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OBID;A.H XAPAKTEPHCTHKA PABOThl 

O6'beKT HCCJie,D;0BaIIII.SI H aKTYaJihH0CTh TeMhl, 

OcHOBY COBpeMeHHblX 11pe,n;cTaBJieH1Ili 0 <pll3JIKe MIIKPOMIIpa COCTaBJI.HeT 

TaK Ha3brnaeMa.H CTaH,IJ.apTHa.H Mo,n;eJih (CM). CTaH,IJ.apTHa.H Mo,n;eJih 

OIIIICbIBaeT TPII TIIIIa B3alIMO,IJ.eiicTBII.H: 3JieKTpOMarHJITHOe, CJia6oe II 

CIIJibHOe, a TaK)Ke OIIIICbIBaeT IIOJI.H MaTepIIII: KBapKII II JieilTOHbl. 

O,n;HaKO, cyIIJ;eCTByeT 'IeTBepTblli TIIIl B3aJIMO,ll;eiicTBII.H- rpaBJITaIJ;II.H, 

KOTopa.H He BXO,ll;IIT B CTaH,IJ.apTHYIO Mo,IJ.eJih, 'ITO roBopIIT o TOM, 'ITO 

CM He .HBJI.HeTc.H cpyH,n;aMeHTaJihHOii TeopIIeii. IloMIIMO 3TOii 11po6JieMh1 

cyui;eCTByeT paCXO)K,IJ.eHJie HeKOTOpbIX pe3JJibTaTOB Ha ypoBHe ABYX 

CTaH,n;apTHblX OTKJIOHeHIIH, II0Jiy'IaeMbIX II3 TeopeTII'IeCKIIX pacqeTOB B 

CM, II 3KcnepIIMeHTaJihHhIX pe3JJihTaT0B. Ha ,IJ.aHHbiii MOMeHT cyui;ecTByeT 

HeCKOJihKO TeopIIii, co,IJ.ep)KaIIJ;IIX CTaH,IJ.apTHJIO Mo,IJ.eJih B Ka'IeCTBe 

HII3K03HepreTII'IeCKOli 3cpcpeKTIIBHOli TeOpIIII, BKJIIO'IaIOIIJ;IIX rpaBIITaIJ;JIIO II 

IIPIIBO,IJ..HIIJ;IIX K TeopeTII'IeCKIIM pacqeTaM, KOTOpbie JIJ'IIIIe corJiacyIOTC.H C 

3KCIIepn:MeHTOM. 

O,IJ.Ha II3 TaKIIX Teopn:ii- cy11epCIIMMeTpli'IHa.H TeOpII.H, o6'he,ll;IIH.HIOIIJ;a.H 

BCe qeTbipe TIIIIa B3aIIMO,ll;eiicTBII.H, 110.HBIIJiaCb OKOJIO copoKa JieT 

Ha3a,IJ.. B ,IJ.aHHOli Teopn:n: JIMeeTC.H ,Il.OilOJIHIITeJibHa.H CIIMMeTpli.H 

Me)K,Il.Y 6o30HaMII II cpepMIIOHaMn:. I1MeHHO 3Ta CIIMMeTpli.H IIOMoraeT 

o6'he,ll;IIHIITb rpaBJITaIJ;JIIO C .n;pyrn:Mli TJIIIaMII B3aIIMO,ll;eiicTBII.H. HaII60Jiee 

IIOIIJJI.HPHOli cpeHOMeHOJIOrn:qecKOli MO,IJ.eJihIO B cynepCIIMMeTpli'IHblX TeOpll.HX 

.HBJI.HeTc.H Mn:HIIMaJihHOe CynepcIIMMeTpII'IHOe pacIIIn:peHJie CTaH,IJ.apTHoii 

Mo,n;eJIII (MCCM), TeopeTII'IecKn:e pac'IeThI B K0Topoii corJiacyroTrn c 

3Kc11ep1IMeHTaJihHhIMII ,n;aHHhIMII JIJ'IIIIe 'IeM B CM. 

