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AHHOTauus

KBaHTOBas cynepno3vumsa ¢ ¢opManbHOW TOYKM 3PEHUA He SABNAETCS CNOXHbIM
NOHATMEM. HO C NOrMyYeckom TOYKU 3pEeHMst U C MO3ULMA 34paBOro CMbICria OHA He
MOXeT HanTK 06bsICHEHUA Be3 NCNOMb30BaHMSA MOHATUIA «4y[0» N «Marna». KsaHtosas
MexaHuKa YyTBepXXgaeT, YTo ee annapaT ABNAEeTCA YHUBEpCasbHbIM U MOXET ObiTb
pacnpocTpaHeH Ha SBfeHUss Makpomupa. XoTa saBneHus obbligeHHOW peanbHOCTU U
MOryT ObITb OOBACHEHbI BNOMIHE NPUEMAEMbIM U NOrMYHbIM obpasom, 6e3 nonyyeHns
napagoKcasnbHbIX pe3ynbTaToB, BMECTE C TeM Takoe 0O6bACHEHME U pacnpoCcTpaHeHue
ABNEHNA HA MaKpPOMUP UMEET N APYry0 CTOPOHY: CTaBUT NOA COMHEHME CaMO MOHATUE
cynepnosmummn.
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Cynepno3uuus

KBaHTOBasa cynepno3nuyus aBnSeTcA OAHMM U3 CaMbIX 3araflouvHbIX MOHATUN
KBaHTOBOW MexaHuKu. MpnHUmMn cynepnosnumm MoXHO ccpopmMmynupoBaTh B criegytolem
suge (Jlangay, Jlvsmu):

[lycmb 6 cocmosiHuu ¢ 8onHogol pyHKyuel Yh(r) Hekomopoe usmepeHue rnpusooum ¢
docmosepHocmbio K ornpedenieHHoMy pesynbmamy (1), a e cocmosiHuu yr(r) — K
pesynbmamy (I1). Toeda npuHUMaemcsi, Ymo ecskas fuHelHass KoMbuHauyus yr u b,
m.e. ecsikasi pyHKuusi euda ayn + Lyn (a u [ — KoMrnekcHble 4ucra) ornucbigsaem
makoe cocmosiHue, 8 KOmopoM mo xe usmepeHue daem nubo pesynbsmam (1), nubo
pesynbmam (11).

C matemaTnyeckorm n popManbHON TOYKW 3PEHUA NPUHUMN cynepnos3vumm Bpsa nu
MOXeT BCTPeTUTb HernoHMmaHue. ToyHas PopMynMpoOBKa U ACHas TpaKTOBKa AenaloT
9TO MNOHATME 3PPEKTUBHBIM 1 paboTaloWmMM WHCTPYMEHTOM B MWCCNefoBaHUAX U
TEopeTUyecknx MOCTpoeHnsx B Mukpomupe. OpHako p[AaHHOe onpegeneHue
opMann3oBaHo, U B HEM He cpa3y 3aMeTHbI 3arajovHble CBONCTBA Cynepnosuuuu.



«KeaHmMos8bIl NpUHYUN cyrneprno3uyuu cocmosiHuli. Ecnu keaHmosasi cucmema Moxem
cyujecmeosamb 8 COCmosHUAX /yn) u /yn), mo oHa Moxem cywecmseosamb 8
cocmosHUAX ux cyneprnoauyuu: /@) = alynpb/yp) 20e a u b - KomnnexcHble
amnnumyosi, /a/*+ /b /> = 1» (Bopucos K.E., [ocmpoeHue keaHmosbix 8biyucnumened.
- Omck, 2003).

3p4echb 3aragodHble KadecTBa cynepnosvuumn nokasaHbl 6onee sameTHo. Kak Buaum,
yTBEpPXAAeTCcs, YTO cuctema obrnagaet CnoCOBHOCTLIO HAaXoAUTLCA OOHOBPEMEHHO B
ABYX B3aMMOUCKITOYAKOLLNX COCTOAHUSIX.

«Bcem u3zgecmHo, 4YmMO MPOCMPaAHCMBO COCMOSHUU  K8aHMO8OMeXxaHU4YeCcKoU
cucmemsbl NIUHeUHO. Omo 3Ha4yum, 4ymo Hapsdy ¢ obbiMu 08yMsi ee COCMOSIHUSIMU
[yn), |yp) 803MOXHBIM cCOCMOsIHUEM Si8NiemCcsl MakxXe U UX fuHeliHas KOMOUHaUUs
(cynepriosuyus) ci/yn) + Co/yp) mobbIMU (KOMAMEKCHBIMU) KO3ghghbuyueHmamu Ci, Co.
Hanpumep, ecnu moyeyHas 4acmuuya Moxem Haxo0umbcs 8 00HOU u3 08yX MOYeK, mo
OHa Moxxem Haxo0umbcs U "00Ho8peMeHHO 8 obeux moukax"» [1.10].

£BHO NokasaHo 3arafoyMHOE, NPOTUBOpEYaLlee 34paBOMY CMbICITY KQ4eCTBO KBAHTOBOM
cyneprnosvumn. XoTs BbIBOAbI M [AKOTCHA B KaBbliKax, HO rfaBHOE B Cynepnosvuuuun
OYEBUAHO: 3TO AENCTBUTENbHO CMOCOOHOCTbL KBAHTOBOW CUCTEMbI OLHOBPEMEHHO
HaxoguTbCA B [ABYX B3aUMOMCKMOYAKOLWMX COCTOAHUAX. Takum obpasom, MOXHO
ckasaTb Oonee onpefeneHHO: KBaHTOBasi Cynepno3vumMs O3HayaeT, YTo cucTeMa B
OAVH W TOT >X€ MOMEHT MOXEeT HaxoOUTbCA B HECKOSIbKAX B3aMMOWCKITHOYAOLLNX
cocToaHusX. IMEeHHO oQHOBpPEMEHHO, a He nocnefoBaTeNbHO MPUMHUMMAsS Kaxgoe u3
HUX. OTO OBCTOATENbCTBO HACTOMBKO >X& HEeNnpoTUBOPEYMBO C MaTeMaTU4ecKoh U
dopmanbHon  PU3MYEeCKOM To4yeK 3peHus (C TOYKM  3peHus  Pu3myeckomn
WHTEeprpeTaumm), HaCKOSbKO >Xe Henpuemsnemo C JIOrM4yeckoi, 3gpaBoro cmbicna u
aaxe ¢ punocodCcko-MMPOBO33PEHYECKON TOYEK 3peHns. C 3TUX No3mumin oObACHEHNE
CyneprnosnumMm HEBO3MOXHO 6e3 NpuBNeYeHnsa BHENOrMYECKNX MOHATUIN — YyA0, Marus,
BCEBO3MOXHble OO0XEeCTBEHHbIE CYLUHOCTU W BHEBPEMEHHbIE, BHENPOCTPAHCTBEHHbIE
MoAenw.

Ana obnactu KBaHTOBbIX OOBLEKTOB, MUKPOMMPA ITO SIBNiEHME npuHuMmaeTcsa 6e3
BO3paXkeHW BBUAY CIIOXHOCTU MaTemMaTU4eCcKoro annapata KBaHTOBOW MeEXaHWUKU U
TpyaHocTu abcTparmpoBaHuss OT OObIAEHHOro, MakpomMupa, YTO CKOpee O3HayvaeT
«BO3MOXHO, B 3TOM YTO-TO W €CTb...», YeM YeTKOe NOoHMMaHue aBrneHus. Ho kBaHToBas
MexaHuKa yTBepXXfaeT, YTo annapat Cynepnosvumm MMeeT yHUBepCarbHbI XxapakTep u
MOXeET ObITb pacnpocTpaHeH Ha ABMeHUs Makpomupa. [lencteButensHo, ¢ opmanbHOWN,
TO €eCTb MOBEPXHOCTHOW TOYKM 3pEHUs, Takaa aHanornd, HEeCOMHEHHO,
npocMaTpuBaeTcs, U HET BWAUMBbIX OCHOBaHUW oTBepraTb ee. Pag napagokcos B
NPUMEHEHNN KBaHTOBO-MEXaHUYECKOro annaparta K MakpoOMWpy Ha MOBEpKYy HaxoauT
nornyHoe u” HenpoTmusopednsoe obbsCHeHWe (Hanpumep, 3HaAMEHUTbIA napagokc
LWpeanHrepoBcKkoro kota). lNocnepgoBaTtensHoe 1 TWaTeNbHOE pacCMOTPEHNE ABMNEHNS
nokasblBaeT, YTO MapafoKCbl HA CaMOM Jefne OKa3blBalTCA BUAWMOCTbLIO U BO3HUKAIOT
n3-3a MNPUMEHEHUA KBAHTOBO-MEXaHWYEeCKOro noaxoda YaCTU4YHO, BNEPEMELLKY CO
3[paBblM CMbICITOM.

[ByXxweneBon aKCNepUMeHT

OKCNEPUMEHT C ABYMS LLENAMU SABMAETCA KBUHTICCEHUMEN NPUHLMNA KBAHTOBOM
cynepnosvumn. CornacHo ®eriHMaHy, OH «3aknioyaeT B cebe cepaue KBaHTOBOWN
MexaHuku» [n.2, c¢.19]. JkcnepumeHTanbHad YCTaHOBKA COCTOMT M3 MWCTOYHUKA,
anadpparmbl 13 ABYX Wenen, W  39KpaHa, Ha KOTopoM  Habniopaetcs
NHTepdepeHUNOHHaa KapTuHa. [locne npoxoxaeHwa Lenen Ha 3KpaHe nosagu
Dapbepa BO3HUKaET NHTepdepeHUNOHHAa KapThHa U3 YepedyoLwmnxcs SpKUX U TEMHbIX
nonoc. OtaenbHble (POTOHbI NMONAJAlT Ha 3KpPaH B OTAENbHbIX TOYKaX, HO Hanuiune
NHTEP(EPEHLMOHHbIX MOMIOC Ha 3KpaHe MnokasblBaeT, YTO CYLIEeCTBYIT TOYKW, B



KoTopble (pOTOHbI He nonagatoT. [ycTb p - oAgHa U3 Takux TodYek. TeM He MeHee POTOoH
MOXEeT nonactb B p, €Cfu 3aKpbiTb Kakylo-nubo mn3 wenen. Takas OecTpyKTUBHas
NHTEepdEepeHUNs, nNpu KOTOPOM arnbTepHaTMBHbIE BO3MOXHOCTM MOryT UWHOraa
coKpalaTbCa, ABNAETCA O4HMM M3 CaMblX 3arafouvHblX CBONCTB KBAHTOBOW MEXaHUKU
[n.1, c.79].

NHTepecHoe CBOWCTBO 3KCMEpPUMMEHTa C ABYMS LUENSAMU, NOATBEPXKOEHHOE BO
BCEX SKCMNepuUMeHTax, COCTOMT B TOM, 4YTO WUHTEPEPEHUMOHHYIO KapTUHY MOXHO
cobpaTtb MO OOHOW YacTuue — TO €CTb, YCTAHOBUB HACTOSMbKO HU3KYIO MHTEHCUBHOCTb
MCTOYHMKA, YTO Kaxkgasa vactuua byaet nHTtepdepupoBaTbh TONMbKO cama ¢ cobon. B
9TOM cfny4ae y Hac nosienaetca cobnasH cnpocuTb cebs, Yepes Kakyto U3 ABYX Luenen
yacTuua nponeTaeT «Ha caMmomM genex» [n.2, ¢.19].

UHTepdhepeHUUns c BOTHOBOWU TOUYKU 3peHUSA

CambiMm  pacnpocTpaHeHHbIM 1 6e3ynpevHbiM  ABnseTca  obbACHeHue
pe3ynbTaToB ABYXLUENEBOro aKCNepuMeHTa ¢ BOSTHOBOW TOYKWN 3PEHUS.
«Ecnu pasHocmpb MpoUOeHHbIX 80/IHAMU PaccmosiHUll pasHa MosI08UHE HEeYemHo20
yucna OJIUH 80J1H, Mo KosnebaHusi, 0bycrosneHHble 00HOU 80sIHOU, docmuaHym 2pebHsi
8 mom MomMeHm, Koe0a KonebaHus Opyaol 80/7HbI docmugHym enaduHbl, a
cnedosamersibHO, 00Ha 80J/IHa YMEeHbW UM 8o3MeuweHue, co3dasaemoe Opyaoll, u daxe
MOXem roJIHOCMbIO €20 roz2acumbs. Omo unmocmpupyem puc.1.10, 20e nokasaHa
cxema aKcriepumeHma ¢ 08yMs WensiMuU, 8 KOMOPOM 80JIHbI OM UCMOYHUKa A Moaym
docmuyb nuHuu BC Ha akpaHe, mosibKo npolids yepe3 00Hy u3 0syx weneu H1 unu H2
8 npensamcmeuu, pacriofioXXeHHOM MeX0y UCMOYHUKOM U 3KpaHoM. B mouke X Ha
nuHuu BC pasHocmb dnuH nymel pasHa AHLX-AH2X; ecnu oHa pasHa uenomy ducrny
OflUH B80JIH, 803MyweHUe 8 moyke X b6ydem 6osibWUM; ec/lu OHa pasHa [10/108UHe
He4YemHo20 4ucrna OfluH 80J71H, 803MyweHuUe 8 moyke X bydem manbim. Ha puc.1.10
rokasaHa 3agucuUMOCmb UHMEHCUBHOCMU 80J1HbI OM [10/I0XEeHUsT MOYKU Ha fuHuu BC,
Komopas cesizaHa ¢ amniumyodamu KonebaHuli 8 amux moykax» [1.3, ¢.39].

g Pac. .10, Jvcueprvent © AByMA lie-
gami. I3 rouxe A paszmocte  nyTtel
; AHg 4+ HaX —(AH, -+ HX) panna arn-
HOM  AHe BOMHES B Touke Y 3a3-
_ pocte  uyreit  AH, S+ H)Y — (A +
1 =4~ 71:Y) pusna [OVDRIT L AJHHHBL
C BOULLIL

UHTepdepeHUmns ¢ KOpNyCcKynsipHOM TOUKU 3pEHUA
C KopnycKynapHOW TO4YKM 3peHna obbAcHeHne Habnwgaemoro addekta
CTarnkuMBaeTCs C CyLeCTBEHHbIMU TPYOHOCTAMMU.



