puc.l:



Puc.1. Untepdepometp Maxa-llenaepa (BS1, BS2 —pacuienurenu nyya; M - 3epkana; D - netektopsi).
Metkamu A 1 B oTMeueHb! anbTepHAaTHBHBIC TIO3UIUH JETEKTOPOB.

Korma B skcnepumente FOHTa M3BeCTHO, KakuM MyTeM JBUTANCS (OTOH, HHTepdepeHIIHs
orcyTcTByeT. Ecnmu sxe m3BectHa mHpopMarus o (asze, TO HEBO3MOXKHO CKa3aTh, Yepe3 Kakyro W3
9THUX JBYX ImeJel mpoien GpoToH.

[IpennonoxumM, 9ro B mHTEpdepoMeTp BXOAUT TouHO onmuH (oToH. Ecrmm nBa maTumka
MOMEIEeHbl B MO3ulud A B KaxIoM Iuiede uHTepdepomerpa, (oToH OyneT oOHapykeH ¢
BEpOSITHOCTHIO 1\2 OJIHUM W3 3THX JBYX JATYMKOB COTJIACHO €r0 KOPIYCKYJISIPHBIM CBOMCTBaM.
DTOT ciay4yail OTHOCHTCS K 4YacTHIle, MPOIIEANed TONBKO uepe3 OJHYy U3 JBYX Ieled B
skcriepumente HOnra. Korma maTumku mepeHeceHbl B mo3unuu B, wHTepdepeHIHS MexIy
CBETOBBIMH JIy4aMH B OOOHX IJICYaX BBI3BIBAIOT BEPOSTHOCTH OGHApy:KeHHs Sif @ Ui mepBoro
natauka u COS6 U BTOPOTO IATYMKA, KAK OXKMIACTCS JUISL CBETOBOI BOJHBI, IPOXOISIIEH
OJTHOBPEMEHHO 4epe3 00e mienn B skcnepumerTe FOura. 3neck yron ¢asel 8 ompeieneH pa3sHuliei
myTel B IBYX IUie4ax nHTepdhepomMeTpa.

Ecte nm paznmuume Mexay pesyiabTaTaMu HWHTEPGEPEHIIMOHHBIX OKCIEPUMEHTOB TakK
Ha3bIBAEMOTO HOPMAJIBHOTO BBIOOpAa M OTJIOKEHHOTO BBIOOpa? BEIOOp, B pe3ynbpTaTe KOTOPOTO
JIOJDKHBI HAaOJIIO1aThCsl CBOMCTBA CBETA, B AKCIIEPUMEHTE HOPMAJILHOTO BbIOOpaA Jienaercs 10 TOro,
Kak (OTOH TPOWIET dYepe3 AeNHUTelh Jyda mHTephepomerpa. B skcrepuMeHTe C OTIOKEHHBIM
BBIOOPOM 3TOT BBIOOp JIesIaeTcs Mocie TOro, Kak (POTOH MPOXOAUT uepe3 AeTuTesb dyda. B kakoi
MOMEHT TIpeJIOTIPEIe/IAeTC HaOJOICHHEe BOJHOBBIX HIIM KOPIYCKYJSIPHBIX CBOMCTB cBeTa (C
MIOMOIIBIO JIATYMKOB, MTOMEIICHHBIX B MO3HMIUIO A WK B NO3MIHKI0 B): B MOMEHT OOHapyXeHUs
¢doToHa, WM B MOMEHT, Korja (oToH BxomuT B wuHTepdepomerp? Kiaccmueckas omnTHka
HACTaWBaeT Ha TOCTEJHEM MPEIOJIOKEHUH, KBAaHTOBAasl OINTHKA 3asBJISIET, YTO TOJBKO IMEpPBOE
MIPE/IIOJI0KEHUE TaeT MPABHILHOE OITUCAHHE.

B paccmarpuBaeMoit ctatbe aBTOPHI MPECTABIISIOT SKCIIEPUMEHT C OTIOKEHHBIM BBEIOOPOM,
BBITIOJIHEHHBIM C OTJCIHFHBIMU (POTOHAMH, TIPOU3BEICHHBIMHU TTApaMETPHIECKON (PIIFOOpECTICHITNEH.
DTOT mporiecc obecrneuynBaeT napbl KOJUTMHEAPHBIX JIMHEHHO MOJISPU30BaHHBIX (POTOHOB CUTHANIA U
cnytHuka. O0a (oToHa WCIyCKArOTCS B OJHOM HAIPABICHWH C OJMHAKOBHIMH BOJHOBBIMHU
BEKTOpaMH, W pa3JeisioTcss nenutereM Jyda. OauH u3 (QOTOHOB Maphl BBI3BIBAET MPOIIECC
MEPEKITIOYCHUS, a IpYroil GOTOH BXOAUT B MOTUPHUIIMPOBAHHEI HHTEpepoMeTp Maxa-Ilenaepa.
Peructparus coBmameHus Mexay mepekiitodaromuM (OTOHOM M (OTOHOM B HHTEphEepoMeTpe
MO3BOJISIET BBHIOpATh COCTOSHHE CBeTa B WHTepdepoMeTpe, KOTOpOe B MOMEHT HaOIIOJICHHUS
COOTBETCTBYET OJTHOYOTOHHOMY COCTOSIHHIO.

2. JKCcnepuMeHT
DCKH3 HCHOIH30BAaHHOTO B 3KCIICPUMEHTE amliapara IokKas3aH Ha puc.2.
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Puc. 2. DkcnepumenranbHas yctaHoBka (BS, BS1 sienutenu nyya; D1, D2 -natunku; F ontoBosiokHo; P —
siueiika [Tokesbea; M - 3epkaina). CumBosioMm | oTMedeHa KOHTPOJIbHAsI TOUKa Ha JTyde.

HenpepbIBHBIH JIyd aproHOBOTO JIa3epa BhI3BIBACT MMapaMETPUICCKHA pactiajl B HEJTMHEHHOM
KpUCTaJlIe U POXKIAeT Mapbl KOJUIMHEApHBIX JIMHEHHO IOJISPU30BAHHBIX (DOTOHOB CHTHaJIA U
CIyTHHKA C JUIMHON BOHBI okoyio 702.2 nm.[locie ¢ribTpoBaHHs 3TH Tapbl Pa3JeisSIOTCS C
BeposTHOCTBIO 1\2 nenmutenem nyda BS Ha nepekimoyaromuiit GoToH u POTOH, KOTOPBIH MOCTyHaeT
B umHTeppepoMerp Maxa-Ilennepa. JlapuaHbIl (oroamon D1 peructpupyeT MepeKTrOYaroIIne
dotonsl, a tuon D2 peructpupyet GpoToHbI, BEIXOASIIUE U3 HHTephepoMeTpa. UMITynbehl ¢ anoaa
D1 exmouarot mosyBoaHoBoe Hampsokerue 1.1 KV Ha sueiike [Tokensca P, koTopast momerneHa B
uHTEepPepoMeTp M BBI3BIBACT BpallleHUE HAMPABICHUS MOJSPHU3AINNHA JTUHEHHO MOJISIPU30BAHHOTO
ceera Ha 90 rpamgycoB. UTOOBI KOMIIEHCHPOBAThH 3aJIEPKKy BPEMEHHU MEPEKIIOUCHUS SUYCHKH
[Toxensca P,ucnonb30BaHa onTryeckas 3a/iep>KKa JJIsl BTOPOro (pOoTOHA C MOMOIIBIO ONITOBOJIOKHA.

