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3Haelb JI1 Thl, YTO TBOS KU3Hb MOKET ObITh HAIIOJTHEHA TApPMOHMEN U N300MIHEM,
CUACTbeM U CBOOOJION? DTO IENHCTBUTEIBHO BO3MOXKHO: JKU3Hb, TIOX0kKAas HA
YyJ0...9Ta KHUra OTKpoeT TeOe 3HaHUe O TOM, KaK U MoYeMy BCe IMPOUCXOIUT B
TBOEW KU3HU. ThI MOMMeEITh, KAKUM 00pa30M KakJ0€e MTHOBEHUE CBOEH KU3HU

ThI TBOPUIITL COOCTBEHHYIO PEaIbHOCTD. Thl y3Haelllb MOJUIMHHOE YYI0 — «Uy/I0»
3HAaHUU U OCO3HAHHOCTHU. DTO TOT 30JI0TOM KJIIOUUK, KOTOPbI MOXET OTKPBITh
BOJIIIIEOHYIO IBEPh B MUP CUYACThsI, TApMOHUU, CBOOOABI U n300uus1.Co3naBait
CBOIO HOBYIO PEaJIbHOCTb, a 9Ta KHUTA Tebe 00s3aTeIbHO B TOM MTOMOXKET !

© Besnennos A. B., 2022
© Asrop, 2022
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CuuTaenib J1 Thl, YTO TBOS )KU3Hb MOJKET OBITh HAITOJTHEHA TAPMOHHUEN U M300UJTHEM, CIaCTheM
u cBobomoi? Ecim TBOHM OTBET «J1a» — TO HAM C TOOOH IO MyTH. DTO JIEHCTBUTEBHO BO3MOXKHO:
KU3HB, TIOXOXasl Ha 4yHo... Eciv TBOW OTBET «HET» — TO MOXET ObITh, THI MPOCTO HEJOCTATOYHO
JoBepsielib MUpy?

Hcroku HenoBepus JiexkaT B CMyTHOM TyMaHe HEsICHOCTH, a MOJJIMHHOE JOBEPUE OCHOBAHO HA
3HaHuu. [IpoekT «HoBbIit Mup» OTKpoeT Tebe 3HaHHe O TOM, KaK U TIOUeMy BCE MTPOMCXOUT, U ThI
HAYYHUIIbCS TPUMEHSTH 3TO 3HAHUE B )KU3HHU.

Thl y3Haellb NOIIMHHOE YYII0 — «4y[J0» 3HAHUN U OCOZHAHHOCTH. DTO TOT 30JI0TON KJIIOYHK,
KOTOPBII MOXET OTKPBITh BOJIIEOHYIO IBEPh B MUP CUACThsI, TAPMOHKH, CBOOOIBI 1 N300WITHSI.

Lenb mpoekra «HoBbiit Mup» — 100aBUTh 3HAHUN W OCO3HAHHOCTH B TBOKO JKM3Hb. Makcu-
MaJIbHO HAIJISAHO U JOCTYITHO PaccKas3arh O TOM, UTO AeJIaeT TBOIO XKU3Hb TAKOH, KaKasi OHa €CTh, U
noOyIuTh TeOsI K eUCTBUSIM.

Ecnu 1Bl TOTOB — /1aBaii qBuUrathest BMecte! JlaBaii BMecTe pa3OUpaThest — Kak yCTpOeHa TBOSI
KU3Hb, KAKMM 00pa30M ThI TBOPHIIb COOCTBEHHYIO peabHOCTh. [IpoKIiaipiBail BMeCTe ¢ HaMH CO0-
cTBeHHBIN yTh Oco3HanHocTH U JIioOBU, OTBeTcTBeHHOCTH M CBOOOMIBI, Briaronaproct u Enun-
cTBa!

Komarnoa npoexma «Hoewiti Mup».
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I'maBa 1
KBaHTOBBINI MUCTHIN3M: KaK KBAHTOBO-I10JI€Bas
KapTHHA MHUPa C03/1aeT HAyYHbIH (DYyHJAMEHT JyXOBHOCTH

MHuorue APEBHUE NYXOBHBIC KOHLCIIIWUU — WJUIIO30PHOCTb MATEpUH, CO3NAHUEC PCAJIbHOCTU
CO3HAaHUEM, FHY6I/IHHOC €IUHCTBO MUpPaA, CYHLICCTBOBAHHC AobcomoTa — BCEraa Ha3bIBaJIMCb MUCTUYEC-
CKHMMU. HOTOMy YTO OHU CYUTAJIUCH NPUHIHUIIAAIIBHO HEIOKA3YEMBI.

C mnosiBieHMEM KBaHTOBOM MeEXaHHMKH, JyXOBHas KapTMHA MHpa Hayaia
o0peTaTh HayYHYIO0 OCHOBY.

KBaHTOBO-1IONIEBAs KAPTUHA MUPA COAEPKUT LEJIbI Psil MOJIOKEHUI, KOTOPbIE PAHEe CUMTa-
JINChb ‘{HCTOﬁ MHCTHKOﬁ. HpI/I 9TOM, KJIIOYEBBIEC BBIBOIbI KBaHTOBOfI MEXaHUKHN MHOFOKpaTHO 1101~
TBep)KlleHbI paBJII/I‘IHbIMI/I SKCHepI/IMeHTaMI/I.

Dra cTaThsd pacCKakeT, KAK MIMEHHO MUCTHUYeCKasi KapTHHA MUpa 0OpeTaeT HayYHYI0 OCHOBY
C IIOMOIIBI0 KBAHTOBON MEXAHUKU.
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Ceert - OJHOBPEMECHHO BOJIHA U YaCTHUIA

Bce Hauanocs co ceera.

JIBe pasnuuHble TeoprK 0Opa3oBaHMs cBeTa ObLM BbicKa3zaHbl B X VII Beka moutu ogHOBpe-
MeHHO HbiotoHOM 1 [1oiireHcom.

HbI0TOH NpeAnooKui, 4TO CBET — 3TO MOTOK HEKHX YacTul, a ['roiirenc — 4ro 310
BOJIHA B «<MHPOBOM 3(pupe».

[No6ennna Touka 3penust Heiotona u noury Ha 200 jieT crana oOmenprHsTOM.

o Tex mop, noka B 1803 roay cap Tomac IOHr He nnpoBeJ1 nepBblil B HCTOPUH «KBaH-
TOBBIIl KCIIEPUMEHT».

[IpaBaa, cam OH, KOHEYHO, AaXe He MOJ03PEBal, UYTO €ro OIMBITHI CHITPAIOT KIIIOYEBYIO POJb B
KBaHTOBOUM MeXaHWKe, KOTOpasi BOSHUKHET TOJIBKO CITyCTs1 Oosiee cta jieT. OH MpocTo ObUT T0003Ha-
TeJIeH U U3y4Jasl PUPOLY CBETA.

WTtak, oH B3sJ1 HENMPO3paYHYIO IIUPMY, CAeJIal B Hell 2 Mpope3y 1 HAITPaBWJI HA Hee JIyY CBeTa.
3a mupmont FOHr nmocraBun skpan. Teopust HeloTroHa ropopuiia, 4to CBET — 3TO MOTOK YaCTHII.
[Tostomy FOHT paccunThIBa yBUIETh HA SKpaHe 32 IMUPMON 2 BEPTHUKAIBHBIX CBETOBBIX MOJIOCHI OT
MPOJIETEBIIMX CKBO3b MTPOPE3N YACTHII.

Ixcnepumenm Tomaca FOnea

OpnHako, K CBOEMY M3yMJIEHHIO, OH OOHApPYKWJI Ha 9KpaHe KapTUHY ¢ MHOXECTBOM TOJIOCOK.
C10oBHO uepe3 11e/11 MPOXOJWIIN CBETOBbIE BOJIHBI, KOTOPbIE HAKJIaJbIBIUCH IPYT HA Apyra («MHTEP-
(pepupoBanm»).

INocrne 3TOrO OMBITA HA CTO C JIMIIHUM JIET BOIPOC O «IIPUPOJE CBETa» ObLT 3aKPHIT.

OmnpiT IOHra HeABYCMBICJIEHHO TOBOPHJI: CBET — 9TO BOJIHA!

Tem He MeHee, B cepenuHe XIX Beka ObUIO OTKPHITO siBiieHHE «(hoTo3hPekTa». PoTo3 -
(pekT — 3TO0 BbIOMBaHNE CBETOM 3JEKTPOHOB C NOBEPXHOCTH HEKOTOPHIX MaTePHAJIOB.

VImeHHO 3TOT 3(peKT, KCTaTH, JISKUT B OCHOBE PaObOThI COTHEYHBIX OaTapei.

B Havane XX Beka DUHIITEHH OObSCHU, TOYEMY UMEHHO OT/IEJIbHbBIE IEKTPOHBI BHIOMBAIOTCS
cBeToM. [loTomMy 4TO CBET Tak’ke COCTOMT U3 OTAENbHBIX YacTHI] — (DOTOHOB. ITH (POTOHBI, CJIOBHO
OWJIbSIPAHBIE IIAPHI, BHIITMOAIOT JIEKTPOHBI CO CBOMX MECT.
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3710 00BSICHEHNE BIOCIEICTBIU OBUIO MHOTOKPATHO MOATBEPXKIEHO KCHEepUMEHTaIbHO. U
OIISATh BOIIPOC O «IPUPOJE CBeTa» ObUT 3aKpHIT. CBET COCTOUT U3 YACTHI| — «(DOTOHOB»!

Tenepb nonyueHHslid panee KOHrom pesyasrar ¢ MHTEp(EpEeHIIMOHHBIMU 110JIOCAMHM, TIOATBEP-
KA «BOTHOBYIO» MIPUPOLY CBETa, MPUOOPEN COBEPIIEHHO HOBOE 3HAYCHHE.

Oo6mpsicnenust DiHmTelHa 1 KOHra ObM AOCOMIOTHO HAAEKHO MONTBEPKACHBI SKCTIEPUMEH-
TaJIbHO. ... IpH 3TOM OKa3aaMch COBEPIIEHHO MPOTUBOIOJIOXKHBI.

* CBeT — 3T0 BoJIHA! — yTBep:k/1aJl OJMH SKCIIEPUMEHT.