«Koz0a Mbl obpasyem keadpam MOOyrsi CyMMbl W+Z 08yX KOMIIEKCHbIX YUCesT W U Z,
Mbl 0BbIYHO He roslydaeM MOJIbKO Nulb CyMMYy Keadpamog molOyrnell amux 4ucert,
cywecmesyem O0noHUME bHbIU «10MPagoYHbIl YIEH»:

lw + z)* = |w|? + |z)* + 2|w||z|cos8,
20e 0 — yeorn, obpa3syemblll HarpaseHUsIMU Ha MoYKU z U W U3 Hayasia KoopouHam Ha
rnrockocmu ApeaaHa...

VImeHHo nonpasoyHbili YiieH 2|w||z|cosO onuckieaem K8aHmMo8yro UHMepgepeHyUo
MeX0y KeaHmMo8oOMexaHU4YeCKUMU aflbmepHamusamu [11.5, ¢.198].

MaTtemaTnyecku, kasanocb Obl, BC€ NOMMYHO U ACHO. HO npeacTtaBuTb, KakuM e Bce-
Taku MyTeMm, KakumMu TPaeKTOpuUAMM LOBUrancsa 3MeKTPOH [0 BCTPeYM C IKPaHOM,
npuBefeHHOEe onnucaHue yBuaeTb He No3BoNseT:

«Cmaro bbimb, ymeepx0eHue 0 moM, 4mo 371eKMpPOHbI Mpoxodsim nubo cKkeo3b Werslb
1, nubo ckeo3b wernb 2, HeeepHo. OHU nNpoxodsm 4Yepe3 obe wenu 00Ho8peEMEHHO. U
oyYeHb rpocmol MamemMamu4eckul arnnapam, ornucklgarowuli makol npoyecc, 0aém
abcosiromHoO MoYyHoe coeaacue ¢ IKCrepuMeHmMom» [/1.4].

lMpeactaBnTe C NO3NUWMIA 34paBOro CMbICNa Kak Of4Ha 4vacTuua, MNycTb Aaxe He
nmerwaa OeWCTBUTENbHO TOYEYHbIX pa3MepoB, HO, TEM HE MeHee, Bce-Taku
OorpaHU4yeHHas OgHUM HepaspbiBHbIM 0OBLEMOM, MPOXOAUT OOHOBPEMEHHO Yyepes fBa
He CBSA3aHHbIX APYr C APYrOM OTBEPCTUSA NPaKTUYECKN HEBO3MOXHO.

«Cama uHmepgepeHyUoHHas KapmuHa mMoXe KOC8EHHbIM 06pa3oM yKasbigaem Ha
KoprycKynspHoe rnosedeHue uccredyeMbix Yacmul, mak Kak Ha caMoMm Oesie OHa He
HerpepbigHasi, a cocmassieHa KaK u3obpaxeHue Ha J9KpaHe mersiesu3opa U3
MHOXecmea moyeK, co3dasaeMbiX 6CrbilukaMu Oom omaoesibHbIX 3J1IeKmMpoHos. Ho
06BsICHUMB 3My UHMepPEepPEeHUUOHHYO KapmuHy Ha OCHoge 00ryWeHUsl, Ymo Kaxoblil
U3 afIeKmMpoHoe8 rnpowes aubo 4yepes 00Hy, nubo 4Yepes Opyayto wesb, CO8EPLEHHO
HEe803MOXHO.

[elizeHbepzosckull NpuHyUn HeoripedesieHHocmu 0aem KOUYeCmeEeHHOe 8bipaKeHue
yKa3aHHbIX npedcmasneHull. OH ymeepxdaem, 4mo HEe803MOXHO rposecmu makoul
3KCrnepuMeHm, 8 Komopom ObHapyxueanuck bbl Hacmuubl C MOYHbIMU 3HAYEeHUSIMU
KaK KoopOuHambl X, mak u umriynbca p 8 HarnpassieHuu x» [11.3, ¢.42].

Kak Buanm, Canbepn npmuxoamT K TaKOMY Xe BbIBOAY O HEBO3MOXHOCTU NPOXOXAEHUS
OLHOM 4YacTuubl OLHOBPEMEHHO Yepe3 ABE LUEeNU, XOTS U OTMeYaeT ee OYEBUAHYIO
KOPMYCKYNAPHYIO CTPYKTYpy. [lpuHUMN HeonpeaeneHHOCTU nullb YycunveaeT 3Tu
npeacTaBnenns, akTu4yeckn yTBepXaas, YTO TaKyld BO3MOXHOCTb HeNb3s Jaxe
paccmaTpuBathb.

Tak nodemy >xe 4YacTuua nonagaet B onpeaeneHHble Toukn n nsberaet gpyrme?
CnoBHO BObl OHa 3HaeT O 3anpeTHbIX 30Hax. OTO OCOBEHHO HarnagHo, Korga Yvactuua
nHTepcepupyeT cama ¢ coboi npu HU3KONW MHTEHCMBHOCTM MNOTOKa. B aTtom cnydvae
npuxoauTCa paccMaTtpuBaTb BO3MOXHOCTb OAHOBPEMEHHOIo NPOXOXAEHUS YacTuuen
obenx wenem  OOHOBPEMEHHO. Mpwn NnogoOHbIX  OOBACHEHMAX  yacTuua
paccmaTpuBaeTCa 4YyTb NIM HE KaK pasymMHoe cywectso, obnagawowee pgapom
npeaBuaeHNs. JKCNEPUMEHTbI C MPOSIeTHbIMU OeTeKTopaMn unu AeTekTopamu Ha
ncknoYeHne (To, YTo YacTuua He 3aduKCpoBaHa BO3re OAHOW LUenu, O3HayaeT, 4YTo
OHa npowna 4yepes ApYyryl) KapTUHY He MNPOACHAT. He cyulecTByeT pasyMHbIX
00BbACHEHUN, KaK U NodYemy ofHa LenocTHas vactuua pearupyeT Ha Hanuime BTOPON
Lenun, Yepes KOTopyto OHa He npoxoawuna. NpusHaHo, YTO MHTepdEpPEHUNa BO3HUKAET
TONMbKO B OMbITax C BOSIHOW MMM YacTuuamu, NPOSBASIOWUMUA B 3TOM ONbITE TONbKO
BOJIHOBblE CBOMCTBA.

Kaknm-to Marmyecknm obpasom YacTtuua BblCTaBnseT Hanokas
9KCMEPMMEHTATOPY CBOK BOJSIHOBYKD WM KOPNYCKYNSAPHYIO CTOPOHbI, (haKTudeckn
MEHAA UX Ha xody, B nonete. Ecnu nornotutens CTaBUTCHA cpasy nocrne oAHon 13
lenen, To 4YacTuMua Kak BOSIHA NPOXOAWUT Yepes Lenu BhnoTb A0 NOrnoTuTens,



npogosmkaa 3atem cBon nonet yXe KaK Yactuua. I'Ip|/| 3TOM nNormoTuTeslb, Kak
OKa3blBaeTCAH, HE 0T6mpaeT Yy HyacTuubl gaxxe Manoun 4yactu ee SHEeprun. XoTs o4eBUaHO,
YTO 4Yepes NepeKpbITYHO LWelb XO0TA Obl YacTb YacTUUbl BCe-Takn AoSmkHA bbina I'IpOI7ITI/I.

OnbIThbl, NOAOOHBbIE ABYXLENeBOMY 3KCNEPUMEHTY

JkcnepumeHT, NnofobHbIN ABYXLIENeBOMY, MOXeT ObiTb NpoBeAeH C MNOMOLLbHO
nHtepcpepometpa Maxa-Llangepa. OdcekTbl, Habnogaembie nNpu 3TOM CXOXU C
adpdpekTamun, HabnogaembiMy B ABYyXLENEBOM dKcnepumeHTe. BoT kak ux onucbiBaet
benuHckni:
«Paccmompum akcrniepumeHm ¢ uHmepgepomempom Maxa-LlaHdepa (puc.3). [Todadum
Ha Hezo 00HOGhOMOHHOE cocmosiHUe U ybepem eHayasie emopol ceemodenumers,
pacrosoxeHHbIl neped ¢gpomodemekmopamu. Jemekmopbl 6ydym peaucmpuposame
OOUHOYHbIe ghomoomceyembl Uubo 8 00HOM, nNUbo 8 Opy2oM KaHarse, U Hukoz0a oba
00HO8PEMEHHO, MaK Kak Ha 8xo0e — 00UH ¢hOMOH.
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Pac. 3. Cxema varepdeposerpa Maxa - Hennepa.

BepHem ceemodenumenb. BeposmHocmb ¢gomoomcyemos Ha Oemekmopax
onuckigaemces yHkyuel 1 +— cos(@; — @,), 20e @, u P2 — ¢haszoeble 3a0epPXKU 8
nne4dax uHmepgepomempa. 3HaK 3agucum om mozo, KakumM 0emeKmopom eedemcsi
peaucmpauyusi. 3my 2apMOHUYECKYI (DYHKUUI HEJb3s rnpedcmasumb 8 8Uude CyMMbl
dsyx eeposmHocmel P(®,) + P(®;). CnedosamenbHo, rocne nepesoao
ceemoodenumernsa ¢homoH rpucymemeyem Kak bbl 8 0boux nnedax uHmepgepomempa
00HOBPEMEHHO, XOMSsl 8 NEeP8OM akme 3KcrepuMmeHma OH HaxoousiCsi MmosibKO 8 0OHOM
nne4ye. 3mo Heobbl4YHOE osedeHuUe 8 NpocmpaHcmee U Hocum Ha3gaHue KeaHmosol
HernokanbHocmu. Ee Henb3s 06bACHUMb € NO3UyuUl NpUBbIYHbIX MPOCMPaHCMBEHHbIX
UHMyuyuti 30pago2o cMmbicna, 0bbI4HO npucymcmasyuwux 8 Makpomupe [1.9].

Ecnn ana ¢oTtoHa Ha Bxoge cBoboaHbl 0ba nyTu, TO Ha Bbixoge POTOH BedeT
cebs Kak B OBYXLIENEBOM 3KCMEPUMEHTE: MOXET NPONTN BTOPOE 3epKaro TOSMbKO Mo
OLHOMY NYyTU — MHTEP(EPUPYS C HEKOEN CBOEN «KOMWEWN», NpULLEALIen no gpyromy
nytm. Ecnn BTOpOM NyThb 3akpbIT, TO POTOH NPUXOAUT B OOMHOYECTBE U NPOXOAUT
BTOpOE 3epkano B NobomM HanpaBneHuu.

[Moxoxuin BapnaHT Nnogobma OByXLWENEeBOro akcnepumeHTa onucbisaeT lNeHpoys
(onucaHne BecbMa KpacHoOpevnBoe, NO3TOMY MPUBOXKY €ro NOYTU NOTHOCTbIO):

«llenu He obsizamesibHO OOJIKHbLI pacronazamecsi nobnusocmu Opye om Opyaa 05
moeo, 4mobbl pomoH Moe rnpolimu CK803b HUX 0OHOBPEMEHHO. Ymobbl MOHAMb, KaKuM
obpa3om KsaHmosasi yacmuua MoOXem HaxooumbcCsi «8 08yxXx Mecmax cpa3sy»
He3asucuMO Om moeo, KaK dajieko Opye om Opyaa pacrosioxXeHbl amu Mecma,
paccMompum  3KCriepuMeHmarbHyl YCmMaHO8KY, HEMHO20 Omiu4yarouwyrcs om
aKcnepumeHma c¢ 0symsa wenamu. Kak u npexde, y Hac umeemcsi namna,
ucrnyckarowiass MOHOXpoMamu4decKkuli ceem, Mo 00OHOMYy ¢hOmoOHy 3a pas; HO 8Mecmo
moeo, 4mobbl nporyckamb ceem 4yepe3 0ee wWenu, ompasum €20 Oom




rnonyrnocepebpeHHo20 3epKana, HaKMOHEeHHO20 K My4yky nod yeanom 45 epadycos.
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[Mocne ecmpeyu ¢ 3epkaniom 8osiHogasi pyHKUUS ¢homoHa pa3sdesisemcs Ha 0se
yacmu, OOHa U3 KOMOPbIX ompaxaemcs 6 CMmOPOHY, a emopas npodormkaem
pacripocmpaHsimbCsi 8 MOM XXe HaripasjieHuu, 8 KOmopoM repeoHayvyasbHO O0guearsics
¢omoH. Kak u e criydae ¢homoHa, 803HUKarowea0 U3 08yx wesel, 805IHo8as hyHKUUS
umeem 0ea nuka, Ho menepb 3MuU MNUKU pa3HeceHbl Ha bosiblwee paccmosiHue — 00UH
MUK onucbigsaem OmMpaxeHHbIl @QOomoH, Opyaol — ¢pomoH, rnpowedwuli CK803b
3epkasno. Kpome mozo, co epeMeHeM paccmosHue MexoOy rnukamu cmaHosumcs ece
bonbwe u bonbwe, ysenu4usasicb becrnipedenbHo. [lpedcmasbme cebe, 4mo smu dse
yacmu 80s1HO80U (hyHKUUU yx00sm 8 rnpocmpaHcmeo, U 4Ymo Mbl X0eM uesbil 200.
Toz0a 0sa nuka 80J1HO8OU hyHKUUU POMOHa OKaxXymcsi Ha pacCmosHUU C8emogoz0o
2o0a dpye om Opyza. Kakum-mo obpa3om ¢homoH okasbieaemcs cpa3sy 8 d8yx Mecmax,
pa3oeneHHbIM paccmosiHUEM 8 00UH c8emogoll 200!

