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NMPEOVNCIIOBUE

«JIt060BB C MepBOTO B3mIsAAal» — Tak Hukossa JKusaH ommcan
CBOM OIUYIIEHUA B ZIeHb, KOTZA OH y3HaJl O TeopeMe Besa.
YcsbInias 3To, s CHOBA BEPHYJICA B TOT OCEHHUH leHb 1974 roga,
KOT/Ia, TOTPYKEHHBIH B U3ydeHHEe MaJOU3BECTHOM B TO BpeMs
paboTs! [IxxoHa Bejuta, s HOHS, YTO CIIOp Mexxay Bopom u DiiH-
MTeHHOM 06 WHTepIpeTalnny KBAaHTOBOM MeXaHUKH MOXKET
OBITH pa3pellleH dKcllepuMeHTasbHO. He Tak yx MHoro ¢u-
3UKOB OBUTM OCBEZIOMJIEHBI O TIpobjieMe, TOAHATOM DIHINTEMH-
HOM, [ToZionbCcKUM M PO3eHOM, HEMHOTHE CJIBIIIANN O HEpaBeH-
cTBax besna, U coBceM Majyio OBIIO TeX, KTO CYUTAT BOTIPOCH!
OCHOBOTIOJIAraOIIMX KOHIENINI KBAHTOBOW MEXaHUKH I0OCTOM-
HBIMU cepbe3HOro BHUMaHus. Paboty DIIP, omybIrMKOBaHHYIO
B 1935 rogy B xxypHaie Physical Review, MOXHO OBLTO JIETKO
HaWTU B YHUBEPCUTETCKUX OGUOIMOTEKAX, YeTO HETh3s OBLIO
cKkasarb 0 pabore Bejuia, omyOGIMKOBAaHHON B HEM3BECTHOM HO-
BOM JKypHaJie, KOTOPOMY CY)XIEHO OBUIO UCUE3HYTh TIOC/IE YeT-
BEPTOTO BHIITyCcKa. B Te BpeMeHa, KOTZA ellle He CyIIeCTBOBAJIO
HuTepHeTa, paboThl, KOTOPBIE He OBLTH OMyOJIUKOBAHbI B KPYTI-
HBIX XyPHaJIaX, IPUXOAWIOCH PACIPOCTPAHATEH B POTOKOMHUSIX.



KBaHTOBas c/ly4yanHoOCTb

Mosi cobcTBeHHAsI KOMHUA Z0CTaNach MHE U3 MaKU, KOTOPYIO
cobpan Kpucruan Ombep (Christian Imbert), Mmonozo#i mpodec-
cop MHcTuTyTa ONTHKY, 0 Ciaydaro Bu3uta JD6Hepa lllumMoHM
(Abner Shimony), npurnarieHHoro B Opca BepHapoM A’ OcIiaHbst
(Bernard d’Espagnat). O4apoBaHHbIN Haeamu beta, s pemw,
YTO MOSI JOKTOPCKAas AuccepTanusa OyZeT OCHOBaHA Ha 3KCIe-
PUMEHTaJIbHBIX TECTaX HepaBeHCTB beta, u dMbep cornacuics
B3SITb MEeHS 10/ CBOE KPBUIO.

B yauBuUTeNbHO ACHOM paboTe Besia s yBuzien cepbe3HbIN
BBI3OB /IJIS1 SKCIIEPUMEHTATOPOB: U3MEHEHNE OPHUEHTAIIUU I10-
JIAPU3AIMOHHBIX JIETEKTOPOB, B TO BpeMs KakK 3allyTaHHbIE Ya-
CTHULBI PACIPOCTPAHAIOTCS OT UCTOYHUKA B 00JIacTh U3Mepe-
HUsA. BBUIO HEOOXOUMO UCKITIOUUTD BIUSHUE OPUEHTAIUH TTO-
JIApU3aTopa Kak Ha MEXaHU3M U3JIyYeHUs, TaK U Ha U3MEPEHUE,
MIPUMEHSA AJIA 3TOTO MPUHLIUI PEIATUBUCTCKON IPUYNHHOCTY,
KOTOPHBIY 3alpeniaeT paclpocTpaHeHue JTI0ObIX PU3NIECKUX -
($EeKTOB CO CKOPOCTBIO BhIIIE CKOPOCTHU cBeTa. Takoi skcmepu-
MEHT MOT ObI OOBSICHUTH CAMY CyTh KOHQJIMKTA MEXKY KBAHTO-
BOIl MeXaHUKOM, C OHOM CTOPOHBI, 1 MUPOBO33pPEHNEM JDUH-
mTeliHa — C Jpyrou.

OUHIITENHH 3alUITAT JOKAJIbHBIN peanusM, coueTaBIIUN
[Ba npuHUUIa. [1epBeIi yTBEPX)IAT GU3UUECKYI0 PeabHOCTDb
cucTeMbl. Bropoit — 2unomesa o JiokanisHOCMU — YTO CUCTEMA
He TIoZIBEP)KeHa BIUAHUIO COOBITUM, TTPOUCXOAAIINX B APYToit
CHCTEME, OTZIEIEHHOM OT MePBOM MPOCTPAHCTBEHHO-TTOA0OHBIM
WHTEPBAJIOM MMPOCTPAHCTBA-BPEMEHH, TTOCKOJBKY B TPOTUBHOM
c/lydae B€ CUCTEMBI ZIO/DKHBI ObLTH OBl 0OMEHUBATHCS BO3/EH-
CTBUSMU, PaCIIPOCTPaHAONIUMUCA ObICTpee cBeTa. B uTore
Hallld 3KCIIepUMEHTHI MTOATBEPAIN MIpe/icKa3aHusA KBaHTOBOU
MEXaHWKH, U pU3NKaM MPHUILIOCh OTKA3aThCS OT JIOKAJBHOTO
peasn3aMa — OT B3IAZa HA MUP, KOTOPBIN TaK yOeAUTENTbHO
3amminan DUHITeRH. Ho OT Yero e cjieZloBajio 0TKa3aThCs —
OT peajiiaMa WM OT JIOKaJIbHOCTU?
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MNpeancnosue

