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Urpaer nu bor B koctn? U BO yTO Mrpawot ¢pusznku? Hukons Kuzan, aBTop
MPOPBIBHOTO KEHEBCKOI'0 IKCIEPUMEHTA IO NepeAade KBAHTOBOU 3alTyTAHHOCTH
(pOoTOHHBIX TIap MO ONTOBOJIOKHY, U3JIaraeT CBOM B3IJIsAIbl HA (DyHAAMEHTaIbHbIE
BOIPOCH! KBAaHTOBOM (PM3UKH uepes3 Mpu3My Urpsl besa — BooOpaxkaemMoro
9KCIIEPUMEHTA, B KOTOPOM PacCMaTpUBAETCs TEOPETUUYECKAst BOSMOKHOCTD
CBEPXCBETOBOM Iepenayr MHGOPMalMY ¢ UCTIONIb30BAHUEM 3aITyTAHHBIX YaCTHII.
PeasnbHble 9KCIIEPUMEHTHI C HUMU JOKA3aJIM HEJIOKAJIBHYIO IIPUPOLYy MUPA —
BOMPEKU UHTYUTUBHOMY KEJTaHUIO YUEHBIX, COOBITHS B YIAT€HHBIX TOUKAX
BceneHHol MOTyT HETTOCPEACTBEHHO 3aBUCETh IPYT OT Jpyra. VictuHHasi npupoaa
9TUX SIBJICHUM U BBITEKAIOIIME U3 HUX CJIE/ICTBUS B MOC/IEAHEE BPEMS CTalI
ropsiuert temou pusuku. [1o MHEHHUIO aBTOpa, BTOpasi KBAHTOBAs PEBOJIOIMS,
HayaBIIAsICs B MOCIEAHEM JIecATUIeTAN XX BEeKa, MO3BOJUT MOCTPOUTh HOBBIH,
HEMPOTUBOPEUYMBBIM U TUIONOTBOPHBIN B3MJISI]l HA MUP.
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Bce npasa 3auwuumenvi. [Ipoussederue npeoHa3HAMEHO UCKAOUUMENLHO ONsl YACTHOZ0 UCNONb-
306anus. Hukaxas wacmo 31eKmpoHHO20 3K3EMIASPA OGHHOU KHU2U He MOdicen Oblnb 860CNPOU36e-
0eHa 6 Kakoli Obl mo Hu 6b110 hopme U KaKumu Obl Mo HU ObLAO CPEOCMBAMU, BKAIOUAS PASMEULEHUE
6 cemu MHmeprem u 6 KOpROpamueHsIxX cemsix, Onst NYOAUUHO20 UAU KONNEKMUBHO20 UCNONb308AHUSL
0e3 NUCLMEHH020 PA3PeueHIUs: 8Aa0enba agmopcKux npas. 3a HapyuleHue agmopcKux npas 3aKo-
HOOAMenbCmMeoM NpedycCMOMPEHA 8bINAAMA KOMNEHCAWUU NPasoodraoamens 8 pazmepe 00 5 MAH.
pyoneti (cm. 49 30AI1), a maxdice Yyzon068HAsE OMBEMCMBEHHOCHTb 8 BUOE NUULEHUSL CBOD00bL HA CPOK
00 6 nem (cm. 146 YK P®).
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YNOPHO NbIMAemcst npucnocooums mup k cede. Iosmomy npozpecc 3asucum
OM HEPABYMHBIX HOOEIL.
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A moey npeocmasumuv cebe makoe Oyoyuiee, 8 KOMOPoOM Mvl Oyoem

0n51 pOOOMO8 MeM, Uem Celuac S8AOMC co0aKu 05 M0o0ell.
Koo Illennon
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IIpeaucioBue

«JI1060Bb ¢ nepBoro B3rAAal» — Tak Hukonsa 7Kusan onvcan cBoM OIylieH!s B IeHb, KOTAa
OH y3HaJI 0 TeopeMe besuta. Ycabimas 310, 51 CHOBa BEpHYJICA B TOT OCEHHUM JeHb 1974 rona, Korjaa,
NOTpyKeHHBI B M3yUYeHHE MAJIOM3BECTHOH B TO BpeMs padoThl [IxoHa bemna, s mOHsI, 4TO criop
Mesx 1y bopom 1 DiHIITERHOM 00 MHTEPITPETAIN KBAHTOBOM MEXaHUKH MOXKET OBITh Pa3pelleH KC-
nepuMeHTaIbHO. He Tak yx MHOTO (bM3HKOB OBUTH OCBEOMJIEHBI O IpOOieMe, MOTHITON DUHIITEH-
HoM, [Tononmsckum 1 PozeHom, HeMHOTMe ciiblianm o HepaBeHcTBax beria, 1 coBceM Majio ObUIO TexX,
KTO CYMTaJl BOIPOCH OCHOBOIOJIAraloIMX KOHLENIMI KBAaHTOBOM MEXaHUKHU JOCTOMHBIMU CEpbe3-
Horo BHUMaHus. Pabory DI1P, onyomkoBannyio B 1935 rony B xypHaie Physical Review, MoxHO
OBLIO JIETKO HAWTU B YHMBEPCUTETCKMX OMOJIMOTEKaX, Yero Hesb3sl ObLIO cKa3aTh 0 padore berna,
OIyO/IMKOBAaHHOM B HEU3BECTHOM HOBOM KYpPHaJle, KOTOPOMY CYkJEHO ObLIIO MCYE3HYTh MOCIIE YeT-
BEPTOro BHIITYCKa. B Te BpemeHa, korja emie He cymecTBoBajio MiHTepHeTa, padoThl, KOTOpbIe He ObLIN
OnyOJIMKOBaHBI B KPYIHBIX JKypHaJlaX, TPUXOAWIIOCH PaclpoCTpaHsATh B porokomusax. Mosi cod-
CTBEHHAasl KONHMS JIOCTAJIach MHE W3 Marku, Kotopyio coopan Kpucruan Imodep (Christian Imbert),
Monoaoii npogeccop Muctutyra OnTrky, no ciyvaio Busuta 0Hepa [lumonu (Abner Shimony),
npuranieHHoro B Opces bepnapom 1’ 9cnanba (Bernard d’Espagnat). OuapoBannbiid unesamu bena,
s PEIInJI, YTO MOsI IOKTOPCKasl JUccepTaiys OyIeT OCHOBaHa Ha KCIEPUMEHTAIHBIX TeCTaX Hepa-
BeHCTB bera, 1 DMOep cornacuiics B3ATh MEH IOfl CBOE KPbLIIO.

B ynuBuTenbHO sicHOW pabote benna s yBuzen cepbe3Hblil BBI30B /ISl SKCIEPUMEHTATOPOB:
M3MEHEHNe OPUEHTALMU MO PU3ALMOHHBIX IETEKTOPOB, B TO BPeMs KakK 3allyTaHHbIE YaCTULIbl pac-
MIPOCTPAHSIIOTCSI OT UCTOYHMKA B 00JIACTh M3MepeHHsl. Bblio He0OOX0AMMO UCKITIOUUTD BIIMSTHAE OpH-
EHTAaLMK NOJIPU3aTOpa KaK Ha MEXaHU3M M3JIy4YeHus, TaK U Ha U3MEpEeHUe, NPUMeHss sl 3TOro
MPUHLMI PEIATUBUCTCKOM MPUUMHHOCTH, KOTOPBIN 3alpeniaeT pacnpocTpaHeHue JToObIX (pusmye-
CKHX 3(p(EKTOB CO CKOPOCTHIO BHIIIE CKOPOCTH CBETa. TakoW KCIEPUMEHT MOT Obl OOBSICHUTb
caMmy CyTb KOH(DJIMKTA MEXIY KBAHTOBOM MEXAHUKOW, C OJHOU CTOPOHBI, U MUPOBO33pEHUEM DVH-
ITelHa — C APYromu.

DVHIITEVH 3allMIIaJl JJOKAIBHBIN Peaiu3M, COUYETABIIMI ABa NpuHUMIa. [lepBriid yTBep)aan
dusuueckyro pearvHocms cUcTeMbl. BTopoil — eunomesa o nokanvHocmu — 4t0 CUCTEMa He TO[-
BEpXKEHA BIIMSHUIO COOBITUM, IIPOUCXOAAIIMX B APYTOM CUCTEME, OTAEIEHHOW OT MepBOM MPOCTpaH-
CTBEHHO-TIOIOOHBIM HMHTEPBAJIIOM MPOCTPAHCTBA-BPEMEHHU, TMOCKOJIBKY B MPOTHBHOM CJydae [BeE
CHCTEMBI JIOJKHBI ObLITH Obl 0OOMEHHMBAThCSI BO3ACHCTBUSIMHE, PACIIPOCTPAHSIONMMUCS ObICTpee CBETa.
B urore Haim sKkcnepyUMeHTHl OATBEPANIN NPe/ICKa3aHusl KBAHTOBOM MEXaHUKHU, U (pU3MKaM IpU-
IIJIOCh OTKa3aThCsl OT JIOKAJIBHOTO peajii3Ma — OT B3IJIsi[Ia Ha MUP, KOTOPbIN Tak yOeJUTENIbHO 3allli-
m1an duHiTerH. Ho oT yero ke ciaenoBaio oTka3arbesl — OT peajnu3Ma UK OT JIOKAJIbHOCTH?