* CBeT — 3T0 yacTuia! — HacCTauBaJ JAPYrou.

IOHI: CBET — 3TO BONMHA! SHHLUTEWH: CBET — 3TO YACTHLbI!

MNOTOK YACTHL
(®OTOHLI) ®

D
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YHULDOVYUU BYHIIhUUUYLIW

OMnblT C ABYMA LLENTAMA ABNEHWME @OTOIMPEKTA

Keanmoeo-eoanoeoii oyanuzm

KakuM-To HEMmOCTHKUMBIM 00pa30M CBET OJIHOBPEMEHHO IPOSIBIISI CBOWCTBA W YaCTHUIIBI, U
BOJIHBI OJHOBPEMEHHO. DTO sIBJICHHE TOTYYHIO Ha3BaHNe «KBAHTOBO-BOJHOBOM ayaiau3m». OHO
TIOJTHOCTBIO IIPOTUBOPEYUMIIO 3APABOMY CMBICTY ¥l OYKBAJIBHO B30PBAJIO HAYIHBINA MHUP.

OpHako, BO3MOXHO, UTO TaK ceOsl BeJIeT TOJIbKO cBeT? Benb cBeT — AelCTBUTEIHHO COBEPIIIEHHO
YHUKaJIbHAsI CYOCTAHITUS, Y KOTOPOW HET MACCHl 1 3apsijia, HO UMeeTCsT SHePrHsl.
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«O0beKTUBHON pPeajbHOCTH» HE CyIeCTBYET

B 1924 roay Jlyu e Bpoiiib BbIIBHHYJ THIIOTE3Y, YTO HE TOJbKO CBET 00J1a7]aeT KBaH-
TOBO-BOJHOBBIM IyaJH3MOM.

OH npennonokuiI, 4yTo Modasi MeMeHTapHas YacTulia (JEeKTPOH, MPOTOH, U T. J1.) 00IagaeT
CBOICTBAMH KaK BOJIHBI, TAK ¥ YaCTHUIIbL. TakuM 00pa3oM, KBAHTOBO-BOJTHOBOM JyaJIi3M — 3TO o011ee
CBOWCTBO BCEW MaTepuH.

STy TEOPHUIO YIANOCh SKCIIepUMeHTAIBHO ToaTBepauTh Kiayccy Monccony B 1961 romy. On
3aMeHu B orbiTe KOHra moTtok cBera Ha MOTOK EKTPOHOB U3 JIEKTPOHHOW IMYIIKH. .. ¥ TIOTY YU
Ty € caMylo KapTHUHY C MoJocaMH Ha 3KpaHe! Pe3yibTaT orbiTa MOATBEPANII, YTO JIEKTPOH TOXE
BeJIeT ceOs Kak BOJIHA.

A Beqpb 27eKTPOH 00JIaaeT U MacCOM, U 3apsI0M. DIEKTPOH — OHA U3 COCTABJISIONIMX aTOMA.
ATOMBI 00pa3yIOT MOJIEKYJIbI, @ MOJIEKYJIBI — 3TO T€ KUPIMUYMKH, U3 KOTOPBIX CTPOSITCS BIOJIHE OCSI-
3aeMble TBepIple Tena.

JlanpHeHIme SKCepruMeHThI TIOKa3aJd, YTo Ae Bpoilsib ObLT 1pas.

He TonbKo 271€KTpOH, a BCe 371EMEHTApHBIE YAaCTULBI JEMOHCTPUPOBAJIN CBOIO
BOJIHOBYIO [IPUPOJLY.

ITO BHIVIAUT OYE€Hb CTPAHHO. BO3HUKIIO PpenosokeHue: MOXeT ObITh, 9JIEKTPOH — HE BOJIHA?
Mo:xeT ObITb, MHOXECTBO JIEKTPOHOB IPOCTO ABUKETCS BOJIHOM ?

[NonTBepauTh UK OMPOBEPIHYTh 9TO YTBEP K IEHUE TIOMOT OIIBIT, B KOTOPOM 3JIEKTPOHBI BBIITYC-
KaJIMCh MOOAMHOYKE. Beb OT/Ie/IbHBIN 21EKTPOH HUKAaK HE CMOXKET MPOHTH OIHOBPEMEHHO B 00€
11esu, YTo0bl HHTEpgepupoBaTh C caMuM coOoii !

Okazanock, 4To JJ1s1 MEKTPOHA ITO BO3MOKHO. BriepBble OMBIT ¢ BHITYCKAHUEM 3JIEKTPOHOB
yepe3 [IBe LIEH «II0OJUHOUYKe» Obul poBeieH AKMpo ToHomypoii u3 TOKMICKOrO YHUBEpCUTETA
B 1989 roay. Ha skpane BHOBb IOsIBUJIACh BCE Ta jK€ 3HAKOMAsl KapTUHA C MojlocaMu. EquHcTBeHHOE
0OBSICHEHHE STOMY — JIEKTPOH OJHOBPEMEHHO MPOXOJUT B 00e mieJm, uHtepdepupys cam C
COOOI.

Bnpouem, (pu3MKK 1 HE COMHEBAIMCh B pe3yJibTaTax 3TOro omnsita. M 3a101ro 1o okoH4aTe b-
HOT'O 9KCHEPUMEHTAILHOTO MOATBEPKAEHH, OblT pa3padoTaH MaTeMaTUYECKUI anmnapar, KOTOPbIi
OIUCBIBAET MPOUCXOAAILEE.
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IKcnepumenm ¢ OOUHOUHbIM INEKMPOHOM

B cooTBeTcTBUM C 3TUM ONMCAHHUEM, SJEKTPOH 10 MOMEHTA HaﬁJIlOlIeHI/IH HaJax HUM, HE
CyII€CTBYET KaK MaTepl/laJlebIﬁ 00beKT. OH HaxXxoqUTCA B TaK HA3bIBACMOM COCTOAHUH «CYIIEP-
IIO3ULIUN» .

«CocrosiHME CyNepIo3UIMM» O3HAYaeT, YTO JIEKTPOH CYILECTBYET B BUIE
«00J1aKa BEPOSITHOCTEN».

OH MOxeT 0OHAPYKUTCSA C ONpeie/IieHHON BEPOSITHOCTBIO B JII0OOOM Touke BceeneHHO.

To ecTb, 27eKTPOH HAXOOUTCSI OMHOBPEMEHHO Be3zie U Hurae. Takum o0pa3om, Ha KBaHTO-
BOM YPOBHE HUKAKOH «00bEeKTHUBHOI PeajbHOCTH» He CyIecTBYeT!

W 310T ynuBUTENbHBIN (haKT MHOTOKPATHO JOKA3aH KCIIEPUMEHTATBHO.

Ho, moxet ObITh, Ha (POTOHAX, SMEKTPOHAX U JIPYTUX MEMEHTAPHBIX YACTUIAX BCE U KOHYA-
ercsa? MoxeT ObITh, BCE 9TU YAUBUTEIbHBIE CBOWMCTBA MPOSBISIOTCS TONBKO JIUINb IJIsI HUX, a Ha
«OobIre» 00beKThl KBAHTOBAsI MEeXaHUKa He pacrpocTpaHsercsa? To, 4To MOKHO «IOTpOraTh» —
9TO TOYHO OOBEKTUBHAS PEATbHOCTD !

Ho Her, KBaHTOBBIE 9KCMIEPUMEHTHI U 3[IECh HAHOCAT Yyaap MO 34paBOMY CMBICITY !

«JIByXI11IeIeBOM IKCIIEPUMEHT» ObLT HEOJHOKPATHO MOBTOPEH aBCTPUICKUM HCCIIEIoBaTeIeM
Anronom Ilafismmarepom ¢ ucnonszoBanuem monekyn. OH Hayan B 1999 rogy ¢ OTHOCUTENTBHO
HeOOMNbIINX MOJIEKYIT, 2 B 2012 roy mpoBeJ onbIT ¢ OrPOMHBLIMH MOJIEKYJIAMH , COIEPKAIUMHU
1o 114 atomoB. Pe3ynbraThl Beera ObLTH OMHO3HAYHBI.

Morekynbl Benu ceOsi, Kak BOJHBI, a4 HE KaK «MaTephajibHblie» 00beKThl. TOUHO Tak Xke, Kak
3NIEKTPOHBI U (DOTOHBI, OHU JJO MOMEHTA HAOMIOIEHN S HA/I HUMH CJIOBHO «PAaCTBOPSUIUCH» B OKpYyKa-
I0IIIEM TTPOCTPAHCTBE.

Kcratn, He Tak 1aBHO B BeHCkOM yHUBepcuTeTe ObLia MoayveHa WHTepdepeHIIMOHHAS Kap-
TUHA JJIs1 OPraHUYECKOW MOJIEKYJIbl, COCTOSIIIEN U3 15-Th aMUHOKUCIIOT. Tak 4To, «CTPOUTEIbHBIMA
MaTepua» HaIlUX TNl TOKE MPOSBIISET «BOJTHOBYIO» MPUPOLY.

CoOCTBeHHO, HET HUKAKUX COMHEHUM, YTO OOBEKTHI JTI0OOM BEIMYUHBI, €CIIU Obl UX YIAJIOCh
KaKUM-TO 00pa3oM CJieiaTh «HEBUIMMbBIMU» JTs1 HAOIOATe 51, BeJIM Obl ceOsl Tak Ke.

10
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ﬁ% ] . BOJIHbI 9KPAH
MOJMIEKY/IA : \
HET BO3MOXHOCTH
HABIOATb TPAEKTOPMIO MONEKY/IA —
MOJIEKY/Tbl «KBAHTOBBI OELEKT»

Onvun Haiinunzepa «Boarnogoe nogederiue monexyn»

VMiMeHHO TmO3TOMY KBaHTOBas MEXaHWKA [eJlaeT BHIBOA: HHKaKOM
«00bEKTHBHOM PeajJbHOCTH» He CYIecTByeT!

PeanpHOCTH HAUMHAET BO3HUKATHL B MOMEHT HAOJIIONEHNA HAJl HEX.