Wnes oTkasa OT MOHATUS GU3UUECKOH peasbHOCTU He Tpe-
cTaBJsieTcss MHe yoeAnTeNbHON. §1 BIKY pOJIb y4EHOTO KaK pas
B OTMCAHUU peaJbHOCTH MUPO3/IaHUsA, a He MPOCTO B MPeZCKa-
3aHUU PE3Y/IbTaTOB, KOTOPBIE IOKAXYT HAILIH U3MepUTETbHBIE
mpubopsl. Ho ecsii B 9TOM YacTH KBAaHTOBasA MeXaHWKa HaXo-
[IUT TIOATBEPXKAEHUE, — a CETOAHS 3TOT BHIBOJ, IIPECTABIIAETCS
Heu30eXHBIM, — TO O3HAYaeT JU 3TO, YTO MBI JO/KHBI TIPU-
HSTb CyIeCTBOBAaHUE HEJOKAJTbHBIX B3aUMOZAEHCTBUM, KOTO-
pHBIe ABHBIM 06pa3oM MPOTUBOpEYAT IPUHITUITY PETITUBUCTCKOMN
MPUYUHHOCTY DUHINTEMHA? U ecTh I HaZieXJa Koraa-Hubyab
KCITOJIb30BaTh 3TY KBAHTOBYIO HEJIOKANIBHOCTh /IS Tepefayu
MOJIE3HOTO CUTHAJIA, HAIIPUMEDP BKJIIOYEHUSA JJaMIIbl WU Pas-
MelleHus opZiepa Ha GOHAOBOM OUPKE, CO CBEPXCBETOBOMU CKO-
pocThio? Ho Kak pa3 37ech MPOSABIAETCA Apyras XapaKTepHast
YyepTa KBaHTOBOU MeXaHUKU, a UMEHHO: CyIleCTBOBaHUE (yH-
dameHmanvHoll keaHmMoeoll HeonpedeseHHocmu. V13-3a Hee cTa-
HOBUTCS COBEPIIEHHO HEBO3MOXXHBIM MOBIUATH Ha paKTHUde-
CKUH pe3ysibTat JJI0O0T0 3KCIIEPUMEHTa, €CJTU KBAHTOBas MeXa-
HUKA TOBOPUT O TOM, YTO BO3MOXXHBI HECKOJBKO Pe3y/IbTaTOB.
Ila, KBaHTOBasA ME€XaHUKA TO3BOJISIET OYEHb TOYHO PACCUYUTATh
BEPOSITHOCTh KaXK/IOTO U3 BO3MOXKHBIX Pe3y/IbTaTOB, HO 3TU Be-
POSITHOCTU UMEIOT JINIIh CTATUCTAYECKUN CMBICJ TP MHOTO-
KPaTHOM MOBTOPEHUHU JKCIIEPUMEHTA, HO HUYETO HE TOBOPST
HaM O pe3yJIbTaTe OHOT'O KOHKPETHOTO SKCIIEpUMeHTa. MIMEeHHO
aTa PyHOaMeHMAanbHAS KBAHMOBAS CAYUALHOCMb 3aTpellaeT
BO3MOXXHOCTb CBEPXCBETOBOM KOMMYHUKAI[UU.

Cpemy MHOTHX IOMYJIAPHBIX U3TIOXKEHUH TIOCTIETHUX JIOCTIKE-
HUM KBAaHTOBOM ¢u3nku kHUra Hukoms JKuzaHa nogdepKkuBaeT
KJIIOUEBYIO POJb QpyHAAMEHTAIbHOU KBAHTOBOU CIYYaHOCTH,
He OyZb KOTOPOM, MBI OBI MOTJI PACCYUTHIBATh HA M300peTeHre
cBepxcBeTOBOrO Teserpada. Eciau aTo HayuHO-paHTacTUIECKOEe
n3obpeTeHUEe KOTJAa-HUOYAb BOIUIOTUTCA B *KU3HB, HAM IIPU-
JieTcs paZuKaabHO MEPECMOTPETh BCE, YTO MBI 3HaeM O QHU3UKE.
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KBaHTOBas c/ly4yanHoOCTb

f coBceM He UMelO B BUZY, UYTO CyL[eCTBYIOT HellpUKacaeMble
Y HellpeJIoXXHble GU3NUYecKue 3aKOHbI, HeIIo/BlIaCTHbIe HUKa-
KoMy nepecMoTpy. CoBceM Ha0060pOT, INYHO 5 yBePEH, UTO KaX-
nas dusnyeckas Teopusa ofHaX/AbI OyeT 3aMeHeHa Ipyroi Teo-
pueti 6onbliero Macintaba. Ho HEKOTOpHIE U3 TEOPHi HACTOBKO
byHAaMeHTaTbHEI, YTO UX IIEPECMOTP BJIeUET 32 COO0H KOHIIETY-
aJbHYIO PEBOJIIOIUIO C ZJajleKO UAYIIUMY NociecTBUAMU. U xoTa
HaM BCEM M3BECTHBI HECKOJIBKO IIPUMEPOB TAKUX MEPEBOPOTOB
B UCTOPHU YeJIOBEYeCcTBa, OHU TeM He MeHee CTOJIb HCKII0YH-
TeJbHBI, YTO K HUM HeE CJIeZlyeT OTHOCUTBCA CIIOKOHHO. B aTOM
KOHTeKcCTe 0ObsICHeHNE, T0YeMy KBaHTOBas HEJIOKAJIbHOCTB, Ka-
KoM GBI CBepX'beCTECTBEHHON OHA HU Ka3ajach, HE MOXET HU3-
BeprHyTb IIPUHIUII PeIATHBUCTCKON IPUYNHHOCTH, KOTOPBIH 3a-
IIpelaeT CBEPXCBETOBYI0 KOMMYHUKALIMIO, KAXKeTCsI MHE OYeHb
Ba)XHOU TeMoii B kuure Hukosda XKuzaHa.

Tot dakT, uTo aTa KHHUIra 3aHUMAET OIlpe/ieJIeHHYIO ITO3ULIHIO
II0 3TOMY BOIIpOCY, Bpa3pes C APYIUMU IIONYIAPHBIMU B3IJIA-
Jamu, HeygusutesneH. Hukona XKusaH ABIAeTCA OJHUM U3 KIIIO-
YeBBIX UI'POKOB B HOBOI KBAaHTOBOU peBOJIOLINY, KOTOpas Ipo-
M301UIa B ITOCeHeN YeTBepTH XX CTOJIETH.

[lepBas kBaHTOBAaA PeBOMIOLNSA, B Havasie XX BeKa, OCHOBBI-
BaJIach Ha OTKPBITUH KOPITyCKYIPHO-BOJIHOBOTO AyaIn3Ma. JTO
OTKPBITHE Z]aJI0 CITOCOO ZIOBOJIBHO TOYHO ONKCATh CTATUCTHYe-
CKOe ITOBe/IeHHe aTOMOB, 3 KOTOPBIX COCTOUT MaTepwsi, 00JIaKOB
3JIEKTPOHOB, KOTOPBIE IIEPEHOCST IeKTPUYECKHUH TOK B MeTasUle
VIV TIOTYIIPOBOAHYKE, 1 MIUTMAPZO0B U MIWUIHAPZAOB GOTOHOB
B JIy4e CcBeTa. Y Hac [IOABWICA UHCTPYMeHTapUii i IOHUMaHUA
MeXaHNYeCKUX CBOMCTB TBEP/BIX TeN, B TO BpeMsI KaK KJlaccude-
ckas ¢pu3uKa He Morvia OOBSACHUTD, T0YEMY BeIleCTBO, COCTOS-
Ilee M3 IOJIOKUTENbHBIX ¥ OTPULIATENbHBIX 3aPsZ0B, KOTOPHIE
IPUTATUBAIOT APYT Apyra, He cIUlomyBaeTcsa. KBaHToBas Mexa-
HUKa JiaJIa TOYHOE KOJIMYeCTBeHHOe ONMCAaHUe 3IeKTPUIEeCKIX
Y OIITUYECKUX CBOMCTB MaTepHaJOB U IIPEAIOKUIA CUCTEMY
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MNpeancnosue

KOHIIENINH, HEOOXOUMYIO /ISl OTTUCAHUA TaKUX YIUBUTEb-
HBIX IBJIEHUH, KaK CBEPXIIPOBOAUMOCTD U CTPaHHbIE CBOMCTBA
OmpeZieJIEHHBIX dJIEMEHTAPHbIX YacTHUIl. B 3Ty mepByr0 KBaHTO-
BYIO PEBOJIIOIUI0 GU3UKH U300pe HOBbIE IIPUOOPHI: TPAH3U-
CTOp, J1azep, UHTETpaJbHBIE CXEMBbI, 61aroZiaps YeMy CerofHs
MBI )KMBEM B UHGOPMAaIMOHHOM OOIIECTRBE.

