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Annorarus

B mepBoii riaBe KpUTHUECKH PACCMOTPEHA UCTOPHUS TEOPUH CTPYH, HAUWHAS C €€
MPEJIINECTBEHHNKS, — OyTCTpana S-MaTpUIlbl, 1 KOHUYasd HeaasHeill Kauroit CaccKuH-
nga. leab cocrout B ToM, 4T0OBI MOHATH €€ YAUBUTEIBHYIO TOMYJISPHOCTb, KOTOPas
Pa3UTENBHO TMPOTUBOPETUT €e He3HAUUTEIbHOMY (usmdeckoMy comep:kanuio. da-
CTHYHO OTBET CjeayeT U3 TOM rereMOHHCTCKON MICOJIOIHYECKON MO3UINKA, KOTOPYIO
HEKOTOPBIE 3AIMUTHUKN TCOPUN CTPYH O6bI“IHO 3aHUMAIOT IIPpU €€ ITPEeACTABJICHUN NI
zamure. Bo BTOpoil riiaBe npuBesieH psiJl apryMEHTOB B IOJIB3Y TOTO, YTO TJIABHBIN
OPWHITAI TEOPUU CTPYH, JOCTUTAIONMI CBOEH KyJIbMUHAIMK BO (ppas3e, ITO OHA dAB-
Jidgercs “eIMHCTBEHHOM UTPOil B Topo/ie”’, HecocTosTe/ieH. OH OCHOBAH Ha HEITPABUIIb-
Hom npegcrasiaennn 0 KTTI, kak o 3pesoit Teopun, Koropas (He cauTas HEKOTOPBIX
HEJIOCTAIONINX JeTasIel) yyKe IPUIILIA K CBOEMY 3aBEPIIEHUIO.

1 AmnTtoaormga kpusuca B (pyHIaMeHTAJIbHOI (bu3nke

He MoxkeT ObITH COMHEHUIT B TOM, YTO IMOCJE TOYTU CTOJIETHS BHYIIUTE/IHHBIX YCIEXOB
dbyHIaMeHTa bHasA DU3NKA OKa3aaacCh B INIyOOKOM KpHU3uce. XOTs SMHUIEHTD 3eMIeTpsace-
HU, KOJIEOTIONIEro ee OCHOBBI, PACIOI0KEH B 00/IaCTH TEOPUH, €r0 MOCIeJCTBHS He TOJTbKO
HAUYMHAIOT HOJIPbIBATH IKCHEPUMEHTAJIbHYIO (DU3UKY JIEMEHTAPHBIX HaCTHIl U 3aTparu-
BaTh CMEXKHbIE 00/IacT (PYHIAMEHTAJIbHBIX UCCJI€/IOBAHUN, OHM TaKKe BEJYyT K POKOBBIM
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dunocodpekum nocaeacreugaM. He Hamo ObITh GU3UKOM, YTOOBI 3aMETHTD, YTO IPOUCXO-
JIUT 9TO-TO CTPAHHOE, eC/IM yBarkaeMmbie Jiiou |1| mpomaranaupyior orpedenue Gbusnkn
OT TeX IMOJHOMOYHii, KoTOphie, co BpeMmeH [aymiess, Hpiorona, DifHmTeiiHa W rIaBHBIX
TBOPIIOB KBAHTOBOI TEOPHH, 3aKII0YAIUCh B JeMHCTU(MUKAIUE TPUPOLI ¢ IIOMOIILIO pa-
IMUOHATBHBIX MATEeMAaTUUEeCKH BBIPAYKEHHBIX MOHSTHII U IOIJAIONINXCS SKCIEPUMEHTATb-
HOI mpoBepke cieacTBuii. BMmecto “cogito ergo sum” mosgsigercda HOBBIH mpuHIA: “fl
CYIIECTBYIO, W MO3TOMY MOE CyIIEeCTBOBAHME MOBOPUT MHE, KAKYI0 BCEJIEHHYIO U3 MHOYKEe-
CTBA PEIIeHnil TEOPUU CTPYH s JIOJIZKEH BbIOPATH, YTOOBI MOHITH CBOI (hu3mvyecKuit Mup’.
WupiMu cjioBaMu s BHOIIY MO€ COOCTBEHHOE CYIIECTBOBAHHE B TEOPHUIO, KAK CBOErO POJIA
IPpaHUYHOE YCJIOBHE, WJIM BhIpazKasch 60Jee MpsaMo, S HHTEIPUPYIo cebs B TEOPHUIO CTPYH,
9TO0OBI 3aCTABUTL €e pabOTaATh.

OOBIYHO TOYHBIE HAYKH, U B 9ACTHOCTH, (DUBUKA, HJIEMEHTAPHBIX 9aCTHUIl, PACCMATPUBA-
I0TCsI KAK BU/T 9€JI0BEYECKOIl /1esITeIbHOCTH, CIe Iy IoNtuii cBoemy ocobomy myTu. [Toayaen-
Hble UMM 3HaHUd MOI'YT OKa3bIBaTh BO3jeiicTBUe Ha (HUI0CO(DHIO, I'YMAaHUTAPHbIE HAYKH,
pa3BuTHe 00IIecTBa, HO OOpaTHOE BIUSHUE TOCIeHIX HA (DYHIaMEeHTaJIbHbIe HCCIeI0Ba-
HugA B pu3UKe OOBIYHO CUNTAETCS He3HAUYUTEAbHBIM. OHA U3 3a7a4d ITOTO CCE COCTOUT
B TOM, 9TOOBI MOJHATH BOHPOC, OIPABIAHO JIM TAKOE MPEJICTAB/JCHUE B TI00AJIU30BAH-
HOM Mupe. 3/1eCh si UMEIO B BHJIY MPEKJe BCErO HEe YyTPATy MOPAJIbHBIX IEHHOCTeH n3-3a,
YBEJINYIUBAIOIIETOCS YUCTIa (haThCUDUIUPOBAHHBIX HAYTHBIX PE3YJIHTATOB WM TLIATHATA.
[Ioka ecTecTBeHHBIE HAYKH COOJTIONAIOT MPUHIUI BepHMUIMPYEMOCTH, 3TO HE MOXKET IIy-
CTHTDH TIOJI OTKOC UX cojep:zkanue. OmacHOCTb KPYIIeHus (PU3UKH dTeMeHTAPHBIX JaCTHIL
CKOpee UCXOJUT M3 TereMOHHCTCKUX TEH/CHINIT MOHOKY/IBTYD, B3PAIIUBAEMBIX T/100aJI1-
30BAaHHBIMU IPYIIIAMH B HAYKe, IPU BO3PACTAIONIEM HEYKEJIAHUU U HECIIOCOOHOCTHU TO/IBEP-
raTh CBOW Pe3YJIbTAThl KPUTUIECKOMY HMCCJIEJOBAHUIO. DTHU COOBITHSI BHIPHUCOBBIBAINCEH B
TEOPUU CTPYH B TedeHHUe JOJIOr0 BpeMEHH W HAaKOHEI| HAIILIH SBHBIA BBIXOJ B HE/IaBHEM
manudecte [1]. [Ipexk e, uem s BEpHYCh K TOMY, B KAKOIi CTIIeHH TEOPHUs CTPYH U ee HOBOe
IPOSIBJIEHNE OTPazKaeT HETATUBHYIO cTOpony Jlyxa Bpemenu (Zeitgeist), moIe3H0 paceMoT-
pPeTh HEKOTOPbIE UMEOIINE OTHONIEHNE K JIeJIy SMU30/bl UCTOPUH (DUSUKH JIEMEHTAPHBIX
JACTHIL.

Pozk/ieHne pesIiTHBHCTCKON TeOPHH 9YAaCTHIL HEPA3pBIBHO CBA3aHO ¢ paboroii Vopmia-
na “KBanrtoBanue BoHOBBIX noseii (Quantelung der Wellenfelder)”, koropasi obpasosa-
Ja eIMHOe TeJ0e ¢ MHOTOYacTuIHbBIM popmanm3moMm lupaka. KBanToBass Teopus most
(KTTI), coraacuo Mopaany, onnpaercs Ha Napa/LIean3M ¢ KIACCHYECKUMH HOJISMMI, 4TO
MOPOKTAET KBAHTOBAHUE KJIACCUIECKON KAHOHUYIECKOW CTPYKTYPHI Jarpanzkena (popma-
sm3ma. Ornomenne Mopaana k 9ToMy 66110 6ojIee paIuKagbHbIM, deM Jlnpaka, Jobast
CTPYKTYpa, KOTOpasi BIUCHIBAJIACH B KJIACCUUECKHI 101eBOil (hopMain3M, ObLIa /sl HETO
MOTEeHIMATBHBIM KaHIUIATOM Ha KBAaHTOBaHMe, He TpeOOBAIOCH, YTOOBI OHA HPUHAIIE-
JKaJla peasibHO HabJII01aeMoil Kiaccndeckoil pusnke!, Kak TOro nepBoHadasIbHO TPeOGOBAJ
Jlupak. B cBere 3T0Or0 mpmmedareqbHO, UTO CIIYCTsl JBa TOJA IMOCJTE€ CBOETO OTKPBITHS
Iopnan G He yIOBIETBOPEH HCMOIB30BAHMEM TOTO, UTO OH HA3BAT “KIACCHUECKUMIT
kocreLisimMu” (klassische Kruecken) kBanToBanust u TpebGoBas 6oJiee HEMOCDPEICTBEHHOIO
(BHYTpeHHEro, IMMaHEHTHOTO) jocTyna K dbusndeckomy comepzkanuio KTTI [3]. Bozmox-
HO HECJIyYailHO 3TO HPOU3OILIO MMEHHO TOrJa, KOrjga oH Bmecre ¢ llaysm moHsii, 910
TOYedHasi MPUPOJA KBAHTOBBIX MOJIEii, Tpedyer KBaHTOBaHUs (B OTJIMYHE OT KBAHTOBO-
MeXaHHYeCKUX HaOJ01aeMbIX) JOBOJIBHO IPOMO3JKIX CHHIYJISPHBIX O0BHEKTOB, YTO MO-
JKeT BEeCTH K 3aTPy/JHEHHSM IIPH MOCTPOEHUHU JOKAJbHBIX B3amMmojeiicTuii. Ho meura
Iopaama o mpsamoM 1 60J1ee aBTOHOMHOM IOIXOJ€ OCTATACH HA JOJTOe BPEMs HEBBIIIOJ-
neunoit, ucropust KTII mex iy nadaiom 1930-x u konmom 40-x rojioB orMedeHa 04eBU/IHO

B [2] ynomsinyTO, uTO K TOMY BpeMeHHM, KOT/la TeTTHHIeHCKas IPYTa y3Haaa o pesyibratax Ilpe-
muHTepa, Mop/ian yxKe nMen Bepcuio MOJeBOTO KBAHTOBAHMS.



HEU3JIEYUMBIMU  yJIbTPadHOIeTOBBIMI HpobieMaMu. DTOT “yiabrpaduoieToBbiii Kpusuc”
HPUBOJIUJI KO MHOTHM CIEKYJSITHBHBIM U “PEBOJIIOIHOHHBIM” HjiesiM (HEKOTOPbIe U3 HUX
KayKyTcsi BecbMa OpeIOBBIMHE, 110 KpaiiHell Mepe peTpociekTHBHO). B pesysbrare mosiBiie-
HUS TepeHOPMHUPOBAHHOI Teopun Bo3MmyTennit Tomonaru-IlIsuarepa-Peitnmana-/laiicona
U ee HeMeJIJIEHHOTO (DU3MYECKOro yCIexa B KBaHTOBOM siekrpoaunamuke (K1), ugen stu
OBLTH BBIOPOIIEHBI HA CBAJKY UCTOPHUH.

Hecmorpsi Ha orpoMHOE T€XHUYECKOE M KOHIIENTya/IbHOe 00OrallleHne, IePeHOPMUPOB-
Ka OKa3aJlaCh YPe3BbIYailHO KOHCEPBATUBHON 1O OTHOMIEHUIO K (DU3UUECKUM MPUHITUTIAM;
He IOTPeOOBAJIOCH BBOJIUTH HU OJHOIO HOBOT'O (bH3UUYECKOIO MPHUHIUIIA, IOMUMO TeX, KO-
TOPBIE YKe COJePZKAIUCH (KOCBEHHO WM HEMOCPEJICTBEHHO) B Ipeji-TiepeHopMupoBke. Ho
0e3 TeopuHu TMEPEHOPMUPOBKH U ee YyCIemHoro npumeHenns kK KDJI KkBaHToBas Teopus
1100151, BEPOSITHO, HE CMOIJIa Obl BHIZKATH B manTeone dusnkn. Ho rpeGosanne Vopmana me
OBLJIO CHATO; HAIIPOTHUB, IIEPEHOPMUPOBKA TEOPUU BO3MYIIEHUI TIO/HAIa €ro Ha 0oJiee Bbl-
cokuil yposerb. BmecTo yabrpaduoeToBoit npob/ieMbl pe/i-lepeHOPMHPOBKH HOSIBUIACH
HOBas IpobJIeMa, CTAJIO FCHO, UTO pas3jiesieHue Ha HellepeHOPMHUPYeMble U ITepeHOPMUpYe-
MbIe MOJIE/TH B TEOPUH BO3MYINEHUH OBLIO JTOBOJTBHO TEXHUYECKHM; OHO OCHOBBIBAJIOCH Ha,
dbopmasibHOI IPOIE/lype KBAHTOBaHMS, KOTOpas TpeboBaJjia IMOCTPOeHUsS B3aUMO/IeCTBU
110 IPUMEPY B3aUMOJEHCTBUS TOUEUHBIX CBOOOIHBIX 10JIeil, He TI03BOJIsAs TPUHIIUIIAM, JIe-
kammM B ocHoBe K'TTI, mposioykuth cBOit cobcTBeHHBINH 1MyTh. B pe3ynbrare okas3aaoch
HEBO3MOKHO PEIIUTh, CBA3aHO JIM, H €CJIH CBA3aHO, TO KaK, (popMabHOE jejieHne Ha Ie-
peHOpPMHUpYEMbIe B HelepeHOPMUpYeMble MOJETN ¢ UCTUHHON IpaHUIeil MexKIy XOpOIIo-
U ILJIOXO- OLPE/IeJIEHHBIMU TEOPUSAMU. YCJIOKHSJ CUTYAIUIO TOT (aKT, YTO HeJIb3sl ObLIO
MOHSATH JlaKe, JIeHCTBUTEBHO JIM COOTBETCTBYET PA3yMHO CMOTPSIIEECs MepeHOPMUpYye-
MO€ CeMeiiCTBO MOJIeJISIM, KOTOPbIe B KAKOM-JTU00 MAaTeMaTHIeCKOM CMBIC/IE CYIIECTBYIOT,
TaK 49TOOBI MbI, IO KpaiiHeil Mepe, 3HAJM, YTO HAIIKM IPUHIMIILI JOIYCKAIOT HETPUBU-
albHyI0 peanu3anuio. Hukyma He ucuezna u Ta mpobseMa, ITO caMasd yCIelTrHasdg TeopHs
bu3nKn 3MeMeHTapHbIX YacTull — K /I, aBigerca TakzKe U caMoii MaTeMaTHIECKH XPYII-
KOil. B Takux Teopusx, KaK TeOpus CTPYH, KOTOPbIE B IVIa3aX CTPYHHBIX MPOTAIOHUCTOB
nokubl 3amennTh KTTI, Bce cranoButcs emie xyxke. B aTom ciydae kpome mpodsieMbl
CYTIECTBOBAHUS UMEETCs ellle KOHIENTyalbHasd TPYIHOCTh — HEBO3MOXKHOCTb U3BJIeYb U3
CIEIUATbHBIX PEIENTOB XapaKTepUu3yIOIue TPUHITAIIBI.

[Tpu TOM, YTO TeOpUst TEPEHOPMUPOBKHU (HECMOTPS HA €€ KJIIOUEBYIO POJib B MOCTPOE-
HUU HOBOI'O YJIbTPAGUOIETOBO-KOHTPOJIUPYEMOIO BHIYUCIUTEIHLHOTO METO/A) B JeiicTBI-
TEeJIbHOCTH HE BHEC/IAa HU OJIHOTO HOBOI'O (DU3UYECKOr0 NMPHUHIUIA, €¢ KOBapuaHTHas (pop-
MYJIUPOBKa CIOCOOCTBOBAIA TJIYOOKOMY TMOHMMAHWIO COOTHOIIEHWS ToJie-dacTuibl. OHO
3aMEHUJIO PEIFTUBHCTCKYI0 KBAHTOBO-MEXAHUIECKYIO MOCTAHOBKY (6a3uc cTapbix yued-
nukoB Bentnensa n [aiiTaepa), KoTopas oKa3anach HENOAXOAAIEH s 3Toi 3amaun’. B
HOBOMI 11OCTAHOBKE MOXKHO ObLJIO HOJIYYUTh B Iipe/ieie DOJIbIINX BPEMEH aCUMITOTHYECKOe
COOTHOIIIEHUE, KOTOPOE MPOSCHSJIO CBA3b MEXK/Iy YaCTUIAMU U MOJISIMU, HE NPU3bIBAs HA,
TOMOIIH TEOPHIO BO3MYIIEHWi; BO3HUKITAs B pe3y/abrare Teopus paccesuus LSZ (Jleman-
Cumansuk-Invvepman. — Ilpumedanue mepeBoIYNKA.) OKA3AIACH MPIMbBIM CJIEJICTBHEM
IpUHIATIOB [4]. Pe3ybraToM 3T0ro KOHIenTya bHOTO IPOJBUKEHUST CTAI0 TO, YTO ACHMII-
TOTUYECKUE COCTOMHMS YACTUIL U MATPUIA PACCESHUS MOJIyYUJIU CTATYC JEHCTBUTEIbHO
MMMAHEHTHBIX BEJHYUH, TOTJa KaK KBAHTOBbIE 10JIs1 (KpOMe MOPOK/IAIONINX CHMMeTDHI
TOKOB) TIOTEPSIIN OTIEYATOK WHINBHIYATHLHOCTH, KOTOPBI OHH MMEJN B KJIACCHYECKOM
dusnke 10 KBaHTOBaHUs. /leficTBUTE/IBHO, CYNIECTBYeT ODECKOHEYHO MHOTO CIIOCODOB BbI-
Oopa KOOPJAMHATHU3AIUU IO, OHH MOTYT OBITH CIPYHIHUPOBAHLI B JIOKAJbHBIE KJIACCHI

?KBaHTOBO-MEXAHIIECKAS TOUKA 3PEHHS Ha COOTHOIICHUE TOJIe-IACTHIEI CTAIa, IPOOIeMATITHOH TI0-
cie Toro kak ®appu n OnnenreiiMep 3aMeTUIN, 9TO IPUCYTCTBHE B3AUMOICHCTBHSA CIETIAN0 HEBO3MOMK-
HBIM TIPOCTPAHCTBEHHO-BPEMEHHOE DA3MENIEHNe OIHOMONEBbIX cocrognmii A(z)|0) Ha omHOUacTHYIHBIE CO-
CTOSHHUS W COCTOSHHA IIOJAPU3AINA BAKYYMa.



9KBHUBAJIEHTHOCTH, U3 KOTOPBIX KaK/IbIi IPEJICTABUTE/b OIUCHIBACT T€ 2Ke CaMble 4aCTH-
b, 3aPsIIOBbIE YHCJ/Ia KOTOPBIX W WHBAPUAHTHI IPOCTPAHCTBEHHO-BPEMEHHBIX TPEJICTAB-
JeHuit (Macca, CIUH) CBA3AHBI € KJIACCOM (COCTOSIHME YaCTUIBI OJHO3HAYHO CBSI3aHO C
KJIACCOM, a He ¢ moJieM). YIyOJieHne OHUMAHUS COOTHOIICHUSI MOJIe-4aCTHIBI TIPUBEJIO
TakzKe K BO3POKJeHuto uien leiizenGepra (Koropas B OpUrHHAIBHON (opMme 06cy K Ta-
JIACh HA HECKOJBKHUX KOH(EpEeHIuIX He3a10Jr0 10 Hadaaa Bropoit Muposoii BoiiHbI) uc-
CJIeZI0BATH BO3MOXKHOCTD HPSMOIO MOCTPOEHUST S-MATPHUILI, MUHYSI HOJIEBYI0 TPAKTOBKY
TEOPHUH; TAKUM O0OPA30M HAJIESI/INCh MOJIYINTh HECUHTY/ISIPHBINA U 00Jiee mpsMoii crocod
HCCIeI0BaTh (DU3UKY JIEMEHTAPHBIX YacTHUll. l3-3a OTCyTCTBUS KOHKPETHBIX pe3y/IbTa-
TOB HHTEpPeC K 3TUM paboTaM MpOIaJ U MOSBUICI CHOBa TObKO B 1950-x m 1960-X romax,
B CBSI3M C HEKOTOPBIMH HeNmepTypOATUBHBIMH JOCTUXKEHUSAMHE, IMOCIEIOBABIINME 34 TeO-
pueii 11epeHOpMUPOBKH (OHH, IVIABHBIM 00PA30M, CTUMYJMPOBAJUCH KEJAHHEM CJeIaTh
KTII npuroguoii /i onucanusi CHJIbHBIX B3anmoseicrsuii). [Ipuvmenenue aucnepenon-
HBIX cooTHomennit Kpamepca-Kponura K pe/iaTUBECTCKOMY pacCesHUIO TaCTHIL U CBA3aH-
HBII ¢ 3TUM Gojiee 00K HHTEpeC K aHAJIUTUIECKAM CBOMCTBAM aMILIUTY/I PACCETHUS U
(3/1eKTpOMATHUTHBIX ) (hOPMMAKTOPOB TO/IePKUBATH (TIPEYBEJHUEHHY IO, KAK OKA3aI0Ch
HO37Ke) HAJEXK/y HA TO, YTO MHOIHE JMHAMUYECKHE ACIEKTHI MOIYT ObIThb IMOHSTHI KaK
COOTHOIITEHUsT CAMOCOT/IACOBAHHOCTH MEZK Ty aHAJIMTUIECKUMU CBONCTBAMU W Pa3yMHBIMUI
HPENOIOKEHUSIMA 00 aCHMIITOTHIECKOM TMOBEJIEHUHN TP BHICOKUX W HU3KHX (IIOPOro-
BBIX) 9HEPrusX. [lepBOHAYAIBHO TIEJIH STHX UCCIe0BAHUI OBLTH BeCbMa CKPOMHBI, (hU3u-
K1 y2Ke OBLIH YA0OBJIETBOPEHBI, IPEYCIIEB B MOJTYIeHUHN O/ TAI0NIAXCA SKCIePUMEeHTATbHOI
HPOBEPKE IPABUJI CYyMM M3 KOMMYTAIIMOHHBIX COOTHOIIEHUH JIjIsi TOKOB ¥ QHAJIUTHIECKUX
coiicT (pororuniom 6bin npasusia cymm Tomaca-KyHna, ceirpaBiime BazkKHYIO POJIb B
nepexoae OT CTapOi K HOBOW KBAHTOBOW Teopml).

CaMbIM BazKHBIM IOCT-Teii3eHOeProBCKUM KOHIICIITYaJIbHBIM OOOTrallleHueM TEeOPUU S-
MaTPHUIB! (BOSHUKIIAM MEPBOHAYATLHO U3 rpadudeckoii hopMyTupoBKE, KoTopyo Deiin-
MaH MpUIAJT MePeHOPMHUPOBAHHON TEOPUH BOIMYIIEHHI) cTaIo “CBOINCTBO KpoccuHra”, da-
cro Ha3biBaeMoe (3J0ynorpebienue si36IkoM) Kpoccuur-cuvmmerpueit. Ero off-shell Bepcust
siBJIsIeTCsT (POPMAIBLHBIM CBOICTBOM, KOTOPOE CBSI3BIBAET OJHE TPadbl pACCesTHUS C IPYTH-
MH, ITOJTyYeHHBIMH IIyTeM [epeKpeluBaHus BHEITHUX JIUHUN BO BXOJISIINX U BBHIXOSIITUX
KOH(MUTYypaIUIX; B ONPEJIECTeHHBIX CJIyUasX OHO MOIJIO OBITH IOJATBEPK/IEHO BHE TEOPHH
BO3MYIIEHUH, TPH U3YUEHUH ‘aKCHOMATHYECKH BBIBEIEHHOTO AHAJIUTUIECKOTO IOBEIe-
HUs, CJIEIYIONIEr0 U3 JIOKAJbHOCTH ¥ MOJI0XKUTe/IbHOCTU dHeprun. s on-shell Bejinunn,
TaKNX KaK aMILUIUTYIbI paccesinust win (HpopMEpaKTOPbl TOKOB, MOA00HBIE BBHIBOIBI BECH-
Ma 3aTPYIHUTENbHB (I TeX KOH(UTYpaImii, Ijisi KOTOPHIX OHM BOOOIIE BO3MOYKHBI);
gacTo on-shell cBoiicTBa KpoccumHra MpPOCTO MOCTYIUPOBATIUCH C TEJIbIO HCCJIEIOBATH UX
HabJII0TaeMble CJeJCTBHUsI, OCTABIAA BOIPOCH MX MPOUCXOXKJICHUS W3 MPUIHMHHON CBS3H
u crekrpajibubix npunnunos KTII na 6yuyimee. Pazymeercs, 1o cranjaprias mpakTu-
Ka — WCIOJIb30BaTh WHTEPECHBIE CBONCTBA KakK PabOYyI0 THIOTE3Y, JIayKe €CJU BbI ele
He BJaJeeTe NX KOHIENTYaJbHBIM BBIBOJOM® W3 M3BECTHLIX MPUHIUIOB; €JIMHCTBEHHAS
1pobJieMa COCTOUT B TOM, UTO IIO MPOIIECTBUU BpeMeHH, MOJYIUB B CBOE PACIIOPSKEHHE
JIydIee KOHIENTyaIbHOe MOHUMaHue U MaTeMaTuIecKine HHCTPYMEHTHI, Mbl 3a0bIBaeM 00
uxX 1pod/IeMATUIHOM CTATYCE.

[Tukom pusumaeckoit mopl KoHa H0-X crajia, Tak Has3biBaemas, “mporpamma oyrcrpa-
na S-marpuibl”, KoTopas Jajia BTOPYI KHU3Hb (mocje mepBoil monbiTku [efizeHGepra)
BayKHOMY, HO He IIOJIHOCTBIO IIOHATOMY CBOHCTBY KPOCCHHTA; OHA COXPaHsIa 3a coboil Be-
JIyIIyio posb u B Tedenue 60-x. HekoTopble U3 ee MyHKTOB OBLIH BeChbMa Pa3yMHBI, HO

3 Jloranka, uTo Kpoccunr on-shell — penmKT, ocTaB/eHHBIH HaM ITPOCTPAHCTBEHHOMO0OHOH (aHTH-
)KOMMYTaTUBHOCTbIO, BEChMa BEPOATHA, HO K HACTOSIIEMY BPEMEHU efl HeT HUKAKOTO MAaTEMAaTHYeCKOro
noTBepXKAeHKs (CM. 3aMeYaHus B Cieiyoieil riase).



qeJioBevecKasl ¢1adoCTh pa3jaBarb IpeyBemueHnbie obenianus (“reopusi Beero’, Kpome
rpaButanuu) u Bosspaimenue B cuty KTII B Buse nHeabeseBbIX KajanbOPOBOUYHBIX TEOPHii
npuBesn K ee ynaaky. Cpean HECKOJIBKUX MEHHBIX €€ Ka9eCTB — BHUMAaHUE, KOTOPOe OHa,
IPUBJIEKJIA K TOMY, 9T0 1moaxo on-shell (ecsiu on Gy/er ycmemHbiM) He TOJIBKO CBOOOIEH
OT YJAbTpauoIeTOBBIX MPODJIEM, HO TaKKe sIBHO HE 3aBHCUT OT DECKOHETHOr'O YHCJIa Ba-
PHAHTOB TOYEUHBIX TOJEBBIX KOOPIUHATH3AIMN (BeIyINX BCe K TOi ke camoii dhusuke);
B 9TOM CMBICJI€ OHA BIEPBBIE 0OpaTHIach (BMeCTe ¢ HE3aBUCHMO HOsIBUBIIENCsT airedpan-
geckoii KTTI) k TpeboBanmio Iopnana 06 MMMaHEHTHOCTH OTACAHMIS (oTKa3 OT KJIACCH-
YeCKUX KOCTBLIeN ). AKIeHT Ha UMMAHEHTHOM (T.e. BHyTpeHHeM. — [IpuMedanue mepeBo/i-
YHMKA.) ONUCAHUE M3BECTEH B MaTeMATHKe; OH JIEXKUT B OCHOBE MHBAPUAHTHOTO ONMUCAHWS
coBpeMenHoOI auddepeHIuaIbHOil TeOMeTpHH, 0CBOOOXKIAIONIEr0 TeOMETPHIO HE TOJILKO
OT HUCIIOJIb30BAHUS CHHTYJISIDHBIX KOOD/JMHAT, HO OT HCIOJIH30BaHUS JIIOOBIX KOODIUHAT
BOOOIIE. DTO HAJO MOHUMATH TOJHKO KaK aHAJIOTHIO (T.e. HCIOJIH30BAHHE COBPEMEHHOM
nuddepennuanabuoit reomerpun npu dpopmysnuposke KTII me jperaer mocrienion 6oJiee
IMMAHEHTHOI ), moToMy 4TO peasu3anusg uMmManeHTHOCTH B KTTI OKa3biBaeTcss HAMHO-
ro 6osee paJuKaIbHBIM IIaroM, deM B auddepeniuaabuoii reomerpun. Ho anTaronu-
CTUYECKUIl arpecCuBHbBIN TOH, ¢ KOTOPBIM OCHOBHAas (pustocodust Oyrerpara BblIBUTAIACH
nporus KTII (“KTII noxoaur Ha cMepTeabHO PAHEHHOTO COJIIaTa, yMUPAKOIIEro Ha MoJe
GuTBHL. .. "), MOJOPBAJ JOBEpHe K Hell B TIa3ax MHOIUX (GU3NKOB, W 10 MOEMY MHEHHIO,
OCHOBAHHOMY Ha PETPOCIEKTHBHOM B3IJIsI/Ie, 9TO HA HECKOJBKO JIECATUICTHIH 3a1ePrKaJIio
uHTepecHblit manc oboraruth KTTI gobaBieHueM HOBOW TOUKH 3pEHUs (CM. CJIEIYIONIYO
LJIaBY ).