Komnsnesas konpurypamnus uaTephepomerpa Maxa-lleHmepa mMo3BoIsSeT YCTPaHUTD Jpeid
¢a3pl. OnHO U3 3epKall M MOXKET OTKJIOHSTHCS € TIOMOIIBIO THEe30 YCTPOHCTBa HAa HEOOIBINOH yroJ,
CO3/IAIOIIUM, TAaKUM 00pa3oM, pasHocTh (a3 &, YTo MO3BOJISET MOCTPOUTH HHTEPPEPECHIIMOHHYIO
KpUBYIO0. JIornueckoe yCTpOWCTBO COBIAJIEHUS PETHCTPpUPYET UMIyabchl D1 u D2.

Jlns noBenenus poToHa B UHTEpdepoMeTpe Terepb MOTYT OBITH PACCMOTPEHBI JIBa B3aUMHO
JIOTIOJTHUTEITFHBIX CITydast:

i) ®oTOH ABMXKETCS Yepe3 HHTepPepOMeTp JTHO0 MO YacoBOil, THOO MPOTHB YACOBOW CTPEIKU. ITO
COOTBETCTBYET YaCTHIlE, MPOIIEAIeH depe3 OaHy W3 ABYX Imenell B skcnepumente HOHra m B
IKCIIEPUMEHTE HAa3BAaHO KOPITYCKYISIPHBIM MTOBEICHUEM.

il) ¢oToH aBWKETCS Yepe3 HUHTEPPEpOMETp OJHOBPEMEHHO H II0 YaCOBOM CTpeNKe u# MPOTHB
YacoOBOM CTpENKH. DTO BBI3BIBACT HHTEPPEPEHIUIO, KOTOpas MOSBISETCS H3-32 BOJHOBOIO
XapakTepa CBeTa U COOTBETCTBYET CBETOBBIM BOJIHAM B dKcnepuMmeHTe HOHTa, mpormreamum gepes
o0e I1eIn OJJHOBPEMEHHO.

Kakoe moBeenne OyJeT 3aperucTpupoBaHO - KOPITYCKYJISIPHOE HITH BOJHOBOE, 3aBHCHT OT
TOT0, IPUJIOKEHO HAMPSHKEHUE B COOTBETCTBYIONIHMI MOMEHT K stueiike [lokensca P umu vet. Ecnin
HaNpsDKCHUE He MPUJIOKEHO K siUeiiKe, WM eClIM HalpsDKEHUE MPHIIOKEHO HETPEPhIBHO, HAINYHE
UHTeppEpeHIIMN SIBHO YKa3bIBaeT Ha BOJIHOBYIO MpuUpoay cBeTa. JleiicTBUTENbHO, eciu
HaNpsDKCHUE He TPHUKIAIABIBACTCS, TOJSPU3AIUS OCTAeTCS HEM3MEHHOW; eClii )K€ HalpsKeHUe
MPUJIOKEHO TOCTOSHHO, TO HampaBleHue mojspu3anuu GoToHoB Bpamaercs Ha 90 rpamgycoB B
oboux mredyax. B 3THX ABYX ciaydasx pasHuia ¢a3 paBHa Hyo U (oToH mHTepdepupyet. Ecim
HampsDKeHWe He TPUIOKEHO B MOMEHT, Korja (OTOH MpoIeNl MEepBBId JeNuTeNnh Jyda, HO
BKITIOYEHO IIepeKioyareieM oT uMmiyibca nuona D1 mocme toro, kak (OTOH yke mpormern
JIeNUTeNb Jyda U siueiiky, TO OCYIIECTBIIEH ClIydail SKCIepUMEHTa ¢ OTJIOKEHHBIM BBIOOPOM IS
KOPITYCKYJISIDHOTO TTOBEJIEHWS YacTHWIBl. B 3ToM cioy4dae BeKTop mosipu3anud (OToHA,
JBIDKYILEroCsl MPOTHB 4YacoBOH cTpenkH, moBopaunBaeTcs Ha 90 rpaaycoB, B TO BpeMs Kak
noJisipu3anus GOTOHA, IBIKYIIETOCS TI0 YaCOBOU CTpEJIKe, OCTaeTcss Hem3MeHHO#. Takum oOpazom,



CTaHOBHTCS JOCTYIMHOW MH(pOpMAIUs, O KaKOMy MYyTH JBUTAICS (OTOH, U €ro KOPIYCKYJsIpHast
MIPHUPOJIa CTAHOBUTCS] OYEBUTHOM.

Ucnonb3oBanHas komnblieBas koHpuryparus unteppepomerpa Maxa-llennepa mo3BomsieT
OTIpeNIe]IeHHO J0Ka3aTh B CIlydyae WCYE3HOBEHHS WHTEP(QEPEHINH, YTO IIPOIECC MEPeKITIOYCHUS
UMeeT MecTO cpa3y Iocje Toro, Kak (oToH mporuen sueiiky llokensca. Mutepdepenums Oyaer
HaOJFOAAThCS, €CITU TepeKITIoUYeHNe MMEeT MECTO Tpex/e, 4eM (POTOH BXOIHUT B MHTEp(epoMeTp
WJIM TIOCJIE TOTO, KaK BBIXOJIUT U3 HETO.

4. Pe3yabTaTsl

OcHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTA IIPECTaBIeHbI Ha puc.4 u puc./. Ha pucyHkax npuBeaeHbl
JIaHHBIC W3MEPEHU B PEXHUME OTIOKCHHOIO BBIOOpa (TOYKH) W KOHTPOJBHBIX HM3MEpPEHUH ¢
HOPMaJIBHBIM BBIOOPOM (CILIOIIHBIE KPUBBIE).
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REFERENCE INTENSITY [c/s]

PHASE DIFFERENCE © [arb. units]
Puc.4. Pe3ynbraTel SKCEpUMEHTa C OTJIOXKEHHBIM BBIOOPOM, B KOTOpOM BBIOpaHO HaOiIOJeHUe
KOPIYCKYJIIPHOTO TOBEJEHHs ()OTOHOB.

Ha puc.4 noka3zana HOpMa COBHaJIEHUS AJISL CIIydasl OTJIOKEHHBIH BBIOOpa JJIsl KOPIYCKYJISIPHOTO
noBesieHus YacTHIbl. Sueiika [lokenbca akTHBHU3UpOBaHA B MOMEHT, KOr/ia (DOTOH, JBIIKYIITHHACS
10 YaCOBOM CTpesike, TOJIBKO UTO IMpolen ssueiky. Marepdepennns ncuesaer, XoTs HabIOAaeMBbIi
doToH yxe mmpomen jgeauTens dyda BS1, mpuuem sdeiika emme He ObUIa aKTHBHU3WPOBAHA.
OT102k€HHBIN BBIOOp cr1oc00a HAOMIONEHUS JAET T€ KE CAMbIE Pe3yJIbTaThl, KAKHE MOKHO ObLIO OBl
MOJTy4aTh ¢ HOPMAJBHBIM BEIOOpOM WHTepdepoMeTpa, KOTOPHI HACTPOEH, YTOOBI OIpENeNsTh
TpaekTopuio porona (ciyuait A Ha puc.l). Ha pucynke BuaHO, 4TO MHTEp(EPEHIIHS OTCYTCTBYET.
B paccmaTpuBaeMoM SKCHEpUMEHTE ATO O3HAUYaeT, YTo (JOTOHBI PABHOBEPOSITHO ITOCTYIAIOT HA
naryuk D2 m Mumo Hero (BepTHUKaILHO BBEPX Ha pHC.2).
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Puc.7. Pe3ynbTaThl 3KCliepUMEHTa C OTJIOKEHHBIM BBHIOOPOM, KOTAa BbIOpaHO HaONIOZEHWE BOJHOBOTO
MoBeJIeHHs1 (POTOHOB.