Mo)KHQ iIOHTII II ,IJ.pyrIIM 11yTeM: IlbITaTbC.H .n;o6aBJI.HTb He ,ll;OIIOJIHJITeJibHbie 

CIIMMeTplill, a ,ll;OIIOJIHIITeJibHbie 11pocTpaHCTBeHHbie li3MepeHJI.H. O,n;HaKo, 

TYT )Ke B03HJIKaeT CJie.n;yIOIIJ;llli BOnpoc: Mbl 3HaeM, 'ITO npOCTpaHCTBO, 

B KOTOPOM Mbl )KJIBeM, reoMeTpII'IeCKli TpexMepHoe, a KOOp,IJ.n:HaTa 

BpeMeHII 11pe,IJ.cTaBJI.HeT co6oii eui;e o,n;Ho II3MepeHn:e. To ecTb HaIIIe 

- MaKpOCKOIIJI'IeCKOe - npOCTpaHCTBO 'IeTbipexMepHO, II, CJie,IJ.oBaTeJihHO, 

J6ieAIIHeHlll,IH HHCTHTY1 
~epHhIX ltccneAOBaHlili 
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Mb! ,[\OJDKHbI orpaHIP-lllTbeH 1-IeTbipbMH ll3MepemrnMH. O,n;naKo, eeJIH 

npe,n;eTaBHTb, '-ITO 1-IeTbipexMepnoe npoeTpaneTBO eeTb Beero Jillllib HeKOTOpaa 

rnnepnoBepxnoeTb B MHOrOMepnOM npOeTpaneTBe, KOTOpaH Ha3bIBaeTeH 

6panoi1, a Bee 1-1aeTHll,bI ll nepenoe'-IHKll B3aHMO,n;eiieTBirn KPOMe rpaBHTOHOB 

JIOKaJIH30BaHbI na 3T0ll 6pane, TO TaKaH MO,[\eJib MO)KeT 6bITb peaJIH30Bana. K 

TOMY )Ke eeJIH TOJibKO rpaBHTall,HH HBJIHeTCH e,n;HHeTBeHHbIM B3aHMO,n;eiieTBHeM, 

KOTOpoe MO)KeT paenpoeTpaHHTbeH B MHOrOMepHOM npoeTpaneTBe, TO 

3TO HBJIHeTeH o6'hHeHenHeM MaJIOll 1-1eTbipexMepnoi1 KOHeTaHTbI eBH3ll ,[\JIH 

rpaBHTaIJ,Hll no epaBHenmo e ,n;pyrnMH KOHeTaHTaMH B3aHMO,n;eiieTBllll, TaK 

KaK KOHeTaHTa eBH3ll o6paTHO nponOpll,HOHaJibHa ecpepe B MHOroMepHOM 

npoeTpaneTBe e xapaKTepHbIM pa3MepOM ,n;onOJIHHTeJibllbIX ll3Mepentti1. 

MO)KHO nonbITaTbeH npe,n;eTaBHTb n ,n;pyroe o6'bHenenne TOro, '-ITO Mb! 

ne na6mo,n;aeM MHoroMepnoro npoeTpaneTBa. Ilpe,n;eTaBHM, '-ITO 1-1aeTn11,a 

naxo,n;HTeH B noTeHI.J,llaJibHOll HMe, TOr,n;a npll MaJibIX 3HeprHHX ona 6y,n;eT 

,[\BHraTbeH BHYTPH HMbI. Ho KaK TOJibKO Mb! npn,n;a,n;HM 1-1aeTn11,e 60JibllIYIO 

3HeprHIO, ona MO)KeT nOKHHYTb noTeHIJ,llaJibHYIO HMY, ll HY)KHO paeeMaTpHBaTb 

,[\BH)KeHHe 1-1aeTHI.J,bI y)Ke B MHOroMepHOM npoeTpaneTBe. ApryMeHTOM B 

nOJib3Y MHOroMepnoro npoeTpaneTl~a MO)KeT eJiy)KHTb TeOpHH eTpyn, KOTopaa 

npeTen,n;yeT na pOJib cpyn,n;aMeHTaJibHOll "TeOpllll Beero"' ll B KOTOpoii 

npoeTpaneTBO HMeeT 26 pa3MepnoeTei1 B CJiy1-1ae 6030HHbIX eTpyn llJill 10 B 

eJiy1-1ae eynepeTpyn. TaKHM o6pa30M, TeOpllll B ,n;onOJIHHTeJibHbIX ll3MepeHHHX 

HBJIHIOTeH TaK)Ke xopOUIHM Kan,n;n,n;aTOM Ha pOJib HoBOll <l>H3llKll 3a npe,n;eJiaMH 

CTaH,n;apTHOii Mo,n;eJIH. 