Tax Kak He CyHIECTBOBAJIO OlEPATOPHOTO (popMasim3Ma, B KOTOPOM MOIJIM Obl ObITH
pean30BaHbl OCHOBHBIE Hjen (MHBAPHAHTHOCTH, YHUTAPHOCTH, KPOCCHHT, MAKCHMAJTh-
HAs AHAJUTHIHOCTB ), MPOOIeMa HOCTPOEHUST KPOCCHHT-CUMMETPHYHON YHUTAPHON MAKCH-
MaJIbHO aHAJTUTUYIHON S-MaTpuIbl ObLIa 10X0 cchopmyaupoBaHna. Bo3schk co cBoiicTBaMu
OeTa-pYHKINI 1 UX TpeacTaBlIeHnil Yepe3 ramMa-pyHknun, Benenmuano cymesna mocTpOUTh
MEPBYIO MOJIEJIb KPOCCUHT-CUMMETPUIHON yIPYTOil aMILIUTY bl paccestaus. Kro mpeo-
JKEeHUe He YJIOBJIETBOPSJIO YHUTAPHOCTH, HO MOHUMaHuUe, 4To 3TO on-shell mpeanucanue
JIOIYCKAJIO BCIIOMOIaTeIbHOe TeOPEeTUKO-II0JIeBOE OIIMCAHUe B TePMUHAX OIIEPATOPOB JIBY-
MepHOii KordopMHOil Teopun mosis (off-shell), u uro oHO TakzKe JIOMyCKAIO TIpeICTABIEHIE
B TepMHHAX KAHOHMYECKOTO KBAHTOBAHUS KIACCHIECKOT'O PEJIATUBHCTCKOTO JaTrpaHzKHua-
Ha crpyubl HamOy-I'oTo, 3Ha4uTe/IbHO YBEJMYUBAJIO €0 TEOPETUYECKYIO IIPUBJIEKATE b
HOCTDH. Bce 910 TakKe MOJJIEPKUBAJIO HAJEK LY, 9TO MOJIE/Ib MOXKET ObITh YHUTAPU30BaHA,
Ha Oosiee mo3aueit cragun. OCHOBHYIO MOMYJISIPHOCTH MOJEh, OJHAKO, TPUOOpPeIa cpe-
7 (hEeHOMEHOJIOTOB CUJIBHBIX B3AUMO/IEHCTBUIl, KOTOPBIM Ha caMOM jiejie (10 MpPUYHHAM,
KOTODBIE B HACTOSINEE BPeMsl €JBa JIM KTO MOMHHT) MOHPABUIACH HJesl YIOBJIETBOPUTH
KPOCCHUHI GECKOHEYHBIMU OAIIHAME IIPOMEZKYTOYHBIX COCTOSIHUI OJTHOM YacTHIBI (/Iya/ib-
HOCTh €CTh KPOCCHHT C OJIHO¥ dvacTuieii) 6e3 ydacTuss MHONOYACTHYHBIX KOHTHHYYMOB
paccestausi, Kak TOrO Tpedyer S-marpuna, noxydennas n3 KTII. Bkyme ¢ dpenomenoso-
IHYeCKAM HCIOJIb30BaHueM Hjeil mosocoB Pemke, mosgBuBIINecs KAPTUHKH TPAeKTOPHil
(3aBUCHMOCTH MACCBHI OT CIIMHA) UMEJH ONpeie/ieHHOe (heHOMEHOJIOTHIECKOe OUYapOBAHUE,
1 X0Ts OeCKOHeYHble OAITHU YACTUIL BbI3bIBAJIM HEKOTOPYIO T€OPETUKO-110JIEBYIO I'OJIOBHY IO
6o.1b?, He OBIIO HIKAKIX HPUYUH OTKJIOHATHL 9TO KaK (DEHOMEHOJOIHYIECKOe HPe II0I07Ke-
HIEe, OXBATHIBAIOIIEE HEKOTOPHIE ACTEKThl CHJIBHBIX B3aWMO/IEHCTBUIl, a BO3MOXKHBIE OT-
HOIIIEHHSI ¢ U3BECTHBIMY IMPUHITUIIAMHI MOLJIU MPOSCHUTHCA U MOCe (DeHOMEHOJIOTHIECKUX
yCIIEXOB.

‘Ecrm wucno "acTui, T.e. yCTORYMBLIX OOBEKTOB, HE OCTACTCA KOHEYHBIM (GeCKOHEUHOe MHOXKECTBO
ux npeobpasyercs B MOJIIOCA HA BTOPOM JIMCTE PUMAHOBOMN IIOBEPXHOCTH ), MOSBJSIOTCH HENPUATHOCTH C
JIOKAJILHOCTBIO (9TO MOYKHO 3aMeTuTh B KOHTeKcTe d=1+1 akropusylonmxcsa reopuii).



Jlenio oC/IoKHIIOCh, KOTaa (DeHOMEHOJIOIMYeCKash HHTePIpeTalis B TePMUHAX Tpa-
ektopuit Pejizke Jijisi aMIiuTy)i paccesinusi CUJIbHBIX B3auMOJieiicTBuil Obljia ocTaB/ieHa,
a B3aMeH OblJIa MpeJJIOYKeHA HOBasi TPABUTAIMOHHAS WHTEPIPeTaIusl HA YPOBHE TLIaH-
KOBCKOro maciraba (“BapdosomeeBckas HOUB” cTapoii J1yaJbHOl MOJETH T€OPUU CTPYH,
zxoen Ilepk u ap. (J. Scherk et.al), 1975 rox, [Tapu:xk). HoBoe mpeaioxkeHue COCTOSLIO
B TOM, 4TOOBI MPHUJIATH TEOPHU CTPYH (M3-3a MPHUCYTCTBHUS CHUHA JBA M BHIAMOTO OT-
CYTCTBHUSI BBI3BIBAIOIINX TPEBOTY yIBTPAGUOIETOBBIX pacxouMocTeii) craryc dbyHIamMeH-
TaJIbHOI Teopun Ha MacmTabe maccel [Lmanka ~ 10 I'sB, t.e. mecrunnoit Teopun Beero
(Theory Of Everything (TOE). — IIpumeuanue mepeBodnKa.), Ha ceii pa3 BKIIOYAIOMNIET
B ceOs u rpaBuTanuio. lMesa B BuLy, 94TO mpoBeieHne rpaHul pyHIaMeHTAIbHON Teope-
THueckoil Gpus3nku (1 B 9acTHOCTH, (DUBUKH SJTEMEHTAPHBIX YACTHI[) SBJSETCS 10 CBOEH
HPUPOJIE JIEJIOM TOHKHM, HEJIb3sl YAUB/ISTHCA BEChbMa CIEKYJISITUBHBIM U PAJIMKAJTHLHBIM
aCIeKTaM 3TOTO MPEJJIOKEHNST; Mbl 3HAEM U3 UCTOPUH, ITO TOJ00HBIM 00Pa30M BO3HUKJIH
HEKOTOPbIe U3 HAIIMMX CAMBIX YCIEIIHBIX Teopuil. YTo Hac OECIOKOUT B 3TOM SIH30/e —
9TO CKOpee ero HeKpuTudecKuii npueM. B KoHIle KOHIOB, B ucTopuu (hbU3UKU HET M0 I00HO-
T'0 TpereeHTa CTOb TyIeCHOr0 ITPeodpa30BaHusd HIeH, POXKICHHOH (heHOMEHOTOTHIECKH
Jutst jaboparopubix suepruit, B Teopuio Bceero, mpocro ciasurom macurraba suepruit Ha
15 1OpsiIKOB KBEPXY W M3MEHEHHEeM TEePMUHOJIOrNU, 0€3 W3MEHEHUs] MATeMATHIeCKUX U
KOHIIETITYAIbHBIX OCHOB®. MOYKHO OBIIO OKUIATE, UTO CTIEKYIATHBHON Haee, KOTOpas T0-
Tepsia cBoe (peHOMEHOJIOrnIecKoe 0OOCHOBAHIE i BMECTO 9TOr0 B3JIeTe/Ia B KOHIEITYahb-
ubie “uebeca” (“blue yonder”) mag KTTI, Gymer yaesneno, Xors 661 HEKOTOPOE, KPUTHIECKOE
BHUMAHUE, [10I00HOE TOMY, ¢ KOTOPBIM TEOPETUKHU IIEMEHTAPHBIX YaCTHUI] AHAJIU3UPOBAJIN
MPEeIBIAYINNAE CUTYAIUN OYEBUIHBIX KOHIENTYAIbHBIX KOH(DJIUKTOB HOBBIX IPE/JIOZKEHU
C TPUHSTHIMA TPUHIHATAMA. ITO OBl TaM HU TOBOPWJIN, & B MPOILIOM CTOJETHH AHTHHO-
MHH U HapaJIOKChl CTAHOBUJIUCH MCTOYHUKAMHE OOJIBIINX KOHIIENTYAJbHbBIX JTOCTHKEHHII;
JacTO pe3yJbTaThl UX Pa3pelIeHus OKa3bIBAJIUCH BaKHEe, YeM OTJEIbHO B3sgTas OPUIH-
HaJbHas uaes. K coxkameHnto, 3Toro He CAYIHIOCH ¢ TeopHueil cTpyH. BpeMeHa KpuTHKOB
kasimOpa [laysm maBHO mpomnuin, u HOBas JIIOOOBHASI MHTPUTA MEXK/y (DU3UKAMHU M MaTe-
MaTHKaMHU, MJIOJOM KOTOPOH SIBUJIOCH COTPYAHIYIECTBO AThu 1 BurTena, Obl1a Hale eHa,
CKOpee Ha oOHapyzKeHHe KpacoThl i rapMonuu (Mexy auddepeHnuaabHoil reoMeTpueit
1 TOIOJIOTHEH ¢ OJIHOI CTOPOHBI U UCKYCCTBOM €BKJIHI0BOTO (DYHKIIMOHATLHOI'O HHTEI'PaJIa,
co cropoubt KTTI), uem Ha 33121y TPEBPAIIECHNUs] AHTUHOMUHN MKy U3BECTHBIMHU CTPYK-
TypamMu JIOKAJbHOW KBAHTOBOW (DU3MKH M HOBBIMHU CIHEKY/ISTUBHBIMEU WJESMHU B HOBBII
MPOPBIB. DHTY3WA3M IO MOBOY HOBOTO 30/I0TOTO BEKa B OTHOIIEHUSX MEXKJy MaTeMa-
TUKOIl ¥ TeOpeTHIecKkoil (PU3MKOIl d/1eMeHTapHBIX YACTUIL OBLIT B3aUMHBIM, HO KAK MHE
KazKeTcd, OCHOBAHHBIM Ha ITyboKOM HeopasyMennu. Ou3uku ObLIN yB/I€UeHbI TJIYOUHOI
coBpeMeHHO# auddepeHInaabHoi TeOMeTPUU U TOMOJOTUH, CBOOOIHOIT OT KOOpINHATH3A-
U, U HAYAJIH THCATH CTATHHU, B KOTOPBIX OHU OO'bSICHSIJIU CBOMM KOJIIeraM-(pu3nuKam, 9T0
HOBOTO OHU Y3HAJIM U KAK 9TO MOZKET OBITH UCIO/IHb30BAHO J/IsI KBA3UK/IACCUIECKUX TTPUMe-
nennit ¢pynkmuonanbaoro naterpaaa’. C Ipyroif CTOPOHBI, MATeMATHKN OKA3AINCH O]
BIleYAT/ICHHEM TeOMeTPUYIECKOW MOIIMH HEKOTOPBIX BBIYHCIUTENBHBIX OpY/Iuil (hDU3UKOB.
OHE HagaJI CO CTPAXOM CMOTPEThb Ha €BKJIUI0BBI (DYHKIIMOHATbHBIE HHTEIPAJIBI U IACTO
HAXO/IUTh MATEMATUYECKU CTPOIMMHU CHOCODAME HOITBEPKJICHUS JIOTA0K, BO3HUKIINX

5OTAQJHDHBI€ reoMeTpuveCKre yCOBEPIMTEHCTBOBAHUA TTPUIIIJIIN MHOTO TIO32KEe U B ,HeﬁCTBI/ITeJIbHOCTI/I HE
W3MEHUIN CYTH JEJA.

GHpe,ZLCTaB.HeHI/Ie €BKJINI0BA (byHKHI/IOHaJIBHOFO nHTEerpaJja, Kak U 6.HI/I3KO CBA3aHHOE C HUM KaHOHHWYE-
CKO€ KBAHTOBAHNE SIBIASIOTCS (POPMATBHBIMA NCKYCCTBEHHBIMIU ITOCTPOEHUSIMHE, TIPHOOPETAIOMIMMI MaTe-
MaTUYECKUN CMBICJ IIPU KBA3UKJIACCUYECKON TPAKTOBKE; OJHAKO [I€PEHOPMHPOBAHHBIE KOPPEJIAIMOHHbBIE
GYHKIMA B CTPOrO MEPEHOPMUPYEMBIX TEOPUSIX HE TPEJACTABUMBI TAKUM 00pPa30M (TOJBKO WX 0ECCMBIC-
JICHHbIC HEIIEPEHOPMUPOBAHHBIC aHAJIOTH (bOpMaHBHO COBMECTHMEI C IIpeaCcTaBJICHUEM (byHKL[I/IOHaJIbHOFO
HHTErpaa).



u3 31uX (POPMAIBHBIX HHCTPYMEHTOB, HUCIOIb3yeMbiX (buznkamu. QueHb HEMHOTHE MaTe-
maruku (sampumep, Boran /Ixonc (Vaughn Jones)) na camom Jee moHuMAasm, 910 MX
KOJIJIETH CTPOSIT CBOM KPACUBBIE 3/IaHUs HA PYHWHAX (PU3UKHU dJIeMEHTaPHbIX dacTuIl. Mure-
pecHoe TeOMeTPHYeCKoe CO/IepYKaHUe TeOPHH CTPYH CIIOCOOCTBOBAJIO JOBOJHHO HEKPUTH-
YecKOil moJiIepKKe, KOTOPYIO OHA MOJIYUYMJIa JazKe OT BeChbMa yBazKaeMbIX Jojieil. 9To, Ha
MOl B3I, OBLIO UCTOPUIECKUM HAYATIOM MOJIBI HA CBOOOJHBIE W HEMOCJIeT0BATETbHBIE
Pa3MbIILJIEHUs], KOTOPas HAKOHEIl, IOYTH TPH JECATUIETUS CIyCTs, HIPUBEJIA K CJIOKEHUTO
MOJTHOMOYHIT ¢ TOro, 4TO paHbiie ObLI0 (byHIamenTaabuol dusnkoit. Kak yxke ynomu-
HAJIOCh, TOT MPOIECC SPO3UU HEJTABHO BBIMIET HAPYKY B MOJIYNOMYISPHOM AHTPOIHOM
manudecre Caccknnga (L. Susskind).

[Ipex e yem Oostee MPUCTATHLHO PACCMOTPETH COIMOJIOTHIYECKUEe M3MEeHEeHUsI, KOTOPhIe
HPUIILIM K HAM BMECTE C pacTyIIEl HOILY/JIIPHOCTHIO TEOPUHU CTPYH, BECbMa IOy YUTEbHO
UCCJIEJIOBATH TTPOMCXOXK/IEHWE €€ HECKOJIbKO 3alyTaHHoi Tepmunojoruu. Vcropudeckas
IpUYHHA, M0 KOTOPOil “ayanbHas Mojesp” (Mocje 3aMeHbl HapaJIurMbl, Tenepb, IPeIno-
JIOKUTETHHO, BKJIIOYAIONIEH TPABUTAINIO) MPEBPATUIACH B TEOPUIO CTPYH, HE UMeJIa HH-
KAKOTO OTHOIIEHNS K KBAHTOBOM JIOKATU3AIUH B TPOCTPAHCTBE-BPEMEHH, a ObLTa CBA3aHA
¢ OECKOHEYHBIM CIIEKTPOM Macc “Oalinu’ 4acTull, K KOTOPOMY IPUBOJUT KAHOHUYECKOEe
KBaHTOBaHUE CBOOOJIHON KJIACCMYECKON PEeJISTUBUCTCKON CTPYHBI; COOCTBEHHO KBAHTOBAS
JIOKAJIN3aIusl, HApUMep, KAHOHWYEeCKH KBaHTOBaHHOW cTpyHbl Hamby-T'oro, mecmorpst
Ha ee KJIAaCCUIeCKoe IPOUCXOZK/IeHne, He MOX0Ka Ha CTPYHY, & CKOpee SIBJSIeTCS TOYeTHOI
(mozpobHee 06 3TOM GyIeT CKa3aHo HUZKe U B CJIeYIONIeli TIaBe), — BOT MepBOe yKa3aHue,
4TO B3JIeJIESTHHOE CXOJICTBO MEXK/1y KJIACCMYeCKON 1 KBAHTOBOU JIOKa/IU3alueit OrpaHuyueHo
TOYeUHBIMU OObeKTamMu. B yacTHOCTH, MONY/IsipHbIE €BKJINJIOBBI PUCYHKH TPYO HE MOTYT
UHTEPHPETUPOBATHCI KaK PAa3BUTHE BO BpeMeHH (DU3UIECKU TTOJOOHBIX CTPYHE OrPAHUYEH-
HBIX 00beKTOB. OIpaBIaHbl OACEHNUs, 9YTO BCE 3TO MOYKET CO3/IaTh KOHIENTYAJIbHYIO KaITy
B TOJIOBaX Y HAYMHAIOIINX, €CJU WX CIeNUATbHO He IPeAyNpeInTh, 9TO TePMUHOJIOTUIO
He CJIe/yeT myTaTh ¢ (bu3mdecKuM cojep:kanueM. Ho caMbrit mocieunit mpoyKT He MO-
JKeT TOPOJUTH ITOU IyTAHUIIbI, TAK KaK Telepb Teopus HojydaerT uMs M-Teopuu, HpocTo
B3sATOE U3 ajipaBuTa OOJILITUX JIATUHCKUX OYKB, HO JIAJ€KO HEe B KadeCcTBe IIPeLyIpe/u-
TeJIbHOIT Mepbl OT HaHeceHHsl ylepba ee XuaoMmy cojpepzkanuto. [Ipegraraercs (cormacHo
Burteny) unrepnperupoarh M, nanpumep, Kak “Mucreputo” (a takzxe Marpuity, MaTb,
Maruio, kopoue, Uctunnyio Teopuio Beero). Murepnperanus nogobHas 31oii obaerda-
€T MOHU TONBITKA OHUCATH B ITOM 3CCE TeOpuio cTpyH a-as-CacCKuH/ KAaK BO3BPAIIECHUE
K CXOJIACTHYECKOH pe-MucTuUKAIUE PUPOJIbI, uMeBIeid Mecto jio Lanuies, Heiorona
u DiiHIITeiHA, W TPHUIAONIEH 3HaAYeHNe TOMY, CKOJIBKO BaKyyMOB COOTBETCTBYET CTPYHE
(cpaBHE: CKOJIBKO AHTEJIOB YMEIAeTCs Ha OCTPUe ULJIBI).

B stoMm 3cce g Oyay yTBepKIATh, YTO HA CAMOM Jiejle KPU3UC He MOYKeT ObITh TMOHSIT
Ha s3blKe (PU3MKHU, €C/IM He IPUHATh BO BHUMAaHUE COIUOJIOINYECKUEe ITPeo0Pa30OBaHus BCe
OoJiee u OoJjiee 1106aIM30BAHHOTO COOOIECTBA (PU3UKOB — IOC/Ie/J0BaTe /el 3TUX HIeil.
Moe ob1enue co CTpyHHBIMU TEOPETUKAMU OTMEUYEHO, TTPaB/ia, ONpe/Ie/IeHHON TUCTAHIU-
eif, Tak Kak Mos (busrocodus B OCHOBHOM OCTAIACh “BHJIBCOHOBCKON’, B TOM CMBICJIE, ITO
JIeHCTBUTETBHOCTD, Ha MOl B3IJIAM, COCTOUT U3 OECKOHEYHO MHOTHX OOOJOYEK, ACHUMII-
TOTUYECKH WHKJIIO3UBHBIX Teopuil (I0J00HO CJ10siM, BEPOSTHO GECKOHEUHOIl, JIyKOBHIbI).
Bosmozkuo HECKOTBKO pacxosich ¢ Kenom BuibconoM (He 3Ha10 €0 MHEHHS HA 9TOT CUeT),
s ToJIararo, 9To Kazkjas 000/I0UKa MOYKET ObITh ONMMCaHA KOHIENTYAJIbHO MOJHBIM U Ma-
TeMaTHYeCKN CTPOTHM 00pa3oM, T.e. OJIHA JIUIIb MaTeMaTHIecKas caMOCOTJIACOBAHHOCTH
He TpeOyeT 3HAHUsS CJIEJYIONero caos (Hemoctuxkumas 3HOEKTUBHOCTH MATEMATHKHI, B
cmbicsie Burnepa). @akTudecku MONBITKA CIPECTH JIETANH CJEYIOMIEro CJI0s B IIapaMeTp
obpesanus Moria Obl MaTeMaTHYeCKH ObITh JazKe KOHTPHPOAYKTHBHO . MHBIME cj10Ba-

"3amerbTe, 4To npobeMa ¢ CyIecTBOBAHAEM TeOPHU CIPYH, BO BCAKOM CJIy4ae, HAMHOI'O Xy2Ke; HeBO3-



Mu, s noJsaraio, 9ro 70-meTHsis caad0CTh He3HAHWS, JIEHCTBATENBHO JU T€ 00bEKThbI, O
koropbix Mbl roBopuM B KTII, cymecrByior, Oy/er npeojioiena; s JIeliCTBUTEIHLHO JIy MATO
(cM. 3amedanust B caeyronieil riase), 9ro Tor jaenb, Korga KTII moaydaur Tor ke KOH-
MENTyaJbHBIi CTaTyC, YTO U JApyrue oosacTu (DU3NKN, He OUYeHb JAJIeK; XOTd B HACTOLAIIee
Bpemsa KTII eme He 3aBepiiena.

¢l He MpUHUMAIO OCHOBHYIO HJ€I0 Teopuu cTpyH o ToM, uTo TOE BooOIIe Bo3MOXKHA.
Dakruuecku ujest, 1ro Locnogpr Bor Dituimireiina (KOTOPHI He UrpaeT B KOCTH) MO3BOJIUT
HEKOEeMY CTPYHHOMY TEOPETHKY HailTH 3aBepiienue dbyHIaMeHTaIbHO Gu3nkn (Tak, 910~
OBl HA OCTABIIHECS THU WHTEPEC YeJ0BevecTBAa K MaTePUATHLHOMY MUDY KOHUHJICS HHTEJ-
JIEKTYaJbHON CKYKOIi, WU B JIyUIIeM CIydae, ObLT MEePeKTI0YeH Ha peMecIeHHYIo paboTy
HAJT HEKOTOPBIMH BCe eIlle HeJOCTAIONIMME JTeTAJTSIMU, WX, BOSMOXKHO, BKJIIOUEH B KaTe-
TOPUIO MH/LYCTPUU Pa3BJedYeHHii) KaxKeTcsi MHe 1POCTO CMertHoii. Ven nomobubie 91oi
BEPOSTHO Oy/IyT IMUTUPOBATHCS UCTOPUKAMU OTJIAJIEHHOIO OY/YIIero B KayecTBe JeMOH-
CTpAIUH TOP/BIHE M WHTEJJIEKTYATBHOrO (He 00sg3aTebHO JIUIHOrO) BhicOKOMepus Jlyxa
BPEeMeHH IPOMLIOoro. JIydriee, 9T0 MOXKHO C/IeJIATh /I WLTIOCTPAIINH STUX YTBEPK/IeHU
— IUTUPOBATH 3adBJIEHUS CTPYHHBIX TeopeTukoB. OHA 1UTATA, KOTOPOW BEPOATHO yBa-
JKaeMblil MOJIOJI0H (HO OYeBHJIHO, OYeHb He3peJbiii) crpynubiii Teoperuk (Lubos Motl. —
[Tpumeuanue nepesouuka.)® umes 0ObIKHOBEHHE 3aKaHUMBATHL CBOU COOOIIEHMsS B JIUC-
KYCCHOHHBIE TPYIIIBI BBITJISIANT CJIeytomum obpasom [7]:

Cynepcmpyna/M-meopus — amo aszwk, na xKomopom Boe nanucan mup.

Bestkuii pa3, Korja st CMOTpeJ Ha 3Ty CTPOKY (g 6pOCHII 9T jiearh 3 roja TOMY Ha-
3aJ1, IO9TOMY He 3HAIO, 00JIAJAIOT JIM BCE €Ile U3PEYeHUs] BPOJE TOr0 MOIYJISIPHOCTHIO),
MHE Ha MaMsTh TPUXOAUJI OJWH cTaphiil sumepuk. O poxmiics B goBoennoit [Ipare, Ho-
CUTEJIbHUIIE PA3HBIX KYJIbTYP, rje nocjie ucrnojanenus: “‘Tpucrana n M3oabaer” Baruepa
IO/ yIIpaBJIeHneM MadCTpo mo mMmenu Motl, ouH MCKyccTBOBeT HANMCAT HA CJIeLYIONTnil
JIeHb B TazeTe BMECTO OOBIYHOIO KPHTHYECKOTO pasbopa ciaeayomee’ (K COKATCHHUIO, €ro
HEJTh3sl IePEBECTH ¢ HEMEIKOrO sI3bIKa Ha AHTIMHCKUI 6€3 MOIHOf TToTepu 0uapoBaHUs ):

Gehe nicht zu Motl’s Tristan

schau Dir nicht dieses Trottels Mist an,

schaff dir lieber 'nen drittel Most an

und trink dir mit diesem Mittel Trost an

He caywat mo. Momaa “Tpucmana’,

A aywwe nanetica donvana.

IHoa-aumpa 603vmu

" ¢ dpyeom npumu —

Ymuxnem dywesrasa pana.