11
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Hao6sronaemas peaJbHOCTh co3/AaeTcs HH(popMaIuen

OI[I/IH M3 CaMBbIX 3araIoUYHbIX PE3YJIbTATOB, ITOJIYYCHHLIX B PE3YJIbTATE IKCIICPUMEHTOB KBAHTO-
BOW MEXaHUKH — «3(pheKT HaOIoaaTes».

/lesio B TOM, UTO ecJii, IPOBOJS «ABYXIIeJIeBOil SKCIEPHMEHT», Mbl HAUNHAEM «II0-
[ISABIBATh» 32 JEKTPOHOM, OH IepecTaeT BeCcTH cedsi KaKk BOJHA, IPOXOJs CKBO3b 00e
mienn. [lox mpucTajabHBIM B31JISIIOM OH HAUNHAET BECTH ce0s1 KaK YaCTHIIA, [TPOXO/IS B OITHY-
eJMHCTBEHHYI0 KOHKPETHYIO IIeJTh !

JIJ1s1 3TOrO HYXHO TIOCTaBUTH JIETEKTOP, KOTOPHIA MOXET 3aceyb, Yepe3 KaKkyl MMEHHO IIelTb
nposieTeN MeKTpoH. Kak Tonbko neTekTop 3apaboTaeT — Ha KpaHe MCUe3HeT MHTephepeHIIMOHHAS
KapTUHA CO MHOKECTBOM TIOJIOCOK, ¥ BOSHUKHYT JIBE TIOJIOCHI HATIPOTUB IIIeNeH.

3NEKTPOH — «KBAHTOBbIA» OBBLEKT SNEKTPOH — «MATEPMANLHbIA» OBBEKT
Wl \\
. nOTO‘( qpfc-‘
MCTOYHWK WCTOYHWUK g 5 . . .
e VL - -
A A w
W - &y { AETEKTOP =
T INEKTPOHOB *
> Z T
. -
3NEKTPOHBI 2NEKTPOHBI .
TOK Yacr, \
My
HET HABNKOOEHWA ECTe HABMOOEHWE

Appexm naonooamens

P€3yJ'II)TaTI)I TAKOr'o KCIICPUMEHTA 6I)IJII/I HaBHbIM-IABHO IPEOCKA3aHbI KBAaHTOBOU MEXaHUKOM
TEOPETUYECKHU.

OpHako, TEXHUYECKU BO3MOXXHBIM OKa3aJI0Ch IPOBECTU TAKOW 3KcIEpuUMeEHT juibs B 2013
roay. Oneit nocraBui npogeccop I'epman barenaan.

Eie 60nee HeoknaaHHO IEMOHCTpUPYET «3(pdeKT HadmoaaTe N s» IKCIIEPUMEHT, KOTOPBIH ObLI
npenioxeH Jsxkonom Ymiuepom u3 yausepcurera [IpuHcToHa.

He Oyny ero mogpoOHO ONMUCHIBaTh, CKaXy JIMIIb CYyTh: JETEKTOP JEKTPOHOB CTABUTCS YKe
TI0CJIe TOTO, KaK 3JIEKTPOH IPOJIeTes CKBO3b IIe/U. Pe3ynbTar 3Toro skcriepuMeHTa OKa3aJics TeM ke
CaMbIM.

* Ecim ecTh Ha0MI0aTeIb — JIEKTPOH «<MaTePUATU3YETCS» KaK YaCTHIIA, H TPOXOIUT
yepe3 OJHY KOHKPETHYIO IeJIb.

* Het HaOmoaaTeJist — 3JIEKTPOH «PacTBOPsIETCs» B MPOCTPAHCTBE, NPOX0/1s1 OJHO-
BpPeMEeHHO Yepe3 o0e miean.

To ecTb nosiBeHKe HAOJIOAATES AAXe MOCIIE MPOJieTa CKBO3b LIEJb CJIOBHO 3aCTaBIISIET JIEK-
TPOH BEPHYTHCA B IIPOLUIOE U MPUHATH PELICHUE — IIPOXOOUT OH CKBO3b OQHY ILIEJIb, MU CKBO3b
o0Oe. Takas «BiacTb» HaOMOAATENS HAJl SJIEMEHTAPHBIMU YaCTULIAMU BBIIJISAUT COBEPIIIEHHO MUCTH-
yecku!

Onucannblil «3¢deKT HabmoaaTesss» ObUI MPEACKa3aH 33/10Jr0 10 €ro SKCIEePUMEHTAIBHOTO
MOATBEPKACHUS.
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Jlonroe Bpemsi OH TPaKTOBAJICS MO-pa3sHOMY. KTO-TO ToBOpmII 0 TOM, UTO CO3HaHME HaOIo/a-
TeJIsl CO3/aeT KApTUHY MHUPA, HEKOTOPBIE HAIEISUTH «CO3HAHMEM» JIEMEHTApHbIE YaCTHIIBI, KTO-TO
TOBOPWJI, YTO CBOMMH I'pyObIMU MPHUOOPAMU MBI pa3pylliaeM KBaHTOBYIO MTPUPOLY OOBEKTA.

Bce okazanuchk o-cBOeMy IpaBbl.

B 2004 roxy yxe u3BectHolil HaM AHTOH IlailyimHrep 1poBes COBEpIIEHHO YAVBUTEIbHBINA
9KCepUMEHT. [1J1s1 OMbITa OH MCIIOIb30BaJl MOJIEKYJIBI (pyJuIepeHa. DTO — KPYIHBIE YIJIEPOIHbIE MOJIe-
KyJIbl, cofiepskaiiue 10 70 aToMoB.

Criepa OH IPOCTO CTPEJISI yYKOM MOJIEKYI (pyJuiepeHa 1o CTeHe C OTBEPCTUSMU U SKPAaHOM
3a HeWl (Ha caMoM JieJie MCTOJIb3yeMoe UM 000pyaoBaHue ObUTO OoJiee CIIOKHBIM, HO CYTh OMbITA OT
aTOro He MeHsiercs). KoHeuHo ke, OH HaO/oan yxe 3HAKOMYI0 KapTHHY ¢ UHTep(epeHIIMOHHBIMU
TMOJIOCAMU — MOJIEKYJTBI BeJIM ce0s1 KaKk KBAaHTOBBIE OOBEKTHI.

3areM 3TU MOJIEKYJIbI IIOCIIE 3aIycKa, HO [0 MTPOXO0XKIEHHUS 11IeJIel, HarpeBaJIMCh JIy4OM Jia3epa.
[To mepe yBenuueHust TeMriepaTypbl HarpeBa, KBaHTOBblE (P(HEKThl MOCTENIEHHO MCYe3alu, U TIPU
temriepatype 3000 K Momnekysbl HauMHAIM BeCTH ce0s1 Kak «HOPMaJIbHBIE» MaTepUaTbHbIE YaCTUIIbI!
Ha skpane nosiensiiuch qBe nosockl. BozHukan «agdext Habmonaresnsi». Kak 6yaTo KTo-To mbitasncs
YCTaHOBUTb, Yepe3 KaKYIO 1IEJIb MPOLUINA MOJIEKYIIHI.

OpHaKO, HUKTO CHEIUAIBHO He TBITAJICS «JIOBUTh» MOJIEKYTy. 3HAuuT, «3deKT Hadmoaa-
TeJIs1» BO3HUKAET caM Mo ceOe, ¥ STOT OMBIT OIPOBEPraeT BHIBOAbI KBAHTOBON MEXaHUKH?

Her, He onposepraer. OH ux pacimpsiet. IIpocto «HaOmoaaTenb» — 3T0 He 00s3aTeIbHO Yeso-
BeK. B 3TOM 3KcniepriMeHTe B posii HaOMoIaTe sl BHICTYTIAA. .. OKPY’KAIoIIasi Cpefa, WM Kak TOBO-
pAT PUBUKH, OKPYKEeHHe MOJIEKYIIBI.

BoT Kak 3TO MpOMCXOAMT: HarpeTass MOJIEKyJa, Kak JIo0oe Harperoe Tejao, HAauMHAeT HCITyC-
KaTb TerIo (TeruioBble (poToHbI). Ecn nmoiiMaTh HECKOJIBKO TaKMX (POTOHOB, TO MOKHO, B ITPUHIIUIIE,
OIPE/ICNIUTh TPACKTOPHIO IBMKEHUS UCITYCTHBIIEN MX MOJIeKY bl [Ipu 3TOM, Yem Bblie OyaeT Tem-
repaTypa HarpeBa, TeM TOYHEEe MOXKHO JIOKAJIM30BATh MOJIEKYITY.

Ecmu nocraButh aetektopsl (poToHOB, TO mpH Temneparype 3000 K MoxHO ObUIO OB TOYHO
CKa3aTb, Yepe3 KaKyl UMEHHO ILeJIb MPOLUIa KOHKPETHask MOJIeKYJIa.

TosbKO HUKAKOTO JeTeKTopa He Obu1o. Poib JeTekTopa BHINOMHSIA OKPYKAloIas cpea.

Kak TOnpKO BO3HMKAaIa MNpUHOUIIMAJIbHAS ~ BO3MOXHOCTb  BBIACHUTDH
MECTOIIOJIO)KCHUE MOJICKYJIbI B IMPOCTPAHCTBE, OHA «BO3HUKAJIA» B HEM KadK
MaTtepuajibHada 4actuia.

ITOT OMBIT FTOBOPHUT O CIIEAYIOIIEM: PeaJbHOCTh CO3/1aeTCsl MyTeM HH(OPMAIHOHHOIO
00MeHa 00beKTa C OKPYKEHUEM.

Kak To/bKko 00BEKT «ITPeOCTaBIISAET» O ce0e JOCTATOYHO MH(OPMAIIMH — OH MaTePHAIN3YETCSI
U3 «KBAaHTOBOW PEaIbHOCTH» B OOBEKTUBHYIO.