B noeJie,[\Hlle rO,[\bI TaKHe TeOpllll npHBJieKaIOT 60JibUIOe BHHManHe MHOrHX 

y1-1eHbIX. Pa3Jill'-IHbie MO,[\eJIH, oenoBaHHbie Ha nOHHTllll JIOKaJIII3all,Hll Ha 

6pane, npe,n;eTaBJIHIOT llillpOKHe B03MO)KHOeTH ,[\JIH q>eHOMeHOJIOrH'-leeKHX 

npHJIO)KeHHll. O,n;HaKO, OTeyTeTBHe HenpOTllBOpe'-IHBOll TeOpllll nOJIH 

B ,n;onOJIHHTeJibHbIX ll3MepeHHHX BbIHy)K,n;aeT npn,n;ep)KHBaTbeH no,n;xo,n;a 

KaJiyIJ,bI-KJieiina (KK) Ha ,n;peBeenoM ypoBHe H npe,n;noJiaraTb, 1-1To HeKOTopaa 

cpyn,n;aMeHTaJibHaH TeOpHH, nanpnMep, BbIUie ynoMHnyTaH TeOpllH eTpyn, 

peUiaeT Bee npo6JieMbI e paexo,n;HMOeTHMll npll BbieOKHX 3HeprHHX. Htt)Ke 

o6ey)K,n;aroTeH OeHOBHbie H,[\ell no,n;xo,n;a KK, KOTOpbie 3aKJIIO'-laIOTeH B 

npe,n;eTaBJI~Hllll MHOrOMepnoii TeOpllll B Bll,[\e 3cpq>eKTHBHOi1 1-1eTbipexMepnoi1 
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TeOpllll 3a e1-1eT pa3JIO)KeHIIH nOJIH, paenpoeTpaHHIOIIJ,eroCH B MHOrOMepnoM 

npoeTpaneTBe, na 6eeKone1-1noe '-IHeJIO 3q>q>eKTHBHbIX 1-1eTbrpexMepHbIX noJieii, 

KOTOpbre Ha3bIBaIOTeH KK MO,[\aMH, paenpoeTpaHHIOIIJ,Heea y)Ke TOJibKO B 

1-IeTbipexMepHOM npoeTpaHeTBe. O,n;naKo, npll npaBHJibHOll nepenopMHpOBKe 

3cpq>eKTllBHaH '-leTbipexMepnaa TeOpIIH HllKOr,n;a ne 3a6brnaeT O eBoeii 

MnoroMepnoii npnpo,n;e. 

O,n;noii ll3 rJiaBHOll npo6JieM TeOpHii B npoeTpaHeTBe e ,n;onOJIHHTeJibHbIMll 

ll3MepeHIIHMll HBJIHeTeH HenepeHOpMnpyeMOeTb TeopHH no KOHeTanTe 

eBH31I, KOTopaa B MHOrOMepnoM npoeTpaneTBe HBJIHeTeH pa3Mepnoi1. 

IlpHHHTO, '-ITO BHe ,n;peBeeHoro nptt6JIH)KeHHH neJib3H HenOJib30BaTb 

HenepeHOpMHpyeMbie B3aHMO,n;eiieTBllfl 1I3-3a HeKOHTpOJIHpyeMbIX 

YJibTpaq>HOJieTOBbIX paexo,n;HMOeTeii. MO)KHO, KOHe1-1110, npn,n;ep)KHBaTbeH 

H,[\eOJIOrlIH 3q>cpeKTllBHbIX. Teopnii, npe,n;noJiaraa, '-ITO Bee npo6JieMbI e 

YJibTpaq>HOJieTOBbIMll paexo,n;HMOeTHMll peUiaIOTeH B 6oJiee cpyH,n;aMeHTaJibHOll 

Teopnii. B 3TOM eJiy1-1ae Pa3JIH'-laIOT TaK Ha3hIBaeMbie "eyII.J,eeTBeHnbre", 

"rpaHH'-IHbre" , H "neeyIIJ,eeTBeHnbre" onepaTOpbr, eJie,n;ya no,n;xo,n;y BttJibeona 

K penopMaJIH3aIJ,HOHHOll rpynne, TaK '-ITO npH Hll3KHX 3HeprHHX MO)KHO 

H36aBHTbeH OT BKJia,[\OB, noJiyqaeMbIX OT neeyII.J,eeTBeHHbIX onepaTopoB, 

KOTOpbre eTeneHHbIM o6pa30M no,n;aBJieHbI no OTHOUieHHIO K eyII.J,eeTBeHHbIM ll 

rpaHH'-IHbIM onepaTopaM, KOTOpbre HBJIHIOTeH nepenopMnpyeMbIMll. O,n;naKo, 

3TO ne nO,[\XO,[\llT ,[\JIH MHOroMepHbIX TeOpHii, TaK KaK B 3THX TeOpHHX 

HeT eyII.J,eeTBeHHbIX ll rpanH'-IHbIX onepaTopoB. Bee onepaTOpbI HBJIHIOTCH 

HeeyIIJ,eeTBeHHbIMll llJill nenepenopMHpyeMbIMH, ll OT HHX HeJib3H H36aBHTbeH. 