Wnes orkaza oT NOHATUS (PU3UUECKON PEasbHOCTH He MPENCTABISIETCS MHE YOSIUTEIbHOM.
Sl BUKY pOJIb yUEHOTO Kak pa3 B OMUCAHUM PEaIbHOCTU MHUPO3[aHusl, @ He IPOCTO B Mpe/ICKa3aHuM
Pe3y/IbTaToB, KOTOPBIE MOKAXYT HAIlM M3MepHTesbHble puOopsl. Ho ecit B 9T0OM YacTu KBaHTO-
Bas MEXaHWKA HaXOIUT MOATBEPKAEHHUE, — a CETOHSA TOT BBIBOJ MPEJCTABIAECTCS HEU30EKHbIM, —
TO O3HAYaeT JIM 3TO, YTO MBI JOJUKHBI IPUHATH CYLLECTBOBAHUE HEJIOKAIbHBIX B3aUMOJEWCTBUIA,
KOTOpBIE SIBHBIM 00pa3oM MPOTUBOPEYAT NPUHIMITY PENSTHBUCTCKOM MPUYMHHOCTH DUHIITEHHA?
W ectb 1n Hazjexaa Korga-HUOYAb MCHOJIB30BaTh 3Ty KBAHTOBYIO HEJIOKAJIBHOCTb VIS Nepefayuu
TIOJIE3HOTO CUTHAJIA, HAIPUMepP BKJIIOYEHHS JIaMIIbl MJIM pa3MellleHrst opaepa Ha (hOHIIOBOM OUpiKe,
CO CBEPXCBETOBOW cKopocThio? Ho Kak pa3 3aech mposBiseTcs Apyras XapakTepHas yepra KBaH-
TOBOM MEXaHUKH, & UIMEHHO: CYLIECTBOBAHUE (PYHOAMEHMANLHOU KEAHMOBOL HEONPEeOeNeHHOCU .
W3-3a Hee CTaHOBUTCS COBEPIIEHHO HEBO3MOXKHBIM INOBIUATh HA (DAKTUYECKHUI Pe3ysbTaT JII0O0ro
9KCIIEPUMEHTA, €C/IM KBAaHTOBAsI MEXaHUKA TOBOPUT O TOM, YTO BO3MOXXHBI HECKOJIBKO PE3y/IbTaToB.
Jla, KBaHTOBasi MEXaHHKa MO3BOJISIET OUEHb TOYHO PACCUUTATh BEPOATHOCTh KaXKJOIO U3 BO3MOKHBIX
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PE3YJIbTaTOB, HO 3TH BEPOSTHOCTH UMEIOT JIMIIb CTATUCTUUECKHIA CMBICIT ITPY MHOTOKPATHOM TIOBTO-
PEHUU IKCIEPUMEHTA, HO HUUETo HEe TOBOPAT HaM O Pe3yJIbTaTe OAHOTO KOHKPETHOTO SKCIIEPUMEHTA.
NmenHo 31a ghyHOamenmanvHas KeaHmMo8as CAYUaiHOCMsb 3alPeIiaeT BO3MOKHOCTb CBEPXCBETOBOM
KOMMYHUKAIIWH.

Cpenu MHOTHX TOMYJISIPHBIX U3JI0KEHUH MOCTIeTHUX TOCTUKEHUI KBAHTOBOUM (PU3UKU KHUTA
Huxonsa 7Kuszana nopuepkuBaeT KJIOYEBYIO POJIb (DYHIAMEHTAJIBHOW KBAHTOBOM CIYyYalHOCTH,
He Oyab KOTOPOM, Mbl OBl MOTJIM PACCUMTHIBATh HA M300peTeHue CBepXxcBeToBoro Tejerpada. Ecimm
9TO HAYYHO-(PaHTACTUIECKOe N300peTeHre KOrja-HIOYIb BOIIOTUTCS B )KU3Hb, HAM MPUAETCS paii-
KaJIbHO NIEPECMOTPETh BCE, YTO MBI 3HaeM O (pu3MKe. 5 coBceM He MMEI0 B BUJY, UYTO CYLECTBYIOT
HENpPUKAcaeMble M HEIpeJIoKHble (PU3MUECKUE 3aKOHBI, HETOJBJIACTHBIE HUKAKOMY IE€PECMOTY.
CoBcem Ha00OPOT, JIMYHO 51 YBEPEH, UTO Kaskaas1 (pru3rueckasi Teopust OqHAXKIbI OyAeT 3aMeHeHa JIpy-
roii Teopueid 6osbiiero Macimrada. Ho HekoTopble n3 TeOpuil HACTONBKO (PyHIAMEHTAIbHBI, YTO UX
MepecMOTp BJIEUYET 32 cOOOW KOHLIENTYAIBHYI0 PEBOMIOLMIO C JAJIEKO WAYHIMMH TMOCIeICTBUSAMHI.
W x0T HaMm BceM M3BECTHBI HECKOJIBKO NMPUMEPOB TaKUX MEPEBOPOTOB B MCTOPUM YEJIOBEYECTBA,
OHU TEM HE MEHEE CTOJIb UCKJTIOUMTENIbHBI, YTO K HUM HE CJIe[lyeT OTHOCUTBCS CIIOKOMHO. B 3TOM KOH-
TEKCTe OObSICHEHHE, T0OYeMy KBAHTOBAS HEJIOKAJIbHOCTb, KAKOH ObI CBEPXbECTECTBEHHOW OHA HU Ka3a-
J1ach, HE MOKET HU3BEPrHYTh IPUHIIMI PEIATUBUCTCKON MPUYMHHOCTH, KOTOPBIH 3arlpelaeT CBepX-
CBETOBYI0 KOMMYHHUKALIMIO, KQXKETCsl MHE OUY€Hb BakHOI Temol B kHure Hukomns 7Kusana.

Tot (pakT, 4TO 3Ta KHUra 3aHUMAET OINPENEICHHYIO MO3UIMI0 [0 3TOMY BOIPOCY, Bpa3pe3
C IpyrvMMH TIONYJISIPHBIMH B3IJIsiIaMu, HeynuButeneH. Hukons JKuzaH siBiisieTcs OqHAM U3 KIIoYe-
BBbIX UTPOKOB B HOBOI1 KBAHTOBOI PEBOJIIOLIMH, KOTOpasi IPOM301IUIA B MocieaAHel yerseptu XX CTo-
JIETH .

[NepBas kBaHTOBasA peBOMOLMs, B Hayame XX BeKa, OCHOBBIBAJIACH HA OTKPBITUM KOPITYCKY-
JISIPHO-BOJIHOBOTO JyaJiM3Ma. DTO OTKPHITHE JJAJIO CIIOCOO JOBOJIBHO TOUHO OMHUCATH CTATUCTHUECKOE
TMIOBEJICHNE aTOMOB, U3 KOTOPBIX COCTOUT MaTepusi, 0OJIAKOB JIEKTPOHOB, KOTOPbIE MEPEHOCST JEK-
TPUYECKUI TOK B METaJUIe WM MOIYIPOBOAHUKE, U MUIIMAPAOB U MUUIMAPIOB (POTOHOB B JIyue
cBeTa. Y Hac MOSIBUJICS MHCTPYMEHTApHiA [IIsl TOHUMAaHW I MEXaHMUECKUX CBOWMCTB TBEPABIX TeJl, B TO
BpeMs KaK Kjlaccuueckas (pu3MKa He MOIia OOBbSICHUTD, IOYEMY BEIIECTBO, COCTOSIIIEE U3 TTOJOXKH-
TEJIbHBIX M OTPHILIATENIbHBIX 3aps/I0B, KOTOpbIE MPUTATMBAIOT APYT ApYyra, He crumonmBaeTcs. Kan-
TOBasi MEXaHMKa Jlajla TOYHOE KOJMYECTBEHHOE OINMCAHUE IEKTPUUECKUX M ONTUYECKUX CBOKCTB
MaTepuasIoB 1 MPEJIOKUIIA CUCTEMY KOHIICIIIUI, HEOOXOAUMYIO [Tl OTIUCAHUS TAKUX YAUBUTEIBHBIX
SIBJICHUH, KaK CBEPXIPOBOAUMOCTb M CTPAaHHbIE CBOWCTBA OMNPE/ENICHHBIX JIEMEHTApHBIX YaCTHII.
B 3Ty nepBy1o KBaHTOBYIO PEBOJTIOIMIO (PU3UKHU M300PETH HOBbIE TPUOOPHI: TPAH3UCTOD, J1a3ep, MHTe-
rpaJibHble CXeMBbl, Oaroapsi YeMy CErojiHs Mbl JKMUBEM B MH(POPMAIIMOHHOM OOIIIECTBE.