CKoJTb BeJTMKA PA3HUIA MeXKTy 3TUM Borom, KOTOpbIil JOIKEH CJIeI0OBATH 3a JTOTUKOM
Teopur CTPYH (BO3MOXKHO, IOTOMY YTO “HET HUKAKOM JPYroit Urpsl B ropoje”; ¢M. cireiy-
fonryo riasy) u Lociogom Borom Ditamireitnal Tor, komy Bor nossosni cHsTh KOMuo co
CBOEro MPOEKTa MUPA, KOHEYHO HE JIOJIZKEH OECIIOKOUTHCS O 3eMHOM, 00 IKCIMEPUMEHTATb-
HBIX TPOBEPKAX U T.II. ; Y TOTO Ke, KTO OCTAJICSI OOBIYHBIM YeJJOBEKOM, He UMEIOIITIM TOi
KOIUHU, ¥ XOYeT MPOBEPUTH PE3YJIbTATHI TAHHONH O0KECTBEHHOI TEOPUU CTAPOMOIHBIM ITY-
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MOXKHO JTazKe JIaTh el BHYTPEHHIOI XapaKTEPUCTUKY, EIUHCTBEHHOE, 9TO MMEETCs B HAIIEM DACIOPSIKEHUN
— 3TO KYJHHAPHBIE PEIENTHI.

8Kak B pe/Turuo3Hoil 06,1aCTH, €CTh KOHEYHO PHCK 33€Th YbH-TO 4yBcTBa. Ho 6e3 cBOOOIBI BEIPaKEeHHI
9TO 3cce oTepano O6bl B CBoel cyTn n ybeauTeabHOCTH

941 0bs3aH TNTATENTIO YKa3aHNeM, UTO “viertel” B Moeil mepBOHAYAILHON BEPCHH OJPKEH ObITH 3aMeHeH
Ha “drittel”. 9 npory u3BMHUTH MeHS 3a TO, YTO BBI3BAJ 9TO BPEMEHHOE UCKAXKEHUE CAMOT0 MIPEKPACHOTO
npuMepa HeMenkoro Schuettelreim, Ho crapast Mepa (Schoppen=1/3) Goxblile He HCONAB3YETCsT B MOM
rOJIbI; B HACTOsIIIEe BpeMs 510 1/4.

Vnepeson Conosresa B.O. ¢ nogcrpounuxa Boprakosoit 1.B.



TeM SKCIEPUMEHTOB ¥ HAOIIOJCHUN, HET HUKAKKUX [IAHCOB, TAK KAK OH HUKOIJA HE CMOXKET
Jiobparhest 10 dHepruii Heobxoaumoro maciiraba. laxke Teoperndyeckoe cpaBHEHUE C CY-
WECMBYWUMY TTPUHIUITAMA KBAHTOBONH TEOPUHU TOJIT HEBO3MOYKHO, TOTOMY 9TO TEOPHUs
CTPYH U3BECTHA HAaM TOJIbKO B BHUJIE PEIENTOB, KOTOPbIE COIMPOTUBJSIOTCI BHYTPEHHEMY
ONUCAHMUIO HA Oa3e MPUHIUIIOB. DTa CUTyallud He UMeeT IPEeIeIeHTOB B UCTOPUH (DU3HKH.

CTpyHHBIE TEOPETUKH TPeJIaraloT CBOM M3BECTHBIE CABHUTAIONINE MACIITab apryMeH-
ThI, 9TOOBI TOKA3aTh, YTO JAarPaHKeBa IOJIEBas TEOPUS — ITO TOJHKO HU3KOIHEPreTHde-
CKasi CHOCKa K Teopuu cTpyH. Ho 3TH apryMeHThl He 3aMEHSIOT CMPYKMYypHo20 CpaBHe-
Husg. YToOBI IPOUITIOCTPUPOBATE, YTO HMEETCS B BUJLY IO/ “CTPYKTYPHBIM , pACCMOTPUM
HECKOJIbKO aHAJOTHIHOE COOTHOIIeHne MexK1y KBaHToBoit Mexanukoit u KTII. CtpykTyp-
Has MPUYAHA STOTO COOTHONIEHHSA B TOM, UTO CYUECMBYIOM PEAANUBUCNCKUE NOAEEDLE
ONEPAMOPHL, KOMOPLIE NPU 0OHOKPAMHOM NPUMEHEHUY K AKYYMY C030a10M 00HO%ACTIUY-
HbLE COCMOANUA 0€3 NPUMECU BAKYYMHOT NOAAPU3aYuU. DTo cBoboaHbIe Go3e/depmu mo-
a1 . Ecau 661 Mbl 2kunu B (d=1+42) MUpe aHHOHOB U IJIEKTOHOB (YACTHI[ CO CTATHCTHKOMN
IPYIIBI KOC), HEPEJSATHBACTCKAsT BEPCHsI OKa3a1ach Obl He KBAHTOBOI MEXaHUKOil, a CKO-
pee KBaHTOBOII TeopHeil mosg!! ¢ HepeaATUBICTCKIM 3aKOHOM jaucnepcun. [IpuMennMocTh
KBAHTOBOM MeXaHUKHU K (PU3MIECKOMY MUPY CBA3aHA C TEM, 9TO COXPAHEHHUE YNCJIa TACTHUIL
COBMECTHUMO C PEJIATUBUCTCKOM CBSI3BIO CIIMHA CO CTATHCTUKOM J171s1 6030HOB U (hepPMUOHOB.
HeBo3MOKHO MPUMEHUTH TaKne CTPYKTYPHBIE apTyYMEHThl K T€OPUU CTPYH, MOTOMY 9YTO
PeleNnThl He 3aMEeHSIOT MPUHIUIOB U TO, YTO MBI MHOI'O 3HA€M O IIPUHIIUAIIAX, XapaKTepu-
gytomux KTII, 3mecy He momoraer.

JLinst aurareseil, KOTOpPbIe XOTIAT HO3HAKOMUTHCSA CO CTPYHHO-TEOPETUIECKON JIECThIO B
ee caMOM YHCTOM BHUJIE, 1 PEKOMEH/IyIo cTaThio B Bukuneaun |8, rie Haxomutces cieryio-
MU maccaxk:

B 1990-x 20dax Ddsapd Bummen u dpyeue nawau yoedumervroe c6ulemesbecmaa mo-
20, WMO PA3AUYHBLE MEOPUL CYNEPCMPYH ACAAINOMCA PAAUYHBLMU NPEOEAAMU HEUZBECTT-
Hot 11-meproti meopuu, Hazsarnoti M-meopueti. Imu omrEpuIMUA NPOUIBEAU BMOPYIO
cynepcmpynnyro pesoaroyuto. Koeda Bummen npedaootcun ums M-meopuu, on ne onpe-
deaun, wmo obosnavaem bykea “M”, no-6udumomy, u3-3a mMo20 4MO OH HE YYESCMBOBAN
3G cob0T NPasa HA3LLEAMDY MEOPUI0, KOMOPYI OH He OblA 6 COCMOAHUL NOAHOCTIGIO O U-
camo. Ilpednoroscerua, wmo osnawaem “M”, cmanu ceoezo poda uzpoti cpedu dusuros-
meopemuxos. “M” unozda, 206opam, osnauaem Mucmepuro, usu Mazuio, uasu Mamv. Bo-
Aee cepvesnvle npednosostcenus exarouarom Mampuuy uasu Membpany. Illeadon [nsuioy
ommemuan, 4mo “M” mozano 6v, 6vimv “W” esepxr mopmawramu, osnavas Witten. Jpyeue
npedaostcunu, wmobv, “M” 6 M-meopuu o3nauanro Omeymemeyrousas, Hydosuuinas, uau
daoce Temnan. Cozracno camomy Bummeny, xax noxazarno 6 dokymMenmasvHom Guibme
komnanuu PBS ( Public Broadcasting Service. — Ipumeuanue nepesoduura. ), 0chogat-
Hom Ha “Daezanmmot Beeaennot” Bpatiena I'puna, “M” 6 M-meopuu snavum “sonueo-
HaA, MalHas, UL MAMPUYHAL, O 6KYCY.
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HK panToBo-Mexannyeckne aHnoHbI Bumbueka (kak n quonbl Aaponosa-Boma) HapynaloT CBA3b CIHHA,
€O CTATHCTUKON MJisd AHOMAJBHBIX 3HAYEHWH CIUHA; OJHO W3 CJEJCTBHI ITOrO HAPYIIEHUS — TO 9TO
PE3YABTUPYIONIAS MYJIBTU-IVMOHHAS KBAHTOBAS MEXAHUKA HE JOMYCKAeT ONMMCAHUS Ha OCHOBE (DOKOB-
CKOT'O TPOCTPAHCTBA MPU BTOPUYHOM KBAHTOBAHWU. VICTWHHBIE AHWOHBI, OJHAKO, OCTAITCS TEOPETUKO-
HOJIEBBIMU JJisl BCEX DHEPrUil M HUKOTIA HE TEPSIOT CBOM 00J1aKa MOJSpPU3AlMKM BakyyMma (Jazke Ipu
OTCYTCTBUM TOIIMHHBIX B3ammogeiicrsuii). [Ipu aprymenrtanum, nocrpoeHnoil Ha (GopManbHOM CIBUTE
Macriraba, JEerko MPOMYCTUTh 9Ty TOHKYIO CTPYKTYPHYIO OCODEHHOCTbD.

R2aprop crarbu B Wikipedia coobuuwn MHe, 4TO # HEIPABUILHO IOHSAI CMBICJA €r0 3aMEYaHUi OTHO-
CUTENBHO WHTepnperaryu M, rjaaBHas Ie/ib COCTOSIA B TOM, YTOOBI MOKA3ATh YUTATEIIM HEOIpeIeseH-
HOCTB TpeaMera. Ho s Toxke auTare/ib 1 HEMHOTO UDOHUHU MHE He moMernaer. B s e TMHCTBEHHBIH, KTO
HENPaBUJILHO WHTEPIIPETUPOBAJL ITO KaK JIECTh, IIOJAHHYIO IIyTeM XBACTJIUBOH MucTudukanuu (KoTopas
SABIFETCH, 0 Kpaiineil mepe, Hamepenrnem Bpaiiena I'puHa, CKpoOMHasg BXOIHAA TIATA 33 CIEKYIATHBHOE



MbI [IOYTH COIJIACHBI PACCMATPUBATH HEPBYIO (bpasy ITOH crarTbu: meopus Cmpyn — Mo-
deav pyndamenmanvroti pusuru, cmandapmmvie 6A0KU KOMOPOT — 0OHOMEPHBLE NPOMS-
orcennvie 00sekmos (CMpPyHoL), 4 HE HYAb-MEPHBLE MOWKY (Yacmuybt), T.e. CTAHIAPTHYIO
BBOJIHYIO MaHTPY, UCIOJIb3yeMYIO CTPYHHBIMU T€OPETUKAMU, KaK 0e33a00THBIH S3bIKOBBIil
JIAI, & He MOTEeHNHUATbHBI UCTOYHUK HENPABUILHBIX IIPEJICTABICHHI. YKe YIOMUHATIOCH
BBIIIIE, UTO XOTS BEPHO, YTO 0000IIeHNe KIACCHUeCKOl cTpyHbl HaMGy-T'0To (ubs KaHOHU-
YeCKU KBAHTOBAHHAs BepCUs — “MarTb’ CTPYHHO-TEOPETUYecKOil mnepedopMyimpoBKu Jiy-
abHON Momesin Benenuano) — qefCTBUTENBHO PEJISTHBUCTCKAs CTPYHA B MPOCTPAHCTBE-
BpeMeHH, J1eJI0 OOCTOUT He Tak JI/id ee KAHOHNYeCKH KBAHTOBAHHBIX Konuii. Euncreennoe
CcOOCTBEHHOE OIpe/ie/IeHIe KBAaHTOBO-PEIITHBUCTCKON JIOKAJIU3AIUA — 3TO IPOBEPKA, He
ncYe3aeT JIE KOMMYTATOP MEPBOHAYAJIBHOTO 00BEKTa ¢ 00BEKTOM, CABUHYTHIM B JIPYToe
1I0JIOZKEHUE, eCJIn BTOPOil 00 beKT uMeeT (pOpMY CTPYHbBI U BXOJUT B IIPUYUHHYIO 00J1aCTh
BJIMsHUS T1epBOTO. KBaHTOBasT JIOKAIN3aIdsi — aBTOHOMHOE CBOWCTBO W TO, 9TO OHA COB-
I3J2€T C K/JIACCHYECKOil — 9TO OJHO W3 CaMbIX YJAYHBIX cOBHajenmil; [lopaamy c ero
KBAHTOBAHHEM II0Jisd, JIEHCTBUTE/IBHO, OYEeHb IOBE3JI0. DTa KBAHTOBAs MPOBEpPKa JIOKa-
JTU3anUu ObLTa cjesaHa (Jazke TEOPETHKAMU CTDPYHBI), W Pe3YJbTAT OKA3aJICs OTPUIlA-
resibHbIM [9], [10]; KOMMyTATOP COOTBETCTBYET KOMMYTATOPY JIBYX TOYEYHBIX O0BEKTOB,
PACIIOJIOKEHHBIX B MEHTPAX MacC npednosazaemvix cmpyh. Ho BbIaucaeHne KOMMyTaTo-
pa, Moa00HO JIAKMYCOBO# Oymarkke, ONpejessieT MMeeT JIM CJIOBO “CTpyHa” CcOOCTBEHHO
KBAHTOBBII cMbIc. To, 9TO Teopud CTPYH He BBIJAEPXKUBAET STy MPOBEPKY, HE sIBJISET-
Cs TIOJTHOM HEOXKMTAHHOCTHIO, TaK KaK OMHMCAHUE C IOMOIIbIO0 CTPYHBI SBJISIETCS CTPOTO
68CNOMO2AMEADHHLM, OHO IIPUHAJJIEIKUT KJIACCUYECKON CTOPOHE KYJMHAPHOI'O pelelnTa 10-
crpoenust creruduIecKoil KpOCCHHI-CHMMETPUYHON (M B KOHIE KOHIIOB, KAK MbI HAJ[EeM-
Csl, YHUTAPHOI) S-MaTPHIbl, 1 KOHEYHO, HE HMeeT TaKOr0 KOHIEMTYATHHOTO (DU3HIECKOro
craTyca Kak 0000IeHne HHTEePIOJIUPYIONINX TOUYeUHBIX mojeil LSZ-Teopun paccednus Ha
CTPYHO-TI0/IOOHOE reii3eHOeproBo moJie. bes ncmoabp30BaHus TEOPUU PACCESHUs B IIpeese
GOJIBITIX BPEMEHUOIO0HBIX HHTEPBAIOB (I TOUCTHBIX WU MOJYOECKOHEUHBIX CTPYHO-
HOOOHBIX JIOKAJIM30BAHHBIX B3aMMOJEHCTBYONNX [OJ€ii) OTHOIICHUs S-MATPHUIBL ¢ JIO-
KaJIbHOCTBIO SIBJISIOTCSI OY4eHb KOCBEHHBIMH (M OBLIN 3aMedeHbl TOJIHKO HEJABHO € MOMO-
MIBIO HOHATHS MOJYJISIPHOl JIOKAIU3aIuy Jiisg obiacTell Tuna KauHa [5], cM. Takzke KOM-
MEHTAPUY B CJIEIYIONeil Tiase). PeIsgaTHBUCTCKIE CTPYHHO-TOKATH30BAHHBIE KBAHTOBbIE
00BEKTHI, KOTOPbIe MOTJIH OBl 3aMEHUTHh WHTEPIOJIUPYIONIAE TOYETHBbIE MOJsI, ¥ BCIIOMO-
rare/ibHble KOHCTPYKIIMHA CTPYHHBIX TEOPETHKOB — COBCEM pa3Hble Bemu. Bce, 910 MbI
3HAEM O HUX, MOYKHO PE3IOMUPOBATH CJIEAYIONNM YTBEPKJIEHUEM: KEAHMOBLE CMPYHHO-
NOKAAU306aHHbE 00Bekmo. (HampuMep, KBAHTOBBIE “TOJIs”, CTOSIINE 32 BUTHEPOBCKUMU
[PeJICTABICHUSIMHA HYJI€BOil MACCHI i OECKOHETHOTO CIIUHA) He JONnYCKatom npedcmasieHus
68 MEPMUHAT NAZPAHHCEBN KEAHMOBAHUA, 0 ¢ OPY20T CMOPOHBL KEAHMOBAHUE KAUCCUYE-
ckux (muna Hamby-I'omo) cmpyn ne npusodum x keanmogot cmpynnol A0KAAU3GUUL.
DTO MOXKeT, Ha MEePBbIil B3IJIsAI, OBITH MMOKOM JIaKe JIJIsi OOBIYHBIX MOJIEBBIX TEOPETUKOB,
OKUJABIINX, YTO MeTOJ| KBAaHTOBaHUs (T.e. KeJaHWe WMETh Mojo0ue ¢ KIaCCHIeCKUMU
CTPYKTYPaMHU) UMeeT OOIILYI0 TPUMEHHUMOCTh, BBIXOJISIIIYIO 33 PAMKH TOYEYHOM JIOKATH3a-
nun. PaccMaTpuBaTh MeHee CHHTYISIpHOe, O0Jiee BHYTpEeHHee ONUcaHme “0e3 KJIacCHIecKuX
KocThLIeH”, Kak Jesast Vopaan, 910 ogHa Ipob/IeMa, a CTAJKUBATHCS ¢ KOHIEHTYa bHbIM
OapbepoM, KOTOPBIi HE TO3BOJISIET PACCMATPUBATH ONPEIeIeHHBII KBAHTOBBIH 00 bEKT KaK
KBAaHTOBAHHYO BEPCUIO KJIACCHILCKOTO aHAJIOTa — JIpyras, Oosiee yauButebHas. Teopust
CTPYH OCHOBaHA Ha THIIOTE3€, YTO I'€OMEeTpPUYECKHe aCHeKThl M CBOMCTBA JIOKAJIU3AIMH
COXPAHSIOTCHI KBAaHTOBAHHUEM, JIayKe €CJIM BBIATH 33 paMKH TOUYETHBIX IMOJIE.

Ectb apyroit pesyiibrar, Ha ceil pa3 He OTHOCHAINMIICS K JIOKAJIU3AIUKI, KOTOPbIN 110/1-
YEPKHUBAET CTPOI'O BCIIOMOraTe/IbHbIN XapaKTep 3Ha4YeHus CJIOBA “‘CTPyHA” B T€OPUU CTPYH.

cozepKatue BbIlIsiesa Obl UHAYE), S OTPEKYCh OT CBOMX 3aMevaHuil.
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Brouio uzsecrro, uro crpyna HamOy-T'oto siBisiercst unrerpupyemoii cucremoit. Bolio naii-
JIeHO OECKOHETHOe ceMeiicTBO 3aKOHOB coxpaHnenns u ux ckoOku [lyaccona. Opun u3 BaxK-
HBIX PEe3Yy/JIbTaTOB, W3BECTHBIX, B YACTHOCTHU, W3 paHHeir paborsl PajieeBa 1Mo WHTETPH-
PYEMBIM CHCTEMAaM, COCTOUT B TOM, 9YTO Jierde JOCTHYb (HemepTypOaTHBHOIO) DeIleHHus,
€CJIN HeIoCpe/ICTBEHHO KBAHTOBATh 3aMKHYTYIO CHCTEMY ajaredbpamtdecKux COOTHOIIEeHMIT
co ckobkamu [lyaccona a1 moHOTO HabOpa coxXpaHsomuxca 3apsaaoB. Ho darTo menarh
B CHTYAIlMH, KOI/[a KBAHTOBAHWE YTHX 3aPsi/I0B MPUBOJIUT K Pe3y/IbTraTaM, MPOTHBOPEUA-
muM? CTaHZAPTHOMY KaHOHHYECKOMY KBAHTOBAHUIO, KAK 3TO MMEET MECTO /I CTPYHBI
Ham6y-Toto[11]? OTBer: mocTpoeHue S-MaTpHIBl Ha OCHOBE JIyaJbHOl Mojenn mpebyem
KAHOHUYECKO20 KBAHMOBAHUA, TAK KaK IMOHITHE CTPYHBI — 3TO TOJBKO YIOOHBIH CII0CO0
BBIYUCJEHUI 71T BOCIPOU3BEICHNS CIIEKTpa Macc B BHje OAITHHU JAyaJbHOI MOJIENTH; BO-
IIPOC O TOM, 9TO SIBJISIETCSI IIPABUILHBIM KBAHTOBaHUEM (DU3UIECKON CTPYHBI, MOYXKET ObITh
WHTEPECHBIM, HO OH HECYIIECTBEHEH B 9TOM KOHTEKCTe, TaK KaK CTPYHAa B TEOPUU CTPYH
— 9TO TOJIBKO BBIYUCJIUTEIbHAs YJIOBKA, YTOOBI HAWTHU JIalPDAHZKEBY YIIAKOBKY J1yaJIbHOI
MoJIesIu ¢ ee DecKoHeuHoil OarrHeit Macc. llnade roBops, BTOpHYHO KBAHTOBAHHAsI T€OPUS
nosg Hamoy-I'oto — 310 crenuduieckass 6eCKOHEUHO-KOMIIOHEHTHAS TEOPHUI.

Boickazanmbie BbIle 3aMedaHust HE JIOJKHBI ObITH HEIIPABUJIHLHO TOHSITHl KAK IIPU3bIB
K 3aIlPeTy CIeKYJIATUBHBIX ujeil. 3anpochl (PU3NKN 3JIEMEHTAPHBIX YACTHUI] B OMPEIe/IeH-
HBIX CUTYyaIMsIX TPeOyIoT B3MBIBATH B Hebeca”, M PUCK 0Ka3aThCs 0e3 IKCIePUMEeHTAIHHO
MOJJIEPKKU U B CHTYallMH, KOTJIA KOHIIENTya/IbHOe OTHOIIEeHHE K YCTAHOBJIEHHBIM ITPUH-
IUATIAM OCTAETCS HEeSCHBIM, ABJSIETCsS ompaBIaHHBIM. CaMblil TPEBOXKHBIN ACIEKT TEOPHH
CTPYH (B MEHBIIIEil CTEeHNn — TeOPUH CYNePCUMMETPHN) 3aK/JII0YAeTCsl He B TOM, Y4TO OHA
MpeBPATUIaCh B MOJHBIN HpeaMeT 0e3 OmbITHOrO 0OOCHOBAHUSI, WJIM 9TO OHA HE B COCTO-
SIHUW BBISICHUTH CBOIl KOHIIENTYyaJbHbIil craryc orHOcuTeapHo npuHimnos KTTI (kotopast
OCTAeTCsl, HECMOTPS Ha HEMOJIHOTY, JIydlllell TOUKOl oTcuera); ObLIH pasHble MOJIHBIE Te-
yeHusl W mpexke (OyTcrpam S-MaTpuibl, mooca Pejke. .. ), OpUBIeKaBiime GOJIbIIOe
BHUMAaHHE U CTPAJABIINE TEMHU Ke HeJocTaTKaMu. Ho B MPOILIOM MMeJscs JTOCTAaTOUHBII
KPUTHIECKHN MMOTEHIUA, 9TOOBI HPEeIOTBPATUTH TAKYIO0 KOHJIEHCAIMIO BOKPYT MOJIHOM
MoHOKYAbTYphtE. [Tostoxkenue Bemeil paIuKaJIbHO H3MEHIIOCh B TOM, 9TO yBarKaeMble
BJIUSTE/IbHbIE (DU3UKU, KPUTHIECKOE CYZKJIEHHE KOTOPBIX MOIVIO Obl HMETh yCIIOKAHBAIO-
Iee BO3/IeiiCTBHE Ha 3aIy THIBAIOIILYIOCS CUTYAIIHIO, OKA3bIBAIOT HEKPUTHIECKYTO IO PK-
Ky 9TUM TeHJEHIUSIM, U TaKUM 00pa30M, CAMHU CTAHOBATCA YacTbio mpobyembl. Pusuka
9JIEMEHTAPHBIX YaCTHIl ObLJIa B CBOEM paciBeTe, KOrja y py/s (pu3uku s1eMeHTapHBIX
YACTUI HAXOu/uCh Takue pusnkn kax [laymau, Beeneno nocssarusiue cebst ucrune. Ceii-
9aC BCE ITO MPUBEJIO K CUTYaIlMd, KOTr1a paboThl B 9TOIl 00/1aCTH TPEACTABIAIOTCS B TaK
Ha3bIBaeMble “2KYPHAJIbl C BLICOKHM HMIIAKT-(hakToOpoM”, peJaKIHOHHas KOJLIeTrs KOTO-
PBIX y¥Ke COCTOUT W3 JIIOjeli, Y3KO CIeNuaTu3uPOBAHHBIX 10 “TopsgauM TeMam” (ecu He
HEOCPE/ICTBEHHO CBSI3AHHBIM ¢ TEOPHEl CTPYH, TO 110 KpaiiHeil Mepe B ee JiyXe), HO HeCIO-
coOHBIX (HexBaTKa 001Ieil (bU3MIeCKON KyIbTYPbl) ONEHUTH YTO-TH0O0 elle, He CJIe/lyolee
100/ TM30BAHHON JINHUH.

[J1aBHOe OT/JIMYKe TEOPUH CTPYH B TOM, UTO OHA (BMECTe U B COK3€ C CyNepCUMMeTDH-
eil) siBJIsIeTCS EPBOil TeOpHeil, KOTOpast HECMOTPSI Ha BBIIIEYTOMSIHYTBIE OIMUOKH CyMeJia
BBIZKUTH B T€YeHUE Dojiee yem Tpex jecsarusieruii. [locie crosib 10/roro mepeposia TBepast
kourenrtyajibHas ocnoBa KTII, koropas Obliia Hy»KHA JijIs TIPOJIBUKEHUS BIIEpeJ BMeCTe
¢ Teopueit CTPYH K MPOPBIBY U PEITEeHUI0 3araI0K B MeCTaX CTPYKTYPHBIX MPOTUBOPEUNit
¢ KTII (wmu gy Toro, 9ro0bl MOXOPOHUTH €€, KAK TO ObLIO CIAEJaHO ¢ HECKOJIbKUMU

3 Meszk 1y mpodnM, HHBAPHAHTHOE KBaHTOBaHUe crpyHbl Hamby-ToTo He BbLIEIgeT HUKAKOrO crenudu-
YECKOrO U3MEPEHUsT ITPOCTPAHCTBA-BPEMEHH.

14TIpexpacHEIil TpEMep 3CCe, KPUTHIECKOTO 110 OTHOIIEHNI0 K HEeKOTOPBIM HApPOCTaM IPOTPAMMEL By T-
crpara S-MaTpullbl, U OJIECTANLYI0 MIUTIOCTPAIMIO BECbMa KOMIIETEHTHOM HAyYHOH MMOJIeMUKH MOYXKHO 06-
Hapy>XuTh B [12].
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JIPYIMMU HeyJIABHIMMUCS TEOPUSIMU LIPEKJIE), IOTepsiHa uin (jJist 60J1ee MOJIOJbIX CTPYH-
HBIX TEOPETHKOB) HUKOI/IA U He cyiiecTBoBasia. C Apyroif cTOPOHbI, T€ KBAHTOBO-TI0JIEBbIE
TEOPETUKH, y KOTO 3Ta OCHOBA MMEeTCsd, He MOTUBUPOBAHBI BXOJIWTH B JETAJN TOTO, 9TO
OHU CUHUTAIOT, BEPOATHO, eIlle OAHOI HeynaBlIelicd Teopuei; KpoMe TOro OHU 3HAIOT, 4TO
BBUY CEKTAHTCKOI'O UIAECOJOTMYECKOTO HACTPOCHUdA WX KPUTHUUYECKHE 3aMedYaHud He MpUu-
BETCTBOBATUCH Obl. PU3NKA dTeMEHTAPHBIX YACTHI] B MPOIILIOM YCIEITHO TOIIeP:KIBAJIA,
CBO€ eJUHCTBO, HECMOTPHA Ha MCIOJb30BaHHUE IMHUPOKO PA3JIMYAIONINXCd KOHIENINi 1 Ma-
TEeMaTUIeCKUX WHCTPYMEHTOB, HO TENEePb 9TO eJUHCTBO OLICTPO MCUYE3AET.