CJie,[\OBaTeJibHO, HY)KHO naiiTH enoeo6 ,[\JIH Toro, '-IT06br MO)KHO 6bIJIO pa6oTaTb 

e TaKHMll TeOpHHMll H noJiy'-laTb q>H3H'-leeKH oeMbieJieHHbie pe3yJibTaTbI. 

QqeBH,[\HO, '-ITO Ha ,n;peBeeHOM ypoBne neT HHKaKHX npo6JieM, nOTOMY 

'-ITO MO)KHO He Y'-IHTbIBaTb BKJia,[\ OT HenepenopMHpyeMbIX onepaTopoB, 

KOTOpbre H_MeIOT OTpHIJ,aTeJibHYIO MaeeoByro pa3MepnoeTh, ll, eJie,n;oBaTeJihHO, 

npH 6oJibIIIHX - 3Heprnax onn eTenenHhIM o6pa30M no,n;aBJienbr. O,n;naKo, 

npn nepTyp6aTHBHOM pa3JIO)KeHHII eTaJIKHBaeMeH e npo6JieMoi1, xapaKTepnoii 

,[\JIH Beex nenepenopMnpyeMbIX B3aHMO,n;eiieTBHi1, a HMenno nOHBJieHne 

6eeKOHe'-IHOrO '-IHeJia onepaTOpOB HOBOrO THna, KOTOpbre ne nOBTOpHIOT 

ll3Ha'-laJibHbie '-IJieHbI JiarpaH)KHana. 
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I.J;eJib pa60TbI. 

Il;eJibIO HaeToJiw;e.fi ,n:neeepTau;irn JIBJIJieTeJI noeTpOeHne eaMoeornaeoBaHHOH 

KBaHTOBOH Teopnn IIOJIJI B MHOroMepHOM npoeTpaHeTBe, a TaK)Ke Il3y'IeHne 

cpeH01teHOJIOrnqeeKilX ene,n:eTBilH noeTpOeHHOH TeOpilil. 

HayqHaH HOBII3Ha II rrpaKTIIqeCKaH u;eHHOCTb. 

Ilonyqettttoe nepettopMnpyeMoe 1 /NI pa3JIO)KeHne ,n:JIJI MHoroMepHbIX Mo,n:eneii 

MO)KeT eJiy)KilTb oeHOBOii. ,ll;JIJI ,ll;aJihHeii.rnero 6onee ,n:eTaJibHOrO Il3y'IeHHJI 

MHOroMepHbIX Teopnii., a TaK)Ke ,n:JIJI IIOJiyqeHHJI cpenoMeHOJIOrnqeeKHX 

ene,n:eTBilii., KOTOpbie MO)KHQ 6y,n:eT epaBHilBaTb e 3KenepnMeHTaJibHbIMil 

,n:aHHbIMil C npe,n:eTOJIIIJ;ero 3KenepnMeHTa 110 q:>Il3IlKe BbieOKilX 3Heprnil: B 

IJ;EPHe. 

IloJiy'IeHHbie pe3yJibTaTbl 1103BOJIJIIOT ,ll;aJibHeii.rnee neene,n:onattne Teopnil: 

e BbieIIIHMil npOil3BO,ll;HbIMil, ,ll;JIJI KOTOpbIX eyw;eeTByeT MHettne, 'ITO TaKne 

Teopnn JIBJIJIIOTeJI tteq:>Il3Il'IeeKilMil BeJie,n:eTBile Hapyrnettmr YHHTapttoeTil Il3-

3a HaJIIl'IIlB eoeTOBHilll e OTpnu;aTeJibHOH HOpMoii.. BbIJIO 110Ka3ano, 'ITO ,n:a)Ke 

npn HaJIIl'IIlil KOMIIJieKeHO eonpa)KeHHblX ,ll;OIIOJIHilTeJihHbIX IIOJIIOeOB Teopna 

MO)KeT oeTaBaTbeB yHHTapttoil:. 

IloJiy'IeHHOe Bbipa)Kettne ,n:JIB O,ll;HOIIeTJieBoro KOHTp'IJieHa B npOil3BOJibHOH 

eKaJIBpHOH Teopnn e B3aHMO,n:eil:eTBIIeM 6e3 npOil3BO,ll;HbIX Il Bbl'IIleJieHHB 

ne,n:yru;nx aenMIITOTilK ,n:na KOHTP'IJienoB B MJia,n:rnnx nopa,n:Kax Teopnn 

B03Myrn;eHilB IIOKa3aJIIl, BO-nepBbIX, 'ITO ,n:a)Ke B HenepHOpMnpyeMOil: Teopnn 

Be,n:yw;ne aenMIITOTilKII nee )Ke onpe,n:eJIBIOTeB O,ll;HOIIeTJieBbIM KOHTp'IJieHOM. 