Ecmb nu kakoe-HUbyOb OCHO8aHue MPUHUMamb Makyrw KapmuHy ecepbe3?
Pasee MblI He MOxXem paccMampusamb (POMOH [POCMO KakK HeKkul o0bbekm,
Haxodsdwulics ¢ seposimHocmbio 50% 6 0OHOM mMecme, u ¢ eeposmHocmbio 50% - 8
Opyaom! Hem, amo Hego3MoxHo! Hezasucumo om mozo, kak 005120 ¢pOmMoOH Haxooursics
8 dsuxeHuu, ecezda cyujecmsyem 803MOXHOCMb Mo2o, Ymo dge yacmu ¢hOMOHHO20
rnyyka moz2ym Obimb OMpaxKeHbl 8 0bpamHOM HanpasfieHuu U ecmpemumsbcs, 8
pesynbmame 4e20 Mo2ym 803HUKHYMb UHMepgepeHUUOHHbIE 3¢hgheKmbl, KOmMopbie
He Moenu 6bl B803HUKHYMb U3 8epOSIMHOCMHbIX 6eco8 08yX albmepHamus.
[pednonoxum, ymo Kaxdas Yacmb POMOHHO20 fyYyKa ecmpevyaem Ha c8oeM rnymu
MosTHocmbio rnocepebpeHHoe 3epKaso, HaK/IOHEHHoe o0 makuM yarioM, 4mobbi
ceecmu obe Yyacmu emecme, U YmMO 8 Moyke ecmpeydu 08yx Yacmel MoMeweHo ewe
00HO rnosyrnocepebpeHHoe 3epKarso, HaKlTOHEeHHOE NMo0 MakuM Xe ya/ioM, KaK U repeoe
3epkano. [lycmb Ha nOpsmMbiX, 600/7b KOMOPbIX pacrpocmpaHsitomes dacmu
OMOHHO20 T[ly4YKa, pacrosioxeHbl 08a ¢omoanemedma (puc.6.18). Ymo Mbi
obHapyxum? Ecnu 6kl bbirio cripagedsiugo, YmMo ¢homoH criedyem ¢ 8epOSmMHOCMbIO
50% o o0Homy Mapwpymy u ¢ eeposmHocmbto 50% - o Opyzomy, mo Mbl
obHapyxunu 6bl, 4ymo oba demekmopa 3agukcuposasiu bbl ¢hOmMoOH Kaxobil ¢
gepossimHocmabio 50%. OOHako 8 delicmeumernbHOCMU rpoucxoodum He4Ymo uHoe. Ecnu
0sa anbmepHamueHbIX Mapuwipyma 6 mMOYHOCMU paeHbl o OfiuHe, mo ¢
gepossmHocmbro 100% ¢gpbomoH nonadem e demekmop A, pacrofioxXeHHbIlU Ha npsimol,
800s1b KOmopol repsoHadasibHO dguzasncs ¢pomoH, u ¢ eepossmHocmbto 0 — & obol
Opyeoll demekmop B. WHbIMu crioeamu ¢OmoH ¢ 00CmoeepHOCMbIO rornadem 8
demekmop A!

Pasymeemcs, makol 3KkcriepumeHm Hukoz0a He Obin rnocmasneH O0nis
paccmosiHul nopsidka ceemogozo 2o0a, HO CQhoOpPMynUPO8aHHbIU 8bilie pe3yibmam He
8bI3bleaem cepbe3HbiX COMHeHul (y ¢usukos, npudepxusarowuxcss mpaduyuoHHOU
KeaHmoeol MexaHuku!) 3KcrnepumeHmbl makoeo murna e OelicmeumesnbHOCMU
8bIMONIHANUCL 0711 paccmosiHull rnopsidoka MHO2UX Mempos8 UuJjlu OKO/I0 mo20, U
pe3ynbmambl OKasblgasluCb 8 [10JIHOM coOeflacuu C KeaHmo8o-MexaHU4yecKumMu

Moaynocepebpennoe



npedcka3zaHuaMu. Ymo xe mernepb MOXHO CKaszamb O peaslbHOCmu cyujecmeosaHuu
¢omoHa mexdy nepeoli u rnocriedHeli ecmpeyell ¢ Mnojsyompaxaruwum 3epKasiom?
Hanpawusaemcsi Heu3bexHbIll 8bI800, CO2/1aCHO KOmMoOpoMy ¢hOmMOH OOJIKeH 8
HeKomopom cmMbicrie delicmeumesibHO rpolimu oba mapwpyma cpasy! M6o ecrnu bbi Ha
nymu mboz2o u3 08yx Mapwpymos Obil nomMeweH noanowarwul 3KpaH, mo
gepossmHocmu nonadaHusi ¢gomoHa & Oemekmop A unu B okasanucb 6bi
oOuHakosbiMU! Ho ecnu omkpbimbl oba mapuwpyma (oba oduHakoegoll OruHbI), Mo
omoH mMoxem docmuyb mosnbko A. brnokuposka 00HO20 U3 Mapwpymos no3eosisem
gomoHy docmuyb 0emekmopa B! Ecniu oba mapuwipyma omkpbimbl, mo ¢hOMmMoOH KaKuM-
mo obpa3om «3Haem», Ymo rnornadaHue 8 0emekmop B He pa3pewaemcs, u nosmomy
OH 8bIHYX0€eH criedosame cpa3sy o 08ymM Mapupymaml.

3amemum makxe, 4mo ymeepxoeHue «Haxooumcs cpasy 8 08yX OonpedesieHHbIX
Mecmax» He [MOSIHOCMbIO Xapakmepusyem cocmosiHue ¢homoHa: HaM Heobxodumo
omnu4ames cocmosiHue i — Yy, Hanpumep, om cocmosHus Yy — Yy (unu, Hanpumep, om
cocmosiHua Yt + iQp), 20e Y u Py, mernepb OMHOCSAMCS K [NO/IOXEHUSM ¢homoHa Ha
Kaxx0oM u3 08yx mMapwpymos (COOmeemcmeeHHO «powedwemM» U <OmMpPaxxeHHOM»!).
ImeHHOo makoeo poda pasnuydue onpedensem, 0ocmuzHem U ¢OMOH ¢
docmosepHocmbio 0emekmopa A, npolds 00 8emopoz2o mnonaynocepebpeHHo20
3epkana, nubo oH ¢ docmosepHocmbl OocmuzsHem demekmopa B (unu xe OH
rnonadem e 0emekmopbl A u B ¢ Hekomopoli MpoMexymo4yHoU 8eposmMHOCMbIO).

Oma 3azadoyHasi 0CObEHHOCMb K8aHMOBOU peasibHoOCmu, cocmosiuasi 8 mom,
umo Mbl ecepbe3 OO/IKHbI [PUHUMamb 60 BHUMAaHue, 4mo 4Yacmuua Moxem
pasnuyHbiMu criocobamu «HaxoOumbcsi 8 08yX Mecmax cpasy», fpoucmekaem us3
mozo, 4mo HaMm [puxodumcsi CyMMUpO8amb K8aHMO8ble COCMOSHUS, UCMOb3ys
KOMI/IEKCHO3HauYHble eeca Osisl Mofy4eHuss Opyaux KeaHmoebIX COCMOsiHUl» [f1.5,
¢.208].

W BHOBb, Kak BUANM, MaTemMaTU4YeCKuii hopmManmam AOoMmKeH Hac kak 6bl ybeanTtb
B TOM, 4YTO YacTuua HaxoauTca B ABYyX MecTax cpasy. MIMeHHO yacTuua, a He BonHa. K
MaTeMaTUYECKUM YpaBHEHUAM, OMUCHIBAKOLWMM 3TO ABNeHue, 6e3ycnoBHO, He MOXeT
OblTb nNpeTeH3un. OOHaKO TpakToBKA WX C MO3MUMA 34paBOro CMbICNa Bbi3blBaeT
cepbesHble TPYAHOCTM 1 TpebyeT MCNoNb30BaHNs NOHATUN «Marnua», «4yao».

MpuynHbI HapyweHUsa nHTepcepeHLUn — 3HaHMe O NYTU YacTULbI

OAHMM M3 OCHOBHbIX BOMPOCOB MPU PACCMOTPEHUN SABMNEHUS NHTEpdEpeHLmnm
KBAHTOBOW 4acTuubl SBMASETCA BOMPOC O MNPUYMHE HapyLlleHUs UHTepdepeHumn.
3apeyHbli Tak opmMynunpyeT 3TOT BOMNPOC:
«ymo Heobxooumo ons HabmooeHus cyneprno3uyuu cocmosiHull,
uHmepgepeHyuoHHol kapmuHbl? Omeem Ha amom 80rpoc AocmamoYyHO SiCeH: O5is
HabnrdeHus cyneprno3uyuu Mbl He OOIMKHbI buKcuposamb cocmosiHue obbekma.
Koz0a mMbiI cMmompum Ha 351eKmpoH, mo obHapyxueaeM, 4mo OH rpoxooum fubo yepes
00HO omeepcmue, nubo yepes dpyzoe. Cyneprnozuyuu smux 08yx cocmosiHuli Hem! A
Koel0a Mbl He Hez20 He CMompuM, OH OOHOBPEMEHHO rpoxodum 4yepe3 dse wenu, u
pacripedesieHUe Ux Ha 3KpaHe COB8CEM He makoe, YyeM moeada, Koz2da Mbl Ha HUX
cmompum!» [11.4].

To ecTb HapyLleHue nHTepdepeHUnn NPoONCXoanT BCNeacTBNE HANUYMUA 3HAHUS
O TpaekTopum [OBUXEHUS YacTuubl. Bacciagaluppi pgenaet mMOXoXui  BbIBOA:
BCTPEYaOTCs CUTyaLMKn, B KOTOPbIX MHTEpEepPEHUNOHHbIM YNeH He HabnopaeTcs, T.e.
B KOTOPbIX OENCTBYET Krnaccudeckas copmyna Ons BblMUCIEHUS BEPOATHOCTEN. JTO
NPOMCXOANT TOrAa, Korga Mbl OCYLLIECTBNSAEM B LUENSX AETEKTMpPOBaHME, He3aBMCUMMO
OT Hallen Bepbl B TO, YTO U3MEPEHUNE CBA3AHO C ‘UCTUHHBLIM' KOJMAnNcoM BOMHOBOM
PYHKUUK (T.€. YTO TONbKO OOHa N3 KOMNOHEHT NOABEepraeTca N3MepPeHnNto 1 octaBnseT
cnep Ha akpaHe) [n.6].



Bonee TOro, He TONMbKO NOMyYeHHOE 3HAHWE O COCTOAHUM CUCTEMbI HapyLlaeT

UHTepdepeHUmMIo, HO M Jaxe noTeHuManbHas BO3MOXHOCTb MOMNYyYUTb 3TO 3HaHWE
ABnaeTcs Ana uHTepdepeHuuMn nogasnswowlen npuunHon. He camo 3HaHue, a
npyHUMNManbHaa BO3MOXHOCTb Y3HaTb B OyAyLUeM COCTOsiHME YacTuubl paspyLiaroT
nHTepcepeHumto. OnbIT LibineHtoka:
«[lyqok amomos pybudus 3axeambieaemcss 6 Ma2HUMOOIMMUYECKY J108YWKY,
ocywiecmsrisiemcsi e20 JlazepHoe oOxnaxoeHue, a 3ameM amomHoe 0bJ1aKo
oceoboxdaemcsi u nadaem nod OelicmeueM 2pasumauuoHHo20 rnons. [lpu ceoem
nadeHuu amombl rpoxo0sm rocsiedogamersibHO Yyepe3 08e cmosiyue ceemosble 80JIHbI,
obpasyrowue nepuoduyeckull momeHyuas, Ha KOMmMOPOM pacceusaromcsi Yacmuubl.
®akmuyecku rpoucxodum Ouchpakyusi amomMos Ha CuHycoudasnbHol OugppaKyUuoHHOU
pewemke, aHaslo2u4HO MOMYy, KaK npoucxooum Oudppakyuss ceema Ha
yrbmpa3sgyKkoeoli 8osiHe 8 xudkocmu. [Madarowul ny4ok A (e2o ckopocme 8 obracmu
g3aumodelicmeusi cocmasrnsiem eceao 2 MIc) pacuiennsemcs eHavane Ha 0ea ry4yka B
u C, 3amem rionadaem Ha 8Mmopy C8emosyro pewemky, rnocsie komopol obpasyromcs
dee napsl rnyykos (D, E) u (F, G). Omu dse napbl nepeKkpbigarouuxcs rny4ykos 8 danbHel
30He obpasyrom cmaHOapmHy UHMepgepeHYUOHHYIO KapmuHy,
coomeemcmeyruyto dughpakyuu amomos Ha 08yX WESIsIX, KOmopble pacroioXeHbl Ha
paccmosiHuu d, pagHOM r1ornepeyHoMy pacxox0eHuro ny4yKos rocsie rnepsol pewemxu»
[71.8].

B npouecce akcnepMMeHTa aToMbl «METUMUCb» W NO 3TOM METKe
npegnonaranocb onpefennTb, MO KakoOW MMEHHO TpaeKkTopuuM OHW ABWUranucb Ao
obpasoBaHnsa NHTEPEPEHUNOHHON KAPTUHBI:

«B pesynbmame emopu4Ho20 e3aumoldelicmeusi C MUKPOBOJIHO8bIM [10/1eM [10cCsie
ceemosoli pewiemku samom ¢ha3so8blill cosue rnpeobpasyemcsi 8 pasHyto 3acesieHHOCMb
8 nyykax B u C amomoMm C 371eKmpOHHbIM cocmosiHueMm |2) u |3): 8 nyyke B
rnpeumyuecmeeHHo Haxo0simcsi amoMbl 8 COCmosiHUU |2), e nyyke C — amombl 8
cocmosiHuu |3). Takum 0080JIbHO U3OWPEHHbIM criocoboM, oKa3asuchb MOMeYeHHbIMU
amoMHbIe MyYKuU, npemepriesarowjue 3amemM UHMepgpepeHyUro.

Y3Hamb 0 mom, no kakol mpaekmopuu dsueasicsi amom, MOXHO 1omom, ornpedesnus
€20 351eKmpoHHoe cocmosiHue. Crnedyem ewe pa3 nodYepKHymb, Ymo fnpakmu4yecku
HUKaKo20 U3MeHeHUs1 uMryfibca amoma rnpu makol rnpoyedype MeYeHusi He
npoucxooum.