Ectp cBazannasg ¢ 3TuM corumosiorndeckas mpobsieva. Eciam wmjed, Koropas crocob-
CTBOBaJIa KapbepaM MHOTHX (PU3MKOB, »KHUBET B Te€UEHHE CTOJb JIOJIIOIO0 BPEMEHH, OHa
pHOOpeTaeT UMMYHUTET OT KPUTUKH. ¢l JyMaio, YTO HUKTO CIIYCTsI CTOJIBKO JIET BCEPhe3
He KJIET, YTO OJIUH U3 TeX, KTO BJIOKWJI 0oJiee Tpex JiecsaTujieTuit B padoTy Ha/l 3TO# Teo-
pueii, OpOJUBIIEH JIeCATKH Thicad MyOJIMKanuii, HO HECIIOCOOHON BCTYIUTh B KOHTAKT C
peasbHOil pu3HMKOil, BbIIeT U cKaxeT: “IIpocTute, peddra, yzK Tak BBIILIO".

Teopuu, KOTOpbIE 32aHUMAIOT YMBI TaK JIOJT0, N30€ral0T KPUTHIECKOTO OTKJINKA U YKH-
BYT COOCTBEHHOII »KU3HbIO. K coxKaleHuio, y HaC HET HUKAKOTO OIBITa OOpAIIeHus ¢ I0-
JIOOHOU 11P00JIEMOTT B ITPOIILJIOM, 13 KOTOPOI'O Mbl MOIJIM Obl Y3HATh, KaK 3alllUTUTh COJIeP-
»KaHue byHgamMeHTaIbHOR DU3MKN 0T 3TUX HOBBIX TeHaeHnuil. Ho HeTpyiHo, 110 Kpaiineit
Mepe, ONMCcaTh WX B BHUJE CIAEIYIONNX D TE3NCOR!

1. OyngaMeHTaIbHOE 3HAHUE O TEOPHH JJIEMEHTAPHBIX YACTHUIl, U B OCOOEHHOCTH O
KTII, yrpaunBaoch u MPOI0IKAET YTPAINBATHCA.

2. WccienoBanus B TEOpUH CTPYH JI€JIAIOTCA M IPOJIAIOTCA IJ106aTN30BAHHBIMU TPYII-
naMH, He BCTpeYas HE3aBUCAMOU KPUTHUYECKOW OIEHKH.

3. HoBuuku B (husmke 3/1eMeHTAPHBIX YaCTHUIL TPEZKIEBPEMEHHO 00padaThIBAIOTCS BECH-
Ma CHEKYJIATUBHBIMU U CIIOPHBIMU HJIeSIMHU, 3TO IPOUCXOJUT O TOTO KaK UX KpU-
THYeCcKasd UMMYHHAs CUCTEMA TMOTydaeT IAaHC PA3BUTHCS IMYyTeM UCCIeT0OBAHUS KOH-
mermuii KTTI.

4. TeopeTuknu CTPYHBI OTBEPralOT TAWHCTBEHHYIO CHJIy AHTHHOMHII W CTPYKTYPHBIX
MPOTUBOPEYNii; CTaThbU, KOTOPBIE COJAEPKAT TeOPEMbl, He COOTBETCTBYIOININE UX Ipe-
JlyOerkJIeHusIM, IIPOCTO UrHopupytorcs. Jlureparypa 1o Teopuu CTpyH COCTOUT IJIaB-
HbIM 00pa30M M3 BHIYUCJIEHUN, OCHOBAHHBIX Ha OIPEJEJEHHBIX PelenTax u mpeo-
JIOYKEHUSTX, MPAKTHYECKN OTCYTCTBYIOT MOMBITKH 0OECIEeYNTh TEOPUU KOHIIETITYa b=
HYIO OCHOBY.

5. Muoro pabouynx mecT B 00JIACTU TEOPUU IJIEMEHTAPHBIX YAaCTHI] OT/IAETCS CTPYH-
HBIM TeopeTuKaM. EcTh cepbe3Hble OCHOBaHUs OECIIOKOUTHCS, 9TO 3TO MOYKET UMEeTh
JIOJITOBPEMEHHbIEe OTPUIATEeTbHbIE TOCIeJICTBUS I Beeil (PU3MKU 31eMeHTApPHBIX
YaCTHII.

Moe cBujIeTE/ILCTBO B 10JIb3Y 9TUX YTBEPK/JEHUN OCHOBAHO HA CJIEJLYIONIUX apryMeH-
Tax.

[Ipu obiennu ¢ djaeHaM¥u MJIAJIIIETO MOKOJeHUsT (DU3UKOB YaCTO MPUXOJUTCS YIUB-
JIATHCS, UYTO OHM OY€Hb MAJO 3HAIOT O OOJBIIMX KOHIENTYAJbHBIX JTOCTUZXKEHUAX IOCT-
epeHOpMUPOBOUHOiE 3pbI 1950/60. XoTs pernenTsl TEXHOJIOTHE MEPEHOPMUPOBKH OOBITHO
ABJISIFOTCS YACTHIO UX MPAKTHYECKUX 3HAHUIT (BO3ZMOXKHO, IOTOMY YTO 9TO JeIaeT CTPYH-
Hble perenThbl 6oJiee MPHeMJIeMbIMH), KOHIENTYATbHbIE JOCTHZKEHHs, TAKHe KaK BbIBOJ
HeCTalMoOHAPHON Teopuu paccestinst u3 tpebopanuii npuanunocrn (LSZ, Haag-Ruelle),
TaK K€ KaK ¥ TOHKOCTU B COOTHOIIEHUHU I10JIe-4ACTUIIBI, OCTAIOTCS BHE UX Oarazka 3HaHMII.

12



[To-Bugumomy, onu Gblin 3amenenbl JuddepeniuaibHoil reoMerpueil (B eBK/IHI0BOM 110-
CTAHOBKE) M TAKUMHU CIIEIUATbHBIMU HJEsIMI KaK BO3MOZKHOE HUCIIOIh30BaHHe MHOTOOOpa-
3uit Kanabu-9o B dusnke sjemMentapubix dactuil. Heobs3aresbHO OBITH CTAPOMOJIHBIM,
4TOOBI HECIIOKOUTHCS O TaKuX TeHaeHnuax. K coxanenuio, Te yueonunku KTII, koTopbie
OBLTH HAIMCAHLI BeTepaHAMHU TEOPHH CTPYH, moadepkuBaioT xapakrep KTII kak kauru
KyJTHHApHBIX perentoB. [loduemy Te, A7 KOro S-mMaTpuna gaBasgeTCs TOJIbKO pe3y/abTa-
TOM KYJUHAPHBIX PEIeNnTOB TEOPUU CTPYH, JIOJKHBI YIIOMUHATH O TJIYOOKOM U KPaCHBOM
pe3yJibTaTe, 9TO TEOPUsi PACCESTHUs SBJISETCS CJAEJICTBUEM TPOCTPAHCTBEHHO-BPEMEHHO
NPUYUHHOCTU U BBITEKAIONIUX U3 Hee CBOUCTB KJjacTepusanuu’! DTo TpedyeT 3aTpar Bpe-
MEHH U MOXKET OKa3aThCs KOHTPIIPOLYKTHBHBIM /I MAPKETHHIA TEOPUHU CTPYH, TaK KakK
MOXKeT TOJI0OpPBaTh BEPY B Hee.

Yro0bl TPOU/LIIOCTPUPOBATH BTOPOil MYyHKT BBIIIEYHOMSIHYTOIO CIHUCKA, ITOJIE3HO Ha-
MIOMHHUTD, YTO B HPEKHHUE BPEeMEHA CYIIECTBOBAJIO YeTKOe Pa3/ie/IeHIe MeXKJIy aBTOPCKUM
AKTOM TBOPEHHUs U KPUTHYECKOI OIEHKOI ero cojiepzKanus Kojieramu. B Hacrosiee Bpe-
M¢ aBTOPBI YaCTO BXOJIAT B IVI00AJIM30BAHHYIO IPYIIITY, OHH PACIPOCTPAHSIOT HHHOBAIIMOH-
HYIO HEI0 CPEIN IJIEHOB STON I'PYIIILI, IpeK/ie YeM OHa JOCTUTAEeT OlpeIeIeHHOI 3peJio-
cTH. DTO UMeEeT JBA CJAEJACTBUS, C OJHON CTOPOHBI HJIesl M3MEHSIETCS U €€ EPBOHAYAIBHOE
COJIepzKaHe MOYKeT PacTBOPHUTHCs, a C JPYroil CTOPOHBI, MIAHCHI HA TO, 4TO padoTa Io-
JIYIUT KPUTHIECKYIO OIEHKY C HE3ABUCUMON TOUYKW 3PEHWSs, 3HAUINTE/IHHO YMEHBITAITCS.
Haubosiee BepodTHBIM BHJIOM KPUTHKHU IIPU TaKOW YCTAaHOBKE sBJISIETCS KPHUTHKA, BO3-
HUKAIOIMAA U3 UIe0JOTNYECKOTO CPaXKeHUs MEXKJIYy JABYMSA Pa3HBIMHU TI100AJM30BaAHHBIME
rpyuiiamu, a He Kpuruka 1o cyuiecrny. [IpejicraBbre cede T0/IbKO, 4TO 00111ast TEOPUS OT-
HOCHUTEJIBHOCTH DWHINTEiHA BOZHUKJIA ObI B TAKON COIMOJIOrn4IecKoii cpeae. Bmecto Toro,
4TOOBI HOPOTHCS B TEUEHHE MHOTHX JieT ¢ u3BecTHOi “hole mpobieMoit” u npojymMbiBaTh ee
B OJIMHOYKY, OH IIPEIo/IHeC Obl ee JIPYTHM 4IeHaM TaKoil riioba n30BaHHON rpymibl. Tema
BOIILIA ObI B 3JIEKTPOHHBIE MUChMa W 3JIEKTPOHHbIE JUCKYCCHOHHBIE I'PYIIbI, U pe3y/bTa-
TOM, BO3MOZKHO, OBLTO OBI IOJTHOE 3aMeIaTeTbCTBO Ha MHOTHE TOAbI. /Ipyras omacHOCTD,
UCXO/ISAMIAst OT OOJIBIMUX T'PYII, HHTEPECH KOTOPHIX KOHIEHTPUPYIOTCS HA TPO/IBUZKEHUN
MOHOKYJIBTYDP (DU3BUKH IJI€MEHTAPHBIX YACTUIl, COCTOUT B TOM, 9TO OHW HMEIOT TEHJIEeH-
A0 YIPABIATH PEIAKIIMOHHBIMA KOJIJIETUSIMU TAaK HA3BIBAEMBIX “2KYPHAJIOB C BBICOKHM
UMITaKT-(haKTOPOM” U CBOUMHU IpeLyOeKIeHusIME HAHOCUTD YInepOd TeMaTHKe HCCJieI0Ba-
HUit B pu3uKe 3aeMeHTapHbIX dacTuil. CaMblil Jerkuit crnocod moyIuTh CIUCOK “KTO eCTh
KTO' B QJIMUHHCTPAIUUA KPU3UCa (DU3UKH IJIEMEHTAPHBIX YACTUI[ — ITO MOCMOTPETH HA,
PeJaKIMOHHOE PaBJIeHNe HOBOTO 3JIEKTPOHHOTO KypHasa, Takoro kak JHEP (ZKypuan
®usnkn Beicoknx Duepruii. — [Ipnvevanne mepeBogdanka. ).

Tpernit IyHKT clEcKa, BO3MOXKHO, CaMblil cepbe3Hblil. Teopus, Koropas 6osiee 30 jer
HECIOCOOHA BBISICHUTH CBOE OTHOINEHHe K (pu3MKe, MpeICTaBIsIeTCs CTyIeHTaM-(u3uKaM
KakK Teopus Bcero, kak mpesocxojismast KTTI, npexe yuem ux Kpurudeckue criocoOOHOCTH
Oy/IyT pa3BUTHI MOHITHIMEI U OTKPBITHIMHI TPOOIEMAaMU CaMOil yCHenrHoil Teopuu (pusnkn
SJeMEHTAPHBIX YacTHIl. ITOOBI MOJIYyINThH BIIeYaTIeHIe O TOM, B KAKOI CTEIEeHN yIKe CTep-
THI TPAHUIIBI MEZK/Ty 00pa30BaHUeM U HJICOJTOTHIECKO 00pabOTKOI, IOy INTEeTbHO OPOCUTH
B3IJIsIJl HA JIEKITUHU JIJisl TIEPBOKYPCHUKOB O Teopuu cTpyH, npejnaraembie MIT (Maccaay-
cerckuit Texunosnormueckuit Mucruryr. — [pumedanue nepeBojgunka)

(http://ocw.mit.edu/OcwWeb /Physics/8-251Spring-2005/CourseHome /index.htm).

[To3BoibTe HAM OOBICHUTH YeTBePTHIA Te3uc Ha KOHKperTHOM mnpumepe. KTII B ee
CYTIECTBYIOIIEM COCTOAHHUH B OOJIBIINHCTBE CJIy4aeB He CIOCOOHA JIaTh yOeauTeIbHOe JI0-
Ka3aTeJIbCTBO THIIOTE3bI O KoHkpemHoU JarpanKeBoit mojgenn. Ho eciim sta Mmomess gaBis-
erCsl 9acThio OOJIBIIEr0 KJAacca MOJeseil, KOTOpbie MOI'YT ObITh XapaKTePH30BaHbI OLpe-
JIEJIEHHBIMU CTPYKTYPHBIMEU CBOHCTBAMU, Mbl HAXOAMMCS B HAMHOTO JIy4IIeil CUTyalluu.
[Tpumep — morajka MasrgameHbl 0 BO3MOYKHOM CBSI3U MeZKy CHennaibHON KOH(MOPMHOIT
Teopueil (CynepcuMMeTpUYHAsT KATUOPOBOYHAS MOJIENb) U ONpeJeeHHON IPaBUTAIIHOH-
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HOIT aHTu-Je-cuTTepoBoil (AdS) Mogesboo. Dra Jorajka He Oblia JOKA3aHA, U COMIACHO
HAIEMY TIEPBOMY TE3HUCY, COMHUTEIHLHO, UTO €€ KOTIa-HuOY/b BOODIIE YAaCTCs I0KA3ATh.
Ho rak kak cBs3b mexxay AdS-QFT u kordopmHOit Teopueit HA ee TPAHUIIE STBJISIETCS JIer-
KO YCTAHABJIUBAEMBIM CTPYKTYPHBIM (MOJIETBHO HE3aBUCUMBIM) (DAKTOM, €CTh HHTepec-
HBII MIAHC TPUIYMaTh MaTeMATHIECKYI0 TEOPEMY O TOM, Kakoe cCmpykmypHoe c8oticmeo
¢ KOHPOPMHOT cOPOHBL NOJPAZYMEBAEM,/UCKAIOUAL, COOMBEMEMEYIOULEE C80TCME0 €O
cmoponn, AdS. Crporuii pe3ysibTaT CTPYKTYPHOIO HCCJIEI0BAHASA COCTOUT B TOM, YTO CTaH-
mapTHas KOH(GOPMHAsST KBAHTOBO-TIOJIEBAST TEOPHSsI, OMMCAHHAS B TEPMUHAX TOYETHBIX TMO-
neit (nanpumep Jjarpanzkea KTII) coorBercrByer co ctoporbl AdS 10BOJTBHO CTPAHHOM
KTII, xoropag He mMeeT HOCTATOYHOI'O UHCIA CTeleHeil ¢cBOOOIbI, /s TOrO YTOOLI OBITH
IpEe/ICTABUMOII B TepMHUHAX JIATPAHKEBBIX TOUEUHBIX moseit. HaobopoT, ecin HaumHATE €O
CTaHIAPTHOI Teopun co cTOpoubl AdS, TO O/Iy9aeTCsl CUIITKOM MHOTO CTereneit ¢BoOO0 bl
Ha KOH(OPMHOI CTOPOHE, TaK 9TO CHOBA HEBO3MOYKHO CBSI3aTh 3Ty CTPYKTYPY € JIIOOO
(kaubpoBounoii) arpanzkesoit KTII. CreoBaresbro, eciu runore3a Masganenst 6b11a
Ipe/IHA3HAYEHA, JIJIT TOro, YTOOBI CBA3aTh JIBE CTaHJIAPTHBIE JAarpaHKeBbl I0JIEBBIE Teo-
pHUH, TO TeopeMa 3TOMY TPOTUBOPednT. Ecin ke rumore3a ucmoab3yer co cropoubl AdS
TEOPUIO CTPYH, TO CKA3aTh HUYErO HEJIb3sl, IOTOMY YTO CTPYKTYPHbIE CBOHCTBa Teopuun
cTpyH Hen3BecTHBI. VITak, ecjim ObITH ONTUMHUCTOM, MOZKHO MPE/IITOJIOKUTH, YTO TUIOTE33,
BEepHA W MOMPOOOBATH BHIIEINTH CTPYKTYPHOE CBOWCTBO TEOPHUH CTPYH, KOTOPOE JIe/1aeT
9TO BO3MOXKHBIM; g He 3HAK HU OHOI momobuoit monbiTku. Ho mo mpomrectsum 30 et
BEPOSTHO 00Jiee PEAJTUCTUYIHO T01araTh, YTO CTPYKTYPHbIE CBOWCTBA, MOJ00HBIE TEM, ITO
MOKHO ObL10 ycranoBuTh u3 npuniunoB KTTI, Bo3amoxkHO, HUKOIj1a He Oy/1yT JOCTYIHbI B
TEOPUU CTPYH, OTOMY YTO OHA HABCETa MOZKET OCTAThCsI COOPAHUEM IIPe/IMUCAHNIT, HUKO-
/18 He MPUBOJIS K OCHOBHBIM (pu3ndeckum npunnumnam. HexBaTka CTPyKTYPHOTO MOHUMA-
HUS, BO3MOZKHO, He SIBJIZETCSA Pe3y/JIbTaTOM OrPAaHUYEHHI CO CTOPOHBI CTPYHHBIX TE€OPETH-
KOB, & CKOpee MOKeT YKa3bIBaTh, UTO HUKAKOM IOC/IeI0BATE/IHHOM TEOPUU B CTAHIAPTHOM
CMBICJIE STHX CJIOB 38 CTPYHHBIMHU IPEINUCAHUSIMA HE CTOUT.

Cpenu toicsia crareit mo AdS-CFT ects Tpu, KoTopbie obOpamaiorcst K 31oi mpobJieme,
HO CTPYHHOE COODIIECTBO MPOUTHOPUPOBAIO UX. 91 JiymMar0, 3TO Pe3y/IbTaT He CO3HATEIb-
HOI'O aKTa, a (PAKTUYECKOil HOTepU MOHUMAHUA TOTO, UYTO TaKOe CTPYKTYPHBIE TEOPEMBI.
B sroit cuTyamnun mouTn HEeBaXKHO, SIBISETCS JIK 9TO IPOCTBIM HEBEZXKECTBOM HJIU CJIe/IyeT
13 TOPJETUBOTO CO3HAHUS HAIWYHSA B cBoeM pactnopsizkennn TOE; kopode, 310 Bumgmmoe
HPOsIBJIEHNE TJIyOOKOI'0 CaMONPOM3BOJIBHOIO KPU3UCA B (DU3UKE FJIEMEHTAPHBIX YACTHIIL.
[Tosb3ysich 000perneM (BMECTO OCTPBIX KDUTHYECKHUX CIIOPOB) HAMHOTO JIerde YBeJNIUTh
UMITAKT-TIapaMeTp st ¢Boeil Kaphepbl. CyImecTBYONasi CHCTEMa MPUCBOEHUST BBICOKOTO
HMITIaKT-TIapaMeTpa IIyOJUKaIusIM B OIpe/IeIeHHBIX KypHaJdaX, KOTOpbIe IMOJIepKuBa-
0T MOJIHYIO TeMy, 0do6paem 80CTEANCHUSA U HAKAZDLEAEM NONLIMKU UCKAMD AHMUHOMUL
u Kpumuueckue mowky (d, TAKMM 0OPA30M, IIPOBOJUTH MCCIEIOBAHUS B JlyXe JIydIInX
Hamux Tpaauimit). Kak ynomMmHasoch BbIle, HETPYJHO Y3HATH, KTO €CTh KTO B aJMH-
HUCTPAINN KPU3UCA TEOPHUH dJIeMeHTapHbIX dacTull. Hukakasi Teopusi 10 TEOPUH CTPYH
He MIPUBOJIIIA K TAKOMY ITyOOKOMY PACKOJy B (DU3MKE 3/IeMEHTapHBIX YaCTHIl; CTPYHHBIE
TEOPETHKHU UMEIOT IIPOOIeMbI He TOJILKO B OOIIEHNHN ¢ BX 00/1ee CKPOMHBIMU KOHKYPEHTaMU
u3 nerseBoil rpasuramuu (loop gravity — rema pabor rpyuusl Amrekapa. — [Ipuvedanue
nepeBounKa. ), Ho takzke u re yactu KTTI, koropsie nmeror 6osiee KOHIENTYATBHYTO TPHU-
PO/Iy U MEHBIIE TIOIXOIAT B KAUeCTBe HEIIOCPEICTBEHHBIX BBIUNUCANTE/IHHBIX PEIETTOB s
ONpeJIeIEHHBIX Mojiesieli (HO odeHb 3bGEKTUBHBI J1Jis TOHNMAHUS CTPYKTYDPbI CeMeiicTB
MojieJieli) HaXOATCs BHE KPyTa HHTePECOB CTPYHHBIX TeOPETHKOB. DaKTUIECKH, € IHHCTBO
GUBMKHT S7IEMEHTAPHBIX YACTHUI, BO3MOZKHO, YK€ IIOTEPIHO.

B nocsieinem myHKTE CiMCKa BhIpaXkaeTcs 0€CIOKOMCTBO 0 Oy ayiemM (DU3uKu 3/1eMeH-
TapPHBIX YACTUIl. 3HAS YeJOBEUECKYIO MPUPOJLY, MBI CUMTAaEM KpaiiHe MajIOBEPOSTHBIM,
4TOOBI CTPYHHBIE TEOPETHKHU BBICOKOI'O I10JI€Ta, HACTAZK/IAIONINECs COIMUATBHBIM YCIIEXOM
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U UPU3HAHKEM KAaK B CBOEH 1/I00a/JIM30BAHHON IpyIlle, TaK U B CPEJCTBAX MaCCOBOW HH-
dbopmanum, CMOIJIM HPOSBUTH MHTE/JIEKTYAJIbHYI0 CKPOMHOCTH, KOTOpas HYKHA, YTOOLI
PaCYUCTUTDH CBOI CTOJI M HAYATh YTO-TO HOBOE; DOJIee PeauCTHIHO OKU/IATh, YTO HbIHEIII-
Hesd CUTYaIs COXPAHUTCH UJIN JlazKe YXYIIIATCH.

B mpomiom dynzamentanmbnas dusmka J0Ka3ada CBOK 3aMedaTeTbHYI0 He3aBUCH-
MOCTH OT BHENIHEro JaBJeHWs, HU HAIUCTBI, HA CTAJUHUCTHI HE CMOIJIN TMOJYNHUTH ee
OCHOBOIIOJIArAIONLYI0 (huiocoduio cBouM ujeo orusgm. Ho HblHeNHee cOCTOosHuE ee 3J10-
POBbsI Kap/IMHAJLHO 3aBUCHT OT TOTO, CMOTYT Jin paboTaioniue (PU3NKU 3alUTHTH €€ OT
OTIpe/IeJIEHHBIX TeHJEHINI, KOTOpble YzKe JOMUHUPYIOT B HAIlleil YKW3HU OJaromaps KO-
HOMUWYECKOi TereMOHNY TJI00ATH30BAHHOTO KamuTaan3Ma. TepseT Jin HayKa CBOIO aBTOHO-
MHUIO, U TIOJXO/IMM JIM MBI K KOHITYy myTHu, HavaToro [Lrankom n Ditamreitnom? HenaBusas
kaura Cacckunga |1| BeLABHraeT 9TH BONPOCHI HA mepBblil wan. YTobbl criactu cyabpoy
TEOPUH CTPYH OT POJIK CBOEro poja rurantckoro ¢uoruncrona 20-ro Beka (ycrapesiiast
TeOpHUsl CropaHusi, MPUHATAsA 10 JlaByasbe), OH MpejjaraeT W3MEeHHTh CMBICJ TOTO, YTO
COCTaBJISET HAYKY U IePeolpe/IeIATh TO, UTO JeaeT apryMeHT HaydIHbIM.

[TonmbITKN MCKATH COMUOJOTHYECKUE MPUINHBI 32 3aMeHaAMU MapajaurM B (hU3UKe He
HoBbI. [Tocsie orkpbiTust KBanToBOIT Mexanuku Popmen (P.Foreman) [13]| npegioxkui co-
UOJIOTHYECKOe OObsICHEHUE TOTO, MOYeMy 3TH HOBbIE€ WU BO3HHUKJ/IU B Pa3pylIeHHO
BoitHoit ['epmannu. OH BBIABUHYJ JIOBO/I, YTO HEOOBIYHBIN HOBBIH WHIETEPMUHU3M, KOTO-
pBIil BOSHUK U3 BEPOSITHOCTHOI MHTEPIPeTAluu KBAHTOBOW TeOPHUH, MOT OBITH MPOTYMaH
B HEOOXOIUMOil paJuKaIbHON MaHepe TOJBKO JIIOIbMU, KOTOPbIe BUIEIN KaK ObLT pa3py-
mier ux crapbiit Mup. Cortacno @opmeny, Te, K10 ObLI IIyOOKO 3aTPOHYT MPAKOM U PO-
koM (gloom and doom) /lyxa BpemeHu, BbIpaKeHHBIM BO BiusTesbHOI kKaure [lnenriepa
“SBakar Esponb” (KOTOpast MMPOKO YUTATACH B TTOCTEBOEHHOI [epManum), mMesrn Jiydiinme
CTApTOBBIE YCIOBUS JIJIsI TOTO, YTOOBI OKA3aThCA B COCTOSHUH PACCMAaTPUBATH HOBBIN BU]T
MeXaHUKH, B KOTOPOU BayKHYIO POJIb UTI'DAJHM HAPYIIEeHUs TPUINHHOCTH, UHIeTePMUHU3M
7 BEPOATHOCTb.