OcHoBa MmarepuaibHON peasibHOCTH — uH(popmauus! MHpOpMauroHHbIN
00MeH OOBEKTa C ero OKPYKEHHEM IPOSIBIISET 3TOT OOBEKT B «MaTepUaIbHOM»
MHUpe.
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MONEKYNA —«KBAHTOBBIA» OBBLEKT

MOMNEKY/IA
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D NA3EP OTKNIOYEH

«XONOOHAR MONEKYNA», HUYEMD HE M3NYYAET.
HE «COOBLUAET» OKPY XAIOLWEW CPEQE
WHPOPMALIWIO O MECTONONOMEHWK

MOINEKYNA —«MATEPUANbHbIA» OBBEKT
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«MOPAYAR MONEKYIA», M3NYYAET @OTOHbI.
«COOBLUAET» OKPYXAIOLWEWA CPEOE
WHPOPMALIWKD © CBOEM MECTONONOMEHWK
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Onvim Laiinuneepa. Okpyscaouas cpeoa Kak «Habaooamenvy»
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Bca BcecesienHada — equHoe 1eJjioe

NTak, skcriepuMeHTaILHO JIOKa3aHo, 4To (pakT oOMeHa nHpopMaIieii co Cpeao, i «Ha0Ii0-
JeHWsT» 3aCTaBJIsIeT YaCTHIIBI U OoJiee KPYITHbIE OOBEKTHI MPOSIBIISATHCS B «MaTepHaTbHOM» MHPE U3
M3HAYAILHON «KBAHTOBOW PEaTbHOCTU.

OpnHako, «3X0» 9TON NMEPBUYHON peabHOCTU COXPAHSIETCsl B HallleM MaTtepuaibHoM mupe. U
OHO BBIpaKaeTcsl B SIBJICHUM KBAHTOBBIX KOPPEIALMIA, WM «KBAaHTOBOM 3aITyTAHHOCTH».

Hannuue Takux KBaHTOBBIX KOPPEJISILIAIA I0Ka3asl OIbIT, MpoBeieHHbIN B 1982 roay dpanirys-
CKUM (pu3UKOM AJleHOM Acme.

Acnie okazan, 4to (pakT HAOMI0OAeHNsI U H3MePeHUsI XapaKTePUCTHK OHOH YaCTULbI
MO2KeT MOMEHTAJIbHO «IIPOSIBUThH» B HAallleM MHUPe 3apaHee HeN3BeCTHbIE XapaKTePUCTHKHU
JAPYroi, «poACTBEHHOI» YaCTUIIBI.

CBoiicTBa 3TOM YaCTHIIBI BOZHUKAIOT, CJIOBHO IO B3Maxy BOJIICOHON Manouku. CTOUT TOJBKO
U3MEpUTH ee «OpaTa» — U B TOT XK€ MUT YaCTHIIAa BOSHUKAET U3 «00JIaKa BEPOSTHOCTEN», TaKe eCIIH
oHa Oy/IeT HaXOOUThCS Ha IPYroM Kpaio BeeneHHo.

B uem cyTb ombita? Y (poTOHA €CcTh onpeesieHHble XapaKTEPUCTUKH, KOTOPble HEBO3MOKHO
Mpe/IcKa3aTh 3apaHee, 10 HAOMIOAEHNS Hall HUM.

B yactHOCTH, Kak/1bIil (POTOH UMEET TaK HA3BIBAEMYIO «TIOJISIPU3AIIHIO», TO €CTh OH KOJIeOeTcst
B onpeiesieHHoH riockocT. CTporo roBopsi, KoseoseTrcst He caM (POTOH, a ero JIeKTPHUecKoe ToJie,
HO JIJIs1 TIOHUMAaHUsI CYTH TIPOIecca 9TO He TaK BaKHO. DTO CBOMCTBO (DOTOHA HUCIOJIB3YETCsS TIPU
paboTe MUPOKO U3BECTHOTO OIS PU3AIIMOHHOTO (PUIIBTPA.

Uro npencrapiisieT u3 ceds Takor pubTp?

D70 peuleTka ¢ MpojoIbHBIMU MPYyTUKaMU. PaccTosiHre Mexay NpyTHKaMu O4eHb Majlo, U
HEHaMHOT'0 MPEBBIIIAET pa3Mepsl camoro (otoHa. [ToaTomy, ecu mI0cKoCTh KoJeOaHUii COBNAaAaeT
C HaIlpaBJIEHUEM IIPYTUKOB, TO (DOTOH MPOXOAUT Yepe3 pewieTKy. Eciu oH KoneOnercst neprneHamKy-
JISIPHO pelleTKe — TO PelleTKa 3a/1epKUBaeT Takoi (poToH. To ecTh, MosApU3aMOHHBII (PUITBTP MPO-
IIYCKAeT CBET C OIPE/IEJIEHHOM IIOCKOCTBIO KONEOAHUH («IIOISpU3aALME» ), U TEM CaMbIM «yOHpaeT»
pasHooOpa3Hbie OMUKHU.

Wrtak, korga ¢oToH KosnebdseTcs Moj yIJIoM K pelieTke, cocTapisomum O rpalycoB, TO OH
Ha3bIBAETCS «IPOOJIbHO NOJISIPU30BAHHBIM», U OIHO3HAYHO IIPOXOAUT CKBO3b (priibTp. Koraa (poton
KoJIe0sIeTCs Mof, YIJIOM K penleTke, cocTtaBisiomiuM 90 rpajycoB, TO OH Ha3bIBAETCS «IOMEPEYHO
NOJISIPU30BAaHHBIM», U TaK’e€ OIHO3HAYHO 33/1ePXKUBAETCSl (PUIBTPOM. A YTO NPOU3OWAET, €CIH
(oToH Konednercs nof yriom, cocTapisaomum 45 rpagycos? B 3ToM ciydae pe3ysbTaT ero BCTpeu
¢ (puIBTPOM 3apaHee MpejicKa3aTh HEBO3MOKHO — OH ITPOMJET CKBO3b HETO ¢ BeposATHOCTHIO 50 %.

Tenepp npeICTaBUM, YTO MBI BBITYCKaeM Napy (pOTOHOB B pa3HbIX HarpapieHUsaX. Kaxaplil u3
HUX JIETUT K cBoell pelerke. VX nmonsipusanus 3apaHee HEU3BECTHA.

[Ipenckaszare, Kakyio MOJspU3alMIio UMeeT (POTOH — HEBO3MOXHO. BeJib, COrIacCHO KBaHTOBOA
MeXaHHUKe, 10 HAOMOEH!U 1 YACTULBI ITOM XapaKTePUCTHKHU MPOCTO He CYIIeCTBYeT, €CTh TOJIbKO
BEPOSTHOCTb €€ BO3HUKHOBEHM. EC/IM 0IMH 13 HUX MPOILe] CKBO3b CBOM (DPUIIBTP, TO KaKOBa BEPO-
SITHOCTb, YTO JPYTOil TOXe MPOUAET CKBO3b cBOW? Teopusi BEpOATHOCTH JIa€T TBEPIIbII OTBET — TaKasl
BEPOATHOCTD cocTaBisieT 75 %. [Ipu ycinoBuu, 4to (pOTOHBI ABISIOTCS HE3aBUCUMBIMU APYT OT JIpyra
00bEKTaMHU.

OpnHako, (paKkThl OMpPOBEPraloT TEOPHI0 BEPOATHOCTH, KJIACCMUYECKYIO (DPU3UKY M JIMHEHHYIO
JIOTMKY. ATOMBI HEKOTOPbIX BEIIECTB AEHCTBUTENILHO UCITYCKAIOT (DOTOHBI MapaMH (Harlpumep, aToM
pryt). U 11 Takoii mapsl (pOTOHOB B cilyyae, eciid OAUH (POTOH IPOILIES CKBO3b PEIIETKY — TO C
BeposaTHOCThIO 100 % npoiiaeTr u Bropoid. Ecin oguH ObL1 3aaepkaH (pUIbTpoM — TO U APYroil He
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A. b. benennos. «Kmoun k Muposaanuio. Kak Tel TBOpUIIIL CBOIO peaIbHOCTb»

CMOJET TPOJIeTeTh CKBO3b HEero. To ecTh, oMH (POTOH CIIOBHO MOMEHTAJIbHO «Y3HA€T» O TOM, 4TO
CIYYHJIOCH C €r0 cOOpaToOM, U MPUHUMAET HYKHYIO TOJISIPU3ALIHIO.

NmenHo 31oT (hakT ycraHOBUI Acrie B CBOEM 3KcniepuMeHTe. B ero omnbite (poTOHBI BBITyCKa-
JIMCh W3 OJHOTO MCTOYHHUKA MOMAPHO, YTOOBI MEXKIy HUMHU ObUla B3aUMOCBs3b. [locie Toro mnosms-
pu3aius ofgHoro (poToHa (PUKCHMPOBAIACh HA «JIETEKTOPE» — MOJSPU3AIIMOHHOM (PUIIbTpE-pelIeTKe.
ABTOMaTHYECKH Ipyroi (hOTOH Maphl MPEeKpaIlaji CBoe CIECTBOBAHNE KaK «KBAHTOBBIA OOBEKT», 1
npuoOpeTas Ty ke camylo nossipusanuio. B pesynbsrare 06a (hoToHa MM TPOXOIUIHM CKBO3b (DHIIBTP,
WM HeT. BHe 3aBUCMMOCTHY OT PacCTOSIHUSI MEXY HUMU !

[Tpuyem, ycraHoBKa Acnie OblTa yCTpOEHa TaK, YToO (PUIIBTP-pelieTKa MPUHIMAI OTpeieIeHHOe
TIOJIOXKEHUE YK MOCIIEe TOTO, Kak ObLI BhIMyIeH (poToH. To ecTb, ecu Ol (POTOHBI KAKUM-TO 00pa3oM
3apaHee BOCHPUHUMAIM MH(MOPMALIMIO O ee TIOJIOKEHNUH, TO OHA JO/DKHA OblTa PacIpOCTPaHSATHCS
ObIcTpee cBeTA.