[pu ekmYeHUU MUKPOBOISTHO8020 U3JTyYEHUsl, KOmopoe Memum amombl 8
UHMepghepupyrowux nydykax, UHMepgpepeHyUOHHasas KapmuHa noJIHOCmbIo ucde3aem.
Cnedyem nod4epKkHymb, 4mo UHpOpMauus He cyumeleanacb, He orpedesisifioch
8HYMPEHHEE 3NIEKMPOHHOE COCMOsiHUE. VIHgbopmayusi 0 mpaekmopuu amomMos Jullb
3arnucnleasnach, amombl 3aroMUHaslu, KakuMm rnymem oHu osuzanuck» [1.8].

Taknm obpasom, BUAUM, 4YTO Jaxe co3gaHue noTeHumanbHON BO3MOXHOCTU Af1S
onpepeneHus TpaekTopumn NHTEpdEPMPYIOLLMX yacTtuy paspyLlaeT
NHTEp(EPEHLUMOHHYIO KapTUHY. YacTuua He npocTO He MOXEeT OOHOBPEMEHHO
NPOSIBNATL BOMHOBbIE N KOPNYCKYNAPHbIE CBOMCTBA, HO 3TW CBOMCTBA HE COBMECTUMbI
Jaxke YacTnyHo: nubo yvactuua BefeT cebs NoNHOCTLIO Kak BOMHA, MO0 MOMHOCTbIO
Kak nokanusoBaHHas 4YacTuua. Ecnum mbl npousBegeM «HaCTPOWMKy» YacTuubl Kak
KOpMyCKyInbl, yCTAaHOBUB €€ B HEKOTOPOE, CBONCTBEHHOE KOPMYCKyne COCTOAHNE, TO Npu
NpOBEAEHUN 3JKCMEpUMEHTA [NS BbISBIEHWA €€ BOJSIHOBbIX CBOWCTB BCE Hallu
HacTponkn ByayT YHUYTOXEHbI.

UHTepcdepeHUMna Kak cynepno3mumusa AByX NyTen

Kak oTmedanocb, o6bAcHeHne adhbdekTa uHTepdepeHUnn C KOpNyCKyNSpHONW, a
He BOMHOBOW NpUpoAbl YacTuLbl, NPOM3BOAUTCA C NOMOLLLIO MOHATUSA Cyneprno3vunn.
[Ba nyTn potoHa obpasyloT cynepnosnumio.



«Takasa OecmpykmueHasi uHmepgbepeHyus, npu Komopol anbmepHamueHble
803MOXXHOCMU MO_2ym UHoz20a CoKpauwiamaecs, 8/19emcsi 00HUM U3 caMbiX 3a2a004HbIX
ceolicme KgaHmMoe8oU MexaHuku. Mbi 06bsCHsIeM 3mo sigfieHuUe ¢ MOMOWbI0 NpuHyUNa
cyneprio3uyuu, rnpucyweao KeaHmosoli meopuu. [lycmb ¢omoH  Moxem
pacripocmpaHsimbcsi no nymam A u B (coomeemcmeyrowjue ¢homoHHbIE COCMOSHUS
0bo3Ha4yum |A) u |B)). Npednonoxum, 4mo amo me xxe rymu, o KoOmopbiM hOMOH
docmuzaem moYKu p, Npoxodsi nubo yepes OOHYy wernb, N1ubo 4yepes Opyeyro. Tozda
MpuHYyUn cyneprnosuyuu ymeepxdoaem, 4YmoO 803MOXEH U [ymb, ONucbigaembll
kombuHauyuel z|A) + w|B), 20e z u W — KoMrJieKCHbIe Jucna» [/1.5].
XoTa yacTuubl U paccMaTpuBalOTCA B BOMTHOBOM COCTOSIHAM, TEM HE MEHee, OHM Mo-
NpeXHeMy OCTalTCH YacTMLamMm U HTEpPdEPEHLMA pacCMaTpMBaETCA B TakOM Crny4vae
Kak cnefcrTeue cynepno3numoHHOTO COCTOSHUS:
«[Mpupody amol uHmeppepeHUUOHHOU KapmuHbl /1€2KO MOHAMb, €C/iu ucxooums U3
80JIHO8bIX C80OUICME Yacmuy, ebliiemarowjux u3 UcmoyHuKa. 30ecb MOXHO 3aMemums,
Umo 3KcriepuMeHm ¢ 08yMs WEeaMuU Mpo8oousIiCs ¢ Yacmuuyamu pasfiuyHbIX muros,
om ¢homoHo8 U 371eKMPOHO8 00 HelimpoHos U amomos. C mOoYKU 3peHuUss KeaHmMosoUl
MexaHUKU, COCMOSIHUE Ha 3KpaHe — 3mo Ko2epeHmHas cyneprno3uyusi

| = 1W2([¢pa) + | Y1), (1.1)
20e |y a) u |Yp) onucbisatom KeaHMOBOE COCMOSIHUE 8 MOM Clyqae, ecriu OmKpbima
MOoJIbKO wWesb a unu wersnbs b» [1.2].
B Heckonbko ynpoLieHHOM Buge:
«B npupode umeem mecmo cumyauyusi, koe0a 0b6beKm Haxoo0umcs 6 HEeCKOJIbKUX
COCMOSIHUAX OOHOBPEMEHHO, m.e. uMeem Mecmo HasioxeHue 08yx unu 6onbuweao
yucna cocmosiHull Opye Ha dpyaa. Yl He npocmo HarnoxeHue, a HarnoxeHue 6e3 Kakoz20-
nubo e3auMHo20 enusHuUs. Hanpumep, askcriepumMeHmarsnbHO 0oKa3aHO, 4Ymo OOHa
yacmuya Moxem OOHOBPEMEHHO [POXo00umb 4Yepe3 08e wWenu 8 Hernpo3payHoM
aKkpaHe. HYacmuuya, npoxodswas Jyepes nepsyro wesb - 3mo 00HO cocmosiHue. Ta xe
yacmuuya, rnpoxodsuwjas yepes emopyro wesb - Opyaoe cocmosHue. VM skecnepumeHm
rnokasbleaem, 4mo Habnwdaemcs cymma amux cocmosHud! T.e. vacmuuya
00HO8pEMEHHO npoxodum 4Yepe3 0se wenu! B makom cnyyae 2oeopsm o
cyneprnosuyuu cocmosiHul» [1.4].
Bo3moXxHO nu  pacnpocTpaHeHMe KBaHTOBO-MeXaHu4eckoro dopmanuama Ha
MakpomMup?
«MoxHo nu Habnrolampb cyneprno3uyurd cOCMOSHULU He MOJIbKO 8 MUKPOMUpPE, HO U 8
Makpomupe, 8 Haulell 06bI0eHHOU XU3HU?» [1.4].

B m3BecTHOM napapgokce LUpeAVHrepoBCKOrO KOTa, €ro COCTOSHMWSA XWUB-MepTB

obpasyloT cynepnosuynio. ATy Cynepnosvumio CMOAENUPOBaTb U faxe NpeacTaBuUTb
[OBONbHO npobnematnyHo. Ho KBaHTOBasi MexaHUKW YTBepXZaeT, 4YTO [OSKHA
CyLLlecTBOBaTb Cynepno3nunsa n nHtepdepeHums Kak B ABYXLLUENEBOM 3KCNEPUMEHTE C
KOTOM B Ka4yecTBe Makpo-4acTuubl. [103TOMY B NpMHUUNE MOXHO AOMNYCTUTL, YTO TaKke
OOJDKHA CyLLIeCTBOBATb U CyNneprno3nuns «Knus-MepTB».
«[lpasuna keaHmMo8ol MexaHUKU, HacKoJIbKO MOXHO CcyOumb, ymeepxxdarom, 4mo u
KpUKemHble wapbl, U CIOHbI OO/KHbI 8ecmu cebsi onucaHHbIM 8bile CMpPaHHbIM
obpasom, 20e pasfuyHble aflbmepHamueHble 803MOXHOCMU MO2ym KaKuM-mo
obpa3om obpa3zosbigamb «CyMMbI» COCMOSIHUL C KOMIMIeKCcHbIMU eecamu! OOHaKo Ham
HUKO20a He Mpuxoousiock peasibHO 8UOemb KPUKeMHble wapbl Unu C/oHo8 8 eude
CMonb cmpaHHbIX «cyMm». [Toyemy? BOmo mpydHas u K momy xe rnpomusopeyqusas
mewma [1.5, 195].

o npasunam keaHmMoegol MexaHUKU /tobbie dea COCMOSIHUS, CKOJb Obl CUMIBHO
OHU HU omnuYanucb Opy2 om Opyaa, Mo2ym cocyuecmeogsams 8 1060l KOMMNEKCHOU
cynepno3uyuu. bonee moeo, nwbol obvekm, cocmosawuli u3 omoesibHbIX Yacmuuy,
domkeH obnadamb CcrocobHOCMbIO cyuwjecmeosamb 6 makol cyneprno3uyuu



rpocmpaHcmeeHHo 0asieko pa3HeCceHHbIX COCMOSIHUU U meM caMbIM «Haxoo0umbCsl 8
0syx mecmax cpasy»! B amom omHoweHuu c¢hopmanuam KeaHmMosol MexaHUKU He
rnposooum pasnuyusi Mexoy omoesibHbIMU YacmuuaMu U CIIOXHbIMU cucmemMamu,
cocmosawuMu U3 MHoaux 4acmuy. [loyemy xxe moeda Mbl He Habmodaem 8
rnoeceO0Hes8HOU XU3HU MaKpOCKornu4yeckue mersa, Harpumep, KpUKemHble wapb! uiu
daxe model, Haxodswuecss 8 08yX COBEPUWEHHO pas/uUyYyHbIX Mecmax? 39Omo —
2nybokul eornpoc, U cospeMeHHasi KeaHmosasi meopusi o cymu oesna He 0aem Ham
ydoeremeopumesibHo20 omeema Ha Heao...

B cnyyae o0bbekma, cpasHUMO20 C KPUKEMHbIM wWapoM, HaM Heobxodumo
paccmampusamb CUCMEMY Ha «K/1acCU4eCKOM ypogsHe». Wnu, Kak npuHaImo obbIi4HO
2080pUMBb, MPOU3B0OUMb «HabMOEHUE» UMU «U3MePEeHUEe» Had KPUKEMHbIM UWapoM.
Ho e oamom crnyyae 8 Kayecmee egepossmHocmedl, OrnucbigaroWux peasibHble
anbmepHamussbl, Heobxo0umMo paccmampusams KeaOpambl Mmodynel
KOMIMIEKCHO3HAYHbIX aMmmniaumy0 eeposimHocmu, exodsawjue 6 Hawu JfuHelHble
cyneprosuyuu e sude secos» [n1.5, 210].

BcnoMHMM, 4TO npu TakoM BbIMUCIEHUW MOSABMSETCA TaK Ha3blBaeMblii
NHTEpPdEPEHUNOHHBIA YNEH, KOTOPbLIA U onucbiBaeT oopMaribHy0 CTOPOHY NOSABMEHUN
NHTEepepeHLUMOHHON KapTuHbl. HabnogeHne ato MHTepdEPEHLMOHHOW KapTUHbI B
peanbHOCTN — Aipyrasi CTopoHa npobnemei.

CnoxHocTb aTOM npobrnembl ANA HEKOTOpPOM YacTu uccneposaTenen oTmevaeT
(kocBeHHO) C.[JOpOHUH:

«Budumo, Hekomopble foJsiazarom, 4mo KeaHmoeasi 3arlymaHHOCMb C OKPYyXeHUeMm
MakpocKornu4yeckozo mesa —  3MO  4YMO-MO  HeecmecmeeHHoe,  muna
“wpeduHaeposcko2o Koma”, KomopbIl HU-XU8/HU-Mepme».
(http://physmag.hutl.ru/forum/topic.php?forum=1&topic=49&start=1#1137087179)

[Mapanokc WpeanHrepoBCKOro KOTa COCTOUT B CreAyoLLEM.

B mbicneHHom askcnepumeHTe LpeguHrepa kowka cuant Ha 6ombe, B3pbiBHOE
YCTPOWCTBO KOTOPOW 3anyckaeTcs pafuvOaKTMBHbLIM aToOMOM U cyeTymkom [ewnrepa.
OnucbiBag C MOMOLLLIO BOJSIHOBbIX (PYHKUMA HE TONMbKO pPaAnoOaKTUBHbLIA aToM,
3anyckalLwuin «afiCKylo MaluMHy», HO U BCIO cUCTeMy, BKMwodas kowky, WpeguHrep
npuxoauT K napagokcy. [lapagokc cCOCTOUT B TOM, 4YTO, NPU MPUMEHEHUN K KOLLKe
KBAHTOBOMEXaHMYECKOrO OMWCaHUA, Hapsgy C npegnofnaraeMbiMi  «YUCTbIMUY
COCTOSHUSIMW, OTBEYaKOLWMMUN XUBOW WAN MEPTBOWN KOLLKE, COrfacHoO npuHLUMNY
Cynepnosnummn, 4YTo-TO AOSMPKHO OTBEYaTb W CyneprnosvumMyM BOSHOBbLIX (PYHKLUMA 3TUX
YUCTbIX COCTOSIHUA - COCTOSIHUIO, KOrAa KOLUKA «HW >XMBa, HU MepTBa», YTO SABHO
NPOTUBOPEYNT 34PaBOMY CMbICHY.

[OpoHNH paccmaTpuBaeT KoTa B TaK Ha3blBAEMOM YMCTOM Cyneprno3vLMOHHOM
K3T-COCTOSHUN:

«[1od kam-cocmosiHuem 51 06bIYHO MOHUMaK UMEHHO YUCmoe CoOCmosiHUe mura
|¥)=1/v2 (|00...0) +|11...1) )»

yTBEpPXAAs, YTO C paBHON BEPOATHOCTbLIO KOT MOXET ObITb B OAHOM U3 ABYX COCTOSIHUM
N B X KOFEPEHTHON CYyNnepno3nLUK; XXMBOW N MEPTBbIN 0OHO8PEMEHHO:

«C KJlaccuyeckoli moyKu 3peHusi 30ecb 803HUKatom “rnapadokcalibHble” cumyayuu —
Kom 0osmkeH bbimb U xugol U Mepmebili 0OHO8PEMEHHO.