DTO He KazKeTcs cumKoM yoeauresbubiM. Pusnka B pa3pyinennoit Boituoit [epmanun
OCTaBaJlach CUJIbHOI aBTOHOMHONI HAyKOM, 1 KBAHTOBAaA MEXaHUKA HE UMeeT HUKAKOIo OT-
HOIIIeHUS K IIMEeHTIePOBY MpaKy; (baKTHIeCKH, BIUSHIE HHOT/IA IILJIO B 0OPATHOM HAIIPaB-
JIEHUN, T.e. HEMOHUMAaHUe HOBBIX COOBITHI B (DU3WKe MPUBOIUIO K BBOJSIINM B 3a0JTy2K-
nerne (GpuaocopcKuEM U CONUONOrndecKuM uHTepnperanuam'®. Ecin Bul xoTuTe HaiiTh
caesibl [lyxa BpeMenu B pu3uKe, Hy2KHO MEHbIIIE CMOTPETh Ha IPEJMeT UCC/IeJOBAHUS U
00JIbIIIe HA MAHEPY, B KOTOPOil (PU3UKHU CTPOST CBOM apryMEHTbHI U IPENOJIHOCAT MOy YeH-
HBIE PE3YJIbTATHI; B PEAJTHHOM COIMOJIOTHIECKOM UCCIeOBAHUYT OBIJT OBl YMECTHBIM BOIIPOC,
MO/I/TePYKUBaeT U (PU3UK TPATANMUOHHYIO CAMOKDUTHIHYIO MaHEpy WM JesIaeT yCTYII-
KN CHJIAaM HeoJuOepaTbHON I100aTN30BaHHON PBIHOYHON SKOHOMUKH, TJI€ IKCILTYATAIUs
cpeJicTBaMu MaccoBoil mHpopMalun pa3Biekare/ibHOIo akTopa oberaer MIHOBEHHYIO
Harpajy u npusnanue. Teopusi CTPYH CJAYKUT IIPEBOCXOIHON HJIIOCTPaleil BJacTu, KO-
topyto mrap (PR = public relations. — [Tpumedanne nepesogunka.) npuobpes B dbusnke
37IeMeHTapHBIX JacTuil. e oTpunaresbHOe BINSgHUE — pPe3yJIbTAaT He TOJHKO BeCbMa CIie-
KYJSTHUBHOTO COJEDKAHUST U HEXBATKH HADJIOJATENbHBIX MOATBEPXK/IeHUI (B 9TOM OHA
CXOKa € IPEJBLLYIIUMI MOJHBIME TedeHusiMu). Bosiee onacupivu Jyist Gy/ayiero hpusnku
9JIEMEHTAPHBIX YACTUIL SBJISIOTCS HMOIBITKHA €€ IJIABHBIX JIEHCTBYIOIIMX JIUI[ ITPEBPATUTH
9TH HEJOCTATKH B JIOCTOMHCTBA M IOCTAPAThCs yOeMTh HAYMHAIONINX, YTO HET HUKAKOI
Jpyroit “urpsl B ropojie”. To, 4To TakKue IMONBITKH MMEIOT IMAHCHl Ha YCIEX, TECHO CBd-
3aHO C KOHIENITYaJbHBIM 3aMellaTe IbcTBOM, KOTOPOe HAavaI0Ch yiKe MPHU POXKIEHUU ITOH
TEOPHUHU U YKPEILNJIOCh B PE3YJIbTaTe HECKOJIbLKHUX “PeBOJIIONUI’, HpoiIe/nuxX 3a 0ojee dem

15MspecTHO, uTo DifHMTEHH He TOOUT TePMHUH “OTHOCHTEILHOCTE”, TIOTOMY HTO €ro TIABHOE JOCTUYKe-
HU€ CJIYKUJIO UICHTU(DUKAINYA WHBAPUAHTOB, KOTOPBIE SIBJISIOTCS HE3ABUCHMBIME OT HADJIIOIATES .
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30 Jter ee cyuiecrBoBanus. Konunenrya/ibHas 1blib, KOTOPYIO 3TO OCTABUJIO HA KazKJOM
u3 MEePEeKPECTKOB ee MeTaMopd03, NPeI0TBPATUIA BO3BPAT KO MHOIUM HHTEPECHBIM OT-
KPBITHIM HpO6ﬂeMaM, OCTAaBHINMCH ITO3a a1, HUKOI'Aa MpezKJae CTOJIbL MHOT'O BBIYMCJICHUI He
JIeJIAJIOCh Ha, CTOJIb MYTHOM KOHIIENITYyaJIbHOM OCHOBaHHUH. ECTb, KOHEYHO, KpOME TOrO U
JesoBedecknii pakTop, KOTOPBIH MOKHO Ha3BaTh “cuHapoMoM nutbyna’ '8: roxus mo-
gru 30 JeT cBoeil HAYUHON KU3HU B CO3JaHHE TEOPHH CTPYH, €e IJIaBHbIE Tepou OOJIbIIe
HE MOI'YT pa3KarTb 4eJIIOCTU. B pedyisibrare Mbl JIOJKHBI ObITh T'OTOBbI K TOMY, YTOOBI
ele JI0JITO COCYIECTBOBATH C TEOPHe CTPYH, C ee MOAINOPKOi — CynepcuMMeTpueit, ¢ ee
HEKOMMYTATUBHBIM OTIPBICKOM U C IIPOYMMU BelaMu, 0603HauIeHHBIMEI OOJTbITAME JTaTUH-
ckuMmu O6ykBamu. Yro nogymaer dusuk 100 jeT cmycTs, KOrjia OH BOWIeT B (DU3MIECKYIO
GubmoTexy (mpejmoaras, 9TO HeIJTeKTPOHHBIE MYOIUKAIMA eIe OYIyT CyIeCTBOBATH)
n HOfIILeT 11O KOpuaopaM, 1Jid/dd Ha 9TU AJIMHHbIE 1IOJIKH, 3allOJIHEHHbIE COTHEN ThiCAdY Hy6—
JINKAIAN 10 CYIIePCUMMETPHH, TEOPUU CTPYH U CBSI3AHHBIM ¢ HUMHE 1ipeaveram? ByayT i
y HEro Te yKe MBIC/IH, YTO BOZHUKAIOT Yy HAC, KOIJIa Mbl 0003peBaeM OO0JIbIINe JTOCTHKEHUSI,
craenanabie 100 et Hazaa? Vam onm OyayT GoJbllle HAIOMUHATH MBICJIH, BOZHUKAIOIIIE
y Hac, KOrjja Mbl CMOTPUM Ha NMYOJUKAIIMU BpeMeH (JIOTHCTOHA B TEOPHH CTOPAHHS 10
JlaByasbe (KoTopas Oblia HEBEDHA HECMOMPA HG TO, 9TO OHA OObICHSIA HEKOTOPBIE Ha-
6o eHst )7

TaK KaK IropJ0CThb, JOMUHHUPOBAHNUE N HEBEKECTBO KaKyTCd MPpU3HaKaM I'ere MOHUCT-
ckoro HoBoro /lyxa Bpemenu, u (pusnka, KaxkeTcs, He OCTaJach UM HE3aTPOHYTOU, MO-
JKeT OBITh MHTEPECHO Y3HATDb, CYIIECTBYET JI COBPEMEHHBIN aHAIOT KPUTUIECKUX COIHO-
dusocodpckux uccieygopanuii lnenrsepa. Oyujamenraibias KPUTUKA COBPEMEHHOCTH
4Ype3BblYaiHO TPYJHA HM3-33 TPYJAHOCTU HOHATH, KAK IOCPEIU CTOJIb LIUBUJIU30BAHHON
KYJBTYPHI ¢ BHYIIATEJIBHBIMU BKJIAJIAMA B MY3BIKY, HCKYCCTBO, JINTEPATYPY W HAYKY MO-
I'yT UMETb MECTO IYIOBUIIHbBIE ITPECTYILICHUA TeHouAa. VIMEeHHO 3TO gB/IseTCs OTIIPaBHOI
TOYKON KPUTUIECKOTO aHam3a coppemennoctn Teomopa Ayopuo [14]. Ta acTs, KoTopas,
10 MOEMY MHEHHUIO, OTHOCHTCS K MCKYCCTBaM U HayKaM — 3To ero “/Imanexktuka Ilpocse-
mennst” (¢ Makcom Xopkxaitmepom), ero bosiee mnoszjanue scce o “KanroBckoii Kpuruke
gncroro pasyma’ Tak ke Kak u “Herarusnas Tnasextuxa’!’. B doxyce — MexanusM, Ko-
TOPBIM PAIMOHAIBLHOCTD U IIPOCBEIIEHHe MOTYT 00PATUThCS B HPPAIMOHATILHOCTD. A TOPHO
WLTIOCTPUPYET CBOHM UJIE€U TJIABHBIM O00Pa30M IIPHU MOMOIIH UCKYcCTBa U (HuIocoduu, HO
1 JIyMalo, UTO IMPUMeHeHHe K HayKe ¥ B OCOOEHHOCTH K KPHU3UCY B (PU3UKE dTeMEHTAPHBIX
JaCTHUI, BO3BMOZKHO M MOIJVIO 6bI IIPOJIUTDH 6OJ'[I)IHe CBe€Ta Ha BOIIPOCHI, IIOAHATBIE B 9TOM
Jcce.

16pittbull — Goepasg cobaxa, KOTOPYIO Pa3BOAUIN B BeIukoOpHTaHUE B Teuenue BTopoit MEPOBOi BOM-
Hbl. Huxke ompeneieHHoro mopora moAcTPEeKaTeIbCTBA OHA BeaeT cebsd Kak HOpMAaJbHas coDaKa, 3a ITUM
MpeJIeJIOM OHA HECOCOOHA Pa3KaTh YETIOCTH.

97u Tpympr mMemn orpoMHOe BO3JeHCTBUE Ha TocaeBoeHHyo duaocodio n connonornio B Lepma-
HUM, HO (BEPOSTHO, IIOTOMY YTO OHHM UCIOJb3YIOT BCE CPEACTBA HEMEIKOrO sA3bIKa U (PUIOCOMUN) OHU HE
CBITPAJIN CPABHUMOI POJIM B AHTJIOCAKCOHCKOM Ky/JIbTYPHOH cdepe.
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2 JleiicTBUTEJBbHO JIU ‘€ IMHCTBEHHAas Urpa B ropojae’?

[Tapens, cBUXHYBIINACS HA UTDE,
KazKJIYI0 HOUYB [IPOUTPHIBAET B
ITOKEP IOCIEIHION pyDaIlkKy.
Ewmy rosopsr, aro urpa
MO/ICTPOEHA, ITOOBI OTIIPABUTH
ero B boragenbuo. A on
OTBEYAET U3MYUEHHO: J1a 3HATO
1, 3Ha10. Ho 9T0 emHCTBEHHAS
UTpa B TOPOJIE.

Kypr Bonneryr “Eauncrennas
urpa B ropoje” [15]

D1y murary u3 pacckasza Kypra Bouneryra Ilutep Boiit (Peter Woit) [16] negasuo
HCIIOJIb30BAJ B OJHOI M3 T1aB CBOeit OyayIeit KHUrU, Ha3BaHHOi “ /[aotce ne nenpasuivho:
KPaT Meopus, CmpyH U COTPAHAOUUTCA 60306 — 00Bedunumsd 3akons, Pusuru” (MCIOIb-
30BaHa m3BecTHas (pasa, koropoit Bosbdranr [laynmm xapakrepusoBas ujen, KOTOPbIE
He 00J1a/1aIn JTayKe CBOMCTBAME 3aCJIyKUBAIOIIEil BHUIMAHUS OMIMOKA WM [IPOCTO HE YII0-
BJIETBODSIM HaydHOMY KpuTepuio danbcudunupyemoctn). CaMbiM BHIHBIM CTPYHHBIM
TEOPETHKOM, KOTOPBIil HCII0/Ib30BaJ (hpas3y “‘HeT HUKAKOil IPYyToit UIPHI B TOpoe” B UHTEP-
BbIO, KOI'JIa HAay4YHble »KYPHAJKMCTHI CHPOCU/IN €ro 00 ajibrepHaruBax, Obli1 /I3su I'pocc;
MBI KOHETHO HE 3HAEM, HPUXOAT Jin (HECMOTDsI Ha WHOE COIMAIBHOE MOJIOKEHHE) U eMy
WHOT/IA MBICIN TIepcoHaska Boxueryra.

B nmamnoii rmaBe g X094y MOKa3aTh YUTATETIO, IOUYEMY 3TO YTBEPZKJIEeHHe HEBEPHO; CO-
MIOJIOTTYECKAsT CTOPOHA MPOOJEMBI: OTYero TakK MHOTO (DU3WKOB, 1O BCeil BUIUMOCTH,
COTJIAIAIOTCS C STUMH CJIOBAMU, yKe Obljla PAacCMOTpeHA B TjiaBe npeabiayineir. Irobbt
HE YXOJWTH B CTOPOHY OT IVIABHON 1€ — JaTh OTBET HA BOIPOC, MOCTABJIEHHBINH B Ha-
3BaHWM IJIABbl (& HE MCIOJIH30BATh KPUTHKY TEOPHH CTPYH KakK TOBOJ JJIsI MPOTIAraH bl
[O/IXO/IOB, NPUBJIEKABIINX MOe BHHUMAHHE B IOCTEIHEM JeCATHIeTHH), st OYIy CKYyI Ha
CCBLIKW; €CJTU YHUTATeTI0 TMoTpedyercsd 0oJibiile WHMOPMAINUN, OH He 3aTPYIHUTCS HANTH
Oosee aieKBATHBIE UCTOYHUKM.

Mowu npumepsnl ajbTepHATUBHBIX “UrP” OT/IMYaloTcs OT npejiaraembix [Iurepom Boii-
TOM; B 9aCTHOCTH, sI MEHBIIE BEPIO B MpuMeHenus qudepeHnajipbHoi u ajaredpandeckoit
reoMeTpun B (bU3HUKe dJTeMEeHTapHBIX JacTull. BeaeacTBue 3TOro g TakzKe BUKY HCTOPHUIO
coTpynHudecTBa AThi U BuTTeHa B HECKOJBKO HHOM cBeTe. Ha MOBEpXHOCTHOM YPOBHE,
DJIs1/Is Ha panHue paboTsl Burrena (Hampumep, 06 skpanupyomux 3¢ dexrax nuadpakpac-
HbIX 00s1akoB 1 dazosom nepexoje Kosterlitz-Thouless), st ckiioHeH BujeTh orpunaresb-
HOEe BJIMSIHUE CKOPee B HAINPABJIEHUH, MPOTUBOIMOJIOKHOM TOMY, B KAKOM BHIUT €ro BoiiT.
Ho na 6os1ee rimybokoMm ypoBHe, MHe KazKeTcs BeCbMa 3aTPY/IHATETbHBIM KOMMEHTHPOBATH
CJIOYKHBIE OTHOIIEHUS MKy JBYMs TAKUMU BBITAIONTUMUCS YIEHBIMH, U S TPEIIOYATAI0
OCTABUTH TIOCJEHee CJIOBO UCTOPUKAM HAYKH, TeM GoJjiee, YTO OHO HUYEro He JaeT JJist
1peJ/IMeTa Hallero o0CyK/JIeHus.

¢l npeyrararo nepecMoTpeTh HEKOTOPBIE CTapble HEPEITeHHbIe TIYOOKNe KOHIENTYaJ b
HbIE U MaTeMaTHdecKne MpobJIeMbI, 3aTEPSIBITHECs] B MBI, OCTABJIEHHON HECKOJbKUMU,
TaK Ha3bIBAEMBIMHU, PEBOTIONUAMA. ¢l cunTaro, YTO NpuMeHeHne K TaKUM IpoOIeMaM HO-
BBIX MOITHBIX KOHIENTYAJTHHBIX U MaTeMAaTHIeCKuX HHCTPpYMeHTOB mpoasunyToit KTII na-
eT HaWIydlIne HaJIexK/bl Ha IPEOJOJIeHIe CyIeCTBYOIEero KpU3uca., DTOT TPeTHii myTh®

18 TI;isr matmero o6Cy K IeHNs TIePBhIH Ty Th 0003HAMAET CHEeKYIATHBHLIH B3JIeT B HeOeCa W KOHIIENTYa b-
HOE U MaTeMaTHIeCcKoe OMpaBAaHue a posteriori; BTOpofi myTh CBA3aH ¢ KaTATU3aTOPOM IKCITEPUMEHTATH-
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CTAHOBUTCH OCOOEHHO BAXKHBIM, KOIJIA JIBA LEPBbIX IyTU TepusT Heyjady (Haupumep,
[IOTOMY YTO JIJTUTE/IbHOE CHEKYJISITUBHOE MyTellecTBue B Hebeca MPUBOJIUT K HOTEPE KOH-
HEeNnTyaabHONU OPUEHTAINU, KaK 9TO CAYYUJIOCH C TeOpHeil CTPYH, WU MOTOMY YTO HeIo-
crmkuMas 3pHEeKTUBHOCTD OMUCAHUS C TIOMOIIBIO OOJIBIIOrO YHC/Ia IapaMeTpPOB P KOH-
HeNnTyaabHOM Jie(pUnuTe IpUuBesa HaC B TOT JAOUPUHT, KAKUM SIBJISIETCS PeabHOCTDb CTaH-
JAPTHON MOJIENN ); BTOPOH MyTh YKCIEPUMEHTATIBHBIX OTKPHITHII HE JaeT HUKAKUX HOBBIX
KJII04Yeii (Tak KaK 9KCIePUMEHTHI [P BBICOKHX SHEPIHsiX OOJIbIIE HE SIBJISIFOTCS ABTOHOM-
HBIMY HCCJIE/IOBAHUSIME, & BCE DOJIbINE 3aBUCAT OT CTEIEHU COBEPIIEHCTRBA JIOMUHUPYIOTIEH
Teopu). DTOT TPETHii MyTh TpeOyeT CYIeCTBEHHBIX TEOPETUIECKUX PECYPCOB, U OH, KO-
HEYHO, TPy/iHee, YeM IyTh, OCHOBAHHBIII Ha IPOU3BOJIBHBIX CIEKY/ISIUSIX. Ero riiaBHbI
UHCTPYMEHTOM SIBJISIIOTCS CIIOPBI IO OCTPBIM BOMPOCAM (BKJIIOUYAsT MBICJEHHbBIE SKCIEPHU-
MEHTBI), IPU MOMOIIE KOTOPBIX OYEBHJIHBIE KOHIIENTYAJIbHbIE AHTHHOMHU U Pa3pbIBbI B
CeroJIHANHUX (DYHIAMEHTAJIBHBIX MPEJICTaBJICHUSIX Oy/IyT JOBEJEHBI IO TOYKU HPOPHIBA,
4TOOBI B3aMeH CYIIEeCTBYIONIUX MOIJIM IMOSBUTHCS HOBBIE CTPYKTYpPbI. Ilepexom or crapoii
KBAHTOBOI Teopuu (¢ ee IPOYHBIM IKCIEPUMEHTATBHBIM (DYHIAMEHTOM) K HOBOI KBAHTO-
BOII MeXaHUKe HITIOCTPUPYET CUIY 3TOro MeToa. [lepBblii mar cocTOUT B TOM, YTOOBI TTO-
HYThb, YTO KBAHTOBAs TEOPUs 110J1s, 3a LIpe/ieJlaMU BbICOKOPA3BUTONW TEXHUKU 1IEPEHOPMU-
POBKM Teopuu BO3MYILEHUIl, OCTa/laCh B 3HAYUTEIbHON CTEIeHU He3aKOHYCHHOW HAYKOIN;
HEB3Wpas Ha, €€ CTPYHHO-TEOPETUYIECKYIO KapukaTypy. [[oMrUMO HEKOTOPHIX OOIINX CTPYK-
TYpHBIX cyejcTBuil u3 ocHoBHbIX npuanunos (TCP, ¢Bsa3p cnuna co crarucrukoii, DHR
| Jormuxep-Xaar-Po6epre. — Ipumeuanue mepeBoIduKa.| Teopusi CeKTOPOB CyHnepoTHo-
pa), s He cuuraio Hu oxHy upobsemy KTII ycuemno permennoii u geiicTBUTEIbHO 3aKPbl-
TOU, B TOM CMbICJ/Ie, B KAKOM 3TO ObLIO JaBHbIM-J/IABHO CJI€JIAHO B JIPYTruX obJiactsax yH-
JIAaMEHTaJIbHOW (DU3MKH, HApUMEDP, B KBAHTOBOW Mexanuke. llocT-nepeHOpMuUpOBOYHbIE
uccaenosanus B K'TII octaBuin HaM orpoMHOe KOJIMYECTBO MOJYCHIPBIX Pe3y/IbTaToB, Jla-
JKe B TeX 00J1acTdX, IJie TeopHus ObLIa OUYeHb YCIEIIHOH B onucanuu HaO oaennii. Tpernii
nyTh B KTII mpexk e Bcero coctosst 661 B MOCTPOEHUN 1711 Hee BHYTpeHHel hopMyTupoB-
KU U METOJIOB BBIYUC/IEHUI, KOTOPbIE ObLIM Obl HE HMPOCTO MPEANUCAHUSIMU, a CJIeJOBAJIH
OBl HEIOCPEJICTBEHHO U3 OCHOBHBIX MPUHIAOB.

¢l y2Ke KOCHYJICS HEKOTOPBIX U3 STHX BOIIPOCOB B IMPEJIbIIYINEH TJiaBe, KOIjia YIIOMHU-
Has1 npussB Mopaana k Goiee nvmanentHoil dbopmyauposke KTII 6e3 “Kiraccuueckux
KOCTBLIEel” 1 MpepBaHHBIM MOAX01 OyTCTparna S-MaTpHUIbl KaK TOTEHIIHAIbHOe HAva o0 Ie-
pedopmyuposku KTII on-shell. TTo3BosibTre HaIOMHUTH 3/1€Ch TaKKe O KjacCH(pUKAIITT
9JIEMEHTAPHBIX YaCTUI] HA OCHOBE TpejcTaBienuii rpynmnbl [lyankape ¢ 1moJjioKuTe/ 1bHO
sHeprueit, jannoit Buruepom B 1939 rojy, Kak 0 IepBOM TOJIHOCTHIO BHYTPEHHEM CITOCO0e
HOCTPOUTH KBAHTOBYO (busuKy (6€3 B3auMoielicTBuil ), n36eras UCIOIb30BaAHUS KJIACCHIe-
CKUX TapaJsuieneit. XoTs 3TOT pe3yIbTaT UMeJ OTPOMHYI0 KOHIENTYaJbHYIO TIeHHOCTb, OH
OblJI, KOHEYHO, CJUIIKOM OIPAHUYEHHBIM JIJI TOI'O, YTOObI IIPUBJIEYb IIIMPOKOE BHUMAHUE,
TaK Kak He ObLIO CKa3aHO HUYEro O TOM, KaK BKJIIOUUTH B3aumojieiicrsue. [Ipekpacnas
BO BCEM OCTaJIbHOM TPAKTOBKA COJIepzKaJjia, OJIHAKO, OJHY KOHIENTYaJbHYIO 3aH03y. B
TO BpeMs KaK CBA3M OOJIbIMIMHCTBA IPEJICTABICHUI ¢ KOHEYHBIMH SHEPIUIMH U JarpaH-
JKeBa, KBAHTOBAHUS CBOOOJHBIX IOJIell ObLIM, B Te€UeHHEe CJEeAYIONIUX JABYX AECATUICTHII,
HOHSATHl HA OCHOBE lIepEeMEIIUBAHUS MEXK/ly KAHOHUYEeCKUMU lipejicraBienusmu Burnepa
U UX KOBApPMAHTHBIMU AHAJOTaMU, UMEJUCH JOBOJBHO OOJIbIINE CeMeicTBa C TOJIOXKU-
TEeJIbHBIMY SHEPIUSIMH, COMPOTHUBJISBITUECS TTONBITKAM BKJIIOYUTH UX B IMOIXOJ JIaTrPaHzKe-
Ba KBaHToBaHudA. /I Gosplioro cemeiicrba GeckoHeuHoro crnuHa'® umeno mecTo MHOrO
HEYJTAYHBIX MONBITOK HECKOJbKHUX MOKOJEHUH (PU3UKOB BKIIOUUTH ITO MpeJ/ICTaBIeHUE B

HBIX OTKPBITHHN.

9 g sToro cemeiicrsa “MaJsad rpynna Burnepa’ gBageTcd IByMEPHON e€BKJIMJIOBOIl IPYIIIOH, HEIPH-
BOAMMOE YHUTAPHOE MPEIACTABJIEHNE KOTOPOH IPUBOAUT K HEITPEPBIBHOMY CHEKTPY 3Hadennti Kazmvmupa,
cooTBercrByoleMy GecKoHe4uHOl (1oury)uesioi “ballite cuupaibHOCTel”.
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[OJIXO/], TOYEYHBIX ITOJIEH, 9TO, HAKOHEI, HAILIO OObSCHEHHE B TEOPEMe HeCyHeCTBOBA-
uust (No-Go theorem) [17]. OcraBaBumiicst BOIpoc 0 TOM, 4TO sIBJseTCs JIydireil (camoii
OCTPOIt) JIOKaIM3aImei, COBMECTUMOli ¢ GeCKOHeUHOIT GarrHell CrupaabHOCTel, TPUBET K
HOBOMY MOHSATHUIO CTPYHHOI JOKAJH3aIWN B OOIIeM KOHTEKCTe JOKAJIM3AIUU MOIYJISP-
woit [18],[19]. CTpyHHO-TOKAIN30BAHHBIE MOJISI — 9TO OHEPATOPHO-3HAYHBIE 000OIICHHBIE
dbyuknuu A(x, e), GaykTyupyone OTHOCUTENBHO JBYX TPOCTPAHCTBEHHBIX TIEPEMEHHBIX.
3/1ecb £ — TOYEUHOE COOBITHE B d-MEPHOM MPOCTPAHCTBE-BpeMeHn MUHKOBCKOTO, B KOTO-
POM HAYMHAETCSI MMPOCTPAHCTBEHHONOA00HAST TTOTyOeCKOHeTHAsT CTPYHA, & € — MPOCTPAH-
CTBEHHOIIOIOOHBIN HANPABJIAONMA (e IMHAYHBIN) BEKTOP, KOTOPBI (0 TeX MOp, MOKa
PaACCMaTPUBAIOTCS KOBAPUAHTHOCTH U (DJIYKTYAITHN ) TAKZKE MOXKET PDACCMATPUBATHCI KAk
Touka B d — l-mMepHoM mpoctpancTse e Currepa. [Ijist TOro, 4To0bl (AHTH)KOMMYTATOD
JIBYX TaKUX M0JIeHl 3aHy/IsICsA, HEeJI0CTATOIHO, 4TO0bl &' OBLIM IIPOCTPAHCTBEHHOIOM00-
HBIMHU, OJ[HA CTPYHA JO0JIKHA TaKkKe ObITh BHE 30HBI TPUINHHOTO BJIMSTHUS JIPYTOi, T.e.
JUHeliHas cTpyHa “BuauMa’ B CMBICJIe KBAHTOBOM JIOKAJU3AIMU (TOTIAa KaK aHAJOr, BO3-
HUKIUI 13 KAHOHUYECKN KBaHTOBaHHOU cTpyHbl Hamby-l'oTo, aBisgercsa puUKTUBHBIM BO
BCEM, KPOME JIOKATTM3AIUH €ro MEeHTPA MAcC). DTO MOKA3BIBAET, YTO K HHTEPECHOMY KOH-
HENTyaJbHOMY IIPOIPECCY HPUBOJIAT HE TOJBKO BEJMKHE HPOEKTHI, & 9aCTO JIUIIb CKPOM-
Hble HaOJIIO/IeHNsT Ha, 0D0YMHE, MIUMO KOTOPOil KapaBaH ITPOIIe IaBHbIM-IaBHO.

3/1eCh TOI€3HO HATOMHUTH YUTATEI0, YTO B PEJISITUBUCTCKOI KBAHTOBOW TEOPHUH €CTh
JIBe BaKHble KOHIENIUHU JIOKaau3anuu: jJokaansanusa Heiorona-Buraepa m momynsgpHast
nmokam3anus. Torma kak jgokamusanusa Heiorona-Burnepa cieayer u3 npuioxkenus: 60p-
HOBCKOIl BEPOSITHOCTH JIOKAJIM3AIUU B Z-IPOCTPAHCTBE K PEJISITUBUCTCKON BOJIHOBOIT (hyHK-
I ¥ WMeeT JIeJIO C OMePATOPOM KOODJIMHATHI W CBI3AHHBIMEH C HUM IIPOEKTOPAMHU JIO-
KaJIN3AIMWN U BEPOATHOCTSIMU; MOJIY/ISIPHAS JIOKAJIA3AIMSA POKIAETCS U3 MOMBITKA OCBO-
O0MUTh TPUINHHYIO JTOKAJTU3AINIIO, MPUCYTIYI0 TOYeYHBIM KBAHTOBBIM IMOJISIM, OT HECOO-
CTBEHHBIX ACIEKTOB MOJEeBOI KoopamHaTu3anuu. Hemocraua KOBAPpUAHTHOCTH W MPUYHH-
HOCTH B JoKaau3anuy Hpiotona-Buraepa?® ne mMeeT HIKAKIX HENPUATHBIX TOCTICICTBHIA,
MOKA 9Ta JIOKAJU3AIUs IIPUMEHSIETCSl B TEOPUH PACCesiHust; TOT (haKT, UTO JIOKAJIA3A-
nust Heiorona-Buraepa BoccranaBimBaeT KOBApUAHTHOCTH JIJIsT ACUMITOTHYECKH 0OJTb-
X PACCTOSHUI, JelaeT ee HCIOJIb30BaHUEe (haKTUIeCKN 00g3aTeJbHBIM IIPU BBIBOJIE
yaHKape-HHBAPUAHTHON S-MATPUILI, T/ie HeOOXOUMBIMU SIBJISIOTCS MTPOEKTOPBI U UX Be-
pogaTHOCTHAas WHTepnpertanusd. VcnoabzoBanume sokamuzanuun Heiorona-Burnepa cramo-
BUTCSI, OJIHAKO, aOCOJIOTHO HEKOPPEKTHBIM (CBEPXCBETOBBbIE HAPYIIEHUsS IIPUYUHHOCTH),
KO/ OHA TPUMEHSIETCS K PACIPOCTPAHEHUI0 HA KOHedHble paccrosinusi. C apyroit cTo-
POHBI, MOJYJIsIpHAst JoKagn3aiys [19] He NPUBOANT K MPOEKTOpAM W BEPOSITHOCTSIM, HO
SABJIIeTCS KOPPEKTHBIM MOHATHEM I KOBAPDUAHTHONW IMPUYMHHON JIOKATU3AIMUHA COCTO-
dHUIl U omepaTopHBIX aarebp. B orTnmume or sarpanzkeBa KBAHTOBaHUs, OHA CIIOCOOHA
YIPaBJISATH CUTyaIueil TaM, rjie KOOPANHATU3AIUS TOUYCIHBIMU MTOJISIMU HEBO3MOYKHA, KAK
B YHOMSIHYTOM CJIy9ae BUTHEPOBCKOTO IIPE/ICTaB/IeHUsI 0€3MacCOBON OAITHYU CHUPATHLHO-
creit. B Takux caydasix TOHSTHS JIOKAJIBHBIX (DYHKIUIT, BAKOBCKUX MOJJMHOMOB, CBOICTBA,
BaKyyMa, TeH30pa SHEPTrUU-UMITYJIbCA U CTATHCTUIECKO MEXAaHUKU 3aMETHO OTIHIAIOTCS
OT CTAHJIAPTHOTO TOYETHOTO CJIy4Yasd U TPEOYIOT HOBOTO KOHIENTYAJTHLHOTO aHATI3a YTOOBI
peliaTh, sBJISIETCS JIM BOIPOC “HEECTECTBEHHBIM WM OH MMEeT CMbICJ (HAIpUMED, HpH
acTpodu3nIeckoM 00CYZKJIEHHN COCTABA TEMHON MaTepuu/SHEePrun).