®A3A 1 DA3A 2.
3AMNYCK MAPBI «3ANY TAHHBIX» ®OTOHOB W3MEPEHME OIHOTO U3 «3ANYTAHHbBIX» GOTOHOB
BLICTPEE CEET, ==
COCTOSIHUE COCTOAHWE WO ———— Vs, 20
CYMEPAO3WLIMM CYNEPMO3WULIMK 5 -"“\'Qf"'o 2 M
oy Sl e |
< < =0
. 1 = "&.! g o
®OTOH1 __ ®OTOH 2 DOTOH 1 ®oTOoH 2\ | | || &
i T \"I:li‘fl’/'u ) i i T e §
s UCTOUHUK s NPUOEPETAET NPUOEPETAET z
NOASAPU3ALIMIO NONAPUSALIMIO )
HE MMEET ) HE UMEET ONHOBPEMEHHO e
ONPEAENEHHOM ONPEAENEHHOM C POTOHOM 2 =
NONSAPU3ALIMK NONSPU3ALIMM m
L =
2
OBA QOTOHA — « KBAHTOBBIE» OBBEKThHI WU3MEPEHUWUE OQHOIO @OTOHA NPUBOOWNT
K MPEKPALLUEHMID KBEAHTOBOIO COCTOAHMWA
(«MATEPHUAJTMIALIMW») OPYIOIro @OTOHA

Onvim Acne. B3aumocesiab 6He npocmpancmed u 8pemeHu

OdeHb MpUOIU3UTETHHO CMBICTT SKCTIEPUMEHTa MOKHO OMKCATh CIIEIYIONIel aHAJIOTUeH.

Honyctum, y ABYX Apy3eu ecTh Mo Kojone Kapt. OauH apyr Haxoautcss B MOCKBe, a Ipyroi —
Bo BnamuBocroke. Tot, kotopeiii HaxoguTcst B MockBe, TacyeT Koyony. EctecTBeHHO, OH He 3Haer,
KAKOI OKaXeTcsl BEPXHss KapTa.

3areM MOCKBUY BBITACKMBAET BEPXHIOIO KapTy U cMoTpuT ee. [locne atoro 38oHUT BO Bnaau-
BOCTOK, 1 CIIPAIIMBAET Y CBOETO Apyra — Kakasl y Hero B Kojioie BepxHsis kapta? U Bapyr BeIsCHAETCS,
YTO BEpXHsISl KapTa B KOJIOZIE ero Apyra Bo BiaimBoCTOKe KaKMM-TO HEMOCTHKUMBIM 00pa3oM cTajia
TOYHO TaKOM ke, KaK M B «MOCKOBCKOM» Koytofie! VI CKOJIbKO ObI pa3 MOCKBUY HU TacoBaJl KOJIOAY, U
HU BBITACKMBAJI BEPXHIOI KapTy — Y Jipyra Bo BnaguBocToke oHa OyIeT TOYHO TaKOM Ke.

OOBSACHUTL Pe3yJIbTAaThl ONBITA HEKUM «MOMEHTAJIBHBIM B3aMMOJCUCTBHEM» YAaCTHIl HEBO3-
MOXHO. DUHIITEHH MPOHMYHO HA3BIBAI TaKOe IpejiaraeMoe OOBSICHEHUE <«KyTKUM JTaJIbHOICH-
cTBUeM». Bellb B HaO/I01aeMOM TIPOCTPAHCTBE — BpeMeHH HUITO (M MH(popMaIus Toxe!) He MOXeT
JBUTaThCs OBICTpPEE CBETA.

OObsicHeHue, 9T0 00a (POTOHA B MOMEHT CBOETO «POXICHUs» YKe OONaJaioT orpeiesieH-
HOW TOJISIpU3AIIie, TakKe HeOOHOKPATHO OBLIIO OIPOBEPTrHYTO KBAHTOBON MEXaHUKOM KCIIEPUMEH-
TaJIBHO.

[ToatomMy yueHble BBEJM TEPMUH — «HEJOKAJBHOCTb». TO €CTh, «3allyTaHHbIe» YaCTHUIIbI
HaXOJSTCSl B COCTOSTHUU LIEJIOCTHOCTH, €IMHCTBA.
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A. b. benennos. «Kmoun k Muposaanuio. Kak Tel TBOpUIIIL CBOIO peaIbHOCTb»

DddekT, HaOMOIAEMbIil B pe3y/IbTaTe OIbITa, TOJBKO BHIVISIIUT KaK Tepeaavya nHpopMaluu
CO CBEPXCBETOBOM CKOpPOCThI0. Ha camoM zene, yacTHIbl He B3aUMOJAEHCTBYIOT, OHH IIPOCTO B
onpeieJJIeHHOM acleKTe NPeCTaBJsIIOT c000ii eHOe 1eJoe.

W 370 1187106 OHU MPECTABISIOT COOOH Ha YPOBHE KBAHTOBOW PEaIbHOCTH.

BoT kak nosicHsT sIBIeHUE «HEJOKAIbHOCTH» 3HAMEHUTHI aMepuKaHCcKui pusuk Iasun bom:

«[IpexacraBbre cebe peidy, MIaBaIIy0 B akBapruyMme. [IpeacraBbre Takke, 4TO BbI HUKOTAA
paHbllle He BUAETU PHIOY WM aKBAPHYM M YTO €JUHCTBEHHYI0 MH(OPMAIMIO O HUX BB MOTyYaeTe
yepe3 JBe TeJIeBU3MOHHBIE KaMephl, OlHa U3 KOTOPBIX HAlpaBjieHa Ha TOpell aKBapryMa, a Jpyras
cMOTpUT cOOKY. Ecitt cMOTpeTh Ha [1Ba TEJIEBUBMOHHBIX SKPaHa, MOKHO OIIMOOYHO MPEATIONOKUTD,
YTO pHIOBI HA SKpaHaX pa3HbIC.

JleicTBUTEbHO, TOCKOIBKY KaMephbl PacIioIoKEeHBI MO Pa3HBIMU yIJIaMH, KaxJoe U3 n300pa-
KeHU! OyleT HeCKOJNbKO oTanyarbes. Ho, mpomorskast HaOmonarh 3a pel0amMu, Bbl B KOHIIE KOHIIOB
MOHMMAETe, YTO MEX/1y HUMH CYILIECTBYeT HeKasl CBs3b. Ecim moBopaumBaeTcs oqHa pbida, apyras
JeaeT HECKOJIBKO APYToi, HO CHHXPOHHBIH MoBOpoT. Ecii oiHa peida rnokaseiBaercs aHgpac, apyras
MpeacTaeT B mpodwib U T. 1.

Ecnu Bl He 3HAKOMBI ¢ 00ITIel CUTYyaIei, Bbl MOKeTe OIIMOOYHO 3aKJIIOUUTh, YTO PHIOBI MTHO-
BEHHO KOOPIMHHUPYIOT CBOM JIBUKEHHs, OJHAKO 3TO He Tak. HWKakoi MTHOBEHHOW CBSI3U MEKLy
HUMHU HET, TIOCKOJIBKY Ha OoJiee TIyOOKOM YPOBHE PEaslbHOCTU — PEaIbHOCTH aKBapuyma — CyIlle-
CTBYET OJTHA, a He JIBE PHIOBI».

BrocnenctBuu siBieHue «HEJIOKAIBHOCTH» OBLIIO 9KCIIEPUMEHTAIBHO TOATBEPKIEHO HEOIHO-
KpaTHO. YYeHble YBEINYMBAIN PACCTOSIHUE MEKIy YaCTUIAMU, «3aIyThIBaM» MEXIy cOOOW TpH
YaCTHUIIBI, U JaKe TeJIble UX oOnaKa.

B 2018 roay rpynnoii ¢puzuxkoB TheBigBellTest Obu1 poBeseH rpaHIMO3HBIA SKCTIEPU-
MeHT. OH O3B0 COOpaTh CTATUCTUYECKHU 3HAUUMBbIN 0OBEM Pe3ysIbTaTOB, YTOOBI ITOTYUUTh OKOH-
YyaTteJbHOE SKCIEPUMEHTAIbHOE TIOATBEPXKICHUE: HAIll MHP «HeJIOKaJIeH» 110 CBOeil mpupo/je.

JI71s1 OTIBITOB «3aIlyTaHHbIe» COCTOSIHUSI MPUTOTABIUBAIOT cHelaibHO. OHAKO, B MPUPOE
KBAHTOBbBIE KOPPEJSAIMU — 3TO 0OblIeHHOE siBleHne. OHM BOZHHMKAIOT MOCTOSIHHO, KaK Pe3ysbTaT
moboro B3aumopnencTBus. [loatomy moOble 1Ba KPYIMHBIX MaTepuasibHBIX 00bekTa BO BceneHHoi
HAXOJSTCSA B COCTOSIHUM KBAaHTOBOH 3aITyTAaHHOCTH MEXIY COOOW. DTOT (hakT ObLT MaTeMaTUIeCKU
nokasad B 2013 roay npogeccopom Cranuciaasom CrkapekoMm u rpymnmnoi MmaremMatukos u3 Case
Western Reserve University.

CrepnoBatenbHO, MOOble MaTepUaibHble OOBEKTH HEPA3PHIBHO CBSI3AHBI MEK]LY COOO.

He cyiiecTByeT «OTaeNbHbIX», «HE3aBUCHMBIX» OOBEKTOB. ECTh JuIlb YacTu
Llenoro.

A CIIC BEpPHEE 6y,HCT CKa3aTh — MPOCKINUU OTACJIbHBIX aCTICKTOB HCHOI‘O.

Jlio60¥ 00BEKT «MaTepraTbHOrO» MHpa (M KOHEYHO ke, KaX/Ibli YeloBeK!)
Hepa3pBIBHO CBSI3aH C aOCOTIOTHOM, KBAHTOBOH pealbHOCThI0. MUp He pasjielieH Ha
4acTd, a €IUH B CBOEN OCHOBE.

KBaHTOBasi MeXaHMKa OIUCHIBAET 3Ty U3HAYATBbHYIO a0COIOTHYIO PEasIbHOCTD M MPOIIeCC BO3-
HUKHOBEHUsI U3 Hee Halllel «BUIUMO» pealbHOCTU. [loaToMy «Kiaccmyeckas» pu3MKa BOBCE HE
MIPOTUBOPEUYUT KBAHTOBOM, M HET BOIPOCA — «YTO MPaBUJIbHEN ONKChIBAET MUP?». OHU MPOCTO pac-
CKa3bIBAIOT O Pa3HBIX YPOBHSX peabHOCTH. Best «kmaccnyeckas» (pus3mMKa, KoTopast U3ydaeT 3aKOHbBI
«HaOJTI0IaeMOr0» MHUpa — 3TO OoJiee TIOBEepXHOCTHBIN B3MIIs]. OHA OMUCHIBAET OKPYKAIOIIUIA MUD, HE
«HBIPsISl» B KBAHTOBYIO IITyOMHY, UITHOPUPYS HEPA3PHIBHYIO CBSI3b HAIIEH PeaTbHOCTH C M3HAYAILHO,
KBaHTOBOIA.