Kak Bnamm, ¢ TOYKM 3pEHMA KBAHTOBOM MexaHukn 6e3 kakmx Obl TO HM Obino
HeJOMONBOK, SIBHO, OAHO3HAYHO YTBEPXAAaeTCA: LPEeANHrepOBCKUN KOT HaxXOAWUTCHA B
CYyNneprno3MUMOHHOM COCTOSHUN «KUBOW» N «MEPTBbIN».

Moyemy wpeanHrepoBCKUM KOT He UHTepcepupyeT?

Moyemy ke Ham He npuxogunocb Habnwpgate 3Ty napagoKcanbHYyo
Ccynepnosuumio COCTOAHUA KoTa? BCNOMHUM 3afaHHbLIN Bbille BOMNPOC: YTO HaAo And
HabnogeHna cynepnosuumMm coctosHun? W BbiBO4, KOTOPbLIA  MOSAyY4eH npwu



pPacCMOTPEHUN 3TOro Bonpoca: «0sid HabmwdeHus cyreprno3uyuu Mbl He OOJTKHbI
gukcuposamb cocmosiHue obbekma» (3apeyHbli).

Bonpoc aTOT HeobxogMMO HEMHOro noscHuTb. Heobxogmmo pasnuyatb
CyneprnosvumMio  COCTOSIHUA KaK TaKoBYlO W CreAcTBMEe 3TOWM  Cynepnosnuuuu:
nHTepcepeHumto.  PeanbHOo, BM3yanbHO Mbl  MOXeM  HabnwogaTb  TONbKO
NHTepdepeHUmIo, KoTopasa SBMAETCA crneacTBMeM Cyneprno3vuMyv COCTOSHWIA, HO He
camy Ccynepnosnuuio.

Ham Hukorga He npmxogunock peanbHO BUAETb KPUKETHbIE LUApbl NN CIIOHOB B
BUAE CTOMb CTPaHHbIX CYNeprno3vUNOHHBIX «CYMM>», KOrga OHW  HaxOAsTCH
O[HOBPEMEHHO B [ABYyX MecTax cpady. OgHako HaxoXAeHue KBaHTOBOW 4YacTuubl
OLHOBPEMEHHO B ABYX MeCTax TaKke HUKTO He Habniogan. BeiBog 0 TOM, YTO YacTuubl
HaxogATcA B BMAE CTOMb CTPaAHHOW Cyneprno3vUMOHHOW CYMMbI, AefnaeTca Ha OCHOoBe
KOCBEHHbIX [AaHHbIX, KOrga Habniogaemoe sBfeHWe 3acTaBnsdeT caenatb Takoe
NpeanosnoXeHne: 4yactuua Kak Obl HaXOQuUTCA B OBYX pasHbiX MecTax. lTorga ¢
HeobX04MMOCTbI0O MOXHO caenaTb BblBOA, YTO W ANA KPUKETHbIX LLUAPOB, CIIOHOB U
nogen HeT ocHoBaHWW TpeboBaTb SABHOrO HabMOAEHUA TakOW «CTPaHHOW CYyMMbI»!
HencteutensHo, Mbl He HabngaeM, YTO KPUKETHBIN LWap 8u3yaslbHO HaXoAUTCA U Tam
n 3gecb. Ho Takoro eusyasbHO20 HabnwgoeHus He MOXeT OblTb caenaHo v Aang
KBaHTOBOW YacTuubl. bonee Toro, ectb 6GeccnopHble AaHHbIE, YTO BCe 0OCTOMT Kak pas
HaobopoT. XOTs KBAHTOBasA YacTuua U MaTeMaTU4eckn uU B 3KCnepumeHTe BeaeT cebs
HeKMM 3aragouvHbiM obpasom, ybexaasa Hac, YTO OHa HaxoAUTCA Kak bl OAHOBPEMEHHO
B [ABYX pasHbIX MecTax, fMoboi aKCnepuMeHT Bcerga nokasblBaeT: YyacTuua HaxoauTcs
TONbKO B OQHOM €AMHCTBEHHOM MecTe, B TOM MeCTe, rge ee perucTpupyeT OaTuuk.
Hukorga aKkcnepuMeHT He MokasbiBan HanuuMe YacTuubl B OBYX MecTax cpasy
akmuyecku. [pun 3TOM UK «MNOMOBUHKM» YacTuubl TakKkKe HUKorga He Obinu
3adukcupoBaHbl. Takum obpa3oM, MOXHO caenaTh BbIBOA: OXugaHue YyBUAETb
MaKpOOOBEKT B COCTOSAHUWU 8U3yaslbHOU Cynepnos3numun, TO eCTb, Korga MakpooOBLEeKT
ABHO HabnwogaeTca B [OBYX PpPasfuyHbIX MecTax, MpOTUBOPEYNT KBAHTOBO-
MexaHu4yeckomy dopmanuamy, SBASETCA NpoTMBOpeYneM C HabniogaembiMm B
SKCMepMMeHTax noBefdeHWeM KBaHTOBOW 4YacTuubl. [MockonbKy KBaHTOBas MexaHuka
yTBEPXAAET, YTO MaKpOOOBLEKT AO/MKEH BecTu cebs B COCTOSHMM Cynepnosnumm
aHanorMyHo KBaHTOBOW YacTtuue, TO U HabniogaemocTb 3TOW Cyneprnosvumm AoShKHa
ObITb aHanornyHa KBaHToBOWN HabngaemocTu. NMo3TOMY HET HMKAKOro NPOTMBOPEYMS B
TOM, YTO MaKpOOOBLEKT, HaAXOAALMINCA B COCTOSHUW CYnepnosnuumm Mbl  HE MOXEM
BM3yanbHO HabnwogaTb B KaXXAOM W3 3TUX COCTOSAHWUIA oaHoBpeMeHHO. KBaHToBas
MexaHuKa, kak oTMedaeT [NeHpoys, He faeT HaM OOBbACHEHUS, NoYeMY Mbl HE MOXEM
HabnogaTb Cynepno3nuUUOHHbIE COCTOSAHUA MaKpOOOBEKTOB TOYHO TaK e, Kak OHa He
JaeT Takoro Xe OObACHEeHus, noyemMy Mbl He Habniogaem OAHOBPEMEHHO
CYyneprno3nUMOHHbIE COCTOSIHUA KBaHTOBbIX OOBLEKTOB. «3mo — 2s1yboKuli eornpoc, u
cospeMeHHass  KeaHmoseass ~meopus Mo cymu Oena He  OGaem  Ham
ydosriemeopumesibHo20 omeema Ha He20» ([1eHpoya3).

O cynepnos3vUMOHHOM  COCTOSHUW  YacTuubl Mbl  MOXeM CyauTb NO
NHTepcepeHUMOHHON KapTuHe. CrniegyeT npeanofioXuTb, YTO O CYneprno3vMLUMOHHOM
COCTOSHUM MaKpoobObeKTa Mbl TaKKe MOXEM CyAUTb MO UHTEPdEPEHLMOHHON KapTUHE.
KBaHTOBO-MexaHu4yeckun  dopmanuam NpaAMO  YyKasblBaeT Ha 3TO  4yepes
NHTEpEPEHLUMOHHbIA 4neH. To ecTb, dopmanbHO HET HUKAKUX 3anpeToB Ha
NHTepdepeHLUMIO  Cynepno3nNLNOHHbBIX COCTOSIHUA MaKpoObeKkToB, B TOM 4UCHE,
KPUKETHbIX LIApOB, CIIOHOB, NIOAEN M LUPEeOUHrepOBCKOro KoTa. [NnaBHbIM B 3TOM
dopMann3me SBMSETCA Hanuune TakuxX B3aMMOUCKITIOYAOLWMX CYynepno3nLUOHHbBIX
COCTOSAHWUI. NS WwpenHerpoBCKOro KoTta TakKMMU COCTOSIHUAMU SABFAIOTCH <OKUBOW» -
«MepTBbI» KOT. YKnMB-MepTB 00pasyloT Cynepnosvuuio COCTOsHUMIM KoTa. [Mapagokc
LpEeANHrepoBCKOro KoTa COCTOUT B TOM, YTO B pearibHOCTM Mbl HE MOXeM HabniogaTb



KOTa OAHOBPEMEHHO W XMBbIM W MepTBbiM. [loyemy? Bo-nepBbiX, COOGCTBEHHO
cyneprnosvuuio HabnwogaTb, Kak OTMEYEHO BbIE, Mbl HE MOXEM — Mbl MOXEM
HabnogaTb ee KOCBEHHO, 4yepe3 WMHTepdepeHumtio. Ho kakmm obpasom, Ha Kakon
YCTaHOBKE MOXHO ObIfnio Obl NONyYUTb WHTEPEPEHUNOHHYIO KapTUHY COCTOSHUI
«KNBOWN-MepTBbIN»? BO-BTOPbIX, 4OCTATOMHO OYEBUOHbLIN, KaK 3TO HU CTPAHHO, OTBET C
nosuunin Teopuu gekorepeHuuun, gaet C.JopoHUH:

«Ecnu ecmb 83aumodelicmeue Mex0y MaKpOCKONUYeCcKUMU ObbeKkmamu, mo Mexoy
HUMu obsisamesibHo 6ydym npucymcmeosamb K8aHMO8bIe KOPPEeauuu.

Uto aTO o03HayaeT? BcnomHum, 4to pans HabnwopgeHua wuHtepdepeHumu,
HeobxoQMMO OTCYTCTBME [Jaxe MpUHUUNUaANbHO BO3MOXHOCTU Y3HaTb COCTOSHUE
obbekTa. Ho Hanmuue KBaHTOBbLIX KOppensiuui UCKIYaeT TakKyld BO3MOXHOCTb «He
3HaHus». Bsaumopgenctene obbekta (kOTa) C  OKpyXeHuem: npubopamu,
Habnogatenem ABnseTca pakTopoM, HapyLUaLWMM NHTEpepeHLMIO COCTOSHNIA KOTa.
Bcerga npu HabnogeHun, M3MepeHuMM COCTOSHUSA KOTa Mbl BCTynaem C HUM BO
B3aMMoOAeNCcTBne, noriyyaemM 3HaHWe O ero COCTOAHWUU UMK, KaKk MUHUMYM, cO3gaem
NPUHUMNMAaNbHY0 BO3MOXHOCTb MOMNyYUTb 3TO 3HaHWe B Oyayuiem. B Takom cnydvae
NHTepdepeHUNs HapyLlaeTcs.

«KoHe4Ho Xxe, amo He mak, Haobopom, makol “Kom” Moxem cyu,ecmeosamb MOJIbKO
8 crlyyae u3osuposaHHol cucmemsbl, Ko2da Hem e20 83auMo0elicmeausi C OKPYyXeHUeM»
(HopoHuH).

Tonbko oTcyTCTBME Kakoh Obl TO HU ObINO NPUHUMNNANBHOW BO3MOXHOCTb
cenyac unu B ByayLuem y3HaTb COCTOsIHME KOTa (40 Komnnarca ero BeKktopa COCTOSHUSA
— KOrga OH (hbakTudeckn nepengeTr B O4HO M3 CODCTBEHHbIX COCTOSHUA — XUB WU
MepTB) MO3BONAIOT rOBOPUTL O Cynepnos3nunm ero CoCTossHUA. To eCcTb cynepnosnuns
€CTb, HO TOSIbKO NPWU OTCYTCTBMM 3HAHUSA O pearnibHOM COCTOSIHUK KOTa.

«A KeaHmMosble Koppensayuu c OKpyxarwumu obbekmamu — 3mo KakK pa3 npsmol
pe3ynbmam g3aumodelicmgusi ¢ HUMU, 3mMO caMoe ecmecmeeHHoe cocmosiHue. [ns
1106020 Makpockornu4yeckoeo obbekma He b6ydem KeaHmMoegol 3arymaHHoCmu C
Opyeumu obbekmamu MmoJIbKO 8 MOM cly4ae, ec/u Mex0y HUMU Hem, U He 6blio
g3aumodelicmeusi».

(JdopOoHUH, http://physmag.hutl.ru/forum/topic.php?forum=1&topic=49&start=1#1137087179)

Tonbko B 3TOM cryvyae MOXHO roBOPUTb O HanMMyMm Cynepnosnumm COCTOSHUN
MakpoobbekTa — KOTa, O TOM, YTO OH HaxoAUTCA OOHOBPEMEHHO B [ABYX COCTOSHUSAX
«OKMB» N «mepTB». CregoBaTernibHO, HEBO3MOXHOCTb HabroaeHUs B peanbHOCTU 3TUX
OBYX COCTOSIHUA ACHO W HeABYCMBLICIIEHHO npeackasaHa opmMann3mMOM KBaHTOBOW
MEeXaHWKU U He JOoIKHa, TakuM obpa3oM, Bbi3biBaTb HEAOYMEHMS.

[oBopuTb, Takum obOpasoMm, O napadokce (B wuanoxeHun LpeauHrepa)
HenpaBunbHO: «Cyrneprno3uyusi, Ko2epeHmMHoe COCMOsIHUEe MOoXem bbimb mosibKO OJ1s
3aMKHymou cucmembl (Yucmoz20o cocmosiHus). B HerokanbHOM cocmosiHuu Moxxem
Haxo0umbCs MOJIbKO 8Csl KOpobka — emecme C KOmOM U 8CeM ocmarsibHbIM
co0epXXuMbiM, U rpu 3mMoM ps0oM He OOMKHO bbimb eHewHez20 Habrrdameris,
usyqaroujeao KopobKy».

(JopOoHUH, http://physmag.hutl.ru/forum/topic.php?forum=5&topic=208&start=4#1135712537)

«[]Jea cocmosiHuss — 3mO MOJIbKO C Kaccu4deckol MmOYKU 3PEeHUs, MOJSbKO Ofis
gHewHe2o Habnwldamerns. [Jea 803MOXHbIX COCMOSHUS MoXem ysudemb MOJIbKO
gHewHuli Habmodamersnb yxe rocrie 0eKoeepeHyuu, ecriu oH b6ydem usMepsimb,
g3aumoodelicmeogamb ¢ cucmemol» ([JOPOHUH).