Ho yxe x 1960-M rogam (pu3MKku HavasM 3aaBaTh HOBbIE BOIPOCHI, KOTOPbIE B IIEPBYIO KBaH-
TOBYIO PEBOJTIOLIMIO OCTABAJIMChH 3a KaJIpOM:

* Kak MOXHO IPUMEHATh KBAaHTOBYIO (PU3UKY, ECJIM BCE €€ MPEACKa3aHusl HOCAT YUCTO CTATH-
CTUYECKHUI XapaKTep U OTHOCSTCS K OTAETbHBIM MUKPOCKOIMYECKUM OOBEeKTam?

* Te HeBepoOSTHBIE CBOWCTBA 3aNYyMAHHbIX NAP KBAHMOBbIX 00BeKnog (KOTOpble ObUI OMH-
canbl B 1935 rony B pabore 00 DIIP-napamokce, HO HU pa3dy He HAOMIOAAINCH B JCHCTBUTEIHHO-
CTH), OHU JIEMICTBUTEJILHO COOTBETCTBYIOT PEaJIbHOMY MOBEIEHUIO IPUPO/IbI WIIM B 3TOM BOIIPOCE MBI
JOCTUIJIM TIPeeSIOB KBAHTOBOM MEXaHUKHU?

VIMeHHO OTBETHI Ha 3TH BOIIPOCHI, KOTOPBIE CHaYala JAajii SKCIEPUMEHTATOPbI, & IOTOM YTOY-
HWIN TEOPETUKH, TIPUBEIIM KO BTOPOM, IPOAOIKAIOIIEHCS 110 Ceid IeHb KBAHTOBOM PEBOJTIOLNH .

' Cm., Haripumep, A. Aspect: John Bell and the second quantum revolution, foreword of J. Bell: Speakable and Unspeakable
in Quantum Mechanics: Collected Papers on Quantum Philosophy, Cambridge University Press (2004); J. Dowling and G. Milburn:
Quantum technology: the second quantum revolution, Philosophical Transactions of the Royal Society of London. Series A:
Mathematical, Physical and Engineering Sciences 361, 1809, pp. 1655-1674 (2003).
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[NoBenenue OTIEMbHBIX KBAHTOBBIX OOBEKTOB JIABHO SIBJISTIOCH PEMETOM OKHBJIEHHBIX j1e0a-
TOB cpeau (pu3ukoB. B TeueHne nonroro BpeMeHW OOJbllasi YacTh YUYEHOrO COOOIIECTBA CUMTANIA,
YTO caM BOMPOC HE UMEET CMBICIIA U YTO OH B JIOOOM Cllyyae HeBaXeH, TaK KaK HUKTO He MOT ceOe
MIPE/ICTaBUTh, YTO MOKHO HAOMIOATh OT/IENIbHBIN KBAHTOBBI OOBEKT, HE TOBOPSI YKE O TOM, UTOObI
YIPaBJIsTh U MaHUIyarpoBaTh UM. 1o cnoBam DpeuHa Ilpénunrepa?, «c OTAETBHBIMI YaCTUIIAMHU
HE SKCIIEPUMEHTHUPYIOT, TaK ke KaK UXTUO3aBPOB HE BBHIPAIIMBAIOT B 300MAPKaX».

Ho Haumnas ¢ 1970-x roioB aKCIiepuMeHTaTOPBI pa3padoTaiv CrIocOObI, TO3BOJISIONINE HAOIIO-
1aTh OTAENbHbIE MUKPOCKOMHMYECKHE OOBEKTHl — JIEKTPOHBI, aTOMBbl M WOHBI, MaHMITYJIMPOBAThH
Y YIIPaBJIATh UMH. 5] MOMHIO BceoOliee BOOLYIIEBICHHE Ha MEXIyHAPOAHOW KOH(EPEHITUH 110 aTOM-
Houi usuke B bocrone B 1980 roxy, korna Ilerep Tomek mpencraBu neproe n300paxkeHue OHOTO
3aXBaYEHHOTO MOHA — €r0 MOKHO ObLJT HEIOCPEICTBEHHO HAOMIOAATH MO (PIII0OPECIIeHTHBIM (DOTOHAM,
KOTOPBIE OH UCITyCKaJ 10J] BO3/IENCTBUEM Jlyua Jla3epa. biarogaps nporpeccy skCepyuMeHTaIbHOW
(bUBKMKM MBI MOKEM MPSIMO HAOJIOATh KBAHTOBBIE CKAYKH, YTO MOJTOKUIIO KOHEI] MHOTOJIETHUM CIIO-
pam. Mbl Takke yBUJEJIH, YTO KBAHTOBBII (hOpMaIM3M ITPEK PACHO OIUCHIBAET TOBEEHUE OTIEIBHOTO
KBaHTOBOTO 00BEKTa — MPH YCIIOBUH, YTO MBI IIPABUILHO MHTEPIPETUPYEM BEPOSITHOCTHBIE PE3YITh-
TaThl pacyeToB. UTo KacaeTcsi BTOpOro BOIIpOca O CBOMCTBAX 3allyTAaHHOCTH, TO MpeJCKa3aH!sl KBaH-
TOBOW TEOPHUM CHavyasla ObUTH MPOBEpeHbl Ha (POTOHHBIX IMapax B CEPUU IKCIEPUMEHTOB, YCIOBUS
MPOBEJEHUS KOTOPBIX TIOCTENEHHO MPUOIMKAIOTCS K UICATBHBIM, B COOTBETCTBUM C 3aMBICTIOM TEO-
petukoB Bpoze [IxoHa beina. DT sKCiepyuMeHTHI IOIHOCTBIO MOATBEPAIIN NTPEICKa3aHUsl KBAaHTO-
BOU TEOpHUHU, KAKUMU Obl YTUBUTEILHBIMU T€ HUA OBLIH.

B 1980-x romax Hukomns XKuzan coOpan rpymimy CrHenuMajvucTOB MO MPUKIAJHON (PU3HKe
IJis paOOTHI HaJ ONTOBOJIOKOHHBIMU TeXHOJOTUssMU. OH BCEra WCTIBITHIBAJ JIMYHBIA M TEOPETH-
YECKUI MHTEepeC K OCHOBaM KBAHTOBOW MEXaHUKHU (HO JepXkall ero B CeKpeTe, Mo KpaulHel Mmepe
OT CBOEro padoTofaresis, TaK Kak B Te BpeMeHa MOCTaHOBKA MOJOOHBIX BOIPOCOB HE BCEI/a CUM-
TaJIaCh CTOSIIIIMM 3aHSTHEM), IO3TOMY HEyAMBUTENIbHO, yTo Hukonsa ’Kusan cran ogHuMm u3 nep-
BBIX B 9KCIEPHMEHTaX C KBAHTOBOH 3aITyTAHHOCTHIO (DOTOHHBIX Map B ONTOBOJIOKOHHBIX KaOessiX.
Oo6naas rIyOOKMMH TIO3HAHUSIMU B ONTOBOJIOKOHHBIX TEXHOJIOTHSIX, OH CMOT UCIIONb30BaTh KOM-
MepyYecKue TeJeKOMMYHUKAIIMOHHBIE ceTh Bo3iie JKeHeBbl, YTOObI MPOJEMOHCTPUPOBATh, K YIUB-
JIGHWIO CAMUX KCIEPUMEHTATOPOB, YTO SIBJIEHHUE 3allyTAHHOCTH MOKHO HAOMIOAATh JaXe MPH pac-
XO/IEHMM Ha HECKOJIbKO JECSATKOB KMJIOMETPOB. OH MpPOBEJ HECKOJIbKO KOHUENTYaJIbHO MPOCTBIX
TECTOB U BbIBEJI COBEPIIEHHO MOPA3UTEbHBIE YePThI 3aITy TAHHOCTH MEXy YIAJICHHBIMUA COOBITHSIMH,
a TaKKe IKCTIEPUMEHTAJIBHO pean30Ball IPOTOKOJ KBAHTOBOH Tesenoprauuu. Codyerast HABBIKU TEO-
peTHKa B KBAaHTOBOU (PM3UKE U SKCIIEPTA B ONTOBOJIOKOHHBIX TEXHOJIOTHSIX, OH ObUI OOHUM U3 TIep-
BBIX, KTO Havaj padoTaTh HaJ MPAKTHYECKUMU MPUMEHEHUSIMH SIBJICHUs 3allyTAHHOCTH, TaKUMU
KaK KBaHTOBasl KpUnrTorpadus v reHeparysi ICTHHHO CITyYaiHbIX YUCe]T.