B d = 1 + 2 u3smepenusix CymecTBYIOT MaCCHBHBIE BUTHEPOBCKHE IMPEICTABICHUS C
AHOMAJILHBIM (HEIIOJIYIEJIBIM) CIIHHOM; CBSI3AHHBIE ¢ HUMU HOJIsI IMEIOT IIEKTOHHYIO CTa-
TUCTUKY (IpyIIa KOc), HECOBMECTUMYIO ¢ TOUETHON JoKamu3anueii u ¢ on-shell cTpykry-
poii. Tounee, jazxe B “camoii ¢cBOOOAHOI Bepcun” (LPU UCYE3AIONIEM OLIEPEYHOM CEYEHUN

20Bogee 06110, TEOPHL ¢ MOTOKATEILHOCTHIO SHEPIUH He JOMYCKAT CHCTeMBI KOBAPHAHTHEIX IIPOEKTO-
POB JTOKAJTM3AIINM.
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paccesinusl) peajn3alus CTATUCTUKE IPYIIIbI KOC TPedyer, 4To0bl JiI000i oleparop, 0JHO-
pa30Boe NPUMEHEHHE KOTOPOI'O K BaKyyMy $BJISI€TCS OJIJHOYACTUYHBIM COCTOsSHHEM, 00si-
3aTe/IbHO MMeJl Heucuesalollyto my6y nojasgpusanun sakyyma’! [23], apyrumn ciosavu
HeT HUKAKOrO CBOOOJHOrO 1oJist annoHa on- shell. Muorue cBoiicTBa aHHOHOB (AHHOH —
abeJieB MIEKTOH) MOTYT OBITh TOJIyYeHbl yTeM MPUMEHEHUsT MOy IIPHOMN JIOKATU3AINE K
BUTHEPOBCKOMY MpeJICTaBIeHNIO. ECTh cepbe3Hble OCHOBAHUS OXKUJIATH, YTO MyTEM TPH-
MEHEHHSI UJIeU MOJYJISPHBIX IepecedeHuil, 110 aHaJOruu co cjaydaeM (haKTOPU3YIOIINXCS
Mozesieii [24], B cBoe Bpemsi yaacTCsi HOIYYUTh SIBHYIO KOHCTPYKIHUIO “HHTErpupyeMbix”
AHUOHOB.

Hemnuoro yauBuTenbHo, 9TO MOJyJIdpHAs JIOKAJIU3AlHUd HA OCHOBe MeTona Burnepa
MPUBOJIUT HAC TAKYKe K HOBOI TOUKe 3pEHUs Ha KATUOPOBOYHYIO TEOPUIO. XOPOIIO N3BECT-
HO, YTO KOBapUAHTHOE I110/I€BOE Olucanue Teopuu Burnepa jijist 6e3MaccoBbIX IpejicTaB/ie-
HUI CO CUPAJIBHOCTHIO €JIMHUIA OTHOCUTCS K HANPSIZKEHHOCTU JIEKTPOMArHUTHOTO TOJIs,
HO He IOJJIePKUBAeT BBEJICHUs TOYEYHBIX BEKTOD-HOTEHIHAIOB (6e3 IOMOJTHUTETHHBIX
HedU3nIeCKUX paciuperuii). 37ech Mbl IMeeM CYIIECTBEHHOe OTJIHYNe OT KJIACCHIECKOM
CUTYAIlud, TJe TpeOOBaHUE MOJOKHUTETLHOCTH HOPMBI TTPOCTPAHCTBA COCTOSHUI KBAHTO-
BOI T€OPUU HELIPUMEHUMO; B 3TOM CJIydae 1P BbIOOPE U3 BCeX BOZMOZKHBIX KOBAPUAHTHbBIX
B3aUMOJIEHCTBUI 110J1€3HA UJes] KAJIUOPOBOYHOIO IIPUHIUIIA, JIJI KJIACCUIECKOTO BEKTOP-
MOTEHIINA/IA; KJIACCUYecKasl dJeKTpoinHamMuka MakcBesia M 3TOT TPUHIMIT HENOCPe/I-
CTBEHHO 06O0OIAIOTCS HA KBA3UKIACCHIECKUI MUD KBAHTOBBIX YaCTHIL/OJI€il BO BHEIITHEM
BeKTOp-nioTennuase. CuTyanus paJuKaJIbHO MEeHSIeTC s, KOTr1a BEKTOP-TIOTeHIUATBl CTAHO-
BATCsl KBAaHTOBbIMU. CTaH/apTHash TPAKTOBKA MPOOJIEMbI COCTOUT B TOM, 9TOOBI BPEMEH-
HO 3a0bITh PO TpeDOBaHMEe TOJIOKUTEJIHLHOCTH HOPMbl M COXPAHUTHb TOYEYHYIO CTPYKTY-
Py, Tak YTOOBbI MOYKHO OBIJIO BOCIOJIb30BATHCS OOBIYHBIM JIATPAHZKEBHIM KBaHTOBAHHUEM
TEOPUHN BO3MYIIEHUN. DTO JOCTUTAETCS HCKYCCTBEHHBIM pACIIUpEHHEM KBAaHTOBOIl Teo-
pun myTeM m00aBieHHs HeMUINIECKUX TyXOB, KOTOPbIe B KOHIIE BBIYUCIECHUN TOJIZKHBI
OBITH yaasmensl. VI3HaYaIbHO HESICHO, UTO TMOCTe TPUMEHEHUs TeOPUU BOIMYIIEHUH B ITOM
HeU3NIECKON MOCTAHOBKE YJIACTCH UCKJIIOYUTH JlyXU U3 BEJUYUH, KOTOPbIE B KJIACCUYe-
CKOM CMBICJIe ObL/IN KaJIMOPOBOYHO MHBAPUAHTHBIMHY, ¥ JIyUIlleil (DOPMYIUPOBKOil, KOTOpas
JeJIaeT 3T0 ABHBIM 06pasoM (dopmymupys bU3HIECKYIO PEIYKIHI0 KaK KOTOMOJIOTHYe-
CKyt0 mpobJiemy ), siisiercs uspectblit BPCT-dhopmanusm kaaubpoBounoii Teopun. Ham
HEYEero BO3PA3UTh MPOTUB MPUMEHEHUs ITOTO0 MeTOAA W MOJTYYeHHs YCIeNTHBIX Pe3yIbTa-
TOB /I KaJIMOPOBOYHO MHBAPUAHTHBLIX BesinduH. [IpobiieMbl HAUMHAIOTCS, KOIJIa TaKOi
BPCT-“karaauzarop” ([yXOB HeT HH B MCXOJHON 3ajade O MPEICTABIEHUSAX JJIsi YACTHI]
€O ciMHOM 1, HU B OKOHYATETHHBIX (DU3NIECKUX PE3YIhTATaX) PACCMATPHBAETCS yIKe He
KaK BPEMEHHbBIIl BBIYUCIUTETbHBI TPIOK, & BO3BOJUTCA B CTATYC (DYHIAMEHTATHLHOTO (-
3UYECKOTO MHCTPYMEHTA.

Ecrp gBa aprymMenta npoTHB HPUHSATUsS TAKOro “Karajmusaropa’. llepsbiil 3akiiroda-
€TCs B TOM, YTO B KBAHTOBOM KOHTEKCTE Mbl He HYKJIAeMCs B KaJUOPOBOYHOM IMPUHIIU-
e JIJisi BHIOOpA MeXK/y Pas3JUYHBIME BO3MOXKHOCTSIMHU, TIOTOMY 9TO (B OTJIMYHE OT B3a-
MIMOJICHCTBH, HCHOMB3YIOMUX HU3IIAE CHHHBL) YHUMAPHOCTD U NEPEHOPMUPYEMOCTIH
yorce urcupyrom cmandapmuyro meopuro 6e3 HeOOXOIUMOCTH JIOMOJTHUTETHHOTO BBIOO-
pa, T.e. Jipyrue, HeKaJuOPOBOUHbBIE, KJIACCUYECKUE AJIbTePHATUBbI, KOTOPbIE€ YCTPAHAIOT-
¢ KaJMOPOBOYHBIM IPUHIIUIIOM, HE BCTPEYAIOTCS B JIOKAJbHON KBAHTOBON (usuke, u

21 TompKo ecn He HACTAMBATL Ha, JIydIIell JOKAJIH3AINHE, KOTOpasa ABJISeTcs CTPYHO-TIOIOOHOI, a pac-
MIUPUTDH TPOCTPAHCTBO JIOKAJIU3AINY HA (PUHIIEPOBCKUI) KJIWH, TOTA JasKe B IPUCYTCTBUN B3aUMOIEH-
CTBUI MOYKHO CO3JaTh COCTOsIHUsT O€3 MPUMECH TOJISIPU3AINNN BaKYyMa.

223 1ech COMEPIKMUTCA MOJHATMEO TOPA3yMeBaeMoe OCHOBHOE MpEeoIozKeHne, 9To T0b0e KBaHTOBOe
rTpeboBanue (J1axKke eciu OHO TI0KA J0 KOHIA He [OHATO) dABigeTcs Gosee DyHIaMEHTATbHBIM, YeM 1060
KJIACCHIECKUI apryMeHT, T.e. KBAHTOBAs MEPEHOPMHUPYEMOCTb OObACHIET HAM KJIACCHIECKHUE Kamubpo-
BOYHBIN MIPUHIIAT B KBA3UKJIACCUIECKOM TMPEIETE.
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CJIeJIOBATE/IbHO, HAM HE HY2KeH KaJuOPOBOYHOU HpUHIUII 0TOOpa; HA0OOPOT, Mbl IIPUHU-
MaeM IIePeHOPMUPYEMOCTh KaK IPHHIMII JOKAJLHON KBanTopoil dpusuku?®. Bropoit ap-
TYMEHT HOCHUT cKopee ¢uiocodcknii xapakrep: npujasas (pyHJIaMeHTaJIbHOEe 3HAYCHUEe
BRST-dopmanu3my, Mbl momwin 6bi TpoTuB MakcuMbl [eiizenbepra, 4To noHsaTus (u, ec-
JIM BO3MOKHO, BBIYHCJIEHUS) JOJKHBI OBITH OCHOBAHBI Ha HabAtodaemoir. [103TOMY MBI
HCIBITBIBAEM IYBCTBO ITyOOKOTO yIOBJIETBOPEHUS TeM, 4TO Teopus Buruepa, paciimpes-
Hasl B COOTBETCTBHH C IOHATHEM MOJLYJISIPHOM JIOKAJIM3AIUN, TPUBOAUT K (PU3HIECKOMY
CTPYHHO-JIOKAIH30BaHHOMY morenmuany A,(z,e) B dokoBckoMm mpocrpancrse GOTOHOB
[19]. CymecTBOoBaHEM 5TOTO CTPYHO-IOIOOHOIO OOBEKTA TAKZKe OObIACHIETCS OJTHO CTAPOe
nabaoaenne aareopamdeckoit K'TII, 3akaouatormieecs B ToM, 9TO omepaTropHas aJrebpa,
MOPOK/IeHHAS HANPS?KEeHHOCTAME MOJIsI HAPYIIaeT JAyaTbHOCTh Xaara JIjIs TOPOU A JIbHBIX
obJiacreii mpocTpancTBa-pemMenn. Bee 3tu yrBepzKieHnsi 0000IIAI0TCs HA IPE/ICTAB/IEHUSI
0oJ1ee BBICOKUX CIUPAJbHOCTEH W Caydail CIupaJbHOCTH 2, TJe BUTHEPOBCKAS KOBAPW-
aHTHasd “HAIPAKEHHOCTH SIBJISIETCd 4-TEH30POM C ajaredpamdecKuMU CBOHCTBAMH TEH30-
pa Pumana u rie cTpyHHO-JTOKAJIU30BAHHBIN “MIOTEHIHA — 3TO METPUUECKHil 2-TeH30D,
SIBJISIETCSI, TI0 OYE€BUIHBIM MPUITHAM, OCOOEHHO MHTEPECHbIM. B mMpOTHBOIOI0KHOCTH Ha-
HPSI?KEHHOCTSIM 110JIsI, CBOMCTBA MOTEHITNA/IOB HA MAJIbIX PACCTOSHUSX HE YCJIOKHSIIOTCS €
poctom cnupasibHoCcTH. HO HaM moka Hem3BeCcTHO, Kak (hOPMYINPOBATEH B3aAMMOILHCTBUS 1
KaK CTPOWTH TEOPHUIO BO3MYIIEHUI JIJIsT CTPYHO-TOIO0HBIX JIOKAJN30BAHHBIX MOJIeil; 0K~
JlaeTcs, 9To hopMaJibHOE TOIpaKaHue CTaHIaAPTHOMY TOYeIHOMY (DOPMAJIM3MY IPUBEIET
K nHGPAKPACHBIM PACXOIUMOCTSIM.

3a BceMu TUMM 3aMEYaHUSMU CTOUT TEOPHsi, KOTOPas HOC/Ie OHeparopHoil ¢hopmy-
JINPOBKU KBAHTOBOIl MEXaHUKHU B THJILOEPTOBOM IIPOCTPAHCTBE SABJISETCS CAMBIM BNEUAM-
ASOUUM NPUMEPOM NPEKPACHO20 COOMBEMCMEUA PUUMECKUT U MAMEMAMUYECKUT NO0-
namuii: modyaapnas (Tomuma-Takecaru) meopus onepamoprols anzebp W ee BIEYATIIsA-
I0Iasl CHJIa CBSA3BIBATH BMECTE CTATHCTUYECKYIO MEXAaHHUKY, JOKAJTU3AINI0 B KBAHTOBOI
TEOPUH TOJIsI U JIOKAJTBHYI0 KBAHTOBYIO (DPU3UUECKYIO CYITHOCTD /I BBIBOIA BHYTPEHHUX
U BHEIIHUX CUMMETpHil u3 OOIuX CBOHCTB onepaTopHbix ajredp. Torjga Kak Ko Bpeme-
HU OTKPBITHS KBAHTOBOI MEXaHUKHN TEOPHs THIL0EPTOBA MPOCTPAHCTBA ObLIA MOJTHOCTHIO
co3nana, 0 GU3UKH JOJKHBI OB TOABKO M3YUUTH ee’t, paspuTme MOLYISPHON TEOpHH
B cepejguHe 60-X OBLIO MOJJIMHHBIM “Jaf0T — Oepu’ B OTHOIIEHUSX MKy (DU3UKOH H
MaremaTukoit. Co cTOpoHBI (U3UKOB MOApasyMeBatoTcs Xaar, I'yreHropn 1 BuHHUHK 1
UX HCCJIJ0BAHUS CTATUCTUIECKOI MEXaHUKH OTKPBITHIX CHCTeM (T.€. HEMOCPEeJCTBEHHO B
TEePMOJIMHAMUYIECKOM TIpejiesie GeCKOHEIHOTO 00beMa, MIUHYsI KBAHTOBAHHUE B SIIIUKE), /e
NCTUHHAST PABHOBECHASI TEPMOINHAMUKA, CTAHOBUTCSI CIIPABEINBOIT Oe3 MONpaBOK Ha KO-
HeuHbI 00beM. OHOI U3 UX HAXOI0K OBLIO TO, YTO B TEPMAJTHLHOM COCTOAHUHU F€HEPATOP
CJBHUTOB 10 BPEMEHH HMEET JBYCTOPOHHUN CHUMMETPHYHBIN CIEKTp, U UTO TO sIBJIEHHE
CBSI3aHO C cuMMeTpueil Mexk 1y aaredpoit Hab/ro1aeMbix u ee KoMmMmyTanToM. OHU TaKzKe
npentudunuposan Tak nazssaemoe KMIII ceoticmeo (KMS (Kubo-Martin- Schwinger).
— ITpumevanne mepeBoIINKa) KK XapaKTePHOE CBOMCTBO TEMIOBOrO PABHOBECHSI, TPH/Ia-
Bag TaKuM oOpa3oM (pyHIaMeHTaIbHOE 3HaYeHHe HAOJII0/IeHnI0, KOTopoe B pykax Ky6o,
Maptuna u [IIBuHrepa OBLIO MPOCTO AHATUTHUUIECCKUM TEXHUUECKUM TPIOKOM, ITO3BOJISI-
10UM 130€eKaTh BBIYUCACHUS CJIeJ0B /it rub0CoBCKux cocrosauii. C MareMaTundeckoit
CTOpOHBI, ToMHTa TpeyCles B BBIABUKEHUN MOJY/ISPHOTO CBOMCTBA I'PYHIIOBHIX aJredp

23310 pasyMHO, HOTOMY |TO /000 KBAHTOBBIN IPHHINI 0TOOPA, JaskKe eCIH OH IIOKa HeJOCTATOYHO
sICeH, ABIAETCs Gonee PyHIAMEHTAILHBIM, YeM KJIACCHIECKU PUHIN (JI1asKe BIIOJIHE MOHATHIH)

24Yacro me znator, uro umenno Opun Jlonnon [26] (a ne Jlxon ¢on Heiiman) Brepsble BBEI MOHATHS
rujib6epTOBa MPOCTPAHCTBA M “BpAIlEHUil B MUIbOEPTOBOM MPOCTPAHCTBE” (YHUTAPHBIX ONEPATOPOB) B
KBaHTOBYIO dbu3nKy. Tak Kak on paboras rorga accucrenToMm B Texundaeckom Yuusepcurere lllryrrapra,
TO OKA3aJICsT BHE “KBAHTOBOTO AMAJIOra’’, W €ro CTaTbd KaHy/a B 3a0BeHHME, HECMOTPSA Ha BOCTOPXKEHHBIH

or3bIB B cTarhe Mopaana o Teopun mpeobpasopanmii [27].
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(CBSI3AHHOIO € OTHOIIEHUEM MEXK/ly LPABLIMU M JIEBBIMU MepaMK Xaapa) IPsIMO B Cep/i-
e o0ImMX ornepaTopHbiX aJjredp; Takecaku pacHimpul TEOPUI0 U BMecTe ¢ BUHHHMHKOM
(BCKOpe mocJie TOro, Kak rJIaBHble TepOU 0T MATeMATHKOB U OT (DU3MKOB BCTPETHJINCH HA
koudepenruu 1967 B Baron-Pyx) ycranosui ca3b ¢ KMI-cTpykTypoii dhusukos, To-
rja Kak KKOHH HCIOTB30BAJ 3TU HOBbBIE OHSTHS (BK/IIOUYast (DU3UIECKYIO TEPMUHOJIOTHIO ),
YTOOBI 3HAYUTETHHO PACIINPUTH Kaaccuduramumo dpakTop-aaredp, HauaTyio Moppeem u
dboun Heiimanom. [Torpebosasocs emie gecsaruierne, 4robbl dusnk Buuman (Wichmann)
BMecTe co cBouM MoJionbiM PhD crymenrom u corpyannkom Busonbsiro (Bisognano) o6-
HapPYKUJIU F€OMETPUIECKHl aClIeKT 3TOi TeOpUHU, pacCMaTpUBasd JIOKAJTM30BaHHbIE 10/1aI-
reopsl KTII; B 3TOM ciydae oHEM JIOKa3aJM |UTO, €CJIH JIOKAJbHAadA ajredpa, CBA3aHHAA C
00.TaCTSIMU TPOCTPAHCTBA-BPEMEHHN MOPOKIeHA TOUETHBIMHU TOJISIMHI, TO MOy IAPHBIE TaH-
Hble aJireOpbl, JTOKAJIU30BAHHON HA KJIWHE, COCTOSAT U3 MO/LYJISPHON IPYIIIIbI, SBJISIONIENRCS
UJIEHTUYHON JIOPEHI-OYCTY, COXPAaHSIONEMY KJIUH, U MHBOJIONUKM TOMUTA, CBA3bIBAEMOI
¢ OTpakKeHneM OTHOCHTEBHO OCTPHUS KJIMHA, KOTOPOe (C TOYHOCTBIO 0 T-BPAIIEHUS BO-
KPYT IPOCTPAHCTBEHHOMN OCH, MEPIEHIUKYISIPHON K OCTPUIO) OCYIIECTBIISIETCSI H3BECTHBIM
TCP-onepaTopoMm KBaHTOBO# Teopun mnojs. Tepmoannamudeckuii acekt KMIII, cBa3an-
HBIT ¢ JIOpeHI-OycTOM ([ocjie OrpaHuYeHusi BAKYYMHOIO COCTOsIHHs ajireOpoil KJIMHA),
Ka3aJiCsl Ha MepBblil B3I HeMuoro meobsrausiM. Ho mocse Toro, kak Croesn (Sewell)
CcMOT' O0'BEIUHUTH ITO HAOJIOJEHUE C JIPYTUM HEOXKHJTAHHBIM CBOHCTBOM, & UMEHHO, C Tell-
JIOBBIM M3JIYUeHHEeM YepHBIX JbIP XOKHHIA, U IOCJe TOro KakK YHpPY IPOaHATU3UPOBAJ
MBICJIEHHBIII 9KCIIEPUMEHT, PAaCCMAaTPUBAIONINI PABHOMEPHO YCKOPEHHOIO HaOJIIOaTe s B
TEOPETUKO-110JIEBOM BaKyyMe, 00e CUTyalluu OKa3aJ/IuChb B 3HAYUTE/IbHON Mepe JIeMUCTU-
dunupoBanbl HaXOXKeHUEM ux 00mero kopus. Cjreayionime Tojbl XapaKTepu30BaINCh
yrryOieHueM CTPYKTYPHOI'O MOHUMAHUS ONEPATOPHON ajarebpandeckoil MOIYJISIPHOCTH U
ee CBSA3M ¢ TeOMETPHYECKUMH aCeKTaMi CHMMETPUH U JIOKATH3AUN (MOLYJISIPHAST JIOKA-
JTM3AIHUs), & TAKZKe TEILIOBBIMU MPOSIBICHUSMHA (TEePMATbHOCTD JTOKATH3AIMN ).

B nocnieiame rogpl onmucaHHasg BBIIIE cXeMa MOIYIIPHOM TOKATA3AIUN BOIILIA B HOBYIO
dazy. Torya Kak Ji0 HeJlaBHET'O BDEMEHU OHA, IJIABHBIM 00pPa30M, CJIyKU/Ia I U3y YeHU s
JIOBOJILHO ODINHMX CTPYKTYPHBIX CBOWCTB W JIOKA3aTEIbCTBA MATEMAaTUIECKUX TEOPEM B
KBAHTOBBIX TEOPHUAX I0JIS, YJIOBJIETBOPSIONINX ONpe/IeJIeHHBIM TPpeOOBaHUAM, ceiidac cTa-
JIO SICHO, YTO OHA COJEPKUT JIOJTOZKTAHHBIe KOHIEHIUN JIjIT HOBOIO KOHCTPYKTHUBHOTO
mo/ixo1a, Koropslit Brepseie B ucropun KTII #He ucnonb3yer KBa3uk/1acCHIecKne KOCTLITH
JarpanxkeBa KBanToBanusi. OHUM U3 €r0 MEPBHIX YCIEITHBIX UCIHBITAHUN ObIIO 3aI0/THE-
HUE BBIIEYTIOMSHYTHIX JIa3eeK, OCTaBJIEHHBIX OIpe/ieJIeHHbIM TpejicTaB/ienneM Buruepa c
MOJIOYKUTEIHHON dHEprHeil, CBONCTBA JIOKAJIU3AIMH KOTOPOTO HE MOTYT OBITH OIMHMCAHBI B
TepMUHAX TOYEYHBIX IOJIEell ¥ KOTOpOe He YJIAaeTCs MPOKBAHTOBATH JIarPAHKEBLIM METO-
JIOM.

Jpyroe ycueninoe npuMeHeHe MOJLYJISPHO JIOKAJIN3AIUU IPUBEJIO K IJIyOOKOMY KOH-
HENTyaJbHOMY MOHUMAHUIO KOHCTPYKIUU OyTcTpan-popMpakTop s IByMepPHbIX (ak-
TOpU3yIuXcs Moeseii. CrycTst HECKOJIBKO JIET TMOCJIe TOTO, KAK MEUTHI O € JMHCTBEHHOM
OyTcTpale S-MaTpHUIBl MPUBEJA B TYNHK, U UX OCTATKH OBLIH IepepaboTaHbl B CTPYH-
HYIO T€OPHIO BCEro, HEKOTOPBIe (DU3UKHU CleJIald CKPpOMHOe HAOJI0/IeHne, UTO OyTcTpar
S-MaTpHIbl MOXKHO 3aCTaBUTH PAbOTATH JjIs CHEIUAJJIBHBIX CEeMEHCTB JIByMEPHBIX WHTE-
IPUPYEMBIX MOJEJEi, TaK Ha3bIBAEMbIX hakmopusyrouurcs modeseti. Jaaexkuit or Toro,
110061 ObITH Teopueit Beero, Oyrcrpan S-marpunsl aist (pakKTOPU3YIOMIUXCSA S-MATPHIIL,
OKazaJicsd HavaJIoM KOe-4ero JeficTBUTe/IbHO HHTepecHOro. BoJiee mpocrast CTpyKTypa yHU-
TapHOCTHU, KPOCCUHTA U KOBAPUAHTHOCTH B KOHTEKCTe (DAKTOPHU3AINH TO3BOJIMIA HE TOIh-
KO KJjaaccupunupoBarb (pakTOpU3yIOMUecs S-MATPUIbI, HO TakzkKe pa3BuTh opmdak-
TOPHBIN (popMaIu3M, TPUBOJAIINN K €UHCTBEHHOMY olpejieieHnio (popMmpakTopoB ru-
norerndeckoit KTTI, acumnrorndeckue mpeiesibl KOTOPOit pu OOJIBITHX BpeMeHaX BOC-
IIPOU3BOIAT OyTCTpall S-MaTpuIilbl. BelloiHeHne ¢BoiicTBa KPOCCHHTA CJeyeT HMPU ITOM
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TEOPETUKO-II0JIEBBIM OKUJAHUSIM (KPOCCHHI' KAK KOJLIEKTUBHbI 3((DEKT Beex mpomMerxy-
TOYHBIX COCTOSIHHI), & He JyaJbHOCTH CTPYHHOH Teopuu (KPOCCHHI UCKJIIOYUTETHHO B
TepMHUHAX OGECKOHEYHBIX OJHOYACTHUIHBIX OAllleH).