Ha pwuc.7 mokazaHbl pe3ynbTaThl MpH TEPEKIIOYCHHH C W3MepeHusl (a3bl Ha H3MEpEeHHe
TpaekTopuu. HaOmiomaeTcst sBHas wuHTepdepeHIHOHHas KapTuHa. Kak BHUIHO W3 pHCYHKA,
OTJIOXKEHHBIN BBHIOOP crtoco0a HAOIOIEHUS TaeT T€ JK€ caMble pe3yJIbTaThl, KaKHMe MOKHO OBLIO ObI
MOJIy4aTh C HOPMAIBHBIM BBIOOPOM HHTEpQEepoMeTpa, KOTOPBIH HACTPOEH, YTOOBI OMpEeAesTh
¢a3y (BosHOBOE moBenenue) porona (cmyqait B Ha puc.l). D10 o3Hauaer, 4To HOTOHBI ¢ GOJIBIIEH
BEPOSITHOCTRIO MOCTYMalOT Ha gatdyuk D2 (B 3aBucumoctr oT (aser 6), yeM MHMO HEro
(BepTHKAILHO BBEpX Ha PHC.2).

Jlnst mpoBeieHUsT KOHTPOJIBHBIX HM3MEPEHHH BMecTo Oe3aeicTByromieit sueriku [lokenbca
UCIOJIb30BaHa CTelMallbHas TTaCTHHA 3aJIep’KKH, YCTaHOBIIEHHAs B Touke | Ha puc.2.

3aMeTuM, YTO B TEKCTE CTaThbH 3BYUYHUT HEOOJIbIIAS JBYCMBICIIEHHOCTh, KOTOPasi, OJHAKO, HE
UCKaXXaeT 00IIero CMbIciia M IOCTOBEPHOCTH MOMYUYEHHBIX Pe3yIbTaToB:
«Figure 7 shows results for the reversal of thetavimg process from phase to pathway
information. Here, we start in the mode for detactof particle-like behavior but finish the process
by switching delayed into the mode for detectiowaife-like behavior» [1].
«Ha ¢hueype T nokazanvl pesynvmamvl nepekiloOveHus om umepenus ungopmayuu o ¢asel K
uzmepenulo uxngopmayuu o nymu. 30ecb Mvl HauuHaem ¢ OOHAPYIHCEHUs KOPNYCKYIAPHO2O
nogeodeHusl, a 3aKaniyueaemM npoyecc OMcpo4eHHbIM nepekiioyeHuemM Ha ooHapydcene 80J1HOB020
noseoenus» [1].
CHayana cKa3aHO, 4YTO IMOKa3aHbI pe3yJbTaThl MPU TMEpPEeKIIOUeHUH ¢ u3MepeHus (a3pl Ha
U3MEpEeHHe TPAEKTOPUU. 3aTeM TOBOPUTCS HAOOOpPOT, UYTO H3MEpPEHHE HauaTo C pexuMma
OoOHapyXeHHUsI KOPITYCKYJISIPHOTO TMOBEACHUS, a 3aKOHYCHO PEKUMOM OOHApYKEHHS BOJHOBOTO
MOBEJICHUS. DTOT ATAll ONMKUCAH HEJIOCTATOYHO MOAPOOHO, TOATOMY MOKHO MPEANOI0KUTH, YTO HA
pUCYHKE 7 TIOKa3aHbl U3MEPEHUSI U BOJHOBOTO M KOPIYCKYJISIPHOTO TOBeIeHHUs (OTOHA B paMKax
onHoro srama. [y 3TOro, BEpOSITHO, MEPEKIIOUEHHE C PEXKUM Ha PEKUM IMPOU3BOAMUIOCH B
mpeleiax TMOJHOTO OTKJIOHEHHS TOJBMIKHOTO 3€pKajia B MOMEHT, KOTJa OHO TPOXOJHT
HeUTpagpHOE ToJiokeHUe. To ecTh, JaHHBbIE Ha JIEBOM IOJOBHHE PUCYHKA / COOTBETCTBYIOT
OTKJIOHEHUIO 3epKaJia B OJIHy CTOPOHY M Oe3feiicTByromeit siuelike [lokenbea, a TaHHBIE Ha TpaBoOi
MIOJIOBUHE PUCYHKA COOTBETCTBYIOT OTKJIOHEHUIO 3epKajia B JIPYrylO CTOPOHY M aKTHBHPOBAHHOU
yrnpasnstomuM (poToHoMm siueiike [lokenbca. Takas cxema sKcmepuMeHTa HArjsHO MOKAa3bIBAET
MOSIBIICHWE W HapylleHne WHTepPEPEeHIIMOHHON KapTUHBI B 3aBUCUMOCTH OT JICHCTBHS STYCHKH Ha
UHTEpBase yrios &.

5. Obcy:xnenne

['maBHBIE pe3ynbTaThl ATOH CTAThH, IOJYYEHHBIE B pEXHME OTJIOXEHHOTO BBIOOpa W
MpeJICTaBlIeHHblE Ha puc.4 W 7, MOKAa3bIBAIOT XOPOIIEM COBIMAJIEHUE C COIMPOBOXKIAIOIIUMU
KOHTPOJIFHBIMH HM3MEPEHHSIMU, KOTOpPhIe MPUHATHI 33 3KBHUBAICHT SKCIEPUMEHTa HOPMAIHLHOTO
BEIOOpa. ABTOpPHI JIeTatl0T 0O0OCHOBAaHHOE 3aKJIFOUEHHUE, YTO HET HUKAKUX CYIIECTBEHHBIX OTIMYUN
MEXIy SKCIIEPAMEHTAMH C HOPMAaJbHBIM BHIOOPOM H C OTJIO)KEHHBIM BBIOOPOM TIOBEICHHUS
YacTUIIAa-BOJIHA. BBIBOJIBI CHpaBe/UIMBBl TPH TMEPEKIIOYCHUH OT BBIOOpa KOPMYCKYISIPHOTO K
BBIOOPY BOJIHOBOTO TTOBEJICHHUSI YACTHIIhI, & TAK)KEe 00paTHOTO BHIOOPA.

ABTOpBI JIeNAlOT 3aKJIIOYEHHE, YTO OTOT pe3yJbTaT COOTBETCTBYET MpeACKa3aHUsIM
KBaHTOBOH OIITHKH, ¥ HE MOXET OBITh OOBSICHEH B paMKax Kilaccudeckoit ontuku. [locie Toro, kak
eqMHIYHEI QoToH Borren B mHTephepomeTp Maxa-llennepa, uroObl nHTEphEPUPOBATH COTTIACHO
ero ¢a3zoBoil WH(pOpMaIHMH, HACTpOKa WHTepPEepOMEeTpa MOXKET OBITh MEePEKIIOYeHA B PEKUAM
peructpanuu UHGOPMAIUU O TPACKTOPUU WM HA0O0pOT. PeuteHue, Kakue ceoicmeda npoasum
¢omon - 60nHO6bIe WU KOPNYCKYJAPHbIE, OKOHYAMENAbHO NPUHUMAEMCA UL 6 MOMEHM,
Ko20a (homon oonapyscen [1]:

«The decision whether the photon shows up waveslikgarticlelike appearance is brought to a
close only at the moment when the photon is detegid.

Tak kak aktuBanus saeiiku [lokenbca IPOUCXOAMT JIMIIEL C BEposATHOCTRIO 36%, (hoTOH B
uHTepdepomMeTpe «He 3HAET», OyJET OH BOBJIEYEH B IKCIIEPUMEHT C OTJIOXKEHHBIM BBIOOPOM WU



HET, U JI000e JOMOJHUTENLHOE BIUSHUAE MEPUOJAUUYECKON paboyeil TOTOBOPEHHOCTH C (POTOHOM
MOJKET OBITH UCKIJIIOUEHO.

[Tocre paccMOTpeHHsSI OCHOBHBIX TOJOXKEHUI paccMaTpUBaeMO#l CTaThbW MPUCTYIUM K
KPUTHYECKOMY aHAJN3y BBIBOJIOB, CACIIAHHBIX €€ aBTOPAMH.

AHAJIN3 BBIBOJIOB ABTOPOB CTATBU

«..8 camom Hanpasnenuu A, GOKpye KOMOpO2O 3JIeKMpPOH
«Bpawgaemcst Kak 60Kpye ocu» 00 MO020, KAK NpOU3ee0eHo
usMepenue,  NO-GUOUMOMY,  €Chib  Heumo  NOTHOCHbIO
obvexmugHoe. [leticmeumenvbHo, Mbl MO2IU Obl OCMAHOBUNb
€80l 8bIOOP HA UBMEPEHUU CRUHA dNEKMPOHA 8 HanpaesieHuu A,
U 2NeKmpoH OQ0MdICeH OblMb  NPULOMOGIEH MAaK, Ymoobl
oocmogepno (m.e. ¢ eeposmuocmoto 100%) oame omeem /A,
ecnu Mul CIYYAUHO yeaoaem UCMUHHOE HAanpaeieHue ChuHal
Kaxum-mo obpazom «ungopmayus» o mom, 4mo 31eKmpoH
oelicmeumenvHo O0JIJCeH 0amb UMEHHO MAaKoil omeem,
XPanumcest 8 CRUHOBOM cocmosinuu snekmpona». ([lenpoys)

«Bosnukaem eonpoc: sensiemcs iy HaOI00eHUue B0JIHOBIX ULU KOPNYCKYISAPHBIX C8OLICME
ceema, npedonpeodenerno nozuyueti oamyuxos (nomewennvix 6 nozuyuio A unu ¢ nosuyuio B) 6
MOMeHm 0OHApyceHUs. pomOoHa, Uiy Mo npeoonpedeieHo no3uyuell OamyuUKos 8 MOMeHm, Ko2od
¢omon npoxooum uepe3 nepewviii Oeaumev ayua? Kiaccuueckas onmuxa npuHumaem nocieouee
npeonoiodcenue, KAHMOBAs ONMuUKd 3dselisiem, 4mo moOJbKO Nepeoe NpeonoJiodceHue odem
npasunvroe onucanue» [1].

B npuBenenHoli nutate yrBepikaaeTcs, 4to noeaeHue Gorona ¢ Touku 3perust KM ompenensercs
B MOMEHT €r0 PErucTpaiuy - BHIOOp 3aBUCUT TOJIBKO OT MECTa PACIOJIOKEeHHs JaTYuKoB. O1HAKO
9TO YTBEp)KJEHHE B JJAHHOM SKCHEPUMEHTE HEJOCTaTOYHO 00OCHOBaHHO. beccmopHo, uTo mocie
peructpanuu (GOTOH YK€ HE MOXKET W3MEHUTHh CBOCU MPUPOIBI H B OINPEIEIIEHHOM CMBICIE 3TO
peienue, 0e3yclOBHO, OKOHYaTeIbHOe. TeM He MeHee, npHupoJia (poToHA CTAHOBUTCS OJHO3HAUHO
OTpEJIeIECHHON 70 perucTpaiui, U €ero IOBEJEeHHUE COOTBETCTBYET ATOWH MpUpOJE, a Iocie
peructpanu (GOTOH yXKe HHKaK ceOsi He BeJeT W He MPOSBIISeT HUKAKOH Mpupoasl. To ecTh
npupoja poToHa MOKET HMETh CMBICIT M OBITH OIPEIeIEHHOH JIUTITh 00 MOMEHTA €T0 PETUCTPAITHH.

UTo MOXHO CUUTaTh <«perucTpanueii»? ITo0 yHUYTOXKEeHHe (POTOHA W TOSIBICHHE BMECTO
HETO AJIEKTPHUECKOTO UMITYJIbCa, TOUepHEHHs Ha (POTOTUTACTHHKE, BBIJICIIEHUE TEIIa U TaK Jajee.
B paccmatpuBaemoit craThe K TOYKe perucrpanuu (OTOH MOAXOJUT YK€ C BBIOpAHHBIM
COCTOSIHAEM: JTNOO KaK MHTep(epeHIIMOHHBIA BCIUIECK BOJH, JTHOO Kak dactuma. CiemoBaTeNbHo,
Ha caMoM jene Bbioop (pemenue) (pOTOHA ONMpeesieHO HECKOJIBKO paHblle perucrparun. ®oToH
MpeIoNpeeiieT CBOIO MPHUPOAY IO PErucTpalid — KOI/la BO3HHUKAIOT YCJIOBUS JJisi OyIyIIero
MPOSIBIICHUS. TOW WJIM WHOU €ro MpUpOJbl. ITO HEoOXOIUMOe, peliaroliee ycIoBUe s BhIOOpa
noBeneHust ¢otoHa. [Ipm ATOM He HMMeeT HHUKAaKOTO 3HAYEHHWs, 4epe3 Kakoe BpeMs TII0cIie
BEITIOJTHEHUS ATOTO YCIOBHUSI MPOU30MAET COOCTBEHHO perucTparus (oToHa, U KOTOPOW B 0OIIeM
ciIydae MOXeT BooOmie He ObITh. Tem He MeHee, B JFOOOM ciydae (DOTOH yxke TepelneT B
OTIpeIeJIEHHOE COCTOSIHUE: JINOO BOJIHOBOE, JTMOO KOPITYCKYJISIPHOE.

VYTBepxneHue, 4Tto (OTOH NPUHUMAET pPEUICHHEe B MOMEHT pPErHCTpanud, (haKTHIeCKH
03HAYaeT, 4To GOTOH «W3MEHsIeT mpoiutoe». [lockonbky B MOMEHT BXo/a B uHTepdepomMeTp HoToH
«HE 3HAeT», KaKylo MPUPOAY OH MPOSBUT B MOMEHT pPErucTpaiii, OH HEe MOXeT 0O0OCHOBAaHHO
BEIOpaTh OJIHY WJIM JIBe TpaekTopuu. KBaHTOBas oNTHKA HE MOXKET OMpPEENIeHHO yKa3aTh, KaKou
BEIOOp JnemaeT (oToH, OHa W30eraeT WPSIMOTO OTBETa HAa ATOT Bompoc. JIMIIF B MOMEHT
peructpanuu (pOoTOHA KBAHTOBAs ONMTHKA MOXKET CJENaTh 3aKJIIOUEHUE. JBHUTAICS OH OJHOW WM
JBYMSI TPACKTOpUSAMH. TO €CTh BBIOOP TpacKTOpHHU (MM KOPITYCKYJISIPHO-BOJIHOBOTO TOBEIICHHS)
(OTOHOM TMPOU3BOJAUTCS, C TOYKH 3PEHHUs KBAHTOBOW ONTHKH, MOCJIE TOro, Koraa (OTOH yiKe
IIPOIIEIT IO HUM.



Ha manHOM 3Tare aBTOpbl OT IMEHH KBAaHTOBOW OINTHKH SIBHO CO3AIOT MOJIENb, HOJTHOCTHIO
COTJIACYIOIIYIOCS C MOJICNTBIO KJIACCHYECKON OINTHKH, MPEIoJararolnyto, 4To moBejieHne GpoToHa
OIIpe/IeNIsieTCs] He B MOMEHT PETHCTpPAIiH, @ B MOMEHT BX0/Ja B UHTEp(hepoMeTp:

«B amom cnyuae 8onnosas ynkyus omona, O8UNCYUIe20C NPOMUE YACOBOU CMPENKU OmmMeyend
nosopomom ee eekmopa nospusayuu Ha 90 epadycos, 6 mo eépems Kax noaapuzayus 601HOE0U
pynxyuu homona, 08uliCyue2ocs No Yacosol cmpeiike, ocmaemcs neusmennoil. Takum o6pazom,
cmana 00CmynHou ungopmayus, KaKoi nymo 6vlOpail Gomon, u e20 KOPNYCKVIApHAs npupood
cmarosumcsi ouesuonou» [1].
Kax BuamMm, naxe aeMoHCTpamnus (OTOHOM KOPITYCKYJSIPHOW HPUPOJABI MCXOMUT W3 BXOJHOM
BOJTHOBOW TIPUPOJIBI M YCTaHABJIMBACTCS 3aJI0JT0 1O perucrpanuu. Jlaxxe eciu cUuTarh, YTO IO
uHTEepPEepoMeTpy IBHKYTCS BOJHOBBIE (GYHKIMH (MaTepHaan30BaHHBIC aOCTpPaKIMH), 3TO HE
CHHMaeT BOTIPOCa, 0 KaKoil TpaeKTOpuH JBUTAICS caM (oToH. J[J1st onrcaHus moBeieHus pOoToHA
B nHTepdepoMeTpe PaKTHISCKH pacCMaTPUBAIOTCS TPH CITydas:
i) (GOoTOH IBUXKETCS Yepe3 HHTepPEPOMETP 110 YaCOBOM CTpEIIKE.
i) ¢doToH aBHKETCS Yepe3 HHTEpHEPOMETP MPOTUB YACOBOM CTPEJIKH.
iii) GoToH nBHXETCS Yepe3 MHTEPPEpPOMETP OJHOBPEMEHHO W IO YacOBOHM CTpeNKe # TPOTUB
YaCOBOM CTPEIIKH.
Kak BumuMm, yTBepkmaeTcs, 4to ()OTOH MPOXOAUT (BXOIHOH) HenuTenb Jyda (WM JBE IIEITH)
HE3aBHCUMO OT JAIBHEUIIIEr0 CBOETO pEIICHUS BCerja OJUHAKOBO: C OMpe/eIeHHBIME (JIst
(oTOHA) TPAaeKTOPHSIMHU 33J0JT0 J0 perucrpanud. OTMETUM 3TO OOCTOSTEIHCTBO elne Ooiee
ornpejesieHHO: (DOTOH ellle He ObLI 3aperUCTPUPOBAH, HO OH YXe UMeeT (M3BECTHYIO TOJBKO eMy)
TPAaeKTOPUIO, KOTopas YK€ OIpelenser TMoBeaeHHe (OTOHA B MOMEHT pETrUCTPAIUH:
KOpIyCKyJsipHOe  (Clydad JBHIKEHHS 110 OJHOM TpaeKTOpHH) H BOJIHOBOE (IBHIXKEHHE
OJTHOBPEMEHHO TI0 JBYM TpaeKTOpHUsM). XOTSI 3TO M OTpHUIAeTCs, HO (PAaKTUYECKH aBTOPHI C
MO3UIIMK KBAHTOBOM ONTHKU YTBEPKIAIOT: POTOH BHIOMpAET OJUH M3 CITydacs I)...1ill) MmoBeIeHUS 6
Momenm 6xo0a 6 unmepgepomemp. PazymHee Bcero ObLTO OBI TMPEINONONKUTE, UYTO JJis BRIOOpA
cBoero mnosejieHUs GOTOH OO BUAUT Oymyiee, TMOO BCe TPACKTOPHH JIO TOYKH PETHCTPAIIUH.
Ecnu Tpaekropust 6e3anbrepHaTHBHAS — (DOTOH BBIOMPACT €€ M KOPIYCKYJISIPHOE MOBEJCHUE, SCITH
€CTh aJIbTEPHATHBBI, TO (POTOH BHIOMPAET BOJIHOBOE, HHTEP(PEPEHIIMOHHOE TOBEICHHUE.

[Ipu ananm3ze mporeccoB aBTOPHI 0e3 OOBSICHEHHH paccMaTPHBAIOT BOJHOBOE ITOBEJCHUE
¢doToHa 1pu Bxoje B HHTEphepoMeTp. 3a1aUMCsI BOIIPOCOM: YTO MPOMCXOAUT B MOMEHT IMIOBOPOTA
BEKTOpa TOJISIPH3ALUA OJHON W3 «IOJOBHHOK» (DOTOHA, JBHIKYIIETOCS MO JBYM TPACKTOPHUSIM
OJTHOBpeMEeHHO? B paccMarpuBaeMOM 3KCIIEPUMEHTE — 93TO <IIOJIOBHHKa» (OTOHA, KOTOpas
JIBIDKETCS] IPOTUB YaCOBOW CTPENKU. B aHamm3e aBTOpOB MOJTydaeTcs, 4TO B MOMEHT BXoJia OoTOHA
B uHTepdepoMeTp OH Kak Obl «yBHIEH» (TO €CTh MOIYYMJ HHPOPMAIMIO CO CBEPXCBETOBOM
CKOPOCTBIO OT BXOJTHOTO PacIICUTENs 110 OJIHOMY ontrdeckoMy mytu BS1-M-M-M-P-BS1),urto
CYIIECTBYIOT JIBa JIbTCPHATUBHBIX MYTH M <BBIOpAI» BOJHOBOE MOBeacHUE. TO ecTh 3100 JI0
peructpanuu (OTOHA OH YXKe Iepelie] B COCTOSIHHE, KOTOPO€ JIEMOHCTPHUPYET €ro BOJHOBBIC
cBoiictBa. Jlobas peructpamus ¢ortoHa (He MEHSIOMIAs €ro IOBEICHWE) B 3TOT MOMEHT
OJTHO3HAYHO MpEAONpeNieliecHa U M3BECTHA SKCIEPHUMEHTATOPY: (POTOH HAXOIHMTCS B BOJHOBOM
coctosiHuu. Ho B pe3yibTaTe OTIONKEHHOTO BBIOOpAa U3MEHUIIUCH COCTOSIHUSI TPAeKTOpHil (poToHa
(Temiepp oHA W3 TpPaeKTOpHIA JOJDKHA OBITH BHIOpAHHOMH, Npyras - MycToii). BenenctBue sToro, ¢
TOYKH 3pPEHUS MPEJCTOSIIEeH perucTpanud (GpoToHa, OYEBHIHO, YTO OH MPHOOPET HOBBIC, SIBHBIC
KOPIYCKYJSIDHBIE CBOWCTBA WM Telepb OH OINpPEICJICHHO ek, HUKAaKUX MOJOBHHOK. YTo
MPOU30IIIO B 3TOT MOMEHT C €ro IMepBON <«BOJHOBOW MOJOBHHKOW», ABHXKYIIEHCS IO YaCOBOWU
CTpelKe, KOTOpasi K HeCYacThio He MproOpesa OnpeeeHHOCTH TpaeKTopuu? OHa WM MOMPOCTY
JIOJDKHA MCYe3Jia WK TIePeUTH B COCTOSHUE (ITO-TPEKHEMY BOJIHOBOE), KOTOPOE HE CIIOCOOHO HH
uHTepdepupoBaTh ¢ MEpBOM MOJTYBOJHOW, HM BO3JCHCTBOBAaTh Ha JarTdWk. JIMOO MBI JOJDKHEI
HPU3HATh, 9TO (POTOH CIOCOOEH U3MEHSTH MPOIIIOe: B MOMEHT BO3HHKHOBEHHUS ONPECICHHOCTH O
€ro TpaeKTOpuH, (OTOH OKa3bIBACT BIMSHHE HA IPOILIOE, B KOTOPOM OH OTKa3bIBACTCS OT
pacIieIuieHus ¥ BBIOUPAET 3TOT ONPeJIe/ICHHBIN MyTh, HA KOTOPOM OH OYJIeT 3aperucTpupoBas. Bo
BCEX CIIy4asix MoBeJIeHUue (POTOHA CTAHOBUTCS OIPEICTICHHBIM 00 PeUCHPAUUU.



«Mvl 3aknouaem, umo He NONYYEHO HUKAKO20 CYUWECMBEHHO20 OMKIOHEHUSl MedlcO)y
HOPMANbHLIM 8b100POM U OMIIONCEHHBIM 8b1O0OPOM IKCHePUMEHMA YACUYbI-60IHbL. DMo uMeem
CUly KaKk npu nepexniodeHuu Om KOPNYCKYIAPHO20 K BOIHOBOMY NOGeOeHUl0, MaK U npu
nepexIoYeHUU Om GOJIHOB020 K KOPNYCKYISAPHOMY nosedenuio yacmuyor» [1].

JlaHHOe 3aKJIFOYEHHUE SIBJSIETCS I[VIABHBIM pE3yJbTaTOM HKCIEpUMEHTa. 3aKIIIOYeHHEe CielyeT U3
MOJIyYEHHBIX SKCIEPUMEHTAIBHBIX JaHHBIX M HE BBI3bIBaeT Bo3pakeHUU. OJHAKO HEKOTOphIE
BBIBOJIBI aBTOPOB pabOThl Ha OCHOBE OSTHX pe3yJbTaToOB, KaK IIOKa3aHO, CIEeAyeT OTHECTH K
HEeJ0CTaTOYHO 00OCHOBAHHBIM, CIIOPHBIM:

«Omom pesynomam cO8MeCMUM ¢ NPeOCKA3ZAHUAMU KEAHMOBOU ONMUKU, U He Modcem Obiimb
00vsiCHeN 8 pamKkax Kiaccuyeckou onmuxu» [1].

[Tokaxem, 4ToO JUIsl OOBSICHEHUSI 3TOTO SIBJICHUS OJJUH U TOT e MPUeM — «Ipe/IBUJIeHUuE OyayIero»
- HCHOJB3YIOT 00€ TEOpUHM M HA OCHOBE HTOr0 OJMHAKOBO HE HCIBITHIBAIOT TPYAHOCTEH B
00BsICHEHUH TTOBEJICHUS OTIOXKEHHOIO BEIOODA.

«/ladice nocne mozo, kak eOuHuuHbIl pomon eouten u unmepgepomemp Maxa-I]enoepa, umoovl
unmepgepuposams co2nacHo e2o ¢azoeol ungopmayuu, HacmMpouKa Modxcem Obimb NepexoyeHd
6 pedrcum, oarowuil uHgopmayuro 0 mpaekmopuu, uiu Haobopom» [1].

OTo0 rNnaBHas TeXHUYECKasl JeTajlb PACCMOTPEHHOTO dKcrepuMeHTa. M3 3Toi UTaThl IBHO ClleIyeT
BBIBOJI, YTO UMEHHO B MOMEHT NEPEKIIOUEHUsSI PeKUMa U MPOUCXOINT <«HaBSI3bIBAaHUE» (POTOHY
crocoba ero moBe/eHUs MpU peructpanuu. To ecTh HE3aBUCHMO OT TOrO, Kakoi BhIOOp clenaer
$bOoTOH B MOMEHT BXOJa B HMHTep(hepoMeTp, OH €ro MOMEHSeT B 3aBHUCHUMOCTH OT HACTpONKH
npubopa K MOMEHTY perucrpanuu. MiMeer 3HadeHHe JHINb MOCIEAHSSI TEpes perucrpanuent
HACTpOMKa.

NmeHHO pemeHne O BBISIBICHHH TPAeKTOpHHA (POTOHA OJHO3HAYHO OTpEAeIsieT ero
JlalibHelIee moBeJieHHe, BIMSET Ha pe3ylbTaT perucrpanvud. B MoMmeHT peructparuu (oToHa
JIOJDKHA OBITH JIOCTOBEPHO HW3BEeCTHA HWHQOpMaIms 00 O ero TpaeKTopwH, JInOo o ero (ase.
JeiicTBuTensHO, TpadUK U JaHHBIE CYETUYMKOB COBMAJCHUS MOTYYEHBI MO3XKE TOro, Kak ObLIa
BKJIIOYCHA WU HeT suelika [lokenbca. BkiroueHwe sUelKA B CTPOTrO ONPENEIICHHBIA MOMEHT
SBNISIETCS ~ NPUYMHOW  perucrpauuud  (oToHa Ha  BbIXoJe HHTepdepomerpa ubO ¢
nHTEp(EPEHITMOHHOH, THOO C paBHOBEPOSATHOM KOOpaAuHATON. MHAave HaM cllelyeT pru3HaTh, 4TO B
MOMEHT peructpauuud (GOTOHa MPOMCXOJUT BO3BpaT B Mpoluioe U (GOTOHY MpHAACTCS
orpeneneHHoe 3HadeHue MO0 (asel, mrb0 Tpaekrtopuu. [lpm 3ToM (oTOH mOMKEH OKa3arh
BO3JICICTBUE B MTPOIIIOM JlayKe HE Ha ce0sl, a Ha SKCIIepuMeHTaTopa (MM JJOTHYECKOe YCTPOUCTBO),
KOTOPBIA MPUHUMAET pelleHre O BKIIOYeHUH Wiu HeT siueiiku [lokenbca. M3 mocnennelt nuratel
(mpuBeICHHOTO TIPUMeEpa) CICAYET, UYTO C TOUKU 3PCHUST KBAHTOBOM TEOPHH:

- ()OTOH BXOJUT B HHTEPPEPOMETP, Pa3/ICIUBIIUCH HA JBE MTOIYBOJIHEI;

- 0JlHAa U3 MOJIYBOJH IpeTepIieBaeT MOBOPOT BEKTOpa Nojsipu3anuu B stueiike [lokenbca, nenas
JOCTYITHOW MH(POPMAIIHIO O TPAEKTOPHH;
Teneps (OTOH JOJDKEH JEMOHCTPHPOBATH KOPIYCKYJISIPHOE MOBEACHUE, TO €CTh JIBUTATHCS
TOJIBKO IO OJHOH TPaeKTOPUH, TOITOMY:
(OTOH BO3BpaINaeTCs B MPOILIOE U BXOAUT B MHTEP(PEpOMETp MOBTOPHO, HO TEHeph JABUTasICh
TOJIBKO TI0 OJTHOW TPACKTOPHH.

A 4TO TIpoM301LUIO0 OBl B 3TOM IpPUMEpE, €CIH MoBeJIeHHe (OTOHA ONpPEIesIeTCs] B MOMEHT
€ro perucTpaluy, HO SKCIEPUMEHTATOPOM OBLIO MPHUHSATO pelleHne 00 W3MEHEHHWU 3TOTro
noBeeHus? JInbo ¢poToH m3MeHsIET cBoe Oyyllee pellieHre Ha peleHrne IKCIepUMeHTaTopa, 100
W3MEHSIET Mpoussioe pelieHue dKCIepUMEHTaTopa, 00 10 BXOJa B WHTEPHEPOMETP MPEIBUIUT
Oyxayiiee U BBIOMpaeT cBOe MOBeJeHME J0 BXoja B uHTepdepometp. Ilociennee npenmonoxenue
BIIOJIHE COIJIacyeTcs C KJIAcCHuYecKoil Teopued U 3aciyXuBaeT OOJbIIEro  JIOBEPHUS.
JleficTBUTENEHO, «IpelBHICHUE OyIyIIero» BIIOJHE MOXeT OBITh 3aMEHEeHO Oojee peaTbHBIM
«BHUJICHUEM» IyTH K JAaTYUKy, XOTSI U CO CBEPXCBETOBOH CKOPOCTHIO. Bo Bcex mpuBeIeHHBIX
MPEIOI0KEHUSX PETUCTPalUs JIUIIH JJeMOHCTPUPYET, HO HE YCTaHABJIMBAET, HE MPeIoNpeieisieT
noBenerne (otoHa. [losToMy criemyer mpH3HATH HETOCTATOYHO OOOCHOBAHHBIM 3aKIIOUCHHE
aBTOPOB CTATHHU:



«Pewienue, Kaxkue ceolicmea npoaeum (QomoH - 60JIHOGble UIU KOPHYCKYJIAPHbIE,
OKOHYAMEIbHO NPUHUMAECMCA JIUULL 8 MOMEHN, K020a homon ooHapyicen» [1].

B nelicTBUTENHHOCTH pelIeHHe O JeMOHCTPAIIMU BOJTHOBBIX WJIM KOPITYCKYJISIPHBIX CBOMCTB (hOTOH
[PUHUMAET GbIHYHCOCHHO — TIO PEUICHHIO SKCIIEPHUMEHTATOpa, BKIIOYAOIIErO WM HET SYEeUKy
[lokensca, 3amonro ;10 oOHapyxeHHS (GOTOHA, KOTOpoe B OOIIeM cilyyae He 00s3aTeNbHO.
Pasymeercss, 3To pemieHue MOXeT ObITh H3MEHEHO (OTOHOM (OmATH e MO  BOJe
IKCIIEPUMEHTATOPa) B JIIOOOH MOMEHT JI0 TeX MOp, IMOKa OH HE 3aperncTpUpoBaH. Permcrparius
JIVING JIeaeT SIBHOM, BUIUMOM JIJISl SKCIIepUMeHTaTopa HHQOpMAIHIO 00 U386eCHIHOM, RPUHAMOM
pemeHun (coctostHun) GoToHa. Takoe onucaHue sIBICHUS OTIOXKEHHOTO BHIOOPA HE IPOTHBOPEUHT
SIBHO KJIACCMUYECKOW ONTHKE, YTBEep)KJarolled, 4yTo IMoBeAeHue (oToHa ompeaensercs A0 €ro
perucTparnyu, B MOMEHT, KOTJ[a yCTaHOBJICHa OKOHYATEeIbHAs KOHPHUTYpaIHst yCTaHOBKH.

BapuaHThI JKCIIepHMEHTA ¢ KPATHBIM OTJI0KEHHBIM BBIOOPOM

PaccMoTpuM BapmaHT KcHeprUMeHTa ¢ JTBOWHBIM OTIOXeHHBIM BbiOopoMm (double delayed-
choice experimentPkcrnepuMeHTaibHas yCTaHOBKA Ha OCHOBE pHc. 1 mokaszana Ha puc.8. JlobaBum
K UCTOJIB30BaHHOMN B dKcriepuMenTe stueiike [lokenbca Plerme oqny stueiiky P2.

N P1 P2["] M1
N L]

BS1

BS2

D1

Puc.8 DxcniepuMeHT ¢ ABOMHBIM OTJIOKEHHBIM BHIOOPOM

Paccmotpum Tpu dTama SKCrepuMenTa.

1. Jlo Bxoma ¢otoHa B mHTepdepoMeTp sSUYSHKH BBIKIIOYEHBI. bymeT HaOIromaThcsi BOIHOBOE
noBegieHre (oToHa (MHTEpEpeHIHs), MOCKOJIBKY 00€ TOJYBOJHBI MPOXOISAT 0e3 BpalleHHs
nossspu3anuu. DotoH Oyaer pacmieruieH npenuteneM BS1 ma aBa moToka — JBE  BOJHBI,
JIBIDKYIIIMIECS] TIO YaCOBOW W MPOTHB YacoBoi ctpenku. Ecmu sueiiku [lokensca P1lu P2 He OymyT
BKJIIOYATKCS, TO Ha BBIXOJIe U3 HHTepPEpOMETpa ITH JBE BOJIHBI OYIyT HHTEpPepupoBaTh, U (HOTOH
OyIeT 3aperdCTpUpPOBaH TOJBKO jgardyukoM D2. Takum oOpa3oMm, B 3TOM BapHaHTe (POTOHY
IPEIICaHO BOJIHOBOE IOBEACHUE BHYTPU HHTEp(epoMeTpa, U OH HpoIle] 4yepe3 Hero o0oMMHU
BO3MOIKHBIMH ITyTSIMHU.

2. Eciu cpazy ke mocie Toro, kak (oTOH Ipolien yepe3 Jenutensb dyda BS1, BkimrodaeTcs siueiika
P1, To craHOBUTCS TOCTYITHOW HHPOpMAIH 0 TpaekTopuu (oToHa. MHTepdepeHIus HapymaeTcs.
OdeBHIHO, YTO /IO MOMEHTAa BKIIIOUEHHUS sSYelku (OTOH <«He 3HaeT», OyJIeT I JOCTyIHa
UH(POPMAIIHS O €r0 TPACKTOPUH, TIOATOMY MOYKHO CUHATATh, YTO OH KaK M B PACCMOTPEHHOH CTaThe
MPOXOJUT paciienuTens jtyda BS1, pazgenuBimuchy Ha JBe MOTYBOJHBI U JIBUTAsSCh MO YaCOBOU U
IPOTHB YacOBOH CTpelKH. B MoMeHT, Korjma BKIodaercsi mepBas sueiika P11, ¢ortony
MPE/ITUCHIBACTCS H3MEHHUTh CBOE TIOBEJCHUE C BOJIHOBOTO Ha KOPIYCKYJIsipHOE (Ha BBIXOJE OYIyT
PaBHOBEPOSITHO PErHCTpUPOBaThCs POTOHBI 0bomMu maturkamu D1 m D2). Ho ¢oroH, kak MbI
MPEIMOJIOKHIIN, IO TOTO MOMEHTA JBHTAJCS MO JBYM TPACKTOPHUSM OJHOBPEMEHHO KaK BOJIHA.
Uro ke mpom3omwio B 3TOT MOMeHT? Ecim (QOTOH «iepeKToumics» Ha KOPIYCKYJSIpHOE
MoBeJIcHHE (3TO M €CTh MOMEHT IPHHSATHS PEHICHUS O JEMOHCTpAIlMA CBOCU MPHUPOJIbI, XOTS
pETHCTpAIliH eIlle HeT), TO BO3MOXKHBI JIBa BApHUAHTA:



- (OTOH «clTyyaifHO» JBHUTajics MO YacOBOH CTpeliKe, MOITOMY OH HPOCTO NMPOJODKUI CBOM
IyTh, MOBEPHYB IPU 3TOM HaIpaBlieHUE CBOeW mosisgpu3anuu. Torna 4ro ke «IBUTAIOCH»
MPOTHUB YacCOBOW CTPENKH M KyJa <«OHO» TOJEBATOCh, MOCKOJIBKY MPH KOPIIYCKYJISIPHOM
MOBEJIeHNH (OTOH JIOJDKCH JIBUTAThCS JIUING IO OJHOW TPAeKTOPHH, a W3HAYATBbHO MBI
MIPEIMOJIOKIIIN, YTO JIBUTATUCH JBE MOTYBOJHBI?

- (OTOH «CITy4aitHO» IBUTAJICS IPOTHB YACOBOH CTpeNKd. BUAMMO, OH TakKe MPOJIOIDKUT CBOE
nBukeHre. Ho Torma uto mpowsonuio mpu BKIOYeHHH sueiiku P1? Ha urto sTta sueiika
OKa3aja BIIMSHUE U KyJla OHO» I10JI€BaTIOCh?

3. Eciu nanee cpasy ke mocie Toro, kak (OoTOH IpoXoauT u ssueiiky P1, Bkmouaetcs stuetika P2, To
uHpopMaIs O TPaeKTOpuu (POTOHA BHOBH CTAHOBUTCS HEIOCTYNMHOW (KBAaHTOBOE CTHUPAHUE).
Wurtepdepeniiys BHOBB J0JKHA HAOMIOAATHCS ((DOTOHBI PErHCTPUPYIOTCS TOJBKO Aatynkom D2). B
9TOM cllydae TaKe BO3MOXKHBI JIBa BApUAHTA:

- (OTOH ABHTAJICS IO YACOBOH CTpENIKe, U B MOMEHT IPOXO0Ja Yepe3 BTOpYyIo ssueiky P2 ¢oron
BHOBb TIpeBpallaeTcs B TMOJIYBOJHY, U BHOBBH JIOJDKHA TOSBUTHCSA Takas >K€ IOTYBOJIHA
(doToHa, IBMKYIIASCS TMPOTUB YaCOBOM CTpeNKU. To ecTh B 3TOT MOMEHT BPeMEHH BO BTOPOM
KaHalle W3 HUOTKY/a BHOBb MOSBIISIETCS] BTOPAsl MOTYBOJIHA.

- (OTOH BUTAJICS TPOTUB YACOBOH cTpeske. UTo JKe MPOU30III0 B MOMEHT BKIIFOUCHHSI TUCHKH
P2? B stom kanane ¢GoTOH JOMKEH ObUT OTCYTCTBOBAThH M sUelike Bpojie Obl HE Ha KOTO
OKa3bIBaTh BIHsIHAE. TeM He MeHee (DOTOH IpeBpaInaeTcs B MOMYBOJIHY, a Ha BBIXOJIE STUCHKH
P2 Toxe mosiBnsieTcs Takas ke MOJyBOJTHA.

Wtak, B 0qHONW U3 BO3MOXKHBIX KapTHH Ipollecca MOXHO YBHJETh, YTO Ha HHTEpBaje MEXIY
BKitoueHueM siueiiku Pl u siueiiku P2 B kanane, B KoTopoMm ()OTOH MOXKET JIBUTaThCS MPOTHUB
YacOBOHM CTpEJIKH, MPOUCXOIUT CHayalla MCUE3HOBEHUE «OTpEe3Ka» BOJIHBI, 3aT€M €ro MOBTOPHOE
MOSIBJICHHE.

3a Bce BpeMsl JIBIDKEHUS (DOTOHA HaM JIOCTOBEPHO M3BECTHO €ro MOBEJICHHE: BOJTHOBOE HITH
KOPITYCKYJISIpHOE. JTO MOBEJACHHE MBI MOYKEM MPOW3BOJIHHO M3MEHATh. Hamu melicTBus Jenarot
npeoonpedeneHHbIM TIOBeleHUE (GOTOHA K MOMEHTY OYIyIned perucTpaiud, ero Ipupoja
OJIHO3HAYHO  3ajaercs.  Perucrtpamus  (oToHa  JHUIIL  nOOMEeEpicOaem  W3BECTHYIO
JKCIIEpUMEHTaTopy HWH(popManuio o moBeaeHUH Qorona. IloBemeHne ¢oToHA B MPOIIIOM
CTAaHOBHUTCS MPOTUBOPEUMBHIM, O3HAUAIONINM, YTO (JOTOH MPOSBISUT <«HE TY» MPUPOIY, KOTOpas
JIoJkHa OBITh MPOJEMOHCTPUPOBAaHA MM B MOMEHT Oyxaymieil peructpanuu. CrenoBaTelbHO,
W3MEHEHHUS B HACTPOWKE YCTAHOBKH BIUSIOT OMPEENICHHO U OJJHO3HAYHO Ha Oyjaylee MOBEIACHUE
(doTOHA M HEONPeIeTICHHO U3MEHSIIOT HAIITK TPEJICTABICHHS O €r0 MPOILIOM TTOBEJICHUN.

MOoXHO 3aMeTUTh, YTO B PACCMOTPEHHOM JKCIEPUMEHTE C JBOWHBIM OTIOKEHHBIM
BBIOOpPOM HamOoJiee TPUEMIIEMON KapTUHOM SIBJISCTCS Takas: IpU PaclpOCTpaHCHUH (IBIIKCHUN)
¢doToH neMOHCTpupyeT (IpOSBISICT) BOJHOBYIO TIPUPOAY, @ B MOMEHT pETUCTpAIMH -
KOPITYCKYJISIPHYIO.

BoiBoanl
PesynbTarhl KciepuMeHTa, OMUCAHHOTO B CTaThe, HE MOTYT OBITh JOCTATOYHBIMU
OCHOBaHUSIMH TS YTBEPXKACHHS - <«PelleHne, Kakue CBOWCTBA POSBUAT (DOTOH - BOJTHOBBIC HITH
KOPITYCKYJISIpHBIE, OKOHUATEIHHO TPUHUMACTCS JIUIITH B MOMEHT, KOTJja JOTOH OOHAPYKEH .
Onwucanwue moseAcHus POTOHA B MHTEPPEepOMeTpe KaK TPaJUINOHHBIX JTAOO YaCTHUIIBI, JTHOO
BOJIHBI HE OTPaXKaeT TOCTOBEPHO MPOUCXOSAIINX B HHTEP(HEPOMETPEe MPOIIECCOB.
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