Tonbko BHeLWHWIA HabnogaTenb MOXET 3a4aTbCA BOMPOCOM: KakuMm 06pa3om peanbHbIN
MaKpPOCKOMNYECKNI XXMBON OOBLEKT MOXET ObITb NpU 3TOM OOAHOBPEMEHHO MEPTBbIM?
Ho Takon nogxoA ¢ TOYKU 3pEeHNA KBAHTOBOW MEXaHWKM COBEPLUEHHO HE NMpaBOMEpPEH:
«CocmosiHue cyrneprno3uyuu “koma’” u nirobol 0pyzol cucmeMbl — He uMeem K HaMm, K
8HEWHUM HabrodamersnsiM, HUKaKo20 OMHOWEHUSI — 3mMo COCMOsIHUe camoli cucmembl,




U amu cocmosiHus camol cucmembl Moaym b6bimb pasHble — JloKalnbHOoe
cenapaberibHoe U HerloKarbHoe cyneprno3uyuoHHoe» (JJopOoHUH).

Tonbko nocne nepexoga cuctembl (KOT) B JokanbHOe, peanbHO Habnwogaemoe,
cenapabenbHoe COCTOSIHME BHeWHW Habngatens MOXeT ybeauTbca B €ro
COCTOSIHUM, KOTOPOE BO3HUKIIO B pe3ynbTaTe Kornanca BeKTopa COCTOSAHUSA CUCTEMBI.
Ho korga peyb nget o cynepno3vUMOHHOM COCTOSIHUM KOTa, 4O MOMEHTa Konsanca ero
BEKTOpa COCTOSAHUS:

«KeaHmoesasi meopusi 2oeopum O mMOM, 4moO Koma eoobwe Hem 8 JIOKallbHOM
cocmosiHUU, OH muna “pacmeopeH” 8 OKpyXxaruwel peanbHocmu, U JuwWb apu
0eKkozaepeHUUU Mbl MOXeEM “riposisums” €20 8 MoM Usiu UHOM COCMOSHUU.

(JOpOHWUH, hitp://physmag.hutl.ru/forum/topic.php?forum=5&topic=20&start=4#1135712537)
Bo3HMKHOBEHME pacCyXOeHUn 0 napagoKce «KUBOro-mMepTBOro» KoTa CBA3aHO C TEM,
4YTO CUCTEMA pacCMaTpMBaAETCA B CBSA3U C OKPYXeHUEeM, pakTU4YeCKu B YCIOBUSAX
HenpepbIBHOrO MNOMy4YeHna MHOpMaLMM O ee COCTOSIHUM, YTO, pasyMeeTcs, NPUBOANT K
HapyLLEHUIO NHTEPdEPEHLMMN:

«Ecnu koma Kyda-mo caxatom, mo 3mo yxXe He 4ucmoe cocmosiHue (OHO He
ornucklgaemcsi 8eKMOPOM COCMOSHUS), U pal3a08opbl O Cyneprno3uyuu cocmosHul
mepsirom cMbici». (JJOPOHUH)

To ecTb, BCcsKas CBs3b, B3aMMOAEWCTBME KOTa C kopobkown, Habnwogatensamu,
BUAEOKaMepo U Aaxe MNpoCTO BO3MOXHOCTb B JOOOM cCaMOM HEBUWHHOM Buae
nonyy4nMTb UHOpMaUMO O TeKyLeM COCTOSHUMM KoTa [JenaeT €ero CoCTosiHue
3anyTaHHbIM C OKPY>XeHUEM N HapyLlaeT cynepno3nuuio.

CxoAacTBO WpeAUHrepoBCKOro Kota U (poToHa C TOYKU 3peHUst UHTepcepeHLUn

Wtak, MOXHO cpaenaTb OOHO3HAYHbIA BbIBOL: COCTOSAHWE Cynepnos3nuun
COCTOSHUWA LUPEAMHIepoBCKOrO KOTa He MpOTUBOPEYUT He TOomnbko dopmanmsmy
KBAHTOBOW MEXaHWKW, HO U COOTBETCTBYET pacnpOCTpaHEHUO 3Toro copmanuama Ha
MaKpOOObEKTbI.

PaccmoTpym Tenepb BO3MOXHOCTb KOCBEHHOro HabniogeHus cynepnosvummu
COCTOSHUA MaKpoobbekTa B TOM Xe BUAE, KaKk OHO BO3MOXHO [Af1 KBAHTOBbIX
obbekToB. [Ana HabnwogeHusa uHTepdepeHUnn COCTOSHUIA <«OKUBOW-MEPTBbIN» KOT
OOCTaTOYHO CrIOXHO MpPeAcTaBUTb 3KCNEPUMEHTANbHYO YCTAHOBKY. [na 3Toro Ham
Heobxogmmo obecneunTb, B YAaCTHOCTU, ANpaKUMIO KOTa, NPUBOASALLYIO K NOABMNEHUIO
OBYX anbTepHATUBHbLIX  CYMNEpPrnoO3MLUMOHHbLIX COCTOSIHMWA. O3TW  COCTOAHUA B
paccmaTpuBaemMon CUTyauun HWKaK He CBSA3aHbl C HaXOXAEHMEM KOoTa B pasHbIX
mecTax. [posiBneHne aTmx COCTOAHUIN B BUAE BOSH TaKKe CBA3AHO C onpeaeneHHbIMU
TPYAHOCTAMM, MOCKOMbKYy OTCYTCTBYET COOCTBEHHO ABMXeHuMe obbekTta. [loaTomy
bonee pasyMHO paccMOTpPeTb TPaAWUMOHHYKO CXeMy: Ccynepnosvunsa OByX nyTen
OBWXKeHns (noneta) kota. OTO B Haubonblleli Mepe COOTBETCTBYET KBaHTOBOMY
SKCMEPUMEHTY € ABYyMS wenamu. [ockonbKy KBaHTOBas MeXaHuKa He fernaeT SIBHOro
pasnuuna MexXxay KBaHTOBbIMM U MakpoobbekTamy, TO, OYEBUOHO, [OSMKHA
cyllecTBOBaTb Cynepno3vnumnsa n uHTepdepeHuma npu AByXLIENneBOM 3KCNepumMeHTe C
KOTOM. He BoaBasAcb B TeXHMYECKNE AeTann Takoro aKcnepuMmeHTa, HeobxogmMmo cpasy
e OTMEeTUTb rMaBHOE YCIOBUE ero OCyLeCTBUMOCTU: HE AOMKHO OblTb HUKaKOW faxe
NPUHUMNMaNbHO BO3MOXHOCTWU y3Hamb pearibHoe MNOSIOXEeHME KOTa B MPOCTPaHCTBE.
Kaknm KOHKpeTHO 06pa3omM 3TO MOXeT BbITb OCYLLECTBINEHO, HE TaK Y>K U BaXXHO, HO 3TO
ycroBme [AOMKHO ObiTb BbINONHEHO 6e3ycnosHo. [lpogomkasa aHanoruMio, MOXHO
nNpeanonoXuTb, YTO MHTepdepeHUnd, nogobHaa uHTepdepeHunn oToHa, 6e3ycnoBHO
BO3MOXHa M B TOM Clnyyae, ecnv B KadecTBe MHTepdepupyowero obbekta byaet
BblOpaH 4yenosek. W 3gecb, oyeBMaHO M Oe3ycnoBHO, AOMKHO ObiTb obecneyeHo
yCrioBue  NPUHUUNUAnNbLHOW  HEBO3MOXHOCTU  ONpefeneHns  MeCTOHaXOXAEHWUS
nHTepcepupytolero obbekTa-yenoseka B npocTpaHcTBe. WcknioueHa robas, paxe



TeopeTumyeckas, BO3MOXHOCTb CMPOCUTb €ro M MNOSMy4YuTb OTBET: Kakum nyTemMm Thbl
asuranca? Tonbko Npy TakMx YCNOBUAX OTCYTCTBUS B3aMMOAEWCTBUSA C OKPYXEHUEM
BO3MOXHO CyneprnosnunoHHOe COCTOosAHME MaKpoobbekTa (Y4enoseka, KoTa, KPUKETHOro
wapa).

OKCnepuMeHTbl, KOTOpble MOrfM Obl YTO-TO NPOSACHUTL

Kak yxxe 6b1no oTMeyeHo, o6bacHeHne adhheKTOB MHTEPdEPEHUNN ABNAETCA BO
MHOrom npoTusopeuvmBbiM. KBaHTOBad MexaHuWKa He [p[aeT MNOMHOro Ob6bsACHEeHUusA
Habnogaemoro ABNeHNs, a ToNbKO Ha ypoBHE MaTtemartunyeckoro oopmanuama. Maruns
npu ONUCAHUN 3TUX SBMIEHUA BPSA N MOXET Hac yCTpouTb. TO, YTO OOBbSACHEHMEe C
TOYKA 3peHus 34paBoOro CMbIC/la MOKa He HangeHo, Takke cnaboe yTelleHue.
MHTYUTMBHO MOXHO nNpeanofioXnTb, YTO Takoe OObSCHEHMEe BCe-Taku [OSMKHO
cywlecTBOBaTb U CCbIIKM Ha CTPaHHOCTU U 3arafloMHOCTb KBAHTOBOW MEXaHUKU He
MOryT OCTaHOBMUTb UccregoBaTens.

[lByxLueneBon 3KCNepuMeHT B TpaAULMOHHOM BUAE He AaeT BUAUMbLIX NyTen ons
packpbITust aTuUX 3aragok. OOgHako HeT HUKaKMX NpenaTcTBuMrA ANs NpuAayMbiBaHMS
6e3yMHbIX OOBACHEHW, KOTOPbIE BCE-TaKU Ny4lle, YeM OTCyTCTBME uX Boobule. Peub
noetT He O (opmanbHbIX KBAHTOBO-MEXaHMYECKUX OObSCHEeHUAX addekToB
NHTepdepeHUNN Ha OBYX LWErsx, KOTopble HEe NOABEPralTCs HUKAKUM COMHeHusM. Ho
3TN OOBACHEHUS MPUBOASAT K «CTPAHHbIM» U «3arafoYHbiM» TONIKOBAHMSAIM C NO3ULNIA
34paBoro cCMbicria U MNOBCEAHEBHONO XXWU3HEHHOro onbiTa. Kak M3BeCTHO, MHOXECTBO
ABNEHWI, ObIBLUMX KOrga-To CTPaHHLIMU M 3arafoYHbIMU, Haxo4unn, B KOHLE KOHLIOB,
BMOMIHE JIOTMYECKM OOOCHOBAHHbIE W  BOCMPUHUMAEMblE 34pPaBbiM  CMbICIIOM
00 BbACHEHUS.

MMnoTtes3a: BTOpas wenb - pe3oHaTop chaHTOMA

PaccmoTpym OByxwleneBon SKCNEPUMEHT C KOPMYCKYNSAPHOW TOYKU 3peHus,
KoTopas Hambonee CUNbLHO NPOTUBOPEYNT 34PAaBOMY CMbICITY U NOBCEAHEBHOMY OMbITY.
Kak MOXHO onucatb MHTepdepeHuuto, cumtas PoTOH YacTuuen, a He BonHom? Kak
yactuua nHTepdepupyeT? YTo npomcxoguT, Korga HapyllaeTca nHTepdepeHuns npu
NOMbITKE y3HaTb TPaeKTopuio 4Yactuubl? [locneaHee o6CTOATENLCTBO HE Bbi3biBAET
COMHeHun. Ecnn ™Mbl NblTaeMcs y3HaTb TPaeKTOpMIO YacTuubl [OETEeKTOpOM Ha
ncknoyeHne (onpeaeneHne TpaekTopumn no akTy, YTo YacTuua He 3aperucTpupoBaHa
BO3Me BTOPOMW LIenu), TO formyeckm Obino Obl CTpaHHO OXuAaaTb UHTepepeHuuto,
MOCKOSbKY OAHA U3 LWernen OKasblBaeTCA 3aKpbITOM U SKCMEPUMEHT pakTUYEeCKu U3
OBYXLLEneBoro npespawjaeTca B OAHOLUENEBON, UHTepdepeHUmMs HEBO3MOXHA. JTO
yxe dpyeaol akcnepumeHT. [oaTomy Takoin meTog oukcaumm nyTm Henpuemsem.

Mbl, HanomMHI0, paccmatpusaeM (POTOH Kak yactuuy. OTOH nponetaeT yepes
wenb n Npu 3TOM «4YyBCTBYET» Hanudue BTOpon wenu. [axe He nporneTtas 4yepes
BTOpPYIO Wenb (TO ecTb, He Haxo4ACb OAHOBPEMEHHO B ABYX MecTax), (pOoTOH nony4yaet
OT BTOPOM LUENMN HEKOTOPYID UHGOpMauMio O TOM, Kyga netetb. OOTOH C nosvumu
34paBoro cmbicna, 6e3ycnoBHoO, NponeTaeT TOMNbKO Yepe3 ofHy Lwenb. JonycTum, 4YTo
Mbl yraganu, yepes Kakyto uMmeHHo. Ecnun BTopas 3akpbita — OTOH CBOOOAEH B CBOEM
noneTe, OH MOXeT neTeTb Mo NOON TpaekTopuu U nNonacTb B MOOY0 TOYKY 3KpaHa.
Ecnu BTOpasg wenb oTKpbITa — €CTb 3anpeT Ha HekoTopble TpaekTopun. POTOH, KakK Mbl
yBEpPEHbI, HE NponeTan Yepes 3Ty BTOPYIO WeNb — HY MOMHOCTbLIO, HU CBOEN YacTbio. Ho
aTa BTOpas LWenb Kakum-To obpasom BnuseT Ha BblIbop (POTOHOM €ero TpaeKTopuwu.
Tenepb yXe He BCe N3 HUX BO3MOXHbI. Kakue-To 13 Tpaektopuin (pOTOH nponeTeTb He
MOXeT. HOo MOXHO cKasaTb M WHA4e: HEeKoTopble TOYKUM Ha 3KpaHe Ans oToHa
HedocTynHbl. MOXHO NpeanonoXuTb, YTO BTOpas LWenb UrpaeT porib cBoeobpasHoro
«pesoHaTopa». [1pn nponeTte poToHa Yepes of4Hy U3 Lenen, BTopasa Bo3byxaaeTca u
co3faeT HeKOTopoe nosne, HEKOTopY cybcTaHuuio, YacTuly, NMbo BOMHY, C KOTOPbLIMU



peanbHbll (POTOH B3aumogencTeyeT. Bo3MOXHO, 4TO OH B3aMMogeWcTByeT Ha
NPOTSXXEHMUM BCEro CBOEro noneta. A MOXET OblTb, NoNy4yaeT «ykasaHus» OT Hee Mnpu
BblfieTE U3 CBOEW LUenu N B AanbHENLLIEM UCMNONb3YET B NOMETe 3Ty «MHGOPMaLUIO».
Kak Bugum, onucaHve cybCTaHUUM YEM-TO HaNOMUHAET OnucaHue CKPbITOW
nepemeHHon (ckpbiToro napametpa) OlP. 3Tta cybctaHuma (ckpbiTas nepemMeHHas)
MOXeT  ObITb HeTpanusoBaHa, nornowieHa  mnsameputenem (HapyLweHne
NHTepdepeHUmn).