ITO coYeTaHHE TAJIAHTOB MPOCJIEKUBAETCS B €I0 YBJIEKATEIbHOW KHUIE, 1€ TOHKHE BOIIPOCHI
KBAaHTOBOHM (DM3WKU W3JIAraloTcsl MpU IMOMOINM SI3bIKA, JOCTYITHOTO JAJICKOW OT HayKW MyOivKe
1 0e3 MpUBJIeYEHHST MaTeMaTHUeCcKOro anmnaparta. Hukomst oObsiCHSIeT sSIBJIeHHsI 3aITy TAHHOCTH, KBaH-
TOBOM HEJIOKAJIbHOCTH Y KBAHTOBOM CITyYallHOCTH M ONMCBHIBAET MPUMEPBI IPAKTUIECKOTO MTPUMEHe-
Hust. Ho 310 He mpocTo nomynspHoe n3joxkeHue. CrieruanicTsl B KBAHTOBOM 00IACTH HAWAYT 37eCh
rIyOOKHe pacCyXAeHHs] 00 3TUX SIBIEHHSIX, UCTUHHAS TPUPOAA M TMOCIENCTBUS KOTOPBIX BCE eIle
HENOCTUKUMBI JIJI51 HacC.

KacarenpHo Bompoca 0 TOM, JOJKHBI JIM MBI TIOC/IE SKCIIEPUMEHTATIBHOTO OIPOBEPKEHUS
JIOKQJIBHOTO peasiu3Ma OTOpPOCUTD (PU3UYECKYI0 peasibHOCTh WITH MJEI0 JIOKATBHOCTH, sl IPUIEPKH-
BalOCh TOTO k€ MHeHMs, uyTo U Hukons Kuzan: naxke ecim cuurarh KOHUEMLMIO JIOKAJIbHOTO pea-

’E. Schrodinger: Are there quantum jumps? British Journal for the Philosophy of Sciences, Vol. 111, p. 240.

3 MO:XHO 3a0bITh 6C3BBIXOZlHOC PpeLIeHuE, KOTOPOE 3aK/II0YACTCS B OTPULAHWUM ITOHATUA CBOGO}IHOﬁ BOJIM, — 1ar, KOTOpblﬁ rnpe-
BpalacT 4YeJIOBEUYECKUX CYIIECTB B IIPOCTBIX KYKOJI, KOTOPbIMH YIIPABJIAET 0O0r 3HaeT 4YTo 32 neMoH Jlaraca.
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JM3Ma IIEJOCTHOW M Pa3syMHOM, ObUIO OBl CTPaHHO JIEJIUTh €€ Ha [IBE YacTH U COXPAHSTh JIIIb
ofHy U3 HUX. Kak MOXHO onpenenuTbh aBTOHOMHYIO (PU3UUYECKYI0 PEaIbHOCTh CUCTEMBI, KOTOpasi
HaXOJIUTCS B ONpPE/IEIEHHOM MECTe IIPOCTPAHCTBA-BPEMEHH, €CIIM 3Ta CUCTEMA IMOABEPKEHA BIIUS-
HUIO COOBITUH B JIPYrod CHCTEME, OTAEIeHHON OT Hee MPOCTPAHCTBEHHO-TIOJOOHBIM WHTEpPBAJIOM?
DTa KHUTa Mpeaaaraetr oosee U3SIHOE pellieHre, MOKa3bIBasi, YTO ecIM MPUHAMATh BO BHUMaHKe
CyIleCTBOBaHME (PyHAaMEHTAIbHON KBAaHTOBOM CIYYallHOCTH, TO HEJIOKajbHas (pU3MYecKas peasb-
HOCTh MOJET BIIOJIHE MHUPHO COCYIIECTBOBATh C PEISATUBUCTCKOM MPUYMHHOCTHIO, UYTO ObLIa TakK
nopora DuHmTelHy. [ToaToMy 1axe Te yueHble, KTO XOPOIIIO 3HAKOM C STUMU MpodieMaMu, HalayT
B KHure Hukonsa Kuzana nuiy 1151 pa3MBbIIUIEHUE. A POCTOrO YMTATeNsl, JIMIIb OTKPHIBAIOLLETO
1A Ce6}1 TaHbBI 3allyTaHHOCTU U KBaHTOBOM HEJIOKAJIBHOCTH, KICET MNOIrpy;KEHUE BO BCE TOHKOCTU
3TOTO CJIOKHOTO BOIIPOCA, OMUCAHHOTO MPOCTO U SICHO OJHUM M3 BEIYIIMX MUPOBBIX 9KCIIEPTOB™.

Anen Acne
Iaauzo, mati 2012

* B 2009 rony Huxons ?Kusan cran nepebiM JiaypeatoM npectikHoi npemun [Ixxona Ctioapra Benna, npucyxaaemoii 3a ucce-
J0BaHUs B 00JIacTH (pyHIAMEHTAJIbHBIX TIPOOJIEM KBAaHTOBOIH MEXaHUKHM U €€ TPAKTHYECKOTO NPUMEHEHHUI.
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IIpeamoOyJa

Ecnm Obl BBl XMW BO BpeMeHa HBIOTOHOBCKOW HAy4YHOW PEBOJIOLUM, XOTETH Obl BBl OBITH
B Kypce zena? CerogHst KBaHTOBas (PU3MKA JIaeT HaM ILIAHC MEPeXUTbh KOHUENTYaJIbHYIO PEBOJIIO-
M0 CPAaBHUMOM 3HAUMMOCTHU. DTa KHUra TIOMOKET BaM MOHATh MPOUCXOJAIIEE, C OHON CTOPOHBI
He MOrpyXasch B MaTEMaTUKY, a C IPyroil — He CKpbIBasl KOHIENTYAJIbHbIX CIOXHOCTEN. PU3MKU
UCIIONB3YI0T MaTeMaTUKYy 1S IOMCKA CJAEACTBUI U3 UX TMIIOTE3 U JJIs1 TOUHBIX PACUETOB BbITEKAIO-
MIMX U3 HUX MPEACKa3aHuid, HO pa3Be HyXKHa MaTeMaTHKa [UIsl TOro, YTOOBI OBEAATh BEIUKYIO UCTO-
puto ¢pusuku? Benb camoe uHTEpecHoe B (pU3UKE — 9TO HE MaTeMaruka, a ujeu. Lieab 3Toil KHuru
He 3a0pocaTh BaC ypaBHEHUSAMHU, a IOMOYb [OHSATb.

Hekotopsle r1aBbl HOTpeOyIOT OT YMTATENsI ICTHUHHOTO YMCTBEHHOTO yeriust. Kaskiplid moimeT
KOE-4TO, HO HUKTO He noiimMeT Bce! B 31011 0OnacTy 3HaHMS cama njiest TOHUMaHUs TIPeCTaBIISIeTCS
3bIOKOM M pa3MbITO. TeM He MeHee, sl yBEePeH, UTO KakKIblii MOKET, IyCTh JIMIIb YaCTHYHO, IOHSTh
KOHLETITYJIbHYIO PEBOJIOLIMIO, KOTOpasi TPOUCXOIUT MPSMO Ha HAILMX I71a3aX, U MOJTYyYUThb YAOBOJIb-
CTBUE OT 3TOro noHuManus. [Ipocro npummre, 4To He Bce OyIeT OUYEBUIHO, U, KOHEYHO, HE CTOUT
WCXOJUTh U3 PACHPOCTPAHEHHOI'O MHEHHSI, YTO MOHATh (PU3UKY — OE3HA/IE)KHOE JIEIO.