Bo-BTOpbIX, nenOJib3YB Bbipa)KeHne ,ll;JIB 0,ll;HOIIeTJieBoro KOHTp'IJieHa, MO)KHO 

eyMMilpOBaTb Be,n:yru;ne aeHMIITOTilKII. 

Ha 3aID;IITY Bbl,LJ;BIIraIOTCH CJie,LJ;yIOIIJ;IIe pe3yJibTaTbI: 

• B Kann6poBO'Inoil: Teopnn e IlHq:>paKpaeHO-eTa6nJibHOH TO'IKOH 

nonyqeno ,n:ncpcpepeHu;nanhHoe eeqenne KBapK-aHTilKBapKOBOrO 

paeeeBHilB qepe3 O,ll;IlH rJIIOOH, KOTOpoe y6hrnaeT e poeTOM 3Heprnn B 

eOOTBeTeTBilil e Tpe6onanneM 06 ynnTapnoeTil TeOpilil JI B pa3HOrJiaenn 
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e npe,n:eKa3aHnBMH B Kanyu;a-Kneil:noneKOM 110,n:xo,n:e. i. 

• Ilonyqeno Bbipa)Kenne ,ll;JIB O,ll;HOIIeTJieBoro KOHTp'IJiena B npOil3BOJibHOH 

eKaJIBpnoil: TeOpilil e B3aHMO,n:eil:eTBileM 6e3 npOil3BO,ll;HbIX. MeIIOJib3YB 
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Hail:,n:eHHbIH o,n:noneTJieBoii. KOHTp'IJieH, npoeyMMilpOBaHbI Be,n:yru;ne 

aenMIITOTilKil, He 3aBneaw;ne OT npOil3BOJia B BbI'IIlTaHHil onepaTOpOB 

6onee BbieOKOH pa3MepnoeTn, B Mna,n:rnnx nopa,n:Kax Teopnn 

B03Myw;enna. TOJibKO B O,ll;HOM enyqae eKanapnoil: Teopnn <p4 B 

npoeTpaneTBe D = 6 eyMMilpOBaHne Be,n:yw;nx aeHMIITOTilK npnBeJIO K 

npoeTOii. q:>yHKIJ;Ilil. 

• IloeTpoetto nepettopMnpyeMoe 1 /NI pa3JIO)Kenne ,n:na Teopnil: B 

MHOrOMepHOM npoeTpatteTBe. 8cpcpeKTilBHaB KOHeTaHTa eBJI3Il B 3TOH 

Teopnn BBJIBeTeB 6e3pa3Mepttoil: Il 3BOJIIOIJ;IlOHHpyeT Jiorapnq:>MH'IeeKn, 

n nee paexo,n:nMoeTn nornow;aroTea nepeonpe,n:enenneM BOJIHOBbIX 

q:>yHKIJ;Illl Il KOHeTaHTbl eBB3Il. Mexo,n:ttaa KOHeTaHTa eBB3Il nrpaeT pOJib 

MaeebI. 

IloKa3aHo, 'ITO B pa3MepnoeTBX D 7, 11, ... Teopna OeTaeTeB 

ynnTapttoil: neeMOTPJI Ha HaJIIl'!Ile eoeTOBHilll e OTpnu;aTeJibHOH HOpMoil: 

(roeTbI), 'ITO nponexo,n:nT 3a e'IeT B3aHMHOrO eoKpaw;enna BKJia,n:a B 

MHilMbie qaeTil aMIIJIHTy,n: Me)K,n:y KOMIIJieKeHo-eonpa)KeHHbIMil roeTaMil. 

• IloeTpOeHo ,n:ncpcpepeHu;nanbHOe eeqeHne ynpyroro paeeeaHna 

KnapKa na 3JieKTpone n noKa3atta aHanornJI e pe3yJihTaTOM n3 

Hil3K03nepreTJI'IeeKoil: Teopnn n6nn3n MK eTa6nnhnoil: TO'IKJI. 

Ilony'Ietto pattttee ofrhe,n:nHettne KOHeTaHT eBB3Il ,n:na CTan,n:apTnoii. 

Mo,n:enn ( CM) n ,n:na MnttHMaJihHoro CynepenMMeTpH'IHoro 

paernnpeHna CM (MCCM) tta MaernTa6ax 1012 f3B ,n:na CM n 

1010 f3B ,ll;JIB MCCM. 
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Arrpo6au;m1 pa6oThI. 