WTtak, npn paccmoTpeHun adpdekta MHTEpdEPEHUUN C KOPNYCKYNAPHOW TOYKN
3peHus, B KayecTBe co3faloliero uHTepdepeHumo aktopa MOXHO pPacCcMOTPETb
ahbbekT «pesoHaTopa», reHepatopa aHTOMa YacTuubl — Hekon cybcTtaHuuu,
«[arLemn» yKkasaHue yactuue o ee NpeacrosiemM NoBeaeHnn, CKpbiToro napameTpa B
ayxe OlP.

OpHako B TpagWUMOHHOM [ABYXLIENEBOM 3KCMEPUMMEHTE OOHapyXuTb 3TOT
haHTOM JOoCTaTOYHO MpobnemaTUyHO, NMOCKOMbKY BO3MOXHOCTU ANS €ro perncrpauum
BeCcbMa orpaHudeHbl. MoXxHO, Hanpumep, YyCTaHOBUTb Cpa3sy Mocne Lienen onTu4eckne
KaHanbl (BONMHOBOAbLI, ONTOBOSIOKHO, CUCTEMY 3epKarl), No3BOnsLmne «pas3BecTu» Ha
Oonee yganeHHble Nyt ABe MHTepdepupyroLmne BOSHbl. 3aTeM UX CBECTU BHOBb Ha
3KpaHe (doTonnacTuHke), 4YTobbl MOMNYyYUTb Ty >XE CaMyl WUHTepdEepPEeHLMOHHYH
KapTuHy. OCHOBHOW LENb0 3TOr0 SBMSETCA ABHOE BblAENEHWE KaHanoB, KOTOpble
MOXHO 3aTeM MNoABEPrHYyTb WHCTPYMEHTanbHOMYy wuccnegosaHuoo. Ecnu gBa BHOBb
CBELEHHbIX KaHana fagyT Ty Xe camMyl UHTepepeHLMOHHYK KapTUHY, TO MOXHO
nccnenoBatb, YUTO MMEHHO OHU U3My4aloT 0OHO8PEMEHHO, ECIIN U3BECTHO, YTO Ha BXOA,
cUCTeMbI NOCTYNUIT €OUHUYHBIU POTOH.

Bonee wmpokne BO3MOXHOCTU ANSA uccrnefosaHus ¢paHToma npegoctasnseT
9KCMEPMMEHT, NOAOOHbIN ABYXLWIENEeBOMY. JTO 3KCMEPUMMEHT Ha MHTepdepomeTpe
Maxa-Llangepa.

Bo3amoxxHoe 06bsicHeHue peHomeHa uHtepcdepometpa Maxa-LlaHaepa.

Mpn B3aumogencTBun ((pOTOHA C nNOMynpo3padHbiM  3epkarnomM  (POTOH
«pPE30OHUNpYEeT» M M3ny4aeT CBOK «(aHTOMHYK» KOMUKD — BOSIHYy BTOPOro YPOBHS,
obnagatoLLyto CBOWCTBAMU 3NEKTPOMArHUTHOW BOJHbI, HO HECYLLYIO MaBHbIM 06pa3om
NHOPMaLMIO O BHYTPEHHUX CBOWCTBAX (POTOHA. JTa CKpbiTasi nepemeHHas (CKpbITbIN
napameTp — BOJSIHA), OYEBWUAOHO, AOJDKHA MEPEHOCUTb 3HEPIUI0, YMEHbLUAS 3HEPruto
cBoero poautenbckoro gotoHa. K MoMeHTy BCTpeun poToHa n «aHToma» oba OoHu
HECKONMbKO pa3 MEHSIOT HanpaBfiEHWE CBOEro [AOBWXEHWS, U B MOMEHT BCTpe4n
OoKasblBalOTCs B npotmBocpase, noaTomy OTOH nornowaet CcBON «daHTOM» U
nepexoauT B NepBoHayvanbHoe cocTtosiHme. [pu oTcyTCcTBMM «daHTOMa» POTOH BeaeT
cebs kak obblvHas yactuua (cnyvanHbeln ucxon). Otcroga crnenyer:

1. MNpeanonoXxum, 4To B TOYKE «BCTpe4Yn» (POTOHOB Ha BbIXOAE MHTepdepomeTpa
Maxa-LlaHgepa npoucxogsilee sisneHue - uHtepdepeHums. MNpu Takom ob6bsACHEHUU
Npu paBeHCTBE MNyTel NoJaBnseTCAa OOUH U3 BO3MOXHbIX MCXOOO0B. Takum obpasom,
MOXHO MPEeANnONOXUTb, YTO €CNN U3MEHATb PacCTOAHNE MeXAy OOHUM U3 KaHarnoB U
TOYKON «BCTpe4YM», TO yron wuHtepdepeHumn byaeT nsmeHaTbcs. CneposaTentHo,
MOXHO MpPeAnonoXutb, YTO NPU 3TOM BEPOATHOCTb MNPOXOXAEHMUA (POTOHOM
nocrnegHero nonynpo3spayHoro 3epkana 6yget He 50 Ha 50, a B 4pyroM COOTHOLLEHUMN,
3aBuCSLLEM OT (hasbl BTOPOro U3 nyten (BTOPOW «MOMOBUHKN» (POTOHA, ero paHToma).
lMoka aTO He nossonseT obbACHUTL Npupody aHTOoMa, HO noseonseT obpaTuTb
npucTanbHOEe BHUMaHME Ha BO3MOXHOCTb €ro CyLleCTBOBaHMS.

2.Ana  [OByXLWIENeBOro  3KCMEPUMEHTa  HEBO3MOXHO  MpOCNeauTb  MPOLECCHI,
npoucxoasiyne HenocpeacTBeHHO nepen  yaapom  ¢oToHa 06  akpaH. B



nHTepgepomeTpe Maxa-LlaHgepa 3TO BO3MOXHO, 4YTO MO3BONSAET MPennpUHATb
LeneHanpasfieHHble NOMbITKM Ha WCCNeLOBaHUE COCTABMSOLWMX «pPa3feneHHOro» Ha
ABe TpaekTopuun doTtoHa. Ecnu noctaBuTb ABa faTynka nepeq nocrnegHuM 3epkanom,
NO OQHOMY Ha Kakgown TpaekTopuu, To oHM ByayT dukcupoBaTb obe cocTaBnsioLme.
lMporpamma uccnegoBaHUs MOXET COCTOSTb, HaMpuMep, U3 cregylwmx npouenyp.
3anyckalowmm cobblTUeM, CTApTOBbIM MOXHO CYMTaTb MOMEHT dukcaumm ¢oToHa B
OCHOBHOM KaHane (MM MoxeT ObiTb NPOM3BOSIbHO BbibpaH nobon 13 AByX KaHanoB.).
OueBngHO, 4TO nNpuM 3TOM B (paHTOMHOM (BTOPOM) KaHane [AOoSbKHa MoCTynuTb
HefocTawwasa Yyactb cuctembl, aHToM. MOXHO NpeanonoXutb, YTO B OCHOBHOM OH
obnagaet cxogHbIMKM C (POTOHOM CBOWCTBaMW, MOCKOSIbKY OTpakaeTCA OT 3epkan u
BCTynaeT BO B3aUMOAENCTBME C OCHOBHbIM (POTOHOM. Taknm obpa3om, ecTb OCHOBaHUS
cyYMTaTb, YTO (PAHTOMHbLIN KaHan AOIMKEH TakKkKe 4YTOo-To 3admkcupoBaTb. Heobxoamnmo
nccnegoBatb BCEMM AOCTYNHbIMM CPeacTBaMm Kak (QaHTOM, Tak U COBCTBEHHO
npuweawmnin oToH.

3.YcTaHOBUTbL ObLICTPOAEWCTBYIOWMIA «BEHTUMb» Ha BTOPOM, (PaHTOMHOM KaHane.
KaHan «3akpbITb» cpasy nocre npoxoxgeHus «gaHtomax». [locne nogayn oTtoHa Ha
BXo4 WHTepdepomeTpa, [OXAATbCA MNpOXoXAeHua daHToMa W 3akpbiTb KaHan
daHTOMa. To eCcTb KaHan 3akpblBaeTcs nocre Toro, kKak oaHTOM NpeanonoXuUTenbHO,
yXe npowlen ero. ATUM U3MepeHnem npegnonaraeTca NPoBepuTb: Ha NHTEpEPEHLMIO
BNUSIET Kakas-To MatepuanbHasa cybcTaHums, npyweglas Ha «BCTpeydy», haHTom munu
«3HaHUe» POTOHA O TOM, YTO BTOPOW NYyTb ObIN OTKPLIT, KOrga no Hemy OOSKeH Obin
NPONTN paHTOM.

4.KaHanbl gBumxeHnss OTOHOB TLATENBHO 3a3KpaHMpPOBaTb: ONTOBOSIOKHO (CBETOBOAbI
UNKN KaHanbl) NOMECTUTb B MOLLHbIE heppOMarHUTHbIE, 3NIEKTPOCTATUYECKME N NpoYvne
akpaHbl. Kak BapuaHT, HaobopoT, co3gaTbh BAOMb ONTOBOJSIOKHA MOLUHbIE 3NIEKTPO- U
MarHuUTHbIE Nons, B ToM yncne BY.

5.04eBUAHO, AaTYMK, (PUKCUPYHOLLUMIA OCHOBHOW (DOTOH Mepes BbIXOAHbLIM 3epKarnom,
JOMKeH OblTb Onke K 3epkany, 4ToObl BTOpOW AaTyMk ycnen 3aduKcupoBaTb
MHpOpMaLIMIO «paHTOMHOIO» KaHarna, ecfim oHa ecTb.

6.04eBnaHO, He06X0AMMO NOCTOAHHO MPOU3BOAUTL MPOBEPKY KOPPEKTHOCTU YCTAaHOBKU
(kanmbpoBky) B 00bIMHOM pexume wuHTepdepomeTpa Maxa: npu [BYX OTKPbITbIX
KaHanax ooTOH AaeT TONbKO OAHO3HAYHbIA UCXOA, MPU 3aKPbITUN OAHOrO U3 KaHarnoB —
paBHOBEPOSATHbIE UCXOAbI.

7.Vcnonb3oBaTtb ANA «pasgeneHus» ¢GoTtoHa Ha 4vactu gpyrme cnocobbl, NOMUMO
nonynpo3payvHbIX 3epkan, obnapawowme KBaAHTOBOW CNOCOOHOCTLIO K
HeornpeaeneHHoCTN nyTen.

Kak BapraHTbl MOXXHO pacCcMOTPETb Apyrue aKkCnepumMeHTbl ¢ nHTepdepomeTpom Maxa-
Llangepa:

8.Mcnonb3oBaTb MHOrOCTYNneH4YaTbli UHTEPdEPOMETP aHaNoOrnMYHbli UHTEPEPOMETPY
Maxa-LlaHgepa, B koTopom poTOH ByaeT noaBeprHyT MHOrokpaTHOMY BO3AEWCTBUIO
nonynpo3payYyHoro 3epkarna, YToO OOJKHO Bbl3BaTb BO3HMKHOBEHME daHToma ©Oonee
BbICOKOro nopsigka. Ecnun kaxgbin n3 baHTOMOB «3abnpaeT» YacTb 3HEPrUM OCHOBHOIO
OTOHA, TO K MOMEHTY BCTPEYM €ro C OCHOBHbIM (POTOHOM, MOCNEAHUA MOXET UMETb
Oonee 3ameTHble «aedeKkTbl». Bo3aMoXxHO, 4TO AByXLeneBon acpdekT HabnogaTbca He
OypeT, nockonbky daHToM ByaeT «He poAHbiM». OgHako ecnu obecneynTb «BCTpeYy»



doTOHa B OOpaTHOM nopsake Co BCEMM ero haHTOMamu, Ha BbIXOLE YCTAHOBKU
[OMmKeH ObITb 3adhnKCMpoBaH OQHO3HAYHbIN UCXOA,

9.IHTepecHbIM nNpeacTaBnsaeTcs 9KCNEePUMEHT, KOrga Ha Bbixode MHTpedepomeTpa
Maxa-LlaHgoepa moxeT 6bITb nonyyeHa craHgapTHas UHTEpPdEPEHLMOHHas KapTuHa:
Hanpumep, ecnu BMECTO MOCneAHero nosfynpo3payYyHoro 3epkana WCnonb3oBaTb
G OTONNACTUHKY.

OuyeBnaHO, AaHHas KOHUENUWA YCTaHOBKM AOMycKaeT v Apyrne sapuaHTbl. Crnoso 3a
dusnkamm — akcnepMMmeHTaTopamu.

3akntouyeHue

Kak 6bino nokasaHo Bbille, HapyweHue uHTepdepeHuun Bbi3bIBAETCA
PaKkTUY4eCKM TONbKO OAHUM OBCTOATENLCTBOM: MNPUHLUMNUANBHON BO3MOXHOCTbIO
3HaHUA coCcToAHUS OObeKkTa, 3HaHMe B KaKOM M3 COCTOSHUIA Cyneprno3svnuum OH
HaxoguTCA nepeg MOMEHTOM Komfarnca BekTopa COCTosHWA. [lpn 3TOM KBaHTOBO-
MeXaHU4eCKUn dopmanuam OAMNHAKOBO HEenpoTMBOPEYNBO aonyckaet
CYyneprno3nUMOHHbIE COCTOSHUSA HEe TOSbKO KBAHTOBbIX ODBLEKTOB (MWKPOMUP), HO U
MakpobbeKTOB. HuMKakux NpoOTMBOpEYMiA CO 34paBbiM CMbICIIOM W MpaKTU4EeCKon
OEeATeNnbHOCTbIO Takoe onucaHue He cosgaeT. Ecnu Bo3aMOXHO obecneunTb ycrnosus
BO3HWKHOBEHWUS KBAHTOBO-MEXaHWYECKMX SBfeHMs B obnactu MakpoobbekToB
(Makpomupa), 3T ABNEeHUa NMET OYEBMAHOE NPaBO Ha CyLlecTBOBaHME.