Ecnm Kakas-To 4acTh MOBECTBOBAHMS MOKAKETCS BaM CIIMILIKOM CJIOKHOM, IMPOCTO MPOJOII-
*kaiite yntath. CKOpee Bcero, MpoAoKEHNE BHECET SICHOCTh. A MOKET ObITh, 3TO OJIMH U3 TPYAHBIX
MOMEHTOB, KOTOpBIE s IpHOeper JUIsl KOJIer-(U3MKOB, YTOOBI UM TOXE ObLJIO MHTEPECHO YUTATh 3Ty
kHuUry. [Tpu HeoOXonuMOCTH BO3BpalllaiTeCh HA3a/1 U NIEPEUUTHIBAITE T€ OTPBIBKU, KOTOPBIE BbI3bI-
BaJIM CJIOXKHOCTH. Benp BakHO momyunTh oOlnee MmpeicTaBIeHre, a He pa3o0parh Bce JOCKOHAIBHO.
B utore oqHax/1b1 BBI € yAUBIEHHEM OOHAPYKUTE, YTO MHOTOE M3 KBAHTOBOM (PM3UKM MOKHO TTOHSITb,
He npuberas K MateMaTuke!

KBanroBas ¢usmka Bcerga Obl1a mpeqMeToM MTPOCTPaHHbIX OObSCHEHUH U IMyTaHBIX (pritocod-
CKHX TPaKTaToB. EQMHCTBEHHBIN CTOCOO He MOMACTh B 3TH JIOBYIIKH — PYKOBOJICTBOBAThCS 3/1PABBIM
cMBIC/IOM. Beib uTo Takoe sKkcrnepumMeHT? DTO BOIIPOC, KOTOPBIN yUeHbIe 3a/Jal0T OKPY:KaloIen J1ei-
CTBUTEJILHOCTH. PUBMK pellaeT, Kakoi BOIIPOC M Korja 3aAath. [1omyduB OTBET, B BUIE, K IPUMEpY,
TMOSIBUBILIETOCS] KPACHOT'O OTOHBKA, OH HE 33/1a€TCs1 BOIIPOCOM, KPACHBIH JIM OTOHEK Ha CaMOM JieJie
Y He SBJISIETCS JIM OH WUTI03UEH TOro WM MHOro popa. OTBET: «KpacHbIil», U TOUKA.

Yuraresab yBUAUT, YTO OAHU U T€ k€ UCTOPUM BCIUIBIBAIOT B PAa3HBIX [IaBaX KHUTU. Moil y4u-
TEJIbCKUI OMBIT TOBOPUT, UTO IIOBTOPEHUE BaXKHBIX BEILIEH B Pa3HBIX KOHTEKCTAX OYEHb 110J1e3HO. Beap
MOsI KHUTa He MTPETeHAYeT Ha UICTOPUYECKYIO TOYHOCTb. JII0Oble 3aMeuaHnst OTHOCUTEIBHO MOMX 3Ha-
MEHUTBIX IPEJIIECTBEHHUKOB OTPaKAIOT JIUIIh MOY JINYHbIE BIIEUATIICHH 1, IPHOOPETEeHHbIE 3a Oosiee
YeM TPUILATh JIET MPOpecCHOHAIbHON pabOThl B KayecTBe (pU3MKA.
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BBenenne

B camoM He:xHOM BO3pacTe Kask/Ablii Y3HAET, UTO CYILIECTBYET JIMIIIb JBE BOZMOKHOCTU B3au-
MOJEWCTBOBATh C YeM-TO, [I0 Yero HUKaK He JOTSHYTbCs pykoil. HyXHO Wiu nepemMecTuThes B CTO-
POHY 00BEKTa, TO €CTh MOANON3TU K HEMY, KaK 3TO JealoT MJIAJEHIIbl, WIM HalTH KaKOH-HUOYIb
JUTMHHBINA TIpeJMeT BpoJle MajKy, KOTOPbIA MO3BOJUT PACHIMPUTH Mpesensl gocsiraemoctu. [lozxke
MBI OTKpBIBaeM Jis1 ceOst Oojiee CIIOKHBIE MEXaHU3Mbl, KOTOPbIE MOXHO HCIIOb30BaTh, K MPUMEPY
MCHMO MOXHO OITyCTUTb B TIOUTOBBIH UK. Ero 3a0epet mouTasboH, CITyKalliid Ha OYTe TOJIOKUT
€ro B HYXHYIO CTONKY, [IOTOM IPy30BHUK, TIOE3]] WA CaMOJIeT MepeBe3eT MUCbMO B HYKHBIN TOPO[,
Y B UTOTE OHO OyJZIET TOCTABJICHO K JIBEPH UeJIOBEKa, MM KOTOPOro 0003HauYeHO Ha KoHBepTe. MHTep-
HEeT, TeJIeBUJEHUE U MHOTHE JPYyrre MPUMepbl, C KOTOPHIMU Mbl CTATKUBAEMCSI KaKAbIiA JeHb, TOBO-
PAT HaM, YTO B UTOre JI000e B3aUMOJIEHCTBIE M KOMMYHUKAIMS MEkKAy ABYMsI IPOCTPAHCTBEHHO
pazzienieHHbIMU OOBEKTaMU PACIIPOCTPAHSIETCS HEMPEPHIBHO, OT TOUKH K TOUKE, MIOCPEICTBOM HEKO-
TOPOro MeXaHMU3Ma. DTOT MEXaHU3M MOKET ObITh CJIOXKHBIM, HO BCET/ia CJIeyeT HeMPEePbIBHOW TPaeK-
TOPUH, KOTOPYIO, 110 KpaiiHel Mepe TeOPETUYECKH, MOKHO MPOCIEANUTh B TPOCTPAHCTBE U BPEMEHH.

Tem He MeHee KBaHTOBasl (pU3MKa, KOTOpasi UCCIIEAyeT MUP BHE MPEIENIOB HAIlIero HeMmocpe/-
CTBEHHOTO BOCIIPHSATHUS, yTBEPKAAET, UYTO TPOCTPAHCTBEHHO YIaJICHHBIE APYT OT JIpyra 0ObEeKTH HHO-
712 00pa30BHIBAIOT eMHOE TieJIoe. Bosee Toro, B TaKMX cUcTeMax, Kak Obl 1aJIeKO HU ObUIN Pa3HECEHBI
MX KOMIIOHEHTHI, IPH BO3JCHCTBUU HAa OJMH U3 HUX pearupoBarh OymayT oOa! Kak MOXHO B Takoe
noBeputh? Kak MOXHO mpoBepuTh 310 yTBepikaAeHue? Kak 3to monumars? VI MOKHO 1 UCIONB30-
BaTh 3TO CTPAHHOE MPOsIBJIEHNe KBAHTOBOU (DUBUKH, ITH YIAJICHHBIE OOBEKThI, 00pa3yIoIIne eIUHOE
1esnoe, 1Jis nepegaur nHGopMaluy Ha pacctosiHur ? BoT 0CHOBHBIE BOMPOCHI, HA KOTOPbIE MBI ITOCTA-
paeMcsi OTBETUTh B TOW KHUTE.

Sl mombITaloCh MOAETUTHCS C BAMU 3aBOPAKHUBAIOIIMM OTKPBITHEM MHUPA, KOTOPBI HEBO3-
MO>KHO OIHUCATh MPU MOMOIIY B3aUMOJIEHCTBHIA, OCIEI0BATEILHO PACIPOCTPAHSIOINXCS OT TOUKU
K TOYKE, — MHPa, B KOTOPOM TaK Ha3bIBaeMbIe HEJIOKAJIbHbIE KOPPEJISIIIUU CTAHOBSATCS OOBIIEHHOCTBIO.
MBbI NOroBopuM 0 HepeayLUPYEMbIX BEPOSITHOCTSX, KOPPEISIIUIX, MH(GOPMAIIUU U 1axe 0 CBOOO-
HOU BOJIE.