Pe3yJJbTaTbl ,!].HCCepTau;mr ,!].OKJla,z:I,bIBaJJIICb Ha: 

• CoBpeMeHHbie npo6neMhI cpytt)].aMeHTaJJbHbIX II npIIKJJa)].HbIX ttayK, 

2005, MocKBa-,II;onronpy,!l.Hhrii. 

• International School of Subnuclear Physics, 2006, Erice, Italy. 

• CeKu;IIB B,!].epttoii q>II3IIKH OT)].eJJettnB q>II3IIqecKnx HayK PoccIIi1CKOi1 

AKa)].eMnn HayK 2007, MT9c:I>, MocKBa. 

• SUSY'07, Karlsruhe, Germany. 

• XII KOHcpepeHil;IIB MOJIO,!].bIX yqeHbIX II cneu;IIaJJIICTOB 2007, 2008, 

011.5111, ,Il;y6Ha. 

• CeKu;IIB B,!l.epHoii cpn3HKII OT)].eJJeHIIB cpn3nqecKIIX HayK PoccniicKoii 

AKa)].eMnn HayK 2008, Mc:I>B9, IlpoTBHHO. 

• CeMnHape OT)].ena " KBaHTOBaB TeopIIB IIOJJB" Jia6opaTOpIIII 

TeopeTnqecKOH q>H3IIKH 011.5111, ,Il;y6Ha. 

IIy6JIHKau;1rn. 

,Il;IIccepTau;nB HanncaHa Ha OCHOBaHHH CO,!].ep)KaHIIB 8 pa6oT. 

CTpyKTypa H o6'beM ,LJ;HCcepTan;HH. 

,Il;IIccepTall;IIB COCTOHT H3 BBe,!].eHIIB, qeTbipex rnaB n 3aKmoqeHnB. O6iu;IIii 

o6'heM ,!].HCCepTall;IIH 129 CTpamru; MaIIIIIH0TIIICHOro TeKCTa, BKJII0qaB 32 

pIICYHKa n CTIIICOK JIIITepaTypbl H3 89 HaIIMeHOBaHIIll. 

OCHOBHOE CO,ll;EP)KAHHE PABOThl 

Bo BBe,n;eHHH npe,!].CTaBJJeH KpaTKIIll ofoop OCHOBHbIX pa6oT n 

pe3yJJbTaT0B no TeMe KBaHT0Bbie TeopnII IIOJIB B MHOrOMepH0M npocTpaHCTBe. 

TaM )Ke KpaTK0 onncaHbI 0CH0BHbie pe3yJJhTaThI, COCTaBJJBIOiu;He )].aHHYIO 

,!].HCCepTau;IIIO. 
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B rrepBoii rJiaBe "Hua-x;oa11.epeemu""ec1.:aR meopuR e6J1.uau uw.fipai,;pac11.oi.1, 

(HK} cma6uJ1.'b'H.OU mo""i,;u" aHaJJII3IIPYIOTCB TeOpIIII c ,!l.OTIOJJHnTeJJbHhIMH 

II3MepeHIIBMH, CJJe)].yB KOHu;enu;nII HII3K03HepreTIIqecKOll Teopnn, OCHOBaHHOll 

ua IIO)].XO)].e BIIJJhCOHa K peuopMaJJII3au;IIottuoii rpynne. XoTB 3TO II He 

II03BOJJBeT IIOJJyqIITb HenpOTIIBOpeqIIBYIO TeopIIIO, TaKOll IIO,!].XO,!]. HMeeT 

npeIIMyiu;ecTBO B TOM, qTO 3cpcpeKTIIBHaB HH3K03HepreTnqecKaB TeOpnB He 

CO,!].ep)KIIT napaMeTpa o6pe3aHIIB KaK B. TeOpIIII Kanyu;a-KneiiHa, a TaK)Ke 

IIMeeT 3aMeqaTeJJhHbie CBOHCTBa B q>IIKCnpoBaHHOii TOqKe ( c:I>T), KOTOpaB 

noJJyqaeTCB II3 YCJJOBIIB paBeHCTBa HYJIIO 6eTa-cpyHKil;IIH. B OTJIIIqIIe OT 

CKaJJBpHOll TeOplIII, KOTOpaB nMeeT HeTpHBIIaJJbHYIO YJJbTpacpIIOJJeTOBYIO (Yc:I>) 

q>IIKCHpOBaHHYIO TOqKy BIIJJbCOHa-<I>IIIIIepa B pa3MepHOCTH npocTpaHCTBa 

MeHhIIIIIM 4, KaJJII6poBoqnaB TeOpIIB, Hao6opoT, IIMeeT neTpIIBIIaJJbHYIO 

nucppaKpacnyIO (MK) cpnKcnpoBanuyIO TOqKy BIIJJhCOHa-cI>IIIIIepa B 

pa3MepHOCTII npOCTpaHCTBa 60JJbIIIIIM 4. 