BonbmuuCTBO 9THX pe3yabTAaTOB OBLIO MOJIYYEHO MyTeM 100aBjeHus HOBBIX perel-
ToB K LSZ Teopum paccesHusi, KOTopas B pe3yJbTaTe NMpHUBeJTa K €INHCTBEHHBIM MHO-
royacTuIHbIM (hopMbaKTOpaMm, TPABIILHOCTH KOTOPHIX OBLIA TMOAepzKaHa TPOBEPKAMI
CaMOCOTJIACOBAHHOCTU. DTH PEIENTHI, OJHAKO, YCAOKHIIOT MOHNMAHUE KOHIEITYaTbHOTO
Mecta Mojesieit pakTopuzamnuu B pamkax KTTI, uro gasisercs BaxKuoit mpodsemMoii, ecyiu
MBI XOTUM HCIOJIb30BaTh X B KadeCTBE TeOPeTUUecKOil JlabopaTopun s HemepTypOa-
tuBHOro nmoaxoya K KTII, a me Toapko paanm Hux camux. OKa3bIBaeTcs, YTO 3TU MOJIETN
XapaKTepU3yIOTCs CYIMECTBOBAHNEM CBOOOTHBIX OT MOJSIPU3ANUU BAKyyMa TeHEepPaTOpOB
(polarization-free generators (PFG)) st Jlokajm30BanHbIX Ha K/uHe aire6p?, npeobpa-
3oBanust Pypbe KOTOPHIX CBsI3aHbI ¢ ajgredpoit 3amosogankosa-DPaaeesa. Mogynspaast
JIOKAJIM3aIus W BbI3BaHHAS B3aMMOJIEHICTBHEM MOISIPHU3AIN BaKyyMa HEPA3pPbIBHO CBS-
3aHBl C TPUYUHHON JIOKATBHOCTBIO, T.€. C T€MHU CBOICTBAMH, KOTOPBIE JIEZKAT B OCHOBE
peskoro pasnmuns Mexkay KTII u mroboit dopmoit peiaTUBHCTCKOIT KBAHTOBOW MeXaHH-
ku. BecbMa npumedare/ibHO, YTO BbI3BaHHAs B3aUMOJEHCTBUEM HOJISPU3AlMs BaKyyMa,
Hen30eKHOe CTPYKTYPHOE IPUCYTCTBHE KOTOPOit OBLJIO BIIEPBbIE OTMEYEHO B CTAHIAPTHOM
nocranopke KTII eme @appu n Onmenreiitmepom (i KoTopast OblIa TPUIHHON KOHIIETTY-
AJIBHOM CJIOKHOCTH B COOTHOIIEHUH MOJIe-4ACTHIBI ), TEIePh BO3BPAIIAETCS KAK EHTPAIb-
HOe KOJTMYECTBEHHOe TOHATHE TIPU HemepTypOATHUBHOM MMMAHEHTHOM KOHCTDPYWPOBAHUU
MOJIEJIECH.

Xors B 00JI€e peamCTHIeCKuX KBAHTOBBIX Teopusix noJs wer Hukakux PFG, ymo-
BJIETBOPSIONINX (PU3MYECKH HEOOXOIMMBIM CBOWCTBAM OIEPATOPHON 00J1aCTH, Ujes, 9TO
cymecrByer kiaccudukanus (we PFG, HO 0OlHAKO KOHCTPYKTHBHO JIOCTYIIHAsI) TeHepa-
TOPOB aJredp KJIWHA JazKe B OOIIeM cjydae, HABOJUT Ha PAa3MBIILIeHUsd. Takue renepa-
TOPBHI HEJIOKAJIBLHBI B CTAPDOM CMBICJIE, HO WX Ha3HAUEHWE — He MOCTPOEHUE HEeJTOKATLHON
KTII, a ckopee ucnosib3oBanue CTpyKTYPHOU HPOCTOTHI, MOJYYEHHOM 1yTeM oc/iab/ieHust
JOKAJIM3AMINZ Ha TPOMEYKYTOIHBIX CTAUAX BLIUHCIeHHi. MogyaspHas Teopus JOKa-
JU3AINAA OTBOJUT MPUBIJIETHPOBAHHYIO POJIb ajredpaM OMepaTopoB, CBI3aHHBIM C MPO-
CTPAHCTBEHHBIMH OOJIACTSAMU KJIMHA; B HEKOTOPOM CMBIC/I€, KOTOPHIl MOYKeT OBITH CeTaH
TOYHBIM, AJITeOPBl KJIMHA OCYIIECTBIIIOT HAWIYUIINI KOMIPOMUCC MEYKIY YACTUIIAMU U
nojigmu. Ecjiu npu JlarpaHKeBoM KBAHTOBAHUU [MOCTPOEHUE MOJIE/IU 110 TEOPUHU BO3MYIIE-
HUIl B NPUHIMIE 33JaH0, KaK TOJIbKO 3ajana dyukius Jlarpanxka, o KTII B moaxoze
MOJLY/ISIDHOI JIOKAJIN3AIUN €IMHCTBEHHBIM 00PAa30M OMPEJIE/IsieTCs] B TEPMUHAX CTPYKTY-
pbl ee aarebp kiuHa (MO3UIMsT AJre6pbl KIMHA CPed aaredpbl BCEX OMEepaTOpOB, WUJIH
aIredpanveckoii CTpYKTYpPbl TeHepaTopoB). Are6phl JIJIs MEHbIIUX obaacTeil (mpocTpaH-
CTBEHHOIIOI00HBIE KOHYCBI, JBOJHBIE KOHYCBI) OLPE/EIeHbl B TEDMUHAX AIreOpanvecKux
nepecevyenuii ajredp Kanna. B orimdue ot jjarpanzkesa MoJIxX0/1a, 3/1€Ch HET MeCTa, IJ1e HaM
MOT'YT BCTPETUTHCS YABTPAMUOIETOBBIE PACXOJIUMOCTH; XY/IIIEE, YTO MOYKET CJIYUUThC —
TO, 9TO Mepecedenue aarebp KJIMHA, CBI3AHHBIX ¢ aarebpoil JBOITHOr0 KoHyca, OymeT Tpu-
BHAJIBHBIM (MHOXKATEIeM euHuUIb). B aroM ciaydae uckomoit sokanbuoit KTTI, cBst3an-
HOMI ¢ JIAaHHBIMU HA, KJIMHE, IPOCTO HE CYLIeCTBYeT. B jlarpaHzkeBOM 110/1X0/Ie HeT HUKAKUX
IPaBJIONOJI00HBIX KPUTEPUEB CYIIECTBOBAHUs, HO HUKTO M HE JyMAeT, 4TO JIaI'DAHZKEBbI
MOJIEJIU C HeIIePEHOPMUPYEMbIM TIOBEJCHUEM HA MAJIBIX PACCTOSTHUSIX MOTYT ObIThH CBSA3AHBI
¢ Marematndeckn cymectByomuMu KTII.

250Q6nacTh KIMHA — HaIMeHbINas 06I1acThb, A8 KOTopoil cymectsosanre PFG coBMecTHMO ¢ mpucyT-
CTBHEM B3aUMOOEHCTBUSI.

26Qneparoper anrebpul 3amonomuankosa-Paggeesa AT CaMy0 HPOCTYH HILIIOCTPAIINIO TAKHX TeHe-
paTopoB anrebphl KanHA. VCmonb30BaHme MPOCTHIX HETOKAJIBHBIX OMEPATOPOB s MOCTPOEHUS JIOKAJIV-
30BaHHBIX ajreGp He OrpaHHIUBAeTCH JBYMsi u3MepeHusaMnu [20].
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YpesBblyailHO UHTEPECHO OTMETHUTh, 4TO MO/LYJISPHAsT JIOKAJIU3AIUsd 00 be [MHsIeT TPU
BaxKHble HepeaJn30BaHHbIE WJIeU HPOILIOr0 U JaeT UM HOBYIO IIEPCIEKTHUBY.

e llesi, 9TO KOHCTPYKIUs, KOTOPasg OTKA3BIBAETCS OT KOPPEIANMHOHHBIX (hyHKIHU B
MOJIb3Y S-MaTpuibl 1 GopMdaKTOPOB, 06I3aTEIBHO CBOOOIHA OT YIbTPaduoIeTo-
BBIX PACXOIUMOCTelt; 3T0 0000IeHne cTapoit ujaen 6yTcTpana S-MaTPHIIBI.

e lles ncmoap30BaTh BMECTO TOBOJIBHO-TAKU CHHTYISPHBIX KBAHTOBBIX MOJIEH MOPOXK-
JlaeMyIo MU JIOKQJIbHYIO CeTh NHJIEKCUPOBAHHBIX POCTPAHCTBOM-BPEMEHEM Ollepa-
TOPHBIX aaredp . DTOT IMar aHAJOTHYEH HE3aBUCHMON OT KOOPIWHAT TPAKTOBKE,
MPUHSITON B COBpeMeHHOi uddepeHnnaibaoii reoMeTpun. Ty U0 OTCTAUBAI C
koura 1950-x Xaar, u B pe3y/bTrare KOJJIEKTUBHBIX YCUINN HECKOTbKHUX JIeCITHIe-
THil, OHA BBIPOCJA U CTaJIa TeM, 9TO Temepb Ha3biBaioT ajarebpamdeckoir KTII win
Jlokaubnoii Kpanrosoit @usukoii [4].

o Jlyx, Jiexkaluil B OCHOBE 110/IX0JIa T€OpUU LpejicTasjienuit Buruepa K reopusim 6e3
B3aumozeiicteusi. OH Jaer npuMep MMMAHEHTHOCTH (HUKAKUX KJIACCHYIECKUX KO-
CThLIEIT) B OY€Hb ClENNaTbHOM KOHTEKCTe, HO B oTngue ot aarebpandeckoit KTTI,
IVIaBHBIM IpUMeHeHueM KOTOPOil OblIa CTPYKTYpPHAas CTOPOHA, BUTHEPOBCKas KJiac-
cuduKaInus npeacTaBaeHnil ¢ MOJI0KATEILHON SHepTrueil U cBsI3aHHas ¢ Heil aared-
pamdeckas ceThb B mpocTpaHcTBe PoKa MOJTHOCTHIO KOHCTPYKTHBHA. XOTEIOCH OB
BBECTH 3TU UJIEM B MHUP B3auMOJieiicTBUil, n3bexKaB HEOOXOIUMOCTH BBOJIUTH HEUM-
MaHEHTHBIE TMOJIEBble KOOPANHATU3AINNA.

Bcee 310 MOXKHO paccMaTpuBaTh KaK BO3POZKIeHHEe HEKOTOPBIX Heil CTaporo Mmoaxo/1a
OyTcTpamna S-MaTpuibl Ha 6ojiee BBICOKOM KOHIENTYaJIbHOM U MaTeMaTHIeCKOM YPOBHE,
Ternepb He aHTaroHucrudHoe nousrusam jokaansanun KTTI off-shell, a ckopee siBiisiromeecst
€ro HOBBIM KOHIIENTYaJIbHbIM ODoratenuemM. /st 1ByMepHbIX Moiesieii Ob11 chopMyIupo-
BaH M YCIIEITHO UCIBITaH Ha (hakTopusyomuxest Mojessix [29] crporuit Kpurepwuii perenst
cTapoii mpobIeMbl MATEMATHIECKOTO CYIMIECTBOBAHUS (4ero neprypObaTuBHAas JarpaHzKeBa
TEOpUsl KBAHTOBAHUS HE MOYKET JATh 110 M3BECTHBHIM MPUYMUHAM) B BUJIE TOJIAMOIIET0Cs
HpOBEpKe CBOMCTBA creneHeit ¢BoOobl (anajsoruarnoro modular nuclearity) st ajare6p
kinHa. Tak Kak 3HaHue ajre6p K/auHa (T.e. FeHEPUPYIONIUX OIEPATOPOB), KAK U3BECTHO,
rapaHTHPyeT eJUHCTBEHHOCTH BO3MOXKHON accomunpoBanuoii jjokaabnoit KTTI, pazymuo
O0ZKHJIATh, YTO CYIIECTBYET ajaredOpandecKoe CBOMCTBO, CBSI3aHHOE ¢ YUCJIOM CTeleHeil ¢Bo-
001, KOTOpOoe obecrevdnBaeT HETPUBUAIBHOCTH JIOKATBHBIX B3amMmojeiicTBuii. Kak u B
cTapble BpeMeHa, KOr/a CYIMEeCTBOBAHUIO TEOPUU YIPOXKAJIO IIJIOXOe TTOBEIeHNe Ha MaJIbIX
PACCTOSIHUSX 1IPU MHTEIPUPOBAHUU 110 (DJIYKTYaIUsIM CHHI'YJISIPHBIX TOYEYHBIX MOJIEBbIX
KOOP/IMHAT, B HOBOil BHyTpeHHEel ocTaHoBKe 6e3 CUHTY/IsIpHOCTE 1 0e3 KOOpIMHATH3AINN
CBOIiCTBA KBAHTOBOTO (pA30BOI'0 MPOCTPAHCTBA OIPEIESIOT, IPUBOJIUT JIU ClIeluduIecKast
crapToBas cTpykTypa aareopnl Kiauna K KTII nin mer.

Bo3MoxkHO 3/1€Ch CTOUT HATIOMHUTH YUTATETI0, YTO HEKOTOPBIE U3 OOJIBIINX TeOPETH-
YEeCKUX OTKPBITUI HPOILIOrNO CTOJIETUsI ObLIM CJleJIaHbl IIyTeM IepejyMblBaHUs U Hepe-
JIeJIBIBAHUST 32HOBO 7K€ CYIIECTBYIOIIUX TEOPEeTHUYECKUX moctpoenunit. Korma DiHImTEH
€O3/IaBaJl CIENHAJIbHYIO0 TEOPHUIO OTHOCHTEILHOCTH, (hOpMYJIbI Ipeodbpa3oBanus Jlopenma
U UX CBS3b ¢ ypaBHeHHAMU MakcBesa ObLIH yzKe OTKPBITHI, HO UX PEBOJIIOIMOHHOE 3HA-
JeHme 11 HOBOTO MOHATHS MPOCTPAHCTBA-BPeMeHH MOHATO He 61102, Boibmoit yemex
1neprypbaTUBHON 1IEPEHOPMUPOBKU COCTOsLI HE B OOHAPYKEHUU HOBBIX HPUHIUIIOB, Jie-
xamux B ocnoBe KTII, a ckopee B npuBejieHuN M3BECTHBIX MPUHIIUIIOB B COOTBETCTBUE

27Cpem/1 HCTOPUKOB UMEIOTCS PA3HOTIIACHS, MOT JTH DUHINITEH, KOTOPBIH ObLT HA BEPIIUHE U KOHIA
19-ro Beka, 3uaTh 00 3THX POpMyIax, BO3MOKHO, Oecco3HaTENbHO. B 11060M cirydyae, BHIBOM, B €10 HOBOI
MHTEPIPETAluU NPOCTPAHCTBA-BPEMEHH ObLI [OJHOCTHIO HOBBIM U 4PE3BbIYAHO KPACUBBIM.
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¢ HOBBIMU MOHATUSMU U 00Jiee aJIeKBATHON TEXHUKOW BbIYUCAEHUIT, KOTOPas MO3BOJIMIA
YIPABJISATH OIPeJIeIEHHBIMA ACIEKTaMU YIBTPAGMHUOIETOBBIX PACXOIUMOCTE HA I3bIKe 00-
Jiee bu3nuHOI Mapamerpusanuu. Beipaxkasich Texuundecku, ctapas popmysmposka KTTI,
HAXOJUBINASCA 10/ CUJIbHBIM BustHueM (opMain3mMa KBaHTOBOI Mexanuku (Benriesn,
TaiiTyiep) OblTa 3aMeHeHa HA SIBHO PEIATUBHCTCKYIO, KOTOpasl MO3BOJIHIA sICHEE Da3/Iu-
YaTh JIATPAHKEBBI (HEMepeHOPMHUPOBAHHbBIE) U (DU3MUECKHe MapamMeTpbl. XOTs U KBaH-
toBas Mexanuka, u KTII sBjstorcss KBAaHTOBBIME TEOPUSMU, HEU30EKHOE HPUCYTCTBUE
MOJIAPU3AIIE BaKyyMa U CJIeAYONne U3 3TOTO CYIIEeCTBEHHBbIE CTPYKTYPHBIE HW3MEHEHUsI
JUIIA0T HAc BO3MOKHOCTH IpeacTaBaaTh KTII kak HeKyI0 pelsaTHBUCTCKYIO KBAHTOBYIO
MeXaHUKY; 3TOT (aKT, JazKe B HACTOLAIIEE BPeMs, 9acTO HE OTMeYaeTCs.

Xora KTII apnagerca yauBUTEIHHO YCHENTHONW CXEMOW MO YacTH COTJIACHSA C JKCIIe-
PUMEHTOM, OTCYTCTBHE XOTh KaKO{i-TO MaTeMaTniecKu KOHTPOJUPYEMON Mojesn (Kpome
CIIENNAIBHBIX CJIy9aeB B HU3IIHX PA3MEPHOCTSIX) U OTCYTCTBHE BCECTOPOHHEH KOHCTPYK-
THUBHOI CTpaTeruy, UCIOJb3YIONell OCHOBHBIE NMPUHIUILI 0e3 “KJIaCCHIeCKUX KOCTBLIE”,
CTaBUT €€ OCOOHIKOM OT KBAHTOBOW MeXaHUKHU U OOJTBITUHCTBA APYTUX 00JacTeil TeopeTn-
veckoit husuku. Kpurudeckuii BOmpoc, caeayoNnii 13 BLIIEYTOMSIHYTBIX HCTOPHIECKIX
3aMevaHuil, 3aKJII0YaeTCd B TOM, JIOLYCTUT JIM T€OPUs, KOTOpas Obljla C HAMHU B Te4YeHue
oosiee yem 70-Tm JieT m HojBeprajiach yzKe OJHOMY PEBOJIONMOHHOMY HU3MEHEHHIO CBO-
ero popmMan3ma, emie OJWH TOCT-TIEPEHOPMUPOBOYHBIN PEBOJIIOIMOHHBIH TTar, KOTOPHIi
mpeBpaTu Obl ee B aBTOHOMHYIO TEODHIO, MOMO0OHYIO mpe/amecTBoBaBmuM. Hamnune pa-
JIUKAIHHO OTJIMYHON (hOPMYTUPOBKY, YMEHBINAIONIEH POJTh TOJEeBBIX KOODIANHATU3AINN B
LOJIb3Y MH/EKCHPOBAHHBIX [IPOCTPAHCTBOM-BpeMeneM asredp 4] — odenb cepbesublii Ha-
MeK Ha 9TY BO3MOMKHOCTLZS,

OcobenHo paUKaIbHBIN PE3yaIbTAT M0 CPABHEHUIO CO CTAHIAPTHOIT JJarpaHKeBOil cxe-
MOiT — BO3MOKHOCTH onucath mnoJnaonennyio KTII co Bcem ee cTpyKTypHBIM OOraTcTBOM
B TEpMHUHAX KOHEYHOTO YUCIa “MoHad”, T.e. KONUI OJHOTO YHUKAJTBHOIO 00bEeKTa B 001l
OKPYZKAIoIIeit cpejie, mpuueM Bes (pU3MKa 3aKOIUPOBAHA B OTHOCUTETBHBIX MOJTOKEHUIX
srux Kouuit. Ecoim Bel mHTEpIIpETHPYETE CII0BO MOHAAG B 9TONH (DU3NIECKONR peaTn3aiun
dbunocobun Jleiibunma Kak yHUKAJIBHBIA (¢ TOYHOCTHIO 70 M30MOpdU3Ma) TUIEPKOHeY-
morii Trna 111, daxrop Mioppes-don Heiimana?®, okpyzKaloniyio cpey Kak o0benHeHHoe
TIIB0EPTOBO MPOCTPAHCTBO, B KOTOPOM 3Ta OMepaToOpHas aiaredpa CUIUT B PA3JIUIHBIX
MO3UINUAX U €CJIU ITH OTHOCUTEIbHBIE TIO3UITUHU OTIPE/IeIeHbI COOTBETCTBYIONIUM CIIOCOOOM
B T€PMHHAX MO/IYJISIDHBIX HOHSITHI ONeparopHoii aiareOpbl (MOLY/IsIDHBIE BKJIIOYEHUs U
nepecevdenusi ¢ 00beMHEHHBIM BAaKyyMOM), TO cyliecrBoBanue rpymmbl [lyankape (nim
KOH(MOPMHOIT) CHMMETPHE MPOCTPAHCTBA~-BPEMEHH M CETH JIOKAJbHBIX anreGp (mpon3se-
JICHHOf JeficTBHEeM 3TOil CHMMETpHH Ha MOHAJbI) OyayT caeacteuaMu’. OpHako Takoe
HOBOE€ CTPYKTYPHOE MOHUMAHUE He MOYKeT HENOCPEeJICTBEHHO OBITH MpeoOpa30BaHO B HO-
Bble CIOCOObI KJjacCuUIUpPOBaTh U CTPOUTH MOJIEJIH, ITO MOKA CJMIIKOM abCTPAKTHO.
KoncrpyupoBanue (pacimpeHHbIX) TeHepaToOpOB JOKAJILHON ajJrebpbl B COOTBETCTBHH C
MOJLYJISIDHOI TeopHeil aeT HOBOE OCHOBaHWE, U (KaK YIIOMSIHYTO BBINIE) B CIEIHATHLHOM
KOHTeKCTe (paKTOPU3YIONIUXCS MOJIe e, T/ie TeHePATOPHI aareOphbl KJIMHA HMEI0OT OCOOEHHO

Z8Muorne m3 nonaTuit (MOLYIAPHbIC BK/IOUEHMs, MOYJIApHBIE Tepecedenns) passus Bucbpox (H.-
W. Wiesbrock) [28], koTopblii, HECMOTDSI HA €I0 YAUBUTENHHO OPUIHMHAIBHYIO PABOTy, HE MMeJI HUKAKUX
IIIAHCOB IPOIOJIZKATH CBOIO aKaIEMUIECKY IO KAPBEPY B T€ BPEMEHA, KOIa OOIBIITMHCTBO YHUBEPCUTETCKUX
TO3UIINIA TOCTABAJIOCH CTPYHHBIM TEOPETUKAM.

299ta anrebpa, KOTOpast €CTECTBEHHO MOSABIAETCA B CXeMe KBAHTOBO-TEOPeTHKO-TIONEeBOi TOKaIN3aIun
¥ TIOJISPU3AIUT BAKyyMa, He TOSB/IsIeTCs B KBAHTOBOW MEXaHWKE, U CJIEIOBATEIBHO, TOIIePKUBAET DOJTb-
e CTPYKTYPHBIE PA3IMIns MeX1y KBaHToBOM Mexanukoit m KTTI.

30T raBHbBIi repoil 3Toil rIyBOKoil paboThl Ha L MOLY/IAPHLIMI BKIIOYEHUAMHI U MOIY/IAPHBIME Hepecede-
HUSAMU HE UMeJI HUKAKHUX IIAHCOB PA3BUBATDH CBOIO AKAIEMUIECKYIO KAPbEPY, TOIIA KAK €10 COBDEMEHHUKH,
KOTOpbIe Tak:xke HauwHaau padorats B KTII, HO moHsmn, 9TO Kapbepa B (DU3UKE IJIeMEHTAPHBIX TACTHUIL
BO3MOXKHA TOJBKO Y€PEe3 TEOPHUIO CTPYH, ITOJIYYWIN BHICOKNE AKAJTEMUIECKUE TIOTOKEHNUS .
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upocroit Buj, (6siu3K0 cBg3aHHblil ¢ anrebpoit 3amosonunkoba-Dajieesa), yxe umeercs
XOpoliee MOHNMAaHNe, KaK CTPOUTh UX HAa OCHOBE MPOCTPAHCTBEHHO-BPEMEHHOW MOJLYJISP-
Ho#t stokaTm3arun. OcobeHHO TO/Ie3eH [I/TsT TTPOBEPKH HOBBIX AJIT€0PANIeCKUX KOHIEMIHi
almapaT KHpaJbHbIX KOH(MOPMHBIX TeOopHil. 37ech 3ajada COBPEMEHHBIX HCCJIeI0BaHMil
COCTOHUT B TOM, 4TOOBI KJIACCU(MUIUPOBATH U CTPOUTH TaKHe TEOPHH IIYyTeM JeTaTu3alliu
obmux npuununos u noudaTuit KTTI, BMecTo Toro 9ToOb onmupaTrhbcs Ha MaTeMaTHIECKHe
CTPYKTYPHI ( HAIpUMED, I'PYIIbI [eTeb), He JOMYCKAIIe aHAJI0r0B B 6ojiee BBICOKOI
Pa3MepHOCTH.