Ho yxe x 1960-m rogam ¢u3mky Havaau 33[aBaTh HOBBIE
BOIIPOCHI, KOTOPHIE B TIEPBYI0 KBAHTOBYIO PEBOJIIOLIMIO OCTaBa-
JIVCh 32 KaJ[pOM:

— Kak MOXHO IIpMMEHSTb KBaHTOBYIO GU3UKY, €CJIU BCE €€
MpeZcKa3aHus HOCAT YMCTO CTaTUCTUYECKUM XapakTep
Y1 OTHOCATCSI K OTAEJbHBIM MHUKPOCKOIIUYECKUM OOBEK-
Tam?

— Te HeBepOATHBIE CBOMCTBA 3ANYMAHHbLX NAP KBAHMOBbLX
06Bexkmos (KOTOpHIe ObLIH OMUCaHbI B 1935 rozy B paboTe
06 DITP-mapasokce, HO HU pasy He HabIIOaNINCh B Je-
CTBUTEJIbHOCTH), OHU IECTBUTEHHO COOTBETCTBYIOT pe-
aJbHOMY TTOBEIEHUIO MTPUPOALI WM B 3TOM BOTIPOCE MBI
JIOCTHUIJIN TIPEZIESIOB KBAHTOBON MEXaHUKU?

VIMeHHO OTBETHI Ha 3THU BOIPOCH], KOTOPHIE CHAaYaja Aaau
SKCIIEPUMEHTATOPHI, & TOTOM YTOYHWIU TEOPETUKHU, TIPUBEIHN
KO BTOPOH, MPOZOJIKAIOIIeics 1Mo cel leHb KBAaHTOBOM peBO-
JIIOIINH .

[ToBeseHMe OTAEIBHBIX KBAHTOBLIX OOBEKTOB JaBHO SIB-
JIJIOCH TIPEAMETOM OXKUBJIEHHBIX /e6aTOB cpefil QU3UKOB.

! Cwm., 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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KBaHTOBas c/ly4yanHoOCTb

B TeueHMe MONTOTO BpeMeHU 6OJbINasg 4YacTh YYEHOTO CO06-
IlecTBa CUMTasa, YTO caM BOIPOC He UMeeT CMBICJIA U YTO OH
B JIIOOOM CJTydae HeBaXKeH, TaK KaK HUKTO He MOT cebe TIpe/icTa-
BUTbH, 9YTO MOKHO HAOIIOJATh OTAETbHBIM KBAHTOBHIN OOBEKT,
He TOBOPS yKe 0 TOM, YTOOBI YIIPaBIATh U MAHUTIYJTUPOBATh M.
ITo cnoBam DpBuHa llIpéarnrepa’, «c OTAEIBPHBIMU YaCTUIIAMU
He DKCIEPUMEHTHUPYIOT, TaK e KaK UXTHO03aBPOB He BBIpAIU-
BAIOT B 300TIapKax».

Ho HauymHas ¢ 1970-X rozoB 3KCIepUMeHTaTOPhl pa3pabo-
TaJIU CITOCOOBI, MTO3BOJIAIONIYE HAOMIOAATh OTAETbHbIE MUKPO-
CKOTIMYECKHE OOBEKTHI — 3JIEKTPOHBI, aTOMbI ¥ MOHBI, MaHU-
MYJINPOBATh U YIPABJIATh UMHU. f TOMHIO BCceobliee BOOAYIIEB-
JIeHre Ha MEeXIYHapOJHOM KOH(EepEeHIINHY 110 aTOMHOU GU3UKe
B boctone B 1980 rozgy, korza Iletep Toirek mpezcTaBul IepBoe
n3o06pakeHue OJHOTO 3aXBaYeHHOTO MOHA — €0 MOXKHO ObLT
HEIOCPeACTBEHHO HAOMIOAATh 10 GJIF0OPECIIEHTHBIM (GOTOHAM,
KOTOPBIe OH HCITyCKaJI 110/l BO3/IeHCTBYEM Jy4a Jja3epa. biaro-
Zapsi MPOrpeccy SKCIIEPUMEHTATBLHOM GU3UKU MBI MOKEM MTPSIMO
HaOJTI0IaTh KBAHTOBBIE CKAYKH, YTO MOJIOXKIJIO KOHEI] MHOTOJIET-
HUM criopaM. MBI TakKe YBUAENU, YTO KBAaHTOBBIM (popMaIn3M
MIPEKPACHO OIKCHIBAET MOBEIEHUE OTENTEHOTO KBAHTOBOTO 00~
€KTa — TIPY YCJIOBUU, YTO MBI TPABWIBHO UHTEPIIPETUPYEM Be-
POSITHOCTHBIE pe3yJIbTaThl pacyeToB. UTo KacaeTcsa BTOPOTro BO-
Ipoca 0 CBOMCTBAax 3alyTaHHOCTH, TO MTpe/icka3aHus KBAaHTOBOU
TEeOpUM CHavasa ObUIM TPOBepPEHBI HAa GOTOHHBIX TapaX B CEPUU
AKCIIEPUMEHTOB, YCIOBUSA MPOBEJEHUA KOTOPHIX ITOCTETIEHHO
MPUOTIKAIOTCA K WE€aTbHBIM, B COOTBETCTBUHU C 3aMBICIOM Te-
0opeTuKOB Bpoge /xoHa besta. OTH sKCIepuMeHTHI ITIOJTHOCTBIO
MOATBEPAVIIU TpeACKa3aHUs KBAHTOBOU TEOPUU, KAKUMU OB
VAUBUTETHHBIMU T€ HU OBLIH.