Mo:xHO cKa3aThb, YTO KJIaccuuecKas (pu3MKa — 3TO OIUMCAHUE MOBEPXHOCTU OKeaHa, A KBAHTOBAsI
— 3TO MOMBITKA 3arJITHYTh B OKEAHCKYIO O€3/1HY, YTOOBI TOHATH — TIOYEMY XK€ MOBEPXHOCTD BHITJISANUT
VMIMEHHO Tak?
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VimeHHO KBaHTOBasi (pU3MKA MO3BOJSIET YBUIETh WCTHUHHYIO DIyOMHY H
pasHooOpasue BceneHnHoit!

I/ITaK, FJ'Iy6I/IHHLIC AYXOBHBIC UCTUHBI UMCIOT HAYYHOC IMOATBECPKIACHUC.

«Mpb1 Bce — Oano», «MH(popManust co3aaer MHP», «AOCOJTIOT —
ocHOBa BcesleHHOW» — MMEHHO K TaKMM BBIBOJIAaM TPUBOAST SKCIEPUMEHTHI
KBaHTOBOW MEXaHUKH.

Hayka 1 1yXoBHOCTb He POTHBOpPEYAT Opyr Apyry. Yem riryOxke HayKa Mo3HAET MUP, TEM CHJTb-
Hee OHa MPUOTMKAETCS] K OCOHAHUIO UCTUHHOCTH JTyXOBHBIX MAKCHM.

[Toatomy TebGe He HYKHO BHIOMpATh MEXIy HAyKOW M AyXOBHOCTBIO. OOBEIUHU UX B CBOEM
pasyme u cepaiie!
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I'naBa 2
KBaHTOBas1 peajbHOCTh — 0CHOBA MUPO3/1aHMA:
KakK uHgopmanusa (popMuUpyeT MaTepUaAIbLHbIA MHP

[Touemy OKkpyx)amiui MUpP TaKoB, KakoB ecTh? 1o kakum 3akoHaM OH (pyHKIMOHUpYyeT? Kak
s MOT'Y BJIMSITh HAa PEaIbHOCTh? [IeCTBUTENBHO JIM MOU MBIC/IM TBOPAT MO MUP?

OtBetsl Ha 3TH BONpock! (hopmMupyeT (pyHIaMeHT TBoer MynpocTy. BeITh MyapbIM YeI0BEKOM
— 9TO 3HAYMT 3HATH 3aKOHBI, YIPABJISAIOIINE MUPOM, ¥ IOHUMATh, KaK OHU padOTaIoT.

CCFOI[HH, 6J1ar0)1apﬂ KBaHTOBOU MCXAHUKE, MOKHO IIOCTPOUTb MOCT MCKIAY
MHCTH‘ICCKOIZ, 93OTCPI/IIICCK0171, ,HYXOBHOfI KapTHHOﬁ MUpa MU €ro Hay4HbIM,
MaTCpUaiIMCTUICCKUM BUACHHUCM.

ITO 03HAYAET, YTO Thl MOKEIlb PEBPATUTh Bepy B 3HaHMe. 1 co3gars hyHIaMeHT cOOCTBEH-
HOU MYJPOCTH.

KBaHTOBOE COCTOSHME — 3TO KJIIOY K TTOHUMAaHHUIO IMPpUPOAbI p€aIbHOCTH.

DTa CTaThsl PACCKAXKET, YTO TAKOE KBAHTOBASI PEAIbHOCTh, KAK BOBHUKAET OKPYXKAIOIIUNA MUP,
1 rouemy Jo6ast uH(OpMaIysl BISIET Ha HETO.
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Yro Takoe KBanToBas, nin A0COTIOTHAsI, PeaJbHOCTD?

B pesynbrare KBaHTOBBIX KCIIEPUMEHTOB yUeHble-(DU3UKU MPUIILUIA K OUYEHb AAJIEKUM OT Tpa-
JAULUOHHOTO «3/IPABOTO CMBIC/Ia» BBIBOAAM. DKCIEPUMEHTHI MOATBEPAKIAIOT TO, O YEM TBEPIAT C
APEBHEUIINX BPEMEH MHOTHME yXOBHbIE YUEHHUS:

HaGmonaemMsbiii HaMu MaTepuaTbHBIA MUP WILTIO30PEH.

Kakue >xe BBIBOABI (DU3MKOB OMPOBEPraloT «3APaBBI CMBICT» U MEPEBOPAYMBAIOT KAPTUHY
mMupa?

[Ipesxne Bcero: Bce 31eMeHTapHbIe YaCTHIIbI, H3 KOTOPBIX COCTOUT «MaTepPHAJIbHbII»
MHP, H3HAYAJLHO, 0 HAOJI0/IeHHs 3a HUMH, HAXOAATCA B TAaK HA3bIBA€MOM COCTOSIHHU
«Cynneprno3nium».

[Toka 3a (hoTOHOM WM, HATTPUMED, TEKTPOHOM, HUKTO He HAOI0IaeT, YTOOBI OMPENEUTh €r0
MECTOIOJIOKEHUE, — YACTHIIA HAXOAUTCS Be3/ie OJHOBpeMeHHO. PaKTUUECKH, OHA 3aMOMHSET co0ou
Bclo Beenennyio! [la, 9TO 3ByUMT MO MEHbILEN MeEpe, CTPAHHO. TeM He MeHee, TaKoe MOJIOKEHHUEe
BELEN — SKCIEPUMEHTAJIbHO MOATBEPKACHHBIN (DaKT.

IToka QJIEMEHTAPHYI0 YaCTULly HHUKTO HE <«JIOBUT», OHA C OHpeﬂeHeHHOﬁ
BEPOATHOCTBIO HAXOAUTCA BO Bcell Becenennoit OOHOBPEMEHHO. Wnu nurge.

ITOM YaCTUIIBI HET KaK JIOKAJILHOTO 3JIeMEHTa Halllel peasibHOCTU. OHa MPOsBIsAETCS KaK KOH-
KPETHBII OOBEKT B MPOCTPAHCTBE M BPEMEHH, JIMIIh KOTJJa Mbl HAUMHAEM ee HaOToaaTh.

«HabOmonenne» — 3To MOIMBITKA KAKUM-TO 00pa30M OINPENeTh MECTOIOJIOKEHNE YaCTHIIBI B
MpOCTpaHCTBe. A 10 MOMeHTa HaOMIOIeHHsT EKTPOH WM JII00asi Ipyrasi JeMeHTapHas 4acTuIla
MIPE/ICTaBIISIET COOOM KBAHTOBBIM 00BEKT. TO €CTh He YaCTUIKY MaTepuH, a «00JaKO BEPOSITHOCTEN»
pasmepoM co Bcio Beenennyio. IloTeHIuaabHyI0 BO3MOKHOCTh 0KAa3aThCsl B TOM WJIH HHOM
Mecre.

KoneuHo xe, «3ApaBblil CMbIC/T» HAUMHAET CYI0POKHO LETUISATHCS 3a PUBBIYHYIO PEATbHOCTb.
OH HeMeIJIeHHO UIIET OOBbSCHEHHE: «BCE 9TO IPOUCXOIMNT TIIE-TO TaM, B MUPE JIeMEHTAPHBIX YACTHII,
Y HE MMEeT HUKAKOTO OTHOILIEHHS K PeaIbHOCTH, K TOMY, 4TO 51 BUKY». [109TOMY 1OBOJIBHO 4acTo
MO’KHO YCJIBIIIATh, YTO B KBAHTOBOIl MEXaHHMKE, HA YPOBHE MUKPOMUPA, JEHCTBYIOT CBOU 3aKOHbI,
a Ha YPOBHE OCSI3a€MbIX MaTepPUAIbHBIX OOBEKTOB — Jpyrue. XOTs 3TO M 3BYYUT CTPAaHHO — Belb
M3BECTHO, YTO BCSl MATepusl COCTOUT U3 JIEMEHTAPHBIX YACTHII.

«Kak BHM3Y, Tak e U BBEpXY, U KaK CBEpXY — TaK K€ U CHU3Y», — TOBOPUJI BEJIMKUNA MUCTUK
npesHoctu ['epmec Tpucmerucr.

N nposenennbie yxe B XXI BEKe OMbITH I0KA3aIM MPABUJIBHOCTb ITUX CJIOB.

DKCMEePUMEHTAIIBHO YCTAHOBJIEHO, YTO B COCTOSIHIM CYTIEPIIO3UITAY ITPU OTCYTCTBUM HAOITIOfIe-
HUST HAXOZISITCSL HE TOJIBKO JIeMEHTapHbBIe YaCTUIIbI, HO M MAaKPOOOBEKTHI.

MoJteKyITbl BEIIeCTBa B 3TUX IKCIIEPUMEHTAX U3 «MaTePUaIbHBIX» TeJI TPEBPAIAOTCsI B BOJIHBI,
MIPOSIBJISISI KBAHTOBBIE CBOMCTBA. TO €CTh, MOJIEKYJTbI TAKIKE HE CYIIECTBYIOT CaMH 110 cebe, BHe HaOTIo-
JeHUsI 32 HUMHU.
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MATEPWAJIM3ALUMA N3 CYNEPNO3MUNK

0

«MATEPUAJIIbHAS»
: MOJIEKYJIA
WU YACTULA

«OBJTAKO
BEPOATHOCTEW»

IT0 yXke IPOCTO OKOHYATEbHBIN MOAPHIB «0OBEKTUBHOI» peasbHocTH! OgHAKO, eClii KBaH-
TOBBIE CBOICTBA MPOSIBJISIIOT MOJIEKYJIBI, TO UTO MEIIaeT MPOSBUTh STH CBOWCTBA JIOKKE («JIOKKHU HE
cyuiectByet, Heo!»)? Camornery, rianere, 3se3ze?