Mbl Takke yBUAMM, Kak (PU3MKU CO3[AI0T HEJOKAJIbHbIE KOPPEJSAUH, KaK OHU KCTOIb3YIOT
UX B Kpunrorpaduu ajisi co3qaHust aOCOMIOTHO HA/IEKHBIX KITIOUEH U KaK MOXHO WCIIOb30BATh 3TH
yAVBUTEJIbHBIE KOPPEJISALIMYU [Isl KBAHTOBOH Tesiernoprauuu. pyras 1eb 3T0il KHUTU — MPOUJLTIO-
CTPUPOBATh HAay4yHbI MeTon. Kak MOXHO yOemuThCs B YEM-TO, YTO COBEPHIEHHO MPOTUBOPEUHT
MPUBBIYHOMY MHTYUTUBHOMY BocTipusiTuio Mupa? Kakue nokaszarenbcrsa norpedyoTcs 1ist OTHOM
CMEHbI HAy4YHOU MapaJUrMbl, JJs IPUHATHAS TAKOrO poAa KOHLIENTYyalbHOU peBomounn? OTCcTynuB
HEMHOTO Ha3a/1, Mbl YBUIUM, YTO UCTOPU I KBAHTOBOU HEJIOKAIBHOCTU JOBOJIBHO MTPOCTA U JIAKE YeIO-
BeyHa. MBI Takke YBUAMM, YTO MPUPOJA MPOU3BOIUT HEPELyLIMPYyeMO ClIydaiiHble COOBITHS, KOTO-
pble MOTYT TPOUCXOUTH B 3HAYUTENIBHO YIAJIEHHBIX APYT OT Ipyra TOUKax MPOCTPAHCTBA, IPU OTCYT-
CTBUM 4Yero Obl TO HU OBUIO, YTO TMEpeMenianoch Obl OT TOUYKU K TOYKE BIOJb JIIOOOM TPaeKTOPUH,
COE/IMHSIONIEH 1Be 3T TOYKU. Ho MbI 0OHapy:KUM Takke, UTO CIy4YallHBIN XapakTep 3Tux 3pdek-
TOB JIMIIIAET HAC KAKOW-JMOO BO3MOKHOCTH HCHOJIB30BATh 3Ty (POPMY HEJOKATBHOCTU IJIsl CBS3H,
TeM caMbIM yOeperasi OT IPOTUBOPEUUSI C OMHUM U3 (PyHJAMEHTAIbHBIX MPUHIIUIIOB TEOPUU OTHOCH-
TEJIbHOCTH, B COOTBETCTBUM C KOTOPHIM HUKaKast MH(GOPMAIIUS HE MOXKET PaCpOCTPAHATHCS OBICT-
pee CKOpOCTH CBeTa.

Mp! kuBeM B ynuBUTeIbHOE BpeMs. PU3MKHU TOJIBKO YTO OTKPBUIM, YTO OJHO U3 HAIIWX TITy-
O0OYaIIMX UHTYUTUBHBIX MPEICTABICHUI O HEBO3MOKHOCTH «J1aJTbHOICHCTBUSI» — B3AUMOJIEICTBUS
OOBEKTOB Ha pacCcTOSTHUM — HeBepHO. CIIOBO «B3aMMOJICHCTBHE» HE CIIyYallHO CTOUT B KaBBIUKaX;
OHHU HAlOMUHAIOT O HEOOXOAMMOCTH YETKO YKa3aTh, YTO Mbl MIMEEM B BUJY IO]] 3TUM MOHSATHEM.
®usKKYM uccIeayioT MUP KBAaHTOBOH (PU3UKU — MUP, HACEJIEHHBII aToMamMu, (POTOHAMU U APYTUMU

11



H. Xwuzan. «KsanToBas C.‘ly‘l‘dlfuiHOCl'b. HenokaapHOCTD, reJIernoprauuda U Jpyru€ KBaHTOBBIC Yygeca»

3araIOUHbIMU 1J1s1 HAC 0ObeKTaMu. He ynenuTs 3ToMy peBOTIOIMOHHOMY IIPOPHIBY BHUMAHHUE TaK Ke
CTBITHO, KaK ObUIO ObI CTBHITHO HWYEro He 3HaTh O HaydyHOW peBomonuu Heiorona wmm JlapBuHa,
OyIb MBI X COBpeMEHHHKaMU. Besib KOHLIenTyanbHask peBOIOLH S, IPOUCXOAINAs ceiiuac, He MeHee
BakHa. OHa MOJIHOCTBIO IEPEBOPAYMBAET HAIILY KAPTUHY MUpa U, 0€3 COMHEHU S, JACT TOTYOK LIEJIOMY
CTIEKTPY HOBBIX TEXHOJIOTMH, KOTOpbIe OYIYyT BHIIJISIIETh KaK BOJMIIEOCTBO.

B raBe 2 MbI 1aiUM NpeICTaBIEHUE O KOPPEJIALIUH, JIeKAILEW B OCHOBE ITPeIMETa Halllero pac-
CcKaza, ImyTeM OOCY:KIeHUsI UTPbl, KOTOPYIO MBI Ha30BeM urpoit bemuta. Mbl yBuium, 4to orpeseneH-
HbIe KOPPEJISIIIY He MOIJIM Obl BOSHUKHYTh, €CJIM Obl ObLIH pa3pellieHsbl JIUIIb B3aUMOJEHCTBH S, KOTO-
pble PaCHpOCTPAHSAIOTCSA U3 TOUKU B TOUKY Yepe3 IPOCTPAHCTBO. JTa IVIaBa — KJII0YeBasi Ui BCETro
TOCJIE/IYIOIIEro MOBECTBOBAHMUSI, HECMOTPSI Ha TO YTO B HEMl HU pa3y HE YIOMHHAETCS KBAaHTOBas
¢usmka. Ckopee Bcero, 910 OyzieT camas CJIOKHas /IS IOHMMAaHUS [J1aBa, HO YBEpPSIIo: YeM JlaJIblIle,
TeM siCHee Oy[eT CTAaHOBUThCSI KApTHHA.

ITorom MBI 3a1aqMIMCsI BOIIPOCOM, YTO JIeJIaTh, €C/IUM KTO-TO KOIAa-HUOyb MOOEAUT B UIpe
Benna, X0Tb 9T0 COBEPIIEHHO HEBO3MOXXHO, [JaKe €CJIM TaK yTBepkJaeT KBaHToBasd (pusuka. [Totom
MO3HAKOMMMCS ¢ KOHLETLIMEN UCTUHHOM CIIyYallHOCTH B IV1aB€ 3 U C HEBO3MOKHOCTBIO KJIOHMPOBa-
HUSI KBAHTOBBIX CUCTEM B I71aBe 4. B IByX ciieyIonux rjiaBax Mbl IIPeJICTABUM 3Ty CTPAHHYIO TEOPUIO
KBAHTOBOM (DU3UKU: CHAYAJIA PACCMOTPUM TEOPETUYECKYIO OCHOBY 3aIlyTaHHOCTH, & 3aTEM OIUILEM
COOTBETCTBYIOLIME IKCIIEPUMEHTBI, U3 KOTOPBIX MOC/IEAYET HEMUHYEMBIN BBIBOJ, UTO MPUPOJA HEJIO-
KaJIbHa.

BmecTo TOro 4toOBI MPUHSTH 3TO 3aKIIOYEHUE Ha BEPYy, Mbl IPOBEPHM, AECHCTBHUTEIBHO JIH
Hens0esKeH TakoW BBIBOA. B riaBe 9 Mbl paccMOTPUM MHOKECTBO MBICTIEHHBIX ITOITBITOK YYEHBIX YMOB
COXPaHMTh JIOKAJIBHOE ONMCAHUE MUPO3JAHUA. ITOT BOIIPOC BCE €ILE SABJIAECTCS KUBOTPENEIY UM
Y aKTUBHO M3y4aeTcsi B Mupe (pu3uku. boree Toro, Bel yBUIUTE HACKOIBKO XUTPhI OBIBAIOT yUeHbIE!
B rinase 10 a1 Oornumy yauBUTEIbHBIC UCCIIEAOBAHU A, KOTOPBIC BCE €IC ITPOAOJIKAIOTCA, U BbI ITOJTYYUTE
aKTyaJIbHOE MTPE/ICTABJIEHUE O MUPE HAYUYHbIX UCCIIEI0OBAHUN.
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3auem 310?