Hemasuo pemennoit unrepecuoii 3aja4eit KTII, koropas nmorpeboBajia KOHIENTYaIb-
HOT'O MMOHUMAaHUA BHE PAMOK CTAHIAPTHON cXeMbl ObL1a mpobJieMa K6aHmosot adanmauyui
A0KANDHO020 NpuHyuna xosapuarmmocmu ddnwmetna K KTII B uckpuBIeHHOM TpPOCT-
pancrBe-Bpemenu. llpuuunna, 1o KOTOPOit perrennsi IPUMLIOCH YK/IATh TaK JI0JIT0, COCTOSLIA,
B TOM, YTO JIOKQJIbHBIE (JOCKYTO-TI0I00HBIE) n3oMeTpudeckue Tuddeomopdusmpl Kiac-
CHY€eCKOI TeOpHHU He UMEIOT HUKAKOW IPAMON peasn3aliui Ha yPOBHE KBAHTOBBIX COCTO-
AHUii (0 CPABHEHUIO ¢ YHUTAPHO PEATM30BAHHBIMU CTAHIAPTHBIMHU TJIOOATBHBIMA CHM-
MeTPHUIMH IPOCTPAHCTBa-BpeMeHH’, TAKUMHI KaK IyaHKape-HHBapHAHTHOCTb BAaKyyMHOTO
COCTOsIHUS B IIpoCTpaHcTBe-BpeMenn MunkoBckoro). Craugaprabiii (hopMain3m jjist Ma-
TEeMATHIECKUX OKHJAHUIT, OCHOBAHHBIN Ha JarpaHzkeBoM (QyHKIHOHAJE jeficTBus (nam
Jr060# ApyToit hopMan3M KBAHTOBAHWUS) HE OTIEJsIeT COCTOSTHUST OT OnepaTopoB. Tosh-
KO IIOCJIE TOT'O KaK aJredpamdecKuii moJIXo/l IMPUBe/ K TAKOMY pa3/eIeHuIo, CTaJI0 SACHO
Kak (hopMyTHPOBATH KBAHTOBYIO JIOKAJIbHYIO KOBapHaHTHOCTH [31]. 113 anreGpamueckoii
GYHKTOPHAIBHON (HOPMYJIUPOBKHA B TepMHUHAX (DYHKTOpPA, KOTOPbBIH CBS3bIBAET KATEIO-
PUIO NPUYUHHBIX MHOTOO0Opa3uil ¢ Kareropueil onpeaeeHHbx ajaredp, crapas mpoodema,
C COCTOSITHUSIMU CTaJIa, SICHOIT: COCTOSIHUSI SIBJISIIOTCSI JIyaJbHBIMU K ajrebpam. [Ipm gya-
JTU3AIUA AIre0panIecKoro yTBep:KIeHus 0OHAPYZKUBAaeTCsI, 4TO TOJbKO Kiacchl (foleii)
COCTOSIHUI SBJIAIOTCS MHBAPUAHTHBIMU, KBAHTOBAS JIOKAIbHAS KOBAPUAHTHOCTD HE OCTaB-
JIgeT WX HeM3MEeHHBIMH WHIUBHIYAJIbHO. Pe3ynbTaToM 3THUX HCCAETOBAHUI CTAJT HOBBI
cniocod cmorpers Ha KTII: BMecTo Toro, urobbl paccmarpuBaTh KBAHTOBbBIE 1O/ HA 3a-
JAHHBIX JIOPEHIEBBIX MPUINHHO HOJHBIX (TI00aIbHO THIEPOOIHYECKIX ) MHOIOOOPA3HsIX,
TEOPETHKO-I10JIeBasd MOJIe/Ib B HOBOI cXeMe BBICTYIAaeT KaK (PyHKTOp MexKJy BCeMH IIpH-
YUHHO MOJHBIMI MHOTOOODA3HUsIMH ¥ OlEepPATOPHO-areOpandecKoii Kareropueil (Hampu-
Mmep anre6pa Beiing, anreopa CAR,...). Bo3HukaeT uHTepecHbIN BOMPOC: ABIAETCS JIH
kaxkiasd KTII B crapom cmbiciie pactupsemoit o KTII B arom HOBOM cMbIC/IE, T.€. MO-
xet Jjim ajirebpandeckoe ocHoBanre KTII B npocrpancrse-spemenu MUHKOBCKOTO ObITH
repeHeceHo Ha, Jirboe 1100aabHO Tuiepboandeckoe Muorooopasue. Ecin B3sTh anrebpy
cBOOOIHBIX TIOJIel B uX omeparopHo-anrebpandeckoii nocranoske (CCR, CAR), To 310
MOKHO TIOKa3aTh, HO B Oojiee o0OIeM KOHTEKCTe 3TO OYeHb TPYAHAS OTKPBITas Ipood.ie-
Ma. B mpocreiiniem ciiydae KupajbHBIX aaredp OHA CBOJAUTCS K BOIPOCY, JIOMYCKAET JIU
Mebuyc-KOBapHaHTHAsT ceTh aiarebp npojoJkenue Ha npoussosbaoe Diff(S). Dro, koHeu-
HO, BCET1a BO3MOYKHO, €CJIU MPeIINo/1araTh, 9T0 KHPAJIbHAS CETh NMEeT acCOIMUPOBAHHBII
TEH30p SHEPIUU-UMITYIbCA; TOT/Ia YTOOBI U3YUUTh HEUTO, UYTO MOYKET OKa3aThCsl TOJIE3HBIM
mnsg KTII B 6o/iee BBICOKHX pa3MepHOCTAX, CJIeIyeT CIPOCHTb O (PU3MIECKH BEPOSTHHIX
CBOIICTBAX CUCTEMBI OIIPE/IEIEHNS aJIredP OIepaTopoB, KOTOpas rapaHTUPYeT CYIIeCTBOBA-
HUE 9TOT0 PACIIUPEHUs. ITO MPUBOIUT K JOBOJBHO CHEIUAJIBHONR BEPCHE JAHHOTO BOIPO-
ca — MOKeT JIM KaK/ias KupaJjbHas ajrebpa B cMbicjie WHBapuanTHoCcTH Mebuyca ObITh
pacmupena Ha Teoputo ¢ Diff(S') cummerpueit (ne npejmosaras cymecTBoBaHus TeH30pa
SHEPrUU-UMIYIbca). OueBUIHO, UTO, ecu Bbl He MOXKeTe PeluTh 3TOT MPOCTOI BOMPOC
B 9TOM CIIEIUAJIbHOM CJly4dae, He OyjieT HUKAKUX IIAHCOB CAEeJaTh 9T0 i Hojiee 0b1ero
caydasi. Kaxkercs, ectb pa3yMHbIE MIPE/IINOJIOKEHUS O MOIYISPHOM PACIOJIOKEHUH, KO-
TOpOe JIefiCTBUTEIHHO pasperiaer 0000uuTh BhBOJ KoBapranTHocTn Mebuyca na Diff(.S)
KOBapUAHTHOCTb.
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O iMH MHTEPEeCHBIH MODOYHBIA Pe3y/IbTaT ITHX 3aMeYATEeJTbHBIX KOHIEHTYAIbHBIX 0-
cruzKeHu# (KOTOPBI OCTABAJICS B 3HAYUTEIBHOIl CTENEHH HE3aMEYEHHBIM HA O0OUYHHE
GOJIBINOrO CTPYHHO-JIOMIHUPYEMOTO KapaBaHa) COCTOUT B TOM, 9TO MHOTOKPATHO 00CY K-
JlaeMble OIEHKH IMOJIEBBIX BAKYYMHBIX BKJIAJIOB B KOCMOJIOTHYECKYIO MOCTOSTHHYIO (60J1ee
yeM Ha 50 TOPSAIKOB BEJUYUHBI MPEBBIMIAIOININX HAOI0IaeMOe 3HAUEHNE) HAXOAATCA B
MIPOTHBOPEYHNH C BHIIEYIIOMAHYTOM KBAHTOBOII Bepcueil TOKaIbHO! KOBAPHAHTHOCTH DifH-
mreitna. [locsieuss He nojiepKuBaeT HAaMBHbIE APTYMEHTDI 110 OIIEHKe SHEPIUU HYJIEBbIX
KoJsiebanmii, Takne Kak B pabore [33], paccMarpuBaoiine BaKyyM Kak PeasTHBHCTCKYIO
KBAHTOBO-MEXaHHYECKYIO CUCTEMY. DTU apryMEHTbl ObLIM HEKPHUTUYECKH HCIIOIHb30BAHDI
muorumu dusukamu dactur (Hampumep [34]). B odenb uuTepecHoii crarbe XoTanac u
Yo [35] mokassiBatoT, 9T0 JOKaIbHast cxema KopapuanTHoctu KTTI npoTuBopednT Takoi
PEeJISTUBUCTCKON KBAHTOBO-MEXaHUYECKOW KapTHHE 3allOJHSIONIUXCH YPOBHEH MMILYJIbC-
HOTO TIPOCTPAHCTBA (B COOTBETCTBUY C 3aMEYAHUSMHE, CJAEJTAHHBIMU BBIIIE), B COTJIACHH €
ujeeil, 9T0 MPOCTPAHCTBO MMIYIbCOB (Dypbe-npeobpasoBanue) npuobperaer cBow Ghu-
3UYECKYI0 HHTEPIPETANNIO TOJbKO OJ1arofaps KOBapHaHTHON JIOKAU3AIMH, & He HA00O0-
pot. K coxanenuto, omubounas uges, uro KTII asasercs cBoero poga peasaTHBHCTCKOI
KBAaHTOBOW MEXaHUKOM, 4Pe3BblYaiHO IIUPOKO PACHPOCTPAHEHA, TaK 4TO UX apryMeHTbl,
BEPOSTHO, HE MOJIYYU/IU TOI'O BHUMaHUs, KOTOPOI'O OHU 3ac/yzKuBaioT. Her Heobxoaumo-
CTH YIIOMUHATh, YTO B ODOIIEM CJiydae CUCTEMbl OTCYeTa MCKPUBJIECHHOTO MPOCTPAHCTBA-
BpeMeHHU, KOTOpble 3aMeHSI0T BakKyyM MHUHKOBCKOIO, /IefiCTBUTENIbHO HPUBOJIAT K HEHUC-
Ye3a10MIeMy BAKYYMHOMY OKHJIAHUIO MPABIJIBHO (B COMJIACHU € JIOKAJTBHBIM TPUHIIATIOM
KOBAPUAHTHOCTH) OIPEJIEJICHHOIO T€H30pa SHEePruu-uMIryibca. Vimeercs 0JHAKO HOBBIi
napamMeTp B3auMOJIeCTBYUS, BKIIOYAONNI KPUBU3HY, U B PAMKaX CXeMbl UCKPUBJIEHHOT'O
MPOCTPAHCTBA-BPEMEHU HAJIO CJIe/IaTh IPEIIOJIOKEHHEe O €r0 YUCJIOBOM 3HAYECHUH. XOJI-
JIAHJC W YOJIJI TOKA3bIBAIOT, YTO B TEOPUHU, OCHOBAHHOII Ha TEH30pe SHEPIUU-UMIIYJIbCA,
KBAHTOBAHHOM COIVIACHO TPeOOBAHUIO JIOKAJIHHOII KOBaApHAHTHOCTH, MBI HE NMPHUXOIUM K
TaKAM THTAaHTCKHM BeJHYHHAM KOCMOJIOTHYecKoit moctosuHoii. Ha camom meme, y HEX
BO3HUKAET IIPOTUBOIOJIOXKHAS TPOO/IeMa: COIVIACHO PA3yMHbBIM MPEJIIOJI0KEHUSIM 00 3TOM
HEU3BECTHOM B3aUMOJIEHCTBUNU, BKJ/IAJ MOJSPU3AINN BaKyyMa MOJIYYaeTCs CJIUIIKOM Ma-
JIBIM, 9TOOBI OOBSCHUTH acTpodu3nIecKue JaHHble. Bosiee Hajle’KHbIE OIEHKU, KOTOPBIE
MOIJIH ObI Pa3bsICHUTH, UMEETC JIU 3JIeCh MOJTMHHAS MPpobeMa, TpebyIoT JIydInero KoH-
HENTYaabHOTO TOHUMAHUS JIOKAJIBHBIX U TJI00ATBHBIX CBOMCTB UCIOIb3YEMbIX KBAHTOBBIX
cocrosinuii. MOXKHO TOJIBKO HaJedaThCsi, 4TO HabJiojare/ibHas acTpou3nKa COXpaHser
CBOIO aBTOHOMHIO W HE UJET IIyTE€M HEKOTOPBLIX Pa3/ie/IoB IKCHEPUMEHTAJILHON (pusuku
BBICOKUX YHEPTHil, B KOTOPHIX OIEHKN HAXOJATCS TOJ BJIUSHUEM CTPYHHBIX TEOPETUKOB
(KOTOpBIE y9IaT MEPUTH MPOSABIEHHS WX MAJTBIX CKPYJYEHHBIX MU3MEPEHHH U MCKATh HApy-
MIEHUs JIOPEHI-NHBAPUAHTHOCTH ).

Te3uc cTpyHHBIX TEOPETUKOB O “€JMHCTBEHHOI WIpe B ropojie’ OCHOBaH Ha yberK-
jgennu, 4to riasHoe cojepxkanune KTII yxke ussecrno. Ho eciiu Teopust jonyckaer rta-
KH€e PaJIMKAJIbHO OTJIMYHbIE KOHIENTYaIbHbIe CXeMbl, KaK yKa3aHHbIe MHOW B 9TOW TJia-
Be, TO OHa BechbMa jajieka oT cBoero 3apepiinenus. Ckopee KTII Tpedbyer nHoBOro moct-
MIEPEHOPMUPOBOYHOIO PEBOTIONMOHHOIO IIIara /sl JOCTHKEeHHS CBOeil OKOHJIATe TbHOI (hbop-
Mbl. Pazymeercs, ecrb MHOI'O JIDYI'UX LIPEJIMETOB, HE YIIOMSHYTBIX 3/I€Ch, KOTOPbIE TaK 7Ke
yOenTeIbHO TOITBEPKIAI0T, YTO 3asiBIE€HNe O “eJIMHCTBEHHOW UIPe B TOPOJE~ SIBJISIETCS
npocto oomarnom CMI B messix camopek/jiaMbl U B yinepO yHIaMeHTAJIbHONH (hu3nKe.

Heynasuiasicss monbitka @opmana [13]| ¢Bs3aTh peBOMOIMOHHbBIE H3MEHEHHUs B KBAHTO-
Boit Mexanmke 1920-x ¢ BomapuBmmMcs nocye IlepBoit MupoBoit BOitHBI conmuaabHbIM Jy-
XOM BPEMEHHU U € HOJUTHYeCcKOl curyanueit B Beifimapckoit peciybinke Obliia, BO3MOXKHO,
npezKjieBpeMeHHoi. bosiee mojaxosnuit 00bekT Jijist 101000010 cpaBHenus pusuxku u /ly-
Xa BPEMEHU JIaeT CTPYHHAsI PEBOJIIOIUS KOHIIA MPOILIOr0 CTOJIeThs . Torga Kak KBAaHTOBas
MEeXaHHKa ABJISI€TCS OJHUM U3 CAMbIX KH3HECIIOCOOHBIX ONMUCAHUI peaibHOCTU B (DU3HUKE,
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4bu HeO6bILIHbIe ACIIEKTbl BEPOATHOCTU U Cﬂy‘{aﬁHOCTH Ha (byHILaMeHTaJIbHOM yYpoBHE HeE
uMeroT Hudero obmiero ¢ mpakom tuna [lnenrsiepa u rudessio Beitmapckoii peciybiinki,
TeCHasl CBA3b MEXKJy XapaKTepPHLIMU OCOOEHHOCTsIMH Teopuu CTpyH u JLyxom Bpemenw,
IIPOHU3BIBAIONIAM COBPEMEHHbBIE MOJTUTHIECKHE COOBITHS, CAUIIKOM OYEBHJIHA, YTOOBI ee
He 3aMeTuTh. VX oObeauHgeT OOMMIT CHUIBHBINE MereMOHUCTCKHI IyX »KaKJIbl HIE0JIO-
TUYeCKOTO TOCIOACTBAa HaJ OoJiee pallMOHATBHBIME TpaaunuaMu. “EnxumHcTBeHHAsd uTrpa B
ropojie” ¢ OJIHOI CTOPOHBI COOTBETCTBYET JIOTHKE “OPY2KHsi MaCCOBOI'O IOPaXKeHUs , a C
JPYTOil CTOPOHBLIS!, BHIMIEYHOMSHYTHIE CTPYHHO-TEOPETHUECKUE IePeonpeIeeHns C0B,
[IePBOHAYAJILHO MMEBIINX YeTKHil (pU3MIECKHUil CMBIC/I, COOTBETCTBYIOT HOBBIM OIIp€/ie-
JIHHAM TaKHX CJIOB KaK HbITKA WM HOXHUINEHUE, Jeaas pa3pbiB ¢ HPOILTLIM HE TaKUM
3aMETHBIM M YBEJTHYNBas IMIAHCH HA OJI00peHHne JTeMOKPATHIECKUM OOTBITHHCTBOM.

[Toka coxpaHsIoTCs 1JIyOMHHbIE JIEMOKPATUYECKUE TPAJUIUU, OCTACTCH HAJIEXKIIA, YTO
arpecCuBHasA IMOJIUTUYIECCKAA KOHCI)pOHTaLLI/IH MOZKET YyCTYIIUTb MEeCTO KOMIIPOMUCCY, AUILJIO-
MaTHH U IOJJIMHHON 3aMHTEPECOBAHHOCTH B KYJIbTYpe JAPYIUX HAPOJOB, BMECTO I'ereMo-
HUCTCKOT'O NPHUHYZKIEHUsI, HABSI3bIBAIOIIEI0 COOCTBEHHBIN 00pa3 KU3HU U MOJTUTHIECKY IO
CUCTEMY JIPYTHM.

Kpusuc B pusuke s/1eMeHTAPHBIX YACTHIL, KOTOPBIH HAXOUT CBOE HANDO,/1€€ 0YEBU/IHOE
MPOSIB/IEHUE B I'€reMOHUU TEOPUM CTPYH, BecbMa ycTOiuuB. /0 TeX 1mop 1mokKa HEKOTOPbIE
BeyIre (bU3WKM, BKIOUYas JiaypeatoB HobegeBckoit mpemnn, OKa3bIBalOTCSI HE B COCTO-
SIHUM UTPATh €CTeCTBEHHYIO POJib KPUTHUECKHX Habstogareseil (B orandne or ux 0oJee
KPUTHIECKH HACTPOEHHBIX HPEIeCTBeHHUKOB, Bpoe llayu, KoTopsie nep:kain hpu3nuKy
9JIEMEHTAPHBIX YACTHI[ B 3/[0DOBOM DAIMOHAJIBHOM COCTOSIHUM), CYHIECTBYIOLIAs CHUTYa-
KT COXPAHUTCS M MOYKET JlaKe YXYAIIUThCs. be3 akTMBHOW HMOJAEPKKH KpalHue Hiaen
He CMOIJIM Obl HAWTH TaKuX OOJIBIIUX COOOIIECTB NOCJIeHOBaTesei. DTO dABJIeHUE OO0JIb-
e He orpaHuveHo Tteopueil crpyH. Jlaypear HobesneBckoit mpemun Mroppeit [en-Mann
JleJlaeT BCe OT HEro 3aBHCAIee, YTOOBI MOMOYb CO3/aTh HOBYIO NMPHIYIY B CTATHCTHYE-
ckoii Mexanuke [36]. Boabiman u T'u66¢c nepesepHyIuCh 661 B CBOMX rpobax. Paboratorine
yuensie, Takue kak Jle6osuu (Lebowitz) u Jleit6 (Lieb), me genator taitubl u3 cBOEro
pa3ovyapoBaHusi TAKUM PA3BUTHEM COOBITHIA.

Ornmane ot Ditnmireitna u 'eiizenbepra, KOTOpbIe TaKzKe B KOHIIE CBOUX KH3HEH pabo-
TaJd MHOTHE JIeCATHIETHS HAJ HeYIABIIUMUCI TEOPUSIMU, COCTOUT B TOM, UTO UX KOJLIe-
raM 1 IMITPOKOii myO./1uKe Tor1a ObLTo OoJtee oueBUIHO, UYTO HobemeBckas mpeMus 1aeTcs 3a,
1IpaBUJIbHbIEC UJICHU B HY2KHOE€ BpeMA (BO3MO)KHO TaK2Ke U B IIPaBUJIbHOM MeCTe) n He O6eC—
nedruBaeT IrapaHTUHU IMO2KU3HEHHOI'O 6J'[I/ICTaHI/IH. CJIe,I[OBaTeJIbHO, OHHN HE MOIJVIM HaHeCTHu
Bpeda (1)I/I3I/IKG IMOCJIe CBOMX OCHOBHBIX BKJIAJIOB; 9Ta CUTYallud U3MEHUJIACh B pe3yJjabTaTe
Iporpecca JIzKUBOCTU CPeJICTB MaccoBoit nudopmanuu. [layan paboras mepBoHaYATEHO
BMecTe ¢ [eiizenbeprom HaJl HeyIaBIIelics HeJMHEHON cIMHOPHOIT Teopueit, HO Koria (B
cBsi3u ¢ JieKuonHoit noeskoit mo CIITA) ero packpurukoBasn Pefinvman, OH HEMeJIEHHO
YBHJEJ COMHATEJIbHbIE MeCTa; MIPUINHON, O KOTOPOH MOCje ero BO3BPaIleHns BO3HUKJIIA
OoJibie Tpenus ¢ leiizenbeprom, crajgo TO, 9TO OH HE CMOT YOEJIUTH CBOErO MPEZKHEro
COABTOPA B TOM, UTO OHH OBLTH Ha HEIPABUJIBHOM IIyTU. B TedeHne K HECUACTHIO CJAUIIKOM
KOpOTKO# »ku3uu [laynm ero passamuii capkazm (OH He KaJe ce6ﬂ32) A IOJEeMAYEeCKn

3131y mapanmenn, KOHEUHO, IPUBEAEHDLI He ¢ IEJbI0 HAMEKHYTH, UTO KasKIBII CTPYHHEIH TEOPeTHK —
CTOPOHHWK TOJUTUKHU 3IMUHUCTPAIMN Bytia.

32B okrabpe 1958 on mpuexan B [aMOypr, 9TOOBI IPOIHTATH JACKIHIO Ha KOJIOKBHYME IO HEHTPHHO.
Tocne ero noxknama Tappu Jleman (Torma MOl PYKOBOAWTENL) TPUTJIACUI €r0 B CBON KaOWUHET, TIE CTO-
UL BPALIAIONIMICS CTYJI, HA3BAHHBINA cTys0M [layau (TOT, KOTOPBIH OH MCIIONB30BAJ BO BPEMS KPEIeHust
CBOEro npuHnuna uckiiouenus). OH ObLI MOJHOCTHIO UCTOLIEH M BBINIAAE] 04YeHb GombHbIM. OH Haual
Ka4aTh TOJIOBON KAK OPTOJOKCAJIbHBIN eBpeil (HEKOTOPBIE HA3BIBAJIA ITO YaCTOTONH €r0 OCHOBHOI'O COCTO-
auus), u ckazaa “Ja, Ja, ich glaube der Heisenberg liegt mir noch schwer im Magen”. Ou ymep 6 nenenn
CIyCTsT OT MAHKPEATHIECKOrO PaKa.

Ou ouens jio6ua Cappu Jlemana u cauran ero augepom “Kopnopanuu nosesukos” (“Feldverein”). Tappu
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CTHJIb TO/JIEPKUBAIN (DU3UKY SJEMEHTAPHbIX YACTHIL B JOOPOM 3/pABHH, IIPU TOM Jia-
’Ke, YTO OH MHOIJA BBIOMpA/ HENPABUJIBHYIO CTOPOHY. DTO 3I0POBOE COCTOSTHHE JIJIHI0CH
[IOYTH TPH AECATUIIETHsI, TOTOMY 9TO Takue Jjonn kak Moct, Jleman, Jlanmo, Koymven
(mo kpaiiHeil Mepe, OKa OH OBLT 30POB) U JpPYyTHe, MOJJIEPKUBATH KPUTHIECKUIT JTyX
JKUBBIM. DTOT JIyX Ha4YaJ HCUYe3aTh CO CMEPTHIO STHX BEJUKHUX JIIOJeil, KaK U ¢ pa3BajIoM
Coerckoro Coro3a U KOHIIOM 3PbI OOJBIINX IIKOJ. [lormomenne (pu3nKoB U3 3TUX MECT
Bestomoit CIITA ryrobam30BaHHON PHIHOYHOI SKOHOMUKON 3HAYUTE/IHHO OCIA0UIO POJIb
MOMCKA MCTHHBI KaK OJHOTO W3 MOOYIMTEIbHBIX MOTHBOB /s paboThl B Hayke. C rope-
CTBIO MBI YnTaeM u3BecTHBIA ajpec 1918 roxa “Ilpuniuner ucciiegoBanus’, HAIKNCAHHBII
DitummreitnoMm B decthb [L1anka:

B zpame nayku obumeneti mmozo. Pazauumno, npebvisarousue 6 Hem 100U u npuseduiue
ux myda dyroenvie cuav.. Hexomopue szanumaromes waykol ¢ 20pdolm 4yYecmeom c60-
€20 UHMENNEKMYAALHO20 NPEBOCTOOCTNGA; OAA HUL HAYKG ABAAECMCA MEM NOOTOOAULUM
CnoOpPmom, Komopull doadHcer um dams NOAHOTY HCU3HU U YOOBALTNEOPEHUE YECTLONO-
ous. Mootcno natimu 6 Tpame u Ipyeus: naodvl CEOUL MBICAET OHU NPUHOCAM 30€cH 6
AHCEPMBY MONDKO 6 YMUAUMAPHBLL Uersx. Feau 6w nocaannvi Bozom anzen npuwen 6
TPAM U U32HAN U3 HE20 MEX, KIMO NPUHAOAEHCUM K IMUM 08YM KAME20PUAM, MO TPAM
Kamacmpopuvecku onycmen bu. Bee-maku koe-kmo u3 A100el Kak npouLnozo, max u Ha-
wez0 epemeny 8 Hem Ov. ocmanca. K wucay amux aodeti npunadaescum u waw Ilaank,
U NOIMOMY Mbl €20 AI0OUM.

[nanas Ha O0JBbIIOE KOJTHYIECTBO Kadeap Ha (akyIbTeTax TeOpeTudecKoil (hu3mKu BO
BCEM MHDE, 3aHUMAEMbIX CTPYHHBIMH TEOPETHKAMH, si HE IMTA0 OCOOBIX HaJexK/. Dy-
Jer ere 6oJibIne OOJIBIMX JATHHCKUX OYKB M CTPYHHBIX HpOTeXkKe (THIA, YIOMSHYTOrO B
HepBoii raBe), U BePOSTHOCTh PAJAMKAJIBHOI MepeMeHbl HalpaBIeHus 0JAroapsi HOBbIM
JIIOJIAM, BXOJIANINAM B (PU3HUKY /IeMEHTAPHBIX YACTHUIL, OCTAHETCs Ype3BbIYaiiHO HU3KOIl 110
HecKoJIbKUM TpudnHaM. C OJHONW CTOPOHBI, CUTYAIlus KOHIENTYaJbHO W MaTeMaTHIECKH
SIBJISIETCSI HAMHOTO OOJiee BBI3BIBAIOINEH, WeM 3TO OBLIO, HAIIPUMED, CTO JIeT Ha3aJ, KOTIa
Ditnimreitn HamucaJa cBou cratbu 1905 roga, OTKPBIBIIHE HOBYIO SII0XY; TOI/A MCXOIHAS
CUTYyaIMs He HAXOIWIACh MO BJIUSHUEM IJIATEIBHOIO TOCIOACTBA MyTaHOi Teopun. BeL1o
MHOT'O IITKOJI MBICJIH, HO He OBLJIO HIKAKOTO I'ereMOHUCTCKOI'0 KOHTPOJIS HAIIPaBICHUNH UC-
CJIeJIOBAHUIl U WHCTUTYTOB Yepe3 UMIAKT-UHJIEKCHI, He OBbLIO U INT0OOATU30BAHHBIX TPYIII
HHTepecoB. B HacTosIee BpeMsa TOT, KTO UMeeT CIOCOOHOCTH W CHJIBI CONPOTHBIATHCS
IIPUMaHKe CTPYHHOI'O TereMOHa ¥ Pa3BUBATh CBOM COOCTBEHHBIE OPUTMHAJIBHBIE UIEH, PUC-
KyeT YBUJIeTh KOHEeI[ CBOeil aKaJ eMUIecKoil Kaphephl 0€3 CTapOMOJIHOIO MATEHTHOTO OI0PO,
KOTOPOE MOTJIO ObI TIOCJIYKUTh BPEMEHHBIM YOEKHUIIEM.

Jobasaennoe npumevarue: ¢ cIUTa0, 9TO HCIOJIb30BAaHUE MOJEMUYECKOTO CTHJISA B
dusnKe I10MKHO OBITH OFPAHUYEHO IMPeIeTbHO KPUTHUYeCKHMHU cuTyamusamu. [Tomemuka,
€CJIM OHa XOPOIa, HHOIIA KMEET BJIACTH OTKPBIBATH IV1a3a, 3aMOPOYEHHBIM JIFOASIM U CJIY-
JKUTh KaTaJIu3aTOPOM MOMEHTA UCTUHBI, HO OHA, KOHEYHO, TIOJTHOCTHIO OECII0/Ie3Ha C JIFO/Ih-
MM, KOTOPBI€ TIO3BOJIIIN (DYHIAMEHTAIN3MY 3aXBATUTh BJIACTh. [IpeKpacHbIM MPUMEPOM
HAyYHOH HOJTEMHKH B ee TydIINX IpOABICHHAX Apidercd cratha Peca locra [12]. Ona
OblL7Ta HAITMCAHA Ha MUKEe MOJbI OYTCTpamna S-MaTPHILI, U g JyMaio, YTO OHA KOe-4ero Jio-
crTHIa, 10 KpaitHeil mepe, 1mo dactu oducTku armocdepnl. Ceitdac curyamust HAMHOIO
Xy2Ke, U €CJIH MOe YCHJIMEe HAIPACHO, TO BEPOSITHO HE TOJIBKO ITOTOMY, 9TO €My He XBaTaeT
SJETAHTHOCTH ¥ mocjegoBarepnoctn Mocra. Ho HECOMHEHHO HACTYIH/IA Ype3BbIUaiiHast
CHUTYaIVsl; Mbl — Ha PACILYTbH, € JUHCTBO (DU3UKHU SJIEMEHTAPHBIX YACTHI] (BKIOYAs YHU-

Jleman nmen odenb moxoxkwuit xapakrep. OqHAXKIAB HA TOp:KecTBeHHOM JoKaaje Kapra-®punpuxa ¢on
Baiinzekepa 06 “Ure” (aBy3naunble ajbrepHaTuBbl ClUHA), Korga doun Baiinzekep ouenusas duciao Ure
Bo Beenennoit u mpumen x wnery 1090 (wnm Bpome Toro), Jleman ckazas rosocoM, KOTOPHIH OLIT XOPOTITO
CJIBITIIEH B €70 OKPYKEHUU: “MUHYC OIVH, MOXKAJTYHCTA BBIYTUTE MEHS, TOTOMY YTO s IPUHSLT CBOE PEIeHNe
npsamo ceirgac’.
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BEPCAJIbHBIN KOHIENTYAJIbHBIN OA3KC JI/1s PAIMOHAIbHBIX KOMMYHUKAIUNA MEZK/LY Pa3/iud-
HBIMH TI0/[XO/IAMH ) HAXOUTCSI 10| yTPO30il. BOJIBLIIMHCTBY Ipe/IbI Iy IUX MOIHBIX TeYeHHi
(s1, B 9acTHOCTH, JyMaro 0 GyTcTparne S-MaTpHIlbl) He TTOKOPUJINCH TaKHe TTePBOKIACCHbIE
Mecta Kak MIT u mHekoropsie yuuepcurers! JIuru ILmoma. [Ipu3znakom riiyOuHbl HAIIIEro
KpHU3HUCca ABIAeTCS TO, 9TO ceidac 3TOro, MO-BUIMMOMY, CKa3aTh yiKe Heab3sd. Bo3MoxK-
HO, MBI HYKJaeMcsI B CBOEro poja akajgeMuieckom HoeBoM KoBuere, KOTOpBIii MOT OBI
ChI'PATh JIJIsd HOBATOPOB HOH-KOH(OPMHUCTOB POJib, aHAJOIMYHYIO PoJin BepHCKOro ia-
TEHTHOTO OIOPO B Kapbepe DWHIITeHHA.
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