KaK H3BeCTHO B q>HKCIIpOBaHHOll T0qKe TeOpHB ue IIMeeT MaCIIITa6a, 

a e)].IIHCTBeHHbIM xapaKTepHbIM MaCIIITa6oM BBJJBeTCB 3HeprIIB, II, 

CJJe,!].OBaTeJJhH0, TIOBe,!].eHIIe ,!].Hcpcpepeuu;nanbHOro ceqeHHB B q>IIKCIIpOBaHHOll 

TOqKe B npOCTpaHCTBe C ,!].OIIOJIHHTeJJhHbIMH II3MepeunBMII IIOXO)Ke ua 

qeTbipexMepHoe TIOBe,!].eHne ,!l.Hcpcpepenu;IIaJJbHOrO ceqeHIIB. B6JJH31I 

)Ke q>IIKCIIpOBaHHOii TOqKII yqeT pa,n,IIall;IIOHHbIX nonpaBOK B TeOpIIBX 

C ,!].OIIOJIHHTeJJhHblMH H3MepeHHBMII Be)].eT K H3MeHeHIIIO TIOBe)].eHHB 

,!].H<pcpepeuu;nanbHOro ceqeunB H npHBO,!].IIT K na,n,a10iu;eii 3aBHCHMOCTH 

OT 3Heprnn, B pa3Hornacnn C Kanyu;a-KneiiHOBCKHM IIO,!].XO,!].OM, B KOTOpOM 

,!].ncpcpepeHu;nanbHoe ceqeHne pacTeT c pocTOM 3ueprnn, qTo cpa3y )Ke 

uapyIIIaeT ymITapHOCTb Teopnn, HO, 0,!].HaKo, BBJIBeTCB npnBJJeKaTeJJbHbIM C 

TOqKn 3peHHB 3KCnepnMeHTaTOpOB. O,!].HaKo, 3Ta TeopnB TaK)Ke cnpaBe)].JJHBa 

,!].O neKOTOporo MaCIIITa6a 3Heprnii, KaK H Kanyu;a-KneiiHOBCKaB TeopnB, 

BCJJe)].CTBne JOro, qTO q>HKCHpOBaHHaB TOqKa KaJJn6poBoquoii Teopnn BBJJBeTCB 

nHcppaKpacHoii. 

,Il;ncpcpepeHu;naJJbHOe ceqeHne KBapK-aHTHKBapKOBOro pacceBHHB, 

paCCMOTpeHHOe B nepBOll rJJaBe B TIO,!].XO,!].e HII3K03HepreTnqecK0ii Teopnn n B 

TIO,!].X0)].e Kanyu;a-KneiiHOBCKOll Teopnn, HJIJIIOCTpnpyeT 0CH0BHbie CBOllCTBa 

)].JIB o60IIX TI0,!].XO,!].OB II ,!].eMOHCTpnpyeT 0CH0BHbie pa3JJnqnB B pe3yJJbTaTax. 
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Bo BTOpoii rJiaBe "Pe'H.OpM-2pynnoeoiJ. noaxoa a/1,.R, 'H.enepe'H.op.uupyCM'btX 

meopuiJ." amwrn3npyIOTC51 CTPYKTYPhI YJibTpaq:moJieTOBhIX pacxo.n;ttMOCTeii 

B HenepeHOpMnpyeMbIX TeopmIX Ha npHMepe CKarrnpHbIX TeOpHii C 

B3aHMO,LI,eiiCTBHeM 6e3 npOH3B0,LJ,HblX B MHOrOMepHOM npOCTpaHCTBe. 

CTpyKTypa YJibTpaq>HoJieTOBhIX paCXO,Ll,HMOCTeii He 3aBHCHT OT HBHOll 

peantt3all,HH npOCTpaHCTBa C ,LI,OIIOJIHHTeJibHblMH H3MepeHHHMH, TaK KaK 

yJibTpaq:moJieTOBhie pacxO,LJ,HMOCTH CBH3aHbl C JIOKallbHhlM IIOBe,n,eHHeM 

TeOpHH, TaKHM o6pa30M, BhIBO,Ll,hI, c,n,eJiaHHhie B 3T0ll rJiaBe, BepHbl ,LJ,JIH 

MHOrOMepHblX 

H3MepeHHii. 