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

B 1980-x rozax Hukona JKuzaH cobpas rpymniy clienyaim-
CTOB TI0 TIPUKJIAZHON ¢u3uKe i pabOTH HaZ OINTOBOJIOKOH-
HBIMU TexHosoruaMu. OH BCer/ia UCIBITHIBAJ IMYHBIN U Teope-
TUYECKUY MHTepec K OCHOBAM KBaHTOBOM MeXaHUKHU (HO JepKa
€ro B ceKpeTe, MO KpaliHell Mepe OT CBOero paboTojaTess, TaK
KaK B Te BpeMeHa II0CTaHOBKA MOZOOHEIX BOIIPOCOB He Bcerga
CYMTANACh CTOAIINM 3aHATHUEM), TIO3TOMY HEYAMUBUTEIHHO,
yto Huxkosns JKv3aH cTtas ofHUM U3 MEePBbIX B 9KCIEPUMEHTAX
C KBaHTOBOU 3aNyTaHHOCTHIO (POTOHHBIX MAP B OITOBOJOKOH-
HBIX Kabemrax. O6mazas mrybOKUMU O3HAHUAMU B OIITOBOJIO-
KOHHBIX TEXHOJIOTHUAX, OH CMOT HCIOJb30BaTh KOMMEPUECKUE
TeJIeKOMMYHHUKAI[MOHHEIE ceTH Bo3ye YKeHeBbI, 4TOOBI Ipoje-
MOHCTPHPOBATh, K YIUBJIEHUIO CAMUX SKCIIEPUMEHTATOPOB, YTO
SIBJIEHE 3aITyTaHHOCTY MOXKHO HaOJII0aTh AaKe IIPU PaCXOXKze-
HUM Ha HECKOJIBKO JIECATKOB KIIOMeTPOB. OH IPOBeJ HECKOIBKO
KOHIIEIITYaJbHO IIPOCTHIX TECTOB U BEIBEJI COBEPIIEHHO IIOpa3u-
TeJIbHBbIE YEPTHI 3aMyTAHHOCTH MEXKY YAATEHHBIMU COOBITHUSMU,
a TaxKe SKCIIePUMEHTaTbHO peajn30BaJl IPOTOKOJ KBAaHTOBOM
TenenopTaiuy. CoyeTass HaBBIKM TEOPETHKA B KBAHTOBOU U-
3WKe U KCIIePTa B OIITOBOJIOKOHHBIX TEXHOJIOTHAX, OH OBUI OJ-
HUM U3 TIEPBBIX, KTO Ha4as paboTaTh HaJi MTPaKTUYECKUMHU TIPU-
MeHEHUAMU fABJIeHUS 3allyTAaHHOCTH, TAKUMH KaK KBaHTOBas
kpunrorpadus ¥ reHepanys UCTUHHO CTyYaiHBIX YUCET.

DTO coueTaHMe TaJaHTOB IIPOC/IeKUBaeTCAd B €ro yBjieKa-
TeJbHOM KHUTe, I/le TOHKHE BOIIPOCHl KBAHTOBOM PpU3UKU H3JIa-
raloTcs [IPU IOMOIIY A3bIKA, JOCTYITHOTO AaleKOU OT HayKH IIy-
6/vKe U Oe3 IIpUB/IeYeHNsI MaTeMaTUIeCKOro anmapaTa. Hukoss
OOBACHAET ABJIEHUA 3aIlyTAHHOCTH, KBAHTOBOH HEJIOKAIbHOCTH
Y KBAaHTOBOM CJIy4alfHOCTU U ONMCBHIBAET IIPUMepHI NpaKTUye-
cKoro npuMeHeHUA. Ho 3To He MpoCTOo NOMY/IIPHOE U3J/I0XKEHNE.
CrienuaavcThl B KBAHTOBOHM 06acTy HAWAYT 37ech ImyboKue
paccy’kzeHus1 06 3TUX IBJIEHUAX, UCTUHHAsA IPUPOZA U MOCTIe-
CTBUSA KOTOPHIX BCE ellle HEMOCTHKUMBI IS Hac.
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KBaHTOBas c/ly4yanHoOCTb

KacarepHO BOIIpoca 0 TOM, ZODKHBI JTU MBI IIOCJIE SKCIIEPU-
MEeHTAaJIbHOT'O OIIPOBEPKeHM JIOKAIBHOTO pean3Ma OTOPOCUTD
bU3NYIECKYI0 PeabHOCTh WIU W/EI0 JIOKATBHOCTH!, 51 IpUzep-
JKUBAIOCh TOTO JXe MHeHUd, uyTo u Hukomna KusaH: gaxe eciau
CYMTATH KOHIIETIIHIO JIOKAJIBHOT'O peayn3Ma I[eJIOCTHOU U Pas3yM-
HOMH, ObUIO OB CTPAHHO JEJUTh €€ Ha JIB€ YaCTH U COXPAHATH
JIAITL OHY M3 HUX. Kak MOXXHO OompeZieTuTh aBBTOHOMHYTO QU3H-
YeCKYIO PeaIbHOCTh CUCTEMBI, KOTOPas HAXOAUTCS B OIIpeieieH-
HOM MecCTe ITPOCTPAHCTBA-BpEMEHH, eCJIN 3Ta CUCTeMa TIoJBep-
YKEHA BJIMSHUIO COOBITUH B IPYTOH CHCTEME, OTZAETIeHHON OT Hee
IIPOCTPAHCTBEHHO-TIOA0OHBIM HHTEPBAIOM? DTa KHHUIa IIpeia-
raeT Ooyiee U3SIIHOE pellleHNe, TOKA3bIBasi, YTO eCJIM MIPUHU-
MaTh BO BHUMAaHMe CyllecTBOBaHUe QyHJaMeHTaJIbHON KBaH-
TOBOH CJIy9alfHOCTHU, TO HeJIOKaJIbHas GpuandecKas peaJbHOCThb
MOJXXET BIIOJTHE MUPHO COCYIIIECTBOBATH C PEIATUBUCTCKOM MIPU-
YUHHOCTBIO, 4TO ObLTa Tak gJopora DHHIITeNHY. [ToaToMy gaxe
Te yYeHbIe, KTO XOPOIIIO 3HAKOM C 3TUMU TpobieMaMu, HauAyT
B kHUTe Hukosa JKr3aHa nuimgy /i pa3MbIIUIeHUH. A IpOCTOro
YUTATEJIS, JIUITH OTKPHIBAIOIETO /IS ceOsI TalTHBI 3aMyTaHHOCTH
Y KBAaHTOBOU HEJIOKJIbHOCTH, JKJeT ITOTPyKeHNE BO BCE TOHKO-
CTH 3TOT'O CJIOKHOT'O BOIIPOCA, OIMCAHHOT'O IIPOCTO U ICHO Ofi-
HUM U3 BEAYIINX MUPOBBIX SKCIIEPTOBZ,

Anen Acne
IManuszo, maii 2012

! MoxHO 3a6BITh 6€3BBIXOJHOE PellleHNe, KOTOPOe 3aKJIYaeTcsa B OT-
PULIaHUU TOHATHUS CBOOOAHOI BOJIM, — IlIAr, KOTOPHIN MpeBpaljaer
YeJIOBEYECKUX CYIIECTB B IPOCTHIX KYKOJ, KOTOPBIMU YIIPaBJIAET OOT
3HaeT 4To 3a JieMoH Jlaruiaca.