Yamme Bcero MHe 3a7al0T UMEHHO 3TOT BOIPOC. MOXXHO IogyMarh, HUKOIJa HE HY/KHO 3aHU-
MaTbCsl YeM-TO, YTO HENb3sl HEMEIJICHHO MPUMEHUTh C TMONb30i. S MOr Obl OTBETUTH: «A 3aueM
XoauTh B KUHO?» [IpaBna, 3a 9TH MccieoBaHus1, KOTOPBIE s TaK JIIOOITIO, 51 OTyYalo JeHbI'H, a KOrAa
Uy B KMHO, TO JIEHbIM OEpyT ¢ MeHs, O3TOMY JIydille Moaooparh Oosiee KOPPEKTHBIN MpUMep.
OTKpPOBEHHO TOBOpS, JIyUIlIUM OTBETOM ObUIO OBl CKa3aTh, YTO 3TO OYEHb yBJeKaTelabHO! XoTs 5
BO3IVIABJIAIO TPYMILY CIIEUUAIMCTOB 10 MPUKJIAJAHOW (PU3MKE, s1 HE BCKAKMBAIO C MIOCTENH 110 yTpaMm
B HaJIeKJIe U300peCTr HOBBIH rajikeT. S mpocTto oyapoBaH pusukoi. [ToHATH IPUPOJLY, U B YACTHOCTU
MOHATh, KAK OHA MOXET CO3JaBaTh HEJIOKAJIbHbIE KOPPEJISALIMH, — BIIOJHE JOCTATOYHAS] MOTUBALIUS.
[Mouemy xe Torga s1 pabotato B 00nacTy pukJiagHoi ¢pusukn? He ects 1 3T0 ciieioBaHe KOHBIOHK-
Type? Ha camom niesie ects cepbe3Hasi IpUYMHa AyMaTh O IPAKTUYECKOM NPUMEHEHUHU Jake TOraa,
a MOXeT ObITh, OCOOEHHO TOrJa, KOrJa PYKOBOACTBYEIIbCS KEeJaHMEM TOHSTh KOHIETITYyabHbIe
OCHOBBI. Beib HOBast uiesi TakKOM 3HAYMMOCTH 00SI3aTENIbHO MMEET TOCTIE/ICTBUS, OHa 00s3aTeIbHO
OTKpPbIBAa€T HOBbIE MTPAKTHUECKHE MEPCTIeKTUBLL. 1 4yeM peBOoIIMOHHee KOHLIEMIIsI, TeM Ooliee yau-
BUTEJILHBIMU MOTYT OBITH €€ MpUMeHeHUsl. BosbIoe nmpenmyInecTBo padoThl HaJl TOTEHIMATbHBIMU
MIPUKJIAJHBIMU O0JIACTSIMU KaK pa3 B TOM, YTO OHA MPEIOCTABISIET UHCTPYMEHT JJIsl TECTUPOBAHUS
OCHOBONOJIAralonux uaei. BnodaBok, Kak TOIBLKO Mbl BBISIBUIIM 00J1aCTh IPUMEHEHU 1, HUKTO HE CMO-
KET OTPULATh aKTYaJIbHOCTb JIEKAIllel B €€ OCHOBE KoHIenuK ! Besib Hetb3s1 OTpULIaTh aKTyaIbHOCTD
KOHIIETIINY, /JIsI KOTOPOW HalJIEHO peasibHOe TpUMeHeHHe ?

Wcropust KBaHTOBOM HEJIOKAJIBHOCTH — IIPEKpacHasi ToMy WutiocTpanus. 1o Tex nop, noka oHa
HE HallUla IPUMEHEHUs1, 3HAYUTeIbHOe OOJIBIIMHCTBO YUSHBIX He 00paIliajio Ha 3alyTaHHOCTb U HeJlo-
KaJIbHOCTh HUKAKOTO BHUMAaHMS U JJA)KE€ CUUTAJIO MX CYHIECTBOBAHME MCKJIIOUMTENBHO (puiiocod-
CKUM BorpocoM. JIioOoMy, KTO HaMepeBaJsicsl pacCMaTpUBaTh STH sIBJICHUS prMepHo 10 1991 ropa,
TpeboBasach CMEJIOCTh U Jaxe HeKoTopas Aep30ocTh’. Toraa mo 3ToMy HalpaBJICHUIO MCCIIEI0Ba-
HUI MOYTH He ObUIO aKaJeMUYEeCKUX JOJKHOCTEH, a CErOfHs MOUYTH BCe CIEAAT 32 MX pe3yJibTa-
Tamu. EcTecTBEHHO, IPaBUTENHCTBA, BBIICISIONINE CPE/ICTBA HA UCCIIEIOBATEILCKIE IIEHTPHI, OOJIbIIe
032004€Hbl KBAHTOBBIMU TEXHOJIOTUSMH, YeM HAyYHBIMU KOHLIETILIMSIMU, JICKAIIUMHA B UX OCHOBE,
HO Ba)KHO, YTOOBI CTYAEHTHI B 3TUX IIEHTPAX U3y4Yasld HOBYIO (DH3HKY.

B m1aBe 7 BBl MO3HAKOMHTECH C ABYMS OOJACTSMH TMPHUMEHEHHS, KOTOpPbIE yXKe IMOCTABJICHbI
Ha KOMMEPUYECKYI0O OCHOBY: KBAaHTOBasl KpunTorpagusi 1 KBAaHTOBBIN I'€HEPATOP CIy4alHbIX YMCEI.
A B 71aBe 8 51 pacCcKaXy BaM O CaMOH yIMBHUTENIbHOW 00JIACTH MIPUMEHEHHSI — O KBAHTOBOM TeJIerop-
Talluy.

3 Korna Anen Acrie HauMHaJ CBOIO UCCIEIOBATENIbCKYIO Kapbepy, OH IpHien K [xoHy besty 1 npeJioui1 IpoBeCTH SKCIEPUMEHT
Besna, Ha 4TO MocieJHUI OTBETMIL: «A y Bac yke eCTb IIOCTOsIHHAS JOJKHOCTb ?» [1o cBoeMy onbITy besu 3Hau, HacKoJIbKO pUCKOBAaHHO
IUIs1 MOJIOZIOTO yYEHOro ObUIO paboTaTh HaJl MPEAMETOM, KOTOPBIN BBI3BIBANI TAKYIO0 HENPUSA3Hb B HAYYHOM COOOIIECTBE.
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I'nasa 1
AnepuTus

Hepea TEM KaK HepeﬁTH K OCHOBHOM TEME 3TOM KHHI'M, MHE XOTEJIOCh OBl paccka3aThb ABE KOPOT-
KHE UCTOPUH, KOTOPBIC MOCTYKAT NEKOPAIUAMU. O,I[Ha N3 HUX — O pEaJIbHbIX CO6I>ITI/I}IX, CJIy4YuB-

IIAXCS B ITPOIILIOM, a IPYTasi — YUCTHIA BHIMBICEJT, KOTOPBII MOXET CTaTh PEaIbHOCTBIO B OJMKAAIIIEM
Oyayiem.
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Hb10TOH: HeBHIAHHBIA a0Cyp.a

Bce cipimany o 3akoHe BCEMHUPHOTO TArOTeHHsT HBIOTOHA, COTIAaCHO KOTOPOMY Bce 00b-
eKTbl MPUTSTUBAIOTCS IPYT K APYTYy B COOTBETCTBUM C MX MACCAMM M PACCTOSHHEM MEXIy HUMU
(rOoBOpsI KOHKPETHO, 0OPaTHO MPOMOPIMOHAIBLHO KBaApaTy PacCTOSIHUSI MEXy HUIMHU, HO ceifuac 3To
HeBaxHO). K mpumepy, CosHiie 1 3emiist CBSA3aHbI APYT C IPYTOM CUJIOHN MPUTSKEHU S, KOTOpasi KOM-
MICHCUPYET LIEHTPOOESKHYIO CHITY U yIepXKUBaeT 3eMITIO Ha TPUOIM3UTETLHO KPYTOBOM OpOUTE BOKPYT
Comnuna. Tot e npuHIMI padoTaeT v Ui Ipyrux IUIaHeT, U A1 cucteMbl 3emist — JIyHa, u nake
IJIs1 BCEW Halllel ralaKTHKH, KOTOpasi BpallaeTcst BOKPYT HEHTPa CKOIJICHHS TaJlaKTHK.

Cocpenorounmcs Ha cucteme 3emiist — JIlyHa. Otkyna JlyHa 3HaeT, 4To OHa JIOJKHA TIPUTSATH-
BaThCs K 3eMle B 3aBUCMOCTH OT MacChl U yaajeHHocTH oT Hee? Ecim yromHo, oTkyna JlyHa 3Haer
Maccy 3eMJIi M paccTosiHue 10 Hee? MepsieT Mayikoi, Kak TOT peOEHOK, O KOTOPOM Mbl TOBOPHJIH
Boie? Vi Gpocaer kakue-HUOYIb KpolleyHble maprku? B camom zene, odiiaercst i oHa ¢ 3eM-
Jiell KaKMM-JTOO CrielMaIbHBIM 00pa3oM? DTOT Ha MEPBbIN B3I IETCKUN BOIPOC HA CaMOM Jiesie
YpEe3BbIUAIHO Cepbe3eH. B 1eMCTBUTEIBHOCTH OH MPUBOAWI B 3aMeLIaTeIbcTBO U camoro HeiotoHa,
IJIs1 KOTOPOTO Ujiesi BCEMUPHOTO TATOTEHUsI (HECMOTPSI Ha TO, YTO OH CaM €ro OTKPbLT U TEM Mpocia-
BUWJICST) 3ByYajia HACTOJIBKO a0CYpIIHO, YTO HU OJMH YeJIOBEK B 3[paBOM yMe He CMOT Obl OTHECTHCh
K Hel Cepbe3HO (CM. CIIPAaBKY HUIKE).