KBaHTOBBIE MapaJOKCHI U POJIb HAOMIOIEHH ST HACTOBKO OIIEJIOMIISIIONIN, YTO Aaxe DUHINTESHH
3aJ1aJ1 CBOM 3HaMeHUTBIH Boripoc: «Hey:xenu JlyHa cyiiecTByeT Jiullib TOra, KOrjaa Ha Hee CMOTPSIT ?».
K oTBery Ha 3TOT BOIIPOC MBI €11ie BEpHEMCSI UyTh MO3XKeE.

Eme omuH 3KCriepuMEeHTalbHO —TOATBEPKAEHHBIA KJTIOUEBOW  BBIBOJ
KBAHTOBOW MEXaHUKH — 3TO HaJIMuMe (PpyHJaMeHTAJIbHOI0 eJUHCTBA MHPA.

@®uU3HMKYN HA3BIBAIOT 3TO «HEJIOKATbHOCTBIOY.

Jlesio B TOM, YTO SKCHEPUMEHTHI JOKa3aJIM CYLLECTBOBAHUE SIBJIEHUS «KBAaHTOBOW 3allyTaH-
HOCTH». DTO sIBJICHHE 3aKJII0YaeTCsl B CIIEYIOEM: MEX/y IBYMs KOIa-JIMO0 B3aMMOAEHCTBOBAB-
MU 3JIEMEHTapHbIMU YacTHLIAMM YCTaHaBIMBaeTcs cBsA3b. OHA YacTULA KAaKUM-TO HENOCTHIKU-
MBIM 00pa30M «3HAeT» O TOM, YTO ITPOUCXOIUT C IPYTou.

Kaxnmas yactuma obnamaer orpesiesieHHBIMU XapakTepucTukamu. Harmpumep, HampaBieHue
BpAILIEHHs EKTPOHA BOKPYT cBoeil ocu (cruH). OH MOXKeT ObITh HalpaBJIeH MO YaCOBOM CTPEJIKe
WY NTPOTUB Hee. M oKa Mbl He «IoiMaeM» 4acTUIly, 9TOM XapaKTepPUCTUKH IPOCTO HE CYLLECTBYET.
OHa, KaK 1 caM 3JIEKTPOH — TOJIbKO BEPOSTHOCTb, CYIIECTBYIONIAs B KBAHTOBOM peaIbHOCTH.

OnHaxko, «oiMaB» MEKTPOH U U3MEPHB €r0 CIIMH, MOXHO ObITh COBEPILIEHHO TOYHO YBEpEH-
HBIM B TOM, YTO CITHH €0 «IapTHepa» OyAeT MPOTHBOIMOIOKHBIM. [IpoHadmoiaB OHYy YacTHILY, MBI
CJIOBHO M3BJIEKAEM «3aIlyTaHHYIO» C HEM YacTHILly U3 KBAHTOBOM PEAJIbHOCTH B HAIll «<MaTePUaIbHBII»
MHUD.

Takas cBsi3p MekAy JBYMs YacTHUIIAMUA HOCHT COBEPIIEHHO MHUCTUYECKHM
Xapakrep: MH(pOpMaIMs NepeaeTcsi MTHOBEHHO, HE3aBUCUMO OT TOTrO, Ha KaKOM
PaCCTOSTHUM APYT OT APYra HAXOISTCS YaCTULIBL.

Bonee toro, urHopupyercs gaxe Bpemsi: HH(POpMAaLUsl MOKET NEPEeJaBaThCs «B MPOILLTIOE».
KBaHTOBasi MexaHMKa TEOPETUYECKH IpeJcKa3biBasla BO3MOKHOCTb Takoi cBsA3U. OjHaKo, B
Hee ObLJIO COBEpIIEHHO HEBO3MOXKHO MoBepuTh! OHa MPOTHBOpPEUMIa BCEM W3BECTHBIM 3aKOHAM
(pusuku. B Hee He BepuIl gaxe caM BEIMKUI DWHIITENH, CO3/1aTellb TEOPUU OTHOCUTEIBHOCTH.
W numb B 1982 rogy ObL1 MpOBEIeH SKCIEPUMEHT, KOTOPBIH JOKa3al HAIMYNE ITON «MUACTHUYE-
CKOI» CBSI3M. BIOCTIECTBUY pe3yJIbTaThl 3TOTO SKCIIEPUMEHTa ObUIM MHOTOKPATHO MOATBEPKICHBI.
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HENOKAJIBHOCTE: CBA3b BHE NPOCTPAHCTBA WU BPEMEHU

TYMAHHOCTb AHOPOMEDI

CMNUH NPUHUMAET
NMPOTUBONONOMHOE

3HAYEHUE

W3MEPEHWE CMNUHA
INEKTPOHA

«3ANYTAHHBIE»
SNEKTPOHbI

«KBanTOBas 3amyTaHHOCTh» MEX]Iy YaCTHIIAMU CYIIECTBYEeT BHE MPOCTPAHCTBA, BPEMEHU U
MIPUBBIYHBIX CITOCOOOB (PM3MUYECKHMX B3aUMOJIeHcTBHI. To ecTh, BOOOIe-TO, ee OBITh HEe JOJIKHO.

KBaHTOBasi MexaHWKa OOBSCHSET BCE [OCTATOYHO IPOCTO: HA YPOBHE
KBaHTOBOIl peajbHOCTH ITH YaCTHILI He pa3beJHEHbl MEXKAY c000ii, a
NpPeCTABJISAIOT CO00M eUHOE IeJIoe, KaK Obl JaJIeKO OHM He HAXOIWINCh JPyT
OT JIpyra B HallleM ITPOCTPAHCTBE.

D10 0OBACHSET BCE MAPAIOKCHI, Bpojie Mepeaadr nH(popMaluy ObIcTpee CKOPOCTH CBETA U B
npornuioe. MUP B cBOeil 0CHOBe «HEJIOKaJeH» — TaK YTBepKJaeT COBpeMeHHast (pU3uKa.

MareMaTu4ecku A0Ka3aHO, YTO MOCKOJIbKY MaTepusi COCTOUT U3 JIEMEHTAPHBIX YaCTHIl — TO
BCE MaTepualibHble OOBEKTHI Hallleil BceseHHON B TOM MM MHOM CTENEHM «KBAaHTOBO 3aITyTaHbD».
OHuM Hepa3pbIBHO CBSA3aHBI Mesk 1y coO0i. bosee Toro, (hakTHYeCcKr OHU SIBJISIOTCS YaCTSIMU €IMHOTO
Henoro! IToaToMy, MOXKHO 3aMEHUTD YCTOSIBIIIMIACS, HO HE OTPAKAIOIIHIA AEUCTBUTEIBHO MOJIOKEHHUE
BeIllell TEPMUH «KBAHTOBAsI 3aITyTAHHOCTb» HAa «KBAHTOBOE €IUHCTBOY.

Wrtak, nogseneM UTor: 0 4eM HaM rOBOPUT KBAHTOBAasi MeXaHNKa?

* Bo-niepBbIX, 110001 OOBEKT B HAIllEM MHUPE U3HAYAIBHO HAXOIUTCSl B COCTOSIHUM «CYTEpPIIO-
3UIIMM» — [IOKA Y HEro HeT B3aMMOJIEHCTBUS ¢ «HAOMIOAATeIeM», OH IPUCYTCTBYET BO BCEX COCTOSI-
HUSIX ¥ TOYKaX MPOCTPAHCTBA OIXHOBpeMEeHHO. OH CyILECTBYET B BUIe HAOOpa MOTEHIIMAIbHBIX BO3-
MoxHocTtell. [1pu aToM, peanu3anus 000l U3 TAKMX BOZMOXHOCTEH Cpasy ke UCKIII0YaeT Jpyrue.

* Bo-BTOpBIX, CyIIECTBYET CBSI3b MEXAy OOBEKTAMHU BHE MPOCTPAHCTBA — BPEMEHH, KOTOpast
BO3MO’KHA JIMIIIb B CIy4dae, €CJIM 3TU OOBEKTH sABJAI0TCA YacTsamu Llesoro.

D10 llenoe, mpencrapisiomee coOoi OecKOHEUHbI HaOOp Bcex
CYIIECTBYIOIIIUX TOTEHIIMAIbHBIX BO3MOXHOCTE — W €CTh KBAaHTOBas, WU
AOGCOMIOTHAs PeaTbHOCTb.

C TOuUKM 3peHus1 KBAHTOBOW MEXaHUKH, IIPOCTPAHCTBO B 3TOM pealbHOCTH UMeeT OECKOHEUHOE
KOJIMYecTBO u3MepeHuil. To ecTb, (hakTMUeCKU IPOCTPAHCTBA HET.

[MockombKy MPOCTPAaHCTBO U BpeMsl MPEACTABISIOT COOOM eIMHBIN KOHTHHYYM, TO Bpems B
KBAHTOBOM PEaJIbHOCTU TaKke OTCYTCTBYET.
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KBanroBast peanbHOCTh — 310 unctass MHpopmarms O6o Becem. 1o — mup
Besrpannuneix [loteHumansHbix Bo3moxkHOCTER.

B nem npucyrcereyer Bee, Uro Ectp umoc Bee, Yto He Ecte umoc Bee, Yto Moxer beits. 1
JMIIb HUYTOXHAA yacTh u3 Beero, Yro Moxer beith, npossiiserca B «sugumom» mupe. 1o cyry,
KBaHTOBAsl peaIbHOCTh €CTh AOCOJTIOT.

AOCOIIOT —3TO HE BbIAYMKa MHUCTHUKOB, a CYH_ICCTBYIOH_II/Iﬁ HCXO).IHBIfI, BBICIITHAI
miaH PeanbHOCTH.

CoOTBETCTBEHHO, BUAMMBIA MAaTe€pUAIbHBII MHUpP — JIMIIb OJHA U3
MaTepraTM30BaHHBIX BO3MOXHOCTEH, MPOEKIUi AOCONIOTHOW, WM KBaHTOBOM,
PEaTbHOCTH.
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Kak u3 A0COJIOTHOH peajbHOCTH
BO3HHKAaeT MaTepPHAJIbHbIA MUP ?

Kakvm xe 00pa3oM U3 KBaHTOBOW PeasbHOCTH, U3 MUpa AOCOIIOTa, BO3HUKaeT Harl Mup? U
JEWCTBUTEIIHHO JIM PEaJTbHOCTD TMOSIBJISIETCS JIMIIIb B TIpOIIecce «HaOmoneHus» 3a Hei? Hackombko
MPUHIMIIMATBHA POJTb «HAOMoaaTeNs» ?