2 B 2009 rozy Hukoss YKusaH cTas MEPBBIM JlaypeaToM MPEeCTHKHOM
npemuu [xona Crioapra Besuta, mpucyx/aemMoil 3a vccieZoBaHus B 06-
sacty GyHZaMeHTalIbHBIX TPo6IeM KBAaHTOBOY MEXaHUKU U ee IIPaKTH-
YeCKOTO TIPUMEHEHUS.



[TPEAMBYJIA

Eci 6Bl BBI KWK BO BpeMeHa HbIOTOHOBCKOM Hay4YHOU peBo-
JIIOITUHU, XOTeJH Obl BB OBITH B Kypce Aena? CerogHs KBaHTOBasA
¢u3MKa JaeT HaM LIAHC MEPEXUTH KOHIENTYaJTbHYIO PEBOJIO-
M0 CPAaBHUMOW 3HAYMMOCTHU. JTAa KHUTA ITIOMOXKET BaM IIO-
HATH TPOUCXOZAIIEE, C OFHON CTOPOHBI HE MOTPYKAsCh B MaTe-
MaTUKY, a C IPyrOf — He CKPBhIBasi KOHIIENTYaJIbHBIX CJIOXKHO-
creli. PU3UKH UCTIOTB3YIOT MAaTEMATHKY JJIs TIOVICKA CIeICTBUH
W3 WX TUINOTE3 U /JIA TOYHBIX PACUYETOB BHITEKAIOIINX U3 HUX
Mpe/CKa3aHui, HO pa3Be Hy>KHA MaTeMaTHKa JJIs TOTO, YTOOBI
MOBE/IaTh BEJIMKYIO UCTOPUIO GU3UKU? Beab camoe UHTEpecC-
HOe B QU3HKe — 3TO He MaTeMAaTUKa, a uzeu. Llenb 3Tol KHUTH
He 3abpocaTh BaC ypaBHEHUAMU, a TOMOYb TIOHATD.
HekoTopele 11aBbl MOTPEOYIOT OT YUTATENST UCTUHHOTO YM-
CTBEHHOTO ycrus. Kaxibiii moiMeT Koe-4To, HO HUKTO He TTOMH-
MeT Bce! B aTOH obacTu 3HaHUA caMa wes MOHUMAaHUA Ipej-
cTaBJIsETCS 3bIOKOM U pa3MbITOM. TeM He MeHee, S YBEpeH, 4TO
KaXKZIbIl MOXKET, ITyCThb JIUIIb YaCTUYHO, TIOHATh KOHIENTYaIh-
HYIO PEBOJIIOINIO, KOTOPAs MPOUCXOJUT MPSAMO Ha HaIIUX IJIa-
3aX, U MOJYYUTh YZOBOJBCTBHE OT 3TOr0 MOHUMaHus. [IpocTo
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MIPUMUTE, YTO He Bce OyeT OUeBUAHO, U, KOHEYHO, HE CTOUT UC-
XOJUTD U3 PACIIPOCTPAHEHHOT'O MHEHUS, YTO OHATH QU3UKY —
6e3HaziexXHOoe JIeo.

Eciu Kakas-To 9acThb TIOBECTBOBAHMSA OKAXXETCS BAM CJIHII-
KOM CJIOXKHOM, TTPOCTO MPOAIoIKaiTe yuTaTh. CKOpee BCEro, Tpo-
JIOJDKEHHE BHECET SICHOCTh. A MOXKET OBITh, 3TO OZIVH U3 TPYAHBIX
MOMEHTOB, KOTOPHIE s IpUGEpeT /Jis KOJUIer-QU3NKOB, YTOOBI UM
TOXKE OBUTO MHTEPECHO YUTATh 3Ty KHUTY. [IpH He0OXOAMMOCTH
BO3BpalllaiiTeCch Ha3a/l ¥ IIepeurThIBaiiTe Te OTPHIBKU, KOTOPHIE
BBI3BIBAJIH CJIOXKHOCTHU. BeZlb BaXKHO MOJTyYUTH OOIIlee MpeCcTaB-
JieHUe, a He pa3obpaTh Bce JOCKOHANbHO. B UTOTE OZIHAYK/TBI BhI
C yAUBIEHWEM OOHAPYXUTe, YTO MHOTOE U3 KBAHTOBOI PpUUKHU
MOJKHO TIOHATbh, He mpuberas Kk MaTeMaTuKe!

KBaHToBas ¢usrka Bcerza 6blia IpeMeTOM IPOCTPAHHBIX
0OBSICHEHUH U MyTaHBIX GUIOCOPCKUX TPAKTATOB. EAUHCTBEH-
HBIH C110c06 He TI0TMacTh B 3TU JIOBYIIKYA — PYKOBO/ICTBOBAThHCS
34paBbIM CMBICJIOM. BeZib UTO Takoe 3KCIIEPUMEHT? DTO BOIPOC,
KOTODBIH yUeHbIe 33/1at0T OKPY»Karolte feficTBUTenbHOCTH. Pu-
3UK pelllaeT, KAKOM BOMPOC U KOrja 3aAaTh. [10yYUB OTBET,
B BUJIE, K IPUMEDY, TIOSABUBIIIET0CA KPACHOTO OTOHBKA, OH He 3a-
ZlaeTCs1 BOTIPOCOM, KPaCHBIN JIM OTOHEK HA CAaMOM /ieJie U He SB-
JiieTcs JIM OH WUIIO3WeH TOTO Wiu MHoro poga. OTBeT: «kpac-
HBIl», ¥ TOYKa.

YuTrareiab YBUAUT, YTO OJHU U T€ K€ UCTOPUU BCIUIBIBAIOT
B Pa3HBIX IIaBaX KHUTU. MOU yYUTENTbCKUH OIBIT TOBOPUT, YTO
MTOBTOpPEHME Ba)XKHBIX Belllell B pa3HbIX KOHTEKCTax OYeHb IO0-
Je3H0. BeZib MOSI KHUTA He TIPeTeHyeT Ha UCTOPUYECKYIO TOY-
HOCTh. JIf0Oble 3aMeYaHUs OTHOCUTENbHO MOUX 3HAMEHUTHIX
MpeAlIECTBEHHUKOB OTPAXKAIOT JIMIIb MOU JINYHBIE BIleYaTiIe-
HUsA, IPUOOpETEeHHbIE 3a 60Jiee YeM TPUAIATh JIeT MPodeccro-
Ha/IbHOU paboTH B KauecTBe GH3UKA.