OnnpaHCh 

Teopnii 

Ha 

c npOH3BOJihHOtt CTPYKTypott )J;OIIOJIHHTeJibHbIX 

npou,e,n,ypy nepeHOpMHpOBOK H TeopHIO 

peHOpMalIH3all,HOHHOll rpyIIIIbl IIOKa3aHO, qTo .n;a)Ke B CJiyqae 

HenepeHOpMHpyeMhIX Teopnii JIH)J;HpyIOlll,He pacxo.n;HMOCTH ( aCHMIITOTHKH) 

KOHTPOJIHPYIOTCH O,Ll,HOIIeTJieBhIMH .n;narpaMMaMH, qnCJIO KOTOpbIX, o.n;HaKO, 

6eCKOHeqHO. IlpHBe.n;eHa rHIIOTe3a )J;JIH O)J;HOIIeTJieBOro KOHTpqJieHa B 

npOH3B0JlbHOll CKalIHpHOll TeOpHH C B3aHMO,LI,eiiCTBHeM 6e3 npOH3B0,Ll,HbIX B 

MHOrOMepHOM npOCTpaHCTBe C D H3MepeHHHMH, KOTOpblll npHHHMaeT BH)J; 

Au(.C) 
1 I'(D/2-1) 

(41r)D/2 . 4r(D - 2) 

82 £ (82)D/2-2 82 _c 

8¢2 (1 + a-2~)2 8¢2. 

Ha OCHOBe Haii,n,eHHOro Bbipa)KeHHH )J;JIH O)J;HOIIeTJieBoro KOHTpqJieHa 

MO)KHO cyMMHpOBaTh Be,LI,ylll,He aCHMIITOTHKH, KOTOpbie He 3aBHCHT OT 

npOH3BOJia B BbiqHTaHHH onepaTOpOB C 6oJiee BhICOKOll pa3MepHOCTbIO. ,ll;JIH 

.n;eMOHCTpaU,HH 6bIJIH npo.n;eJiaHhl nepTyp6aTHBHbie BbJqHcJieHHH B CKalIHpHblX 

TeOpHHX Ha npnMepe HeCKOJlhKHX Teopnii, H npo.n;eJiaHHhie BbJqHCJieHHH 

corJiacyIOTCH C BhIIIIe npHBe.n;eHHblMH YTBep)K,LI,eHHHMH. 

IloJiyqeHHhie pe3yJihTaThI He no.n;TBep)K.n;aIOT nonyJIHPHYIO n:.n;eeIO 

HaHBHOro CTeneHHOrO 6era KOHCTaHT CBH3H B MHOrOMepHblX TeOpHHX. 

HcnOJib3YH Hatt.n;eHHhlll O,LI,HOIIeTJieBOll KOHTpqJieH, npocyMMHpOBaHbl Be,n,yrn;ne 

aCHMIITOTHKH, He 3aBHCHlll,He OT npOH3BOJia B BbJqIITaHHH onepaTopOB 6oJiee 

BblCOKOtt pa3MepHOCTH, B MJia)];IIIHX IIOpH.n;Kax Teopn:H B03Myrn;eHHH. ToJihKO B 

O)];HOM cJiyqae CKarIHpHOll Teopm1 cp4 B npOCTpaHCTBe D = 6 cyMMHpOBaHHe 

Be,n,yn~n:x acHMIITOTHK npHBeJIO K npOCTOll <pyHKll,HH. 
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B TpeTheii rJiaBe "I/NJ paa11,oa,ce'H.ue e M'H.020.«ep'H.'btX meopuRx" 

IIOKa3aHo, qTO .n;a)Ke HeCMOTPH Ha q>OpMallhHYIO HenepeHOPMHpyeMOCTb 

MHOrOMepHblX Teopnii MO)KHO IIOCTpOHTb nepeHOpMHpyeMoe 1 / N f pa3JIO)KeHHe 

B MHOrOMepHblX Teopmix, KOTopoe no,n;qHH.HeTCH 06h1qHbIM npaBn:JiaM 

nepeHOpMHpyeMOll nepTyp6aTHBHOll TeopHH. IIapaMeTp pa3JIO)KeHHH B TaKOll 

TeOpHH HBJIHeTCH 6e3pa3MepHbIM, a TaK)Ke 3B0JIIOll,HOHHpyeT C 3Heprnett 

JIOrapn:q>MnqecKHM o6pa30M, TaK)Ke IIOKa3aHo, qTO Bee pacxO,LJ,HMOCTH 

norJIOlll,aIOTCH B nepeHopMHpOBKH BOJIHOBhIX <pyHKll,