[MocnenHue OMBITH KBAHTOBOM MEXaHUKH JAI0T OTBET: 3Ta POJib JEHCTBUTEILHO MPUHIIUIH-
aspHa. TospKo HabmoaaTeneM He 00s13aTesbHO TOMKEH ObITh YeJIOBeK MM CO3JaHHbIe MM IPUOOPHI.
Oxpy:xarorree MpOCTPAHCTBO — TAKOH ke «HAOoIaTe b !

BaskHa He cama purypa «HaoéoaaTeNs», a IPUHIHINAJbLHAS BO3MOKHOCTD MOJIy-
yuTh HH(popManuio. Kak TObKO y OKpYXaloliei Cpe/ibl MOSIBISAETCS BOBMOKHOCTD «OIPE/ICTUTh»
MECTOIOIOKEHUE U TPACKTOPHIO BHKEHUST SJIEMEHTAPHON YaCTUIIbI WM JIake MOJIKYJIb B TIPO-
CTPAHCTBE — OHA HEMEJIJICHHO TepecTaeT ObITh KBAHTOBBIM OOBEKTOM U MPOSIBJISICTCS KaK MaTepu-
QJTbHBIA OOBEKT.

K104 — 3T0 caM0o HaJim4ne BO3MOKHOCTH JIOKAIN3auu Yactunbl! Takas BO3MOXHOCTD
— HEKUi «(UIbTP», KOTOPHIA M3BJICKAET €€ M3 COCTOSIHUS «CYNEPIO3UIMU» U «MATepHATU3YeT»
B HaIlleM IPOCTPAHCTBE.

OOBEKT «MaTepran3yeT» caMa BO3MOKHOCTb MOJyYUTh HH(POPMALIUIO O €r0
MECTOHAXOXICHUU.

[Tpu 3TOM, KTO €e MOoIyUYHT — YeJIOBEK WJIM OKpY:Kalolias cpea — HeBaxkHO. To ecTb, 4To-1u00
NPOSIBJISIETCA B HAIlIleM MUPE B KAYeCTBE MAaTepUAIbHOTO OOBEKTa, HA OCHOBAaHUM TOW MH(OpMAaLIUH,
KOTOPYIO MOJIy4aeT ero OKpyKEeHHe.

ITO HEMHOT'O MTOXOe Ha JIeTCKyIo cka3Ky «IIpo Ko3neHka, KoTopblii yMel1 cCUuTaTh 40 AECATH».
Jlo Tex mop, Moka KO3JE€HOK He MOCYMTAJ MacCakMpoB — KOpadib TOHY/I. OH TOHYJ, MOTOMY YTO
OTCYTCTBOBaJIa HyxkHasl nHpopmanus! KosneHok nmocuuTan )KUBOTHBIX, BBISICHUIOCh, YTO C IPy30-
MOILEMHOCTBIO BCE B MOPS/IKE — U KOPaldJib MepecTal TOHYTh.

Ha, 310 3ByuMT cTpaHHO. HOo MMeHHO Takoi oTBeT Ha Bonpoc «Kak Bo3HMKaeT Haill MUp?» JaeT
Teopusi JeKorepeHnuu. VMIMeHHO 3Ta TeopHs Ha CErofHSLIHUI JeHb HauOoee OJIHO OObsCHSET
KBAHTOBbIE MApaJIOKChl ¥ MPOTUBOPEYUs], U yKe UMEET JOCTAaTOYHOE KOJIMYECTBO IKCIEPUMEHTAIIb-
HBIX OATBEPXKICHUIA.

Kax Tompko I/IH(bOpMaI_II/II/I JOCTaTO4YHO, 4TOOBl «U3BJIEYL» KaKylo-TO
XAPAKTEPUCTURY 00BbeKTa U3 CyHEprio3nnu, N3 MOTCHIUAJIA — 3TA XapaKTEPUCTHUKA
MMPpOABJIACTCA B MATCPHUAJIbBHOM MUPE.

To ecTb OOBEKT, KOTOPBII M3HAYATBHO SIBJISIETCS] <KKBAHTOBBIM», U CYIIIECTBYET BO BCEX COCTOSI-
HUSIX OJJHOBPEMEHHO, HAUMHAET B3aMMOJIEHCTBOBATh C OKpYKeHUeM. U TyT OKpyKeHHUE CJIOBHO TOBO-
puT 00BbeKTY: «Thl 3Haelb, 1 Mory TeOs mocuurath! KopoBa — 310 pa3! Beik — 310 1Ba! CBUHBS —
910 Tpu!» (BcroMuHaeM ckaszky mpo Kosnenka!). «Ofl, MeHs: mocuuTtaiu!» — TOBOPUT KBAHTOBBIM
OOBEKT H... TPOSIBJISICTCS B HAIleW peajlbHOCTU! DTO M eCTh JeKOrepeHusi — BbIX0/] 00beKTa
U3 KBAaHTOBOIO COCTOSIHHSI 0eCUYHCJIEeHHOT0 KOJNYeCTBa MOTeHIHAIbHBIX BO3MOKHOCTEMN
1 oOpeTeHHe UM OMpe/ieJIeHHbIX CBOMCTB.

Wrtak, peanbHOCTh BO3HUKAET MPU MH(OPMAIMOHHOM B3aUMOJICHCTBUM MEXKIy OOBEKTOM M
okpyxeHnueM. [Ipu 3TOM, Kak yke TOBOPWJIOCH, OKPY)XKEHHE — 3TO JIOOOW JIEMEHT OKpYKalolen
cpenpl. OH «IIPOSIBIISIET» Ty YacTh 00BEKTa, O KOTOPOW MOKET KAKUM-TO 00pa30M TOyIUTh HH(OP-
Maruo. IT0 MOKET ObITh (PaKTUIECKOE MECTOIOJIOKEHHE WITH JPYTHe CBOWCTBA OOBEKTA.
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Takum 00pa3om, KaxJIbplil U3 IEMEHTOB OKPYXKaIoIel cpeibl BHOCHT CBOM BKJIAJ B «(pHKca-
I1I0» 00BEKTA, & BMECTe OHU (PUKCUPYIOT, «CUUTAIOT» APpYT Apyra. CIIOBHO He OJMH TOJbKO KozineHok
ymeeT cuutath! OcTajibHble 3BEPU TOXKE 3HAIOT apU(PMETHKY, U TIOICUUTHIBAIOT JPYIUX KUBOTHBIX.

Tak ¥ BO3HHMKaeT «OOBEKTHBHAS» PEATBbHOCTh, KOTOpPAas HOCUT CAMOIOAAEPKUBAIOIINICS
xapaktep. U yem OoJblie cymecTByeT TaKMX B3aUMHO (PUKCHPYIOIIUX JAPYT JIpyra JIeMEHTOB — TeM
oHa rpounee. [loyyaeTcsi, YTO KaKAbIi JeMeHT H KaX/Ablil Ha0aro04aTe b NPHHUMAIOT y4a-
ctHe B co3ganun Beeaennoii!

MBbiI Bee, Kaxkpli M3 HAC, CBOMM TIOCTOSIHHBIM B3aUMOJICUCTBUEM C MUPOM «(PUKCHPYEM» €ro.

VIMeHHO M03TOMY KBaHTOBbIE CBOMCTBA, MPOSIBIISIEMbIE YaCTUIIAMH, HE PacIIPOCTPAHSIOTCS Ha
«OOoIBIIHE» OOBEKTHL. Y «OOJBIINX» 00BEKTOB IMOCTOSIHHO €CTh «HabmoaaTem». OrpoMHoOe Koude-
CTBO MH(pOpMALIUH, TIOITyYaeMO STUMHU PA3HOOOPA3HBIMH «HAOMIOAATEISIMI» , MATEPUATT3YET 00b-
€KT U ero CBOWCTBA B HAIllEeM MUpE.

KAK PABOTAET JEKOMEPEHLINA?

BO3MOXHOCTb
HABMIOAEHNA
3A OBBEKTOM

WHO®OPMALIMA OB OBBEKTE OT OPYIMX
OBBEKTOB («HABJTIOAATENEW»)

HA OCHOBAHWW
NOMYYEHHOW
WHOOPMALIMK —
BbIEOP OHOIO 13
BO3MOXKHbIX
MECTOMONOXEHWI
OBbBEKTA

NPOABAEHHbLIN
«MATEPUAIBbHbIW»
OBBEKT

NMPOSABJIEHME OBBEKTA B BbIBPAHHOM
MECTE («OEKOTEPEHUWA»)

[Toatomy TOT camblil Bonipoc DitHiTeliHa «Heyxenu JlyHa cyiiecTByeT, Juillb KOrja Ha Hee
CMOTPAT?» UMeeT OTBeT. [IeliCTBUTENILHO, €C/IM HUKTO He OyJeT «cMOoTpeTh» Ha JIyHy — TO oHa pac-
TBOPUTCS1, UICYE3HET U3 HAllIEW peasibHOCTH.

To ectb ecnu JIyHy ymacTcsi M30IMpoOBaTh Tak, YTOOBI HU OIWUH METEOPHT, JIyd CBETa WU
YaCTUYKAa KOCMHUYECKO! MbLIM HE B3aUMOJIEICTBOBAIA C HEW — OHA MEpEelIeT B KBAHTOBYIO peasib-
HOCTb, B KAaTETOPUIO «IIOTEHIMATIBHBIX BO3ZMOXKHOCTEI».

Kcraru, Bonpoc m3onsuuu oO0beKTa OT J1I000ro MH(MOPMAIMOHHOTO B3aUMOJEWUCTBUS Tak,
YTOOBI OH CYIIIECTBOBAJI JIMIIb B «KBAHTOBOW» PeajbHOCTH — HA CETOIHSIIHUIA JeHb BIOJIHE cede
npakTruyeckas 3anava. IMEHHO ee yueHble MbITAITCS PEIIUThb IPU CO3/1aHUU KBAHTOBOTO KOMITBIO-
Tepa.
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A. b. benennos. «Kmoun k Muposaanuio. Kak Tel TBOpUIIIL CBOIO peaIbHOCTb»

KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO 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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