BBEAEHWE

B camMoM HEXHOM BO3pacTe KaXKJbIi Y3HAET, YTO CYIIECTBYET
JIUIIB IBE BO3MOXXHOCTH B3aUMOZEHCTBOBATE C YEM-TO, /IO UETO
HUKaK He JOTAHYThCA PyKoH. Hy)KHO WM ITepeMeCTUThCS B CTO-
POHY 00BEKTA, TO €CTh MOAIION3TH K HEMY, KaK 3TO JIeTaf0T MJIa-
JeHIIbl, UIW HAaWTU KaKOW-HUOYAb AJMHHBIN IIpeIMET BPOJe
MTaJIKW, KOTOPBIM MO3BOJUT PACIIMPUTH IIPEAETHI [0CATAEMO-
ctu. ITo3:ke MBI OTKpBIBaeM i cebsa Oojiee CIOXKHBIE MeXa-
HU3MBI, KOTOPbIE MOXXHO MCII0JIb30BaTh, K MIPUMEPY ITHUCHMO
MOXKHO OITYCTHUTb B IIOYTOBHIH AIMMK. Ero 3ab6epeT MoYTalIboH,
CTY)KalUi Ha TIOYUTE TMOJIOXKUT €T0 B HY’KHYIO CTOTIKY, TOTOM TDY-
30BHK, TI0€3/] WM CAMOJIET IIEPEBE3ET IMMChMO B HY)KHBIH TOPO/I,
U B UTOTEe OHO GYZIET ZIOCTABJIEHO K /IBEPHU YeJIOBEKA, UMsI KOTO-
poro o603HavYeHO Ha KOHBepTe. VIHTepHET, TeleBU/ieH e U MHO-
rue [pyTyhe MPUMepPHI, C KOTOPBIMU MBI CTaJTKUBAEMCS KaXK/bIH
JleHb, TOBOPAT HaM, YTO B UTOTE JII000€ B3aUMOZIENCTBHE 1 KOM-
MYHUKaIUI MEX/Y JByMS TPOCTPAHCTBEHHO pas/ieIeHHbBIMU
00'bEKTaMU PACIIPOCTPAHAETCSA HEITPEPHIBHO, OT TOYKU K TOUKE,
MTOCPeCTBOM HEKOTOPOT'0 MeXaHU3Ma. DTOT MEXaHU3M MOXKET
OBITb CJIOXKHBIM, HO BCETZIA CJIEAYET HEMTPEPHIBHOM TPAEKTOPHUH,
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KOTOPYIO, II0 KpaiiHell Mepe TeopeTU4YeCKy, MOXXHO IIPOCIeJUTh
B IIPOCTPAHCTBE U BPEMEHU.

Tem He MeHee KBaHTOBasA QU3MKA, KOTOpAs HCCIEAyeT
MUP BHE IIPEZEJIOB Halllero HEeloCPEeACTBEHHOI'O BOCIPUATHUA,
yTBEP}KJAaeT, YTO MPOCTPAHCTBEHHO yJaJleHHbIe ApYyT OT Apyra
00BEKTH MHOTZIA 0OPa30BLIBAIOT eANHOE Ilesoe. bosee Toro,
B TaKUX CUCTEMaX, KakK OBl JaJIeKO HU ObUTH pa3HEeCEHBI UX KOM-
MTOHEHTHI, TIPYU BO3J€HCTBUY Ha OZIMH U3 HUX PearupoBarhb OyAyT
ob6a! Kak MOXKHO B TaKoe IOoBepUTh? Kak MOXKHO IIPOBEPUTH DTO
yTBepxzeHue? Kak 5To moHuMaTs? 11 MOXKHO JIM MCIIOJIb30BaTh
3TO CTpPaHHOE TPOsABIeHNEe KBAHTOBOU QU3UKH, 3TU yAaTeHHbIE
00BEKTHI, 00pa3yIoIIye eANHOE IeJI0e, I epeAadu nHGopMa-
IIMU Ha PacCTOSTHUU? BOT OCHOBHBIE BOIIPOCHL, HA KOTOPHIE MBI
IocTapaeMcs OTBETUTh B 3TOM KHUTeE.

fl momeITatoCh NOAEMUTHCA C BAMU 3aBOPAKUBAIOLIUM OT-
KPBITEM MHpPA, KOTOPHI HEBO3MOXXHO ONMCATh MPU ITOMOIIU
B3aMMOZIEVCTBUH, ITOC/IEA0BATENbHO PACIPOCTPAHAIOIINXCS
OT TOYKH K TOYKe, — MHPA, B KOTOPOM TaK Has3blBaeMble HeJlo-
KaJIbHbIe KOPPEJISIIUU CTAHOBATCS OOBIIEHHOCTBIO. MBI TOTOBO-
PUM O HEpeAyIMPYEMBIX BEPOATHOCTAX, KOPPEIANUAX, HHOOP-
MalyH U Jake 0 CBOOOLHOI BOJIE.

MEI TaKKe YBUANM, KaK QU3NKY CO3/IaI0T HEJIOKATbHBIE KOP-
pensaiuu, Kak OHU UCIOJIb3YIOT UX B KpUNTOrpaduu AJjis Co3-
JaHUsA abCOIOTHO HAZIEXKHBIX KJIIOYEH M KaK MOXXHO HCIIOJb-
30BaTh 3TU yAVUBUTEIbHBIE KOPPEJAUU JJid KBAaHTOBOU Tee-
nopraiuu. Jpyras 1eab 3TO¥ KHUTH — IPOWUIIOCTPUPOBATh
Hay4YHBIH MeToZ. Kak MOXXHO y6eAUThCA B YEM-TO, YTO COBEP-
IIEHHO IPOTUBOPEYUT NMPUBBIYHOMY MHTYUTUBHOMY BOCIIPU-
saTuio Mupa? Kakue AoKasaTelbCTBa MOTPEOYIOTCS AJA II0J-
HOU CMeHBI Hay4YHOU MapaZiurMbl, Ajs IPUHATUA TaKOro poja
KOHIIeNTyaJbHOU peBooIUU? OTCTYIINB HEMHOI'O Ha3as, MBI
YBUJWM, YTO UCTOPHUSA KBAHTOBOIN HEJIOKAaJbHOCTU JOBOJIBHO
IIpoCTa U Jaxe 4esoBedHa. MBI TakKke YBUAUM, YTO IIpUpoza
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IPOU3BOZAUT HePeAYLUPYEMO CIy4aliHble COOBITHA, KOTOPhIE
MOTI'YT IIPOMCXOAUTD B 3HAYUTENbHO yJaleHHBIX JPYT OT Apyra
TOYKaX IPOCTPAHCTBA, IIPY OTCYTCTBUU YETO OBI TO HU OBUIO, YTO
nepeMeIanoch ObI OT TOYKYU K TOUKe BJJOJIb 1000 TpaeKTOpHH,
coeIMHAONLIEH Be 3TU TouKU. Ho MBI 0GHApYXUM Takke, 4TO
CJTy4alHBIN XapakTep 3TUX 3G (eKTOB JUIIaeT Hac KaKOU-TN00
BO3MOXXHOCTU HCII0/Ib30BaTh 3Ty GOPMY HEJIOKAIbHOCTHU JJIA
CBfI3H, TEM CaMbIM ybeperas OT IPOTUBOPEYHs C OZHUM U3 GyH-
JlaMeHTaJIbHBIX IIPUHIIUIIOB TEOPHUH OTHOCHUTEIbHOCTH, B COOT-
BETCTBUH C KOTOPBHIM HUKAaKasg MHPpOPMAIUA He MOXKET PacIIpo-
CTPaHATHCA OBICTPEE CKOPOCTH CBETA.

MEI xuBeM B yAUBUTeIbHOE BpeM:A. PUBUKU TOIBKO YTO OT-
KPBUIH, YTO OZHO M3 HAIIMX [NIyOOYaNlIINX MHTYUTHUBHBIX IIpeJ-
CTaBJeHUIN O HEBO3MOKHOCTHU «JaTbHOAEUCTBUA» — B3aUMO-
ZieficTBUA 0ObEKTOB Ha PAacCTOAHUU — HeBepHO. CII0BO «B3au-
MOJIeiCTBHE» HE CJIYYaiHO CTOUT B KaBBIYKAX; OHU HAIIOMHHAIOT
0 HeOOXOAVMOCTH YETKO YKa3aTh, YTO MbI IMEEM B BUTY IIOZ STUM
noHaTreM. OU3NKYU UCCIEAYIOT MUP KBAHTOBOU GUBNKA — MUP,
HaceJIeHHbIM aToMamu, GOTOHAMU U APYTHUMU 3araZlouHBIMU JJIs
Hac o0beKTaMu. He yZeIuTh 3TOMY PEBOJIOLMOHHOMY IIPOPEIBY
BHUMaHMe TaK e CTBIIHO, KaK ObUIO ObI CTBIZIHO HUYEro He 3HaTh
0 Hay4HoU peBostory HerotoHa mu JlapBuHa, 6yZb MBI IX COBpe-
MeHHUKaMU. BeZib KOHIleNTyabHas peBOJIOINA, IPOKCXOAAIIAA
ceifuac, He MeHee Ba)xHa. OHA ITOJTHOCTHIO IIepEBOPAYHBAET HALITY
KapTUHY Mupa U, 6€3 COMHEHU, AaCT TOITYOK LIeJIOMY CIIEKTPY
HOBBIX TEXHOJIOTHH, KOTOPEIE OYZAYT BHIIVIAZETH KaK BOMIIEOCTBO.

B m1aBe 2 MBI aayM OpeACTaBIEHUE O KOPPEIALUY, Jexa-
el B OCHOBe IIpeZiMeTa Halllero pacckasa, IyTeM 00CyKAeHNs
WTpHl, KOTOPYIO MBI HazoBeM urpoi besnna. Mel yBUguM, 4TO
oIIpeZieJieHHbIe KOPPEIALNH He MOIJIN OBl BOSHUKHYTb, €CJIU ObI
OBbUIN pa3peleHbl INIIb B3aUMOZeUCTBHA, KOTOPBIE paclpocTpa-
HAIOTCS U3 TOYKU B TOYKY Yepe3 IPOCTPAHCTBO. JTa IJlaBa —
KJIto4eBas JjIs BCero MocjeyIollero IIoBecTBOBaHuA, HECMOTPSA
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Ha TO 4YTO B HeW HU pa3y He YIOMHUHAEeTCA KBAaHTOBasg GU3UKa.
Ckopee Bcero, 3To OyzeT camas CJIOXKHas AJiA IOHUMaHUA I1aBa,
HO YBEPSIO: YeM JaJIbIlle, TeM sicHee Oy/IeT CTAaHOBUTBHCS KapTHHA.

[ToToM MBI 3aZIaZIUMCsT BOITPOCOM, YTO ZieJIaTh, €CJIN KTO-TO
Korza-Hubyas mobeauT B urpe besna, XOTh 3TO COBEPIIEHHO
HEBO3MOXKHO, ZIaKe €CJIU TaK YTBEPXKAAeT KBaHTOBAs QpU3MKAa.
[ToToM mTO3HAKOMUMCS C KOHIeNIThel HCTUHHOU CIydYalitHOCTU
B IIaBe 3 U C HEBO3MOXKHOCTBIO KJIOHUPOBAHYA KBAHTOBBIX CH-
cTeM B I7aBe 4. B Byx ciiefylomuX IIaBax Mbl IPeACTaBUM 3Ty
CTPaHHYIO TEOPUIO KBAHTOBOM (PU3MKM: CHavaa pacCMOTPUM
TEOPETHUYECKYI0 OCHOBY 3aIlyTaHHOCTH, a 3aT€M OITUIIEM COOT-
BETCTBYIOIIME SKCIIEPUMEHTHI, U3 KOTOPBIX ToCae/yeT HEMUHY-
€MBIH BBIBO/, YTO MMPUPO/a HeJIOKaMbHA.

BMecTO TOTro YTOOBI MPUHATD 3TO 3aKJII0YEHNE Ha BEPY, MBI
IIPOBEPUM, AeHCTBUTEILHO JIM Her30exKeH TaKoU BhIBO/. B IiaBe
9 MBI pacCMOTPUM MHOXXECTBO MBICJIEHHBIX IOMBITOK YUeHBIX
YMOB COXPaHUTh JIOKAJIbHOE OIMCAHWE MUPO3AaHUs. DTOT BO-
MIpOC BCe ellle SIBJIAeTCs KUBOTPENenyIiiM U aKTUBHO M3y4da-
erca B mupe pusuku. bosee TOro, Bbl yBUAUTE HACKOJIBKO XU-
TpHI OBIBAOT yueHble! B miaBe 10 1 onuily yAMBUTENbHBIE HIC-
CJIefIoBaHMA, KOTOPBIE BCE eIlle TIPOJOJIKAIOTCS, U BBl IOJYIUTE
aKTyaJbHOe IIpeZicTaB/lieHre O MUpe HayYHBIX UCC/IeJOBaHUMN.

3AYEM 3TO?

Yamie Bcero MHe 3aJaloT MMEHHO 3TOT Bonpoc. MoXHO IOAy-
MaTh, HUKOI/Z|a He HY>XHO 3aHHMAaThCA 9eM-TO, YTO HeJb3s He-
MeZIJIEeHHO IIPUMEHUTD C II0/Ib30H. SI MoT ObI OTBETHUTB: «A 3aueM
XOZUTh B KMHO?» [IpaB/a, 3a 3TU UCC/IeZOBAHYSA, KOTOPHIE S TaK
J100TI0, 5 IOJTyYalo ZIeHbI'H, a KOT/Ia Uy B KUHO, TO IEHbI'Y 6epyT
C MeHs, I03TOMY JIy4llle IoZo0paTh 601ee KOPPEKTHBIN IPUMEP.
OTKpOBEHHO I'OBOPA, JIYYIINM OTBETOM OBLTO OBI CKa3aTh, YTO 3TO
O4eHb yBJieKaTeNbHO! XOTS 5 BO3IVIABJIAIO IPYIIILY CIeNNaINCTOB
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0 TIpUKJIafHOMN (U3UKe, 1 He BCKAaKUBAIO C MOCTEIH TI0 yTpaM
B HaJieXk/le M300pecTy HOBHIH rapkeT. S mpocto ouapoBaH ¢pu-
3UKOM. [TOHATH MIPUPOJY, ¥ B YACTHOCTH MOHATh, KAK OHA MOXET
Co37laBaTh HeJOKaJbHbIe KOPPEIAINY, — BIIOJHE AOCTAaTOYHAS
MoTuBartus. [ToyeMy ke Torza g paboTaro B 06J1aCTU TPUKJIAAHOM
¢usuku? He ecTb i1 3TO CieJoBaHKe KOHBIOHKTYpe? Ha camMmom
JieJie eCTh cepbhe3Has MPUYUHA yMaTh O MPAaKTUYECKOM TTpUMe-
HEHWU JJaKe TOTZA, a MOXKET ObITh, 0COOEHHO TOT/Ia, KOTZIa PYKO-
BOZICTBYEIIbCS JKeTaHKeM IOHATH KOHIIEIITYaIbHbIE OCHOBHL. Beab
HOBas HZes TaKOH 3HAYMMOCTH 00s13aTeIbHO UMEET IT0CIeICTBUA,
OHa 00513aTeIbHO OTKPHIBAET HOBbIE PAKTHYECKHE IIEPCIIEKTHBEI.
V1 yeM peBOJIOIIMOHHEE KOHIIEMIIVS, TeM O0Jiee YIUBUTENTbHBIMU
MOI'YT OBITH ee IIpUMeHeHHA. BoJibIilioe MpenMyIlecTBO paboThI
Ha/l TIOTEHITMATbHBIMH ITPUKJIaAHBIMU 00JIACTIMH KaK pas B TOM,
YTO OHA IIPEJOCTABJIAET MHCTPYMEHT /IJIS1 TECTHPOBAHMS OCHOBO-
ToJIaraloniux uaei. Bmo6aBok, Kak TOMbKO MbI BBISBUIM 00/1acThb
IIPUMEHEHUs, HUKTO He CMOXKET OTPUIIATh aKTYaJbHOCTD JIeXKa-
el B ee OCHOBe KoHIenmuu! BeZb Heb3s OTPUIATh aKTyallb-
HOCTb KOHIIEMITVH, IJIs1 KOTOPOU HaliZieHO peabHOEe pUMeHeHe?

VicTopusi KBAHTOBOM HEJNIOKAJIBbHOCTH — IpPeKpacHasi TOMYy
wutocTparus. /o Tex Top, MoKa OHa He Halllla TpUMeHeHUS,
3HAYUTENbHOE OOJIBITMHCTBO YIEHBIX He 0Opalllalo Ha 3alyTaH-
HOCTh Y HEJIOKAJbHOCTh HMKAKOI'O BHUMAaHUA U JaXKe CUUTAIIO
UX CYIECTBOBAHUE HCKIIOYUTETHHO GUIOCOPCKUM BOIIPOCOM.
JltoboMy, KTO HaMepeBajIC pacCMaTpPUBaTh THU SIBJIEHUS TPU-
MepHO 0 1991 roza, TpeboBaniach CMEJIOCTh U Jja’Ke HEKOTO-
pas Aep3ocTh!. Torza mo 3ToOMy HalpaBIEHUIO UCCIeNOBAHUN

! Korza AneH Acre HayWHaJ CBOIO MCCJIeIOBATENbCKYIO Kapbhepy, OH
npuuien K /HxoHy Besty U npezioXul IpoBeCcTH sKCIepuMeHT beina,
Ha 4YTO NOC/IefHUI OTBETUIL: «A y Bac y»e eCTb IIOCTOSTHHAA JO/DKHOCTD ?»
ITo cBoemy ombITy Besur 3Han, HACKOJIBKO PUCKOBAHHO JJII MOJIOZOTO
y4eHoro 6110 paboTaTh HaZ IPeAMETOM, KOTOPBIH BRI3BIBAJ TAKYIO He-
IIpUsA3Hb B HAyYHOM COOOBIIeCTBE.
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TIOYTH He ObUTO aKaJeMUYEeCKUX JO0MKHOCTEMN, a CETOHS TTOYTH
BCe CJIeJIAT 3a UX pe3yJabTaTaMu. EcTecTBeHHO, TpaBUTEIbCTBA,
BBHIJIEJIAIONINE CPE/ICTBA HA UCCIIEZI0BATENbCKUE TIEHTPEI, 60IhIIe
03a604YeHbl KBAHTOBBIMH TEXHOJIOTUAMU, YeM HAYIHBIMU KOH-
HENIUSIMU, JTEXANUMU B UX OCHOBE, HO BaYKHO, YTOOBI CTYIEHTHI
B 3TUX IIEHTPAX U3y4ajud HOBYIO GU3HUKY.

B m1aBe 7 BbI TO3HAKOMUTECH C ABYMA 00JIaCTAMU TpUMe-
HeHUsI, KOTOpbIe y)Ke TI0CTaBjieHbl HA KOMMepPUYeCcKyI0 OCHOBY:
KBAHTOBasA KpUNTOrpadurs ¥ KBAHTOBBIM reHepaTop CIydaifHbIX
yuces. A B IVIaBe 8 s paccKaky BaM O caMOH YANMBUTEIbHOM 06-
JIaCTU IPUMEHeHUs — O KBaHTOBOU TeJIelIOPTaI[HU.



naBa 1

ATIEPUTUB

[lepes TeM Kak repelTH K OCHOBHOM TeMe 3TOM KHUTH, MHE XO-
TesI0Ch OBbI PacCKa3aTh /IBe KOPOTKUE UCTOPUU, KOTOPHIE ITOCITY-
KaT AekopauusaMu. OfHA U3 HUX — O PeabHBIX COOBITUAX, CITY-
YUBIIUXCS B MPOIIIOM, a IPyTast — YUCTHIN BHIMBICE], KOTOPHIH
MOXKET CTaTh PEAJbHOCTBIO B OJIMKaliieM OyayIiem.

HbIOTOH: HEBUAAHHbIV ABCYPJ,

Bce crpllltany 0 3aKk0HE BCEMUPHOTO TAroTeHusa HproToHa, co-
IJIACHO KOTOPOMY BCe OOBEKTHI IPUTATUBAIOTCA APYT K APYTY
B COOTBETCTBUHU C WX MaccaMU U PACCTOSTHUEM MeXJy HUMU
(roBOpPsT KOHKPETHO, 0OPATHO MPOIOPIIMOHATIBFHO KBAZIPaTy pac-
CTOSTHUS MEXAy HUMH, HO cefuac 3To HeBakHO). K mpumepy,
ComHile U 3eMJid CBA3aHBI APYT C APYTOM CHJIOUN NPUTIKEHUH,
KOTOpasi KOMIIEHCUPYET IEHTPOOEKHYIO CHIIY U yAEeP)KUBAET
3eMJTi0 Ha IpUOIU3UTENBHO KPYroBoii opbrTe BOKpyT CosHIIA.
ToT »Ke MpUHLIUII paboTaeT U i1 IPYTUX IUTAHET, U JJI CUCTEMBI
3emna — JlyHa, U Jaxke AJid Bcel Hallel rajJakTUKU, KOTOpas
BpaljaeTcd BOKPYT I[eHTPa CKOIUIEHUS TalaKTHK.
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