[Noka HaM OCTATOYHO 3HATh, YTO MHTYUIMS HbIOTOHA ero He moaBesa, XOTs MOTPeOOBAIHCH
HECKOJIBKO CTOJIETUH UM TeHW DUHINTEHHA, YTOOBI 3aKPHITh 3TOT KOHIIETITYAJIbHBINA TIPOOEeNT U 1aTh
YIOBJIETBOPUTENIbHBIN OTBET. CeronHs (pU3MKHU 3HAIOT, YTO JEVCTBUE HA PACCTOSIHUU, KOTOPOE Mpo-
UCXOUT B (hOpMeE I'PaBUTALIMH WJTH TIPH B3AMMOAEHCTBUU MEXKIY AByMsI IEKTPUIECKUMH 3apsiIaMH,
OTHIOJb He MTHOBEHHO. Ha camoM Jiesie OHO SIBJIsIeTCsl pe3yIbTaToM 0OMeHa MOChUTbHBIMY, U TIOJTyYa-
€TCsl, YTO BBICKa3aHHAsI BBIIIIE IOTA/IKa O «MAJICHbKUX IIAPUKAX» OJIM3Ka K MpaBjie. ITH MOCHUIbHBIE —
MUKPOYACTHUIIbI, KOTOPHIM (pU3HKH JaloT uMeHa. [1ochuTbHBIE IpaBUTAIIMN HA3BIBAIOTCS TPABUTOHAMM,
a Te, YTO OTBEYAIOT 32 MEKTPUUYECKUE CUIIBI — (DOTOHAMHU.

Cnpaska 1. HerotoH. «Henoctmxumo, 4ToObl HEOAyIleBIeHHAs] rpyOast
Matepusi Morja Oe3 MOCPEeACTBa Yero-imdbo HeMaTepuasbHOrO JAEHCTBOBATh
U BIMATH HA JPYryl0 Marepuio Oe3 B3aMMHOIO COIPUKOCHOBEHHs, KaK 3TO
JOJDKHO OBl TPOMCXOOHUTh, €CM Obl TATOTEHHE B CMBICIE IUKypa ObLIO
CYLICCTBEHHBIM W BpOXJIEHHbIM B Martepuu. [Ipenmosarath, 4YTO TATOTEHHE
SIBJISIETCSL CYIIECTBEHHBIM, HEPa3phIBHBIM U BPOXKICHHBIM CBOHCTBOM MATEpHH,
TaK 4YTO TEJI0O MOXET JEHCTBOBAaTh HA [IPyroe Ha JIIOOOM pacCTOSIHUU B ITyCTOM
MPOCTPAHCTBE, O€3 MOCPEeACTBA Yero-amdo mnepeaaBas AeiCTBUE U CHITY, 3TO, I10-
MOeMY, Takoi abCypa, KOTOPBI HEMBICIIUM HU Ui KOTO, YMEIOIIEro J0CTaTOYHO
pazbuparbcs B GUI0COPCKUX mpeameTax».©

Takum oOpa3oM, co BpeMeH DUHIITelHa (pU3KMKa OMUChIBAIA MPUPOAY KaK HAOOP JIOKAIBHBIX
CYILIHOCTEH, KOTOpbIe MOTYT B3aMMOJEHUCTBOBATH JAPYT C JPYroM JIMIIb ITyTeM HENpephIBHOH Hepe-
Ja4M OT TOYKH K TOUKE B [IPOCTPAHCTBE. DTa UJIESA XOPOILO YKJIAJbIBAETCA B HAllle UHTYMTUBHOE BOC-
npusiTHEe MUPA, Kak U B Bocipusitie HplotoHa. Ho coBpemMeHHast (pr3MKa Tak:ke ONupaercs Ha Apy-
roil TeopeTHyeckuil (pyHIaMEHT, a UIMEHHO Ha KBAaHTOBYIO (DPU3HUKY, OIMCBHIBAIOILYI0 MHUP aTOMOB
1 (DOTOHOB. DUHIITEHH TaKke MPUHST y4acTue B TOM OTKpbITUM. B 1905 rogy oH 00bsicHUN siBJIe-
HUEe (POTOEKTPUUECKOTO d(PpeKTa Kak pe3yabrar OoMOApAMPOBKM YacTULIAMU CBETa, (POTOHAMM,
KOTOpbI€ BBIOMBAIOT 3JIEKTPOHBI U3 MOBEPXHOCTU METalIa, B3aUMOJIEHCTBYSl C HUMM MEXaHUYECKH,

6 Cohen B., Schofield R. E. (Eds): Isaac Newton Papers and Letters on Natural Philosophy and Related Documents, Harvard
University Press (1958). Pycckuii nepeson nucema Hetotona k bentinu npuBoautes no: Basuiios C. . Mcaak Heloton. M.-J1.: U3,
AH CCCP, 1945. — Ipum. peo.
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MIPU HETIOCPEICTBEHHOM KOHTaKTe, IOJ00HO IiapaM Ha Oustbsipzie. Ho kak Tonbko Oblia pa3padoTana
1 chopMynMpoBaHa KBAaHTOBAsl TeOpUsl, DUHINTEHH ObICTPO 3aHsT Oosee KPUTUIECKYIO TIO3HUIIHIO,
TaK Kak TOHsUI, YTO 3Ta CTPAaHHAs1 HOBasl TEOPHsI BO3BpAIaeT B KAPTUHY MHpa HOBYIO (hOpMY [T~
HozericTBusA’. Kak 1 HBI0TOH 3a Tpu BeKa /10 Hero, DUHINTEHH OTBEPT 3Ty I'MITOTE3y Kak aOCypaHYI0
Y BIIpe]b HAa3bIBAJI €€ «IIPU3PAYHBIM JICUCTBUEM Ha PACCTOSTHUM».

CeronmHsi KBaHTOBasi MeXaHMKa YTBEpAWIach B CaMOM IIEHTPE COBPEMEHHOU (PU3HKMU.
W na, xBaHTOBasi MEXaHMWKa JOMYCKAeT OIpeAeieHHYI0 (hOpMy HEIOKaJIBbHOCTH, KOTOpas, BEpo-
SITHO, HE TOHPaBWJIACh Obl DUHINTENHY, XOTs OHA W OYEHb OTIMYAECTCS OT TOM HEJIOKAIbHOCTH,
Y10 He JaBaja nokos Helorony. Kpome Toro, 3ToT BUji KBaHTOBOM HEJIOKAJIBHOCTH XOPOIIIO TIOATBEP-
KJAaeTCsl SKCIEPUMEHTOM. Y HEro Aaxe eCTh MHOTOOOIAIoIINE PUIIOKEHU S B KPUTNITOrpaduu, 1 OH
JenaeT BO3MOKHBIM YIUBUTEIHHOE SIBJIEHHE KBAHTOBOW TEJIEHOPTAIUH.

7 Gilder L.: The Age of Entanglement. When Quantum Physics Was Reborn, Alfred A. Knopf (2008).
16



H. Xwuzan. «KsanToBas C.‘ly‘l‘dlfuiHOCl'b. HenokaapHOCTD, reJIernoprauuda U Jpyru€ KBaHTOBBIC Yygeca»

CTpaHHBIN HeJOKAJbHBIN TeJie()OoH

A Teniepb — HEOOJIBINION HAYYHO-(haHTACTUYECKUIA paccKas3, XOTs He TaKoW yx (pyTypuctude-
CKUH, KaK MOXeT noka3arbcs. Ha caMoM fiesie TEXHOJIOrMH CKOpPO BOIUIOTAT 3TO B KU3Hb.

[pencraBbTe cebe «TeneOHHYI0» JTUHHUIO MEeXIY IBYMsI COOeCeTHUKAMU, KOTOPBIX Mbl Ha30-
BEM 10 TPaJWIMK MMeHaMu Asmca u BoO, 4To COOTBETCTBYET MEpBbIM IBYM OyKBaM ajiaBuTA.
Kak 310 MHOra ciyyaercsi, CBsI3b OUEHb IJI0Xasl U COMPOBOXKAAETCs nomexamu. Hacromnbko mioxas,
YTO AJICa HE MOKET pacClblaTh HUYETo 13 TOT0, YTO MbITaeTcs cKa3arh e 5o0. Bee, uto oHa Moxer
pazobparh, — 3T0 Hernpekpamaomuiics mym: «luykpnmrypuknmmapair»... ToyHo Tak ke Bce,
YTO CIBIINAT B00, — «IIMIyKpHImapuKmapymTs . .. OHU KpuJaT B TPYOKY, TPSCYT ee, HOCSTCS ¢ Hel
U3 yIJla B Yrojl, HO HU4ero He oMoraeT. 1o Tak pasapaxaer! PasroBapusarh mpu MOMOIIM 3TOTO
YCTPOWCTBA POCTO HEBO3MOKHO; COBEPLIEHHO SICHO, YTO 3TO U TeJIe()OHOM HE Ha30BElllb.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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