B yacTHOCTM, HEeT HUKaKMX TEXHUYECKMX, MaTeMaTU4YecCKMX W KBaHTOBO-
MexaHn4Yeckux NpenaTcTBUn Ana HabnwgeHna nHTepdepeHunn MakpoobbekTa B TOM
Xe camMoM Buae, YTO U UHTepdepeHunsa B OByXLIENeBOM 3KcnepumeHTte. [dpyrumu
CrnoBamMu, KPUKETHbIN wwap (KOT, CMOH, YenoBekK), npofieTeBlUne B COOTBETCTBYIOLLMX
yCrnoBusAx (OrpaHUYEeHnNss 3HaAHUA O (PaKTMYECKOM HaxoXaeHunm obbekTa B O4HOM M3
BO3MOXHbIX COOCTBEHHbIX CYNeprno3VUMOHHbLIX COCTOSAHWUIA) 4Yepe3 aHanornyHyro
KBAHTOBO-MEXaHMYECKOW YCTAHOBKE [AOSIKHbI MokasaTb BCe Te Xe HABMEeHUs, 4TO U
OBYXLLEneBon 3KCnepumMeHT. A UMEHHO: AudpaKkUnsa Ha HEKOTOPOM nogdobun Lienew,
BOJTHOBYIO MHTEPEPEHLMIO U «NoNagaHme» MakpoobbekTa B onpeaereHHblie obnacTtu
COOTBETCTBYIOLLEro 3kpaHa. HeT Hukakux npvHUMNManbHbIX NPENSATCTBUMIA ANS TaKoro
ncxopna.

OpHako peanbHas CNOXHOCTb UNW [aXe HEeBO3MOXHOCTb MPOBEAEHUS Takoro
9KCMEPMMEHTa Bbi3BaHa, OYEBUAHO, HEBEPOSATHO BbLICOKOM CIIOXHOCTbIO obecneynTb
3aMKHYTOCTb MaKpOCKOMUYECKON CUCTEMbI, €€ W30NIMPOBAHHOCTL OT OKPYXEHUS,
BbI3blBAlOLLEro  Mpoueccbl  AekorepeHuun, obecnevyeHmn ee  HenokKarnbHOro
Cyneprno3nUMOHHOIo COCTOAHUSA. TeM He MeHee, NPUHLUMUMUANbHO HUKAKUX OrpaHNYEeHUI
K 9TOMY HeT.

Kpome TOro, cynepnosuuus COCTOSHUW MOXET paccMmaTpuBaTtbCA B CaMOM
LLIMPOKOM KBAHTOBO-MEXaHNYECKOM CMbICne: BCE anbTepHaTUBHbIE
(B3anmowucknoyaloLwme, HeKOMMYTUPYIOLLNE) COCTOAHUSA NIOOOro MakpoCKOMMYECKOro
ob6bekTa MoryT BbITb OnNMcaHbl B BUAE BEKTOpPA COCTOAHUA. He ABNSETCA UCKITIOYEHNEM
N napagokc LpeanHrepoBCKoro kota. B peanbHOCTW BpsAg Nu BO3MOXHO obecneyunTb
NOSHYIO U30NAUMIO CUCTEMbI OT OKPYXXEHUsl, NO3TOMYy AONs BHeELUHero Habniogatens
BCerga cCyuwecTtByeT MpuHUUNuanbHas 603MOXHOCMb MNOMyYUTb UWHGOpMaUMo o
PaKTUYECKOM COCTOSIHUW KOTa, YTO MCKMYaeT Kakyt Obl TO HW OblN0 BO3MOXHOCTb
Nony4YnTb YNCTOE CYyneprno3muUMOoHHOe cocTosHme. Ha aTo Heobxoaumo obpatuTb camoe
npucTanbHoe BHWUMaHue. Peyb naet He npocTo 00 M30MAUMM CUCTEMBI C KOTOM OT
oKpyXawLiero Mmpa wn BHelwHero HabnogeHns. Peuyb upget o 6Gonee LMpokom,
yHAAaMEHTaNbHOM W NpuHUMNManbHOM obctosaTenbcTBe. Kakum obpasom, 4yepes
Kakme MexaHu3Mbl OObeKTMBHaA peanbHOCTb perynvpyeT npouecchl cynepnosvuun B
3aBUCMMOCTW OT MMMNOTETUYECKOW, NPU3padYHOn, bopManbHOW 803MOXHOCMU MONYYUTb
3HaHWe O COCTOAHUWN CUCTEMBbI — CKa3aTb TpyAHO. OgHaKo UMEHHO 3TO ODCTOATENLCTBO



O[HO3HAa4YHO onpedenseTr BO3MOXHOCTb  BO3HUKHOBEHMS  CYNeprno3vLMOHHOro
COCTOSIHUSI B CUCTEME (HEBAXXHO, KBAHTOBOW MU MaKPOCKOMNYECKOMN).
CnpaBegnuBocTn pagu, crnegyetr OTMeTUTb M obpaTtHoe 06CToATenbCTBO.
Kaknmu 6bl cTporumn HU 6binn paccyXaeHnsi 0 KBaHTOBO-MeXaHU4YeckoM hopmanmsme
Cynepnosvumn, ecTb CepbesHOe BO3paXeHuMe MNpPOTUB Hero. XOTA Mbl HE MOXEM
N30NupoBaTb KOTa OT OKPYXeHuss n obecneuntb 6e3yCrnoBHY MNPUHUUNUANBHYIO
HEBO3MOXHOCTb BbIACHEHUS €ro0 COCTOSAHWUS B CYMEpPno3nLun <OKUB-MEPTB», Mbl
OOMNYyCTUMW, YTO 3TO, TEM HE MEHee, BO3MOXHO. Takas BO3MOXHOCTb «3HaTb» He
NO3BOMSET HaM OCYLUECTBUTb WHTepdpepeHuM0 KOTa U KOCBEHHO HabnwogaTb ero
COCTOSIHME CYMepnosnumm, HO TEOPETUYECKM €€ MOXKHO ucknountb. OgHako B 3TOM
crniyyae gaxe npw nosiHoM M NPUHUUNNANbLHOW HEBO3MOXHOCTU ONpeaennTb COCTOSHUE
<OKMB-MEPTB» Mbl arnpuMOpPHO 3HAEM, YTO OH HE CMOTPS HW Ha 4YTo Nnbo xme, Nnbo
MepTB. OTO HEOTbEMMEMOE CBOWCTBO XMBOro cyulectsa. A Tem 6onee cyllecTsa,
obnapatoLlero cosHaHnemM. ATO UCKMIOYUTESNbHBIN, 0CObbIN MakpoobbekT. Kakum Obl HY
ObINO €ro COCTOAHME CO3HAHUSA UMK XXU3HWU, OH ONPEeAENeHHO MOXET ObiTb Nnbo XuBs,
nmbo mepTB. 3JTO, BO3MOXHO, €OMHCTBEHHbI MaKpooObLeKkT, obnagatowmi
B3aMMOWCKIIOYAOLWMMN  COCTOSAHUAIMW, B KOTOPbIX OH HE MOXET HaxoauTbCs
00HOBPEMEHHO. 3HAEM NN Mbl O TOYHOM €ro COCTOSHUN UIN HET, TEM HE MEHEE, 3TO HEe
AaeT HaM OCHOBaHMIN yTBeEpXAaTb, YTO OHM 0Da peanbHbl. TO eCTb B J@HHOM criyyae
HE3HaHME OAHOr0 U3 3MuX COCTOSAHMIA OObeKTa He NPUBOAUT K MOSABMNEHUID KX
cynepnosvumn. PopmanbHO Mbl, KOHEYHO, MOXEM AOMYCTUTb MX COCYLLEeCTBOBaHME, HO
peanbHOCTb W 34paBbliii CMbICI UCKIOYAKOT TaKyld BO3MOXHOCTb. CrnegoBaTenbHo, Ans
XnBoro obbekTa (Mnu obbekTa, obnagaroLLlero Co3HaHNEM) COCTOSIHUE CYyNnepno3nLmmn
SIBNEHNe UHTepdepeHunn HEBO3IMOXHbI AaxKe NpU OTCYTCTBMM 3HAHWUS U OTCYTCTBUS
3anyTaHHOCTM C OKpPY)XeHuem. A pas Tak, TO SABMeHMe Cynepnosvumm SABMAsSeTCS B
OAHHOM cnyvae yucmbiM MaTeMaTU4ECKUM (KBaHTOBO-MEXaHUYECKNM) (hOpMann3mom.
MogobHoe wucKNioYeHUe M3 npaBuna MO3BOMSET MOCTaBUTb NOL4 COMHEHME U BCE
NPaBuno LENNKOM:
MpuHUMNUManbHass HEBO3MOXHOCTb 3HATb COCTOSIHME (poTOHA (O4HO M3 BO3MOXKHbIX
CYyNepno3nUMOHHbIX) AOSKHa AonyckaTb, YTO Ha caMOM Aefne 3TO COCTOsiHME €CTb U
OHO CTPOro OOHO3HA4YHO, a He ABNAETCA cynepnosnunen OAHOBPEMEHHO MPMUCYLLNX
POTOHY COCTOSAHWIA.
HencteutenbHo, ecnun paxe obecneynTb BCe HeobxoguMmble YCNoBuUs  ONS
BO3HMKHOBEHUSI CYNeprno3NLMOHHOIO COCTOSIHUS «XKUB-MEPTB» (YNCTOE COCTOSIHUE), TO
C IOrMYECKON TOYKWU 3PEHUS Mbl HE MOXeM 00rnycmumb pPearlbHOro BO3HUKHOBEHMS
TaKoro COCTOSIHUSA: OQHOBPEMEHHO «XKWB U MepTB». BMecTo aTOro HenpoTUBOpPEYNBO
MOXHO MNPUHATb 3TO COCTOSHME CYNepno3vuuKn, Kak OTCYTCTBME HALIero 3HaHuA O
COCTOSIHUM <OKUB» WUNU «MEPTB» W 3aMEeHe €ro Ha gbopmarsbHoe, 8epPOosImMHOCMHOEe
nceBao-Cynepno3nUMOHHOE COCTOSIHME. A MOCKONbKY KBaHTOBAs MeXaHuka NpoBOAUT
aHanorui Mexay KBaHTOBOW M MaKPOCKOMWYECKOW Cynepnosvumen, To 3TOT BbiBOA B
paBHOW Mepe MOXET ObITb OTHECEH M K CyNepno3nuumn KBaHTOBOWA.
Keanmoeasi cynepnosuyusi cmaeumcsi no0 COMHeHuUe. cyneprno3uyusi — amo He
peanbHoe  sieJsieHuUe, a Mamemamuyeckul  ¢hopmanusm, npaeusibHO
onucblearowull peasibHOCMb.

Nurepartypa
[ata poctyna ko Bcem URL: 01.05.2012

1. XokuHr C., NeHpoys P., Npupoaa npoctpaHcTea u BpemeHu. — Mxesck: HALL
«PerynapHas n xaoTuyeckas guHamuka», 2000, 160 cTp.



. boymerictep [., SkepT A., Llannuurep A., du3sunka kBaHTOBOW MHGPOPMaLMN. -
http://quantmagic.narod.ru/Books/Zeilinger/gl.djvu

. Capbepun A., KBaHTOBas MexaHuka u punsnka anemeHTapHbix Yactuy,. — M.: Mup,
1989

. 3apeuHbin M.W., KBaHTOBast n MucTuyeckas KapTuHbl mupa, 2004,
http://quantmagic.narod.ru/volumes/VOL122004/p2301.html
http://www.its.profdiplom.ru/public_11.html

. Menpoys Pogxep, HoBbIn ym kopons: O kKoMnbioTepax, MbILLNEHUN N 3aKOHaX
dusukn: MNep. ¢ anrn. / O6w,. peq. B.O.ManbiweHko. — M.: Egutopuan YPCC, 2003.
— 384 c. OpurmHan ctatbu:

Roger Penrose, The Emperor’'s New Mind. Concerning Computers, Minds and The
Laws of Physics. Oxford University Press, 1989.

. Bacciagaluppi G., Ponb gekorepeHunn B keaHTOBOM Teopun: NepeBog
M.X.lLWynbmaH. - MIHCTUTYT uctopumn n cdounocodumn Haykm n texuumkm (Mapux) -
http://quantum3000.narod.ru/translations/decohere_stan.htm

. XokuHr C., KpaTkas ncropusi BpeMeHu oT 60rbLIOoro B3pbiBa A0 YEPHbIX Ablp. —
CankTt-lNeTepbypr, 2001

. UbineHtok KO.M., CooTHOLLEHNE HeonpeaeneHHOCTEN U NPUHLMN
pononHutensHoctn? — M.: MNMpupoga, Ne5, 1999, ¢.90

. benuHckun A.B., KBaHTOBas HenokanbHOCTb U OTCYTCTBUE anpUOPHbIX 3HAYEHUI
N3MepseMbIX BEMNYMH B 3KCNepuMMeHTax ¢ poToHamu, - YOH, 1.173, Ne8, aBrycT
2003.

10.MeHcknin M.B., KBaHTOBas MexaHuKa: HOBblE€ 3KCNEPUMEHTbI, HOBbIE NMPUMOXEHUS U

HoBble hopMynNMpPOBKKU cTapblx BonpocoB. — YOH, Tom 170, Ne 6, 2000 r.

11.MyteHnxuH .B., Napagokckl KBAQHTOBOW cyneprnosvumm B Makpomupe, KsaHToBas

Marus, 3, 3101 (2006),
http://www.quantmagic.narod.ru/volumes/VOL332006/p3101.html
http://samlib.ru/editors/p/putenihin p w/super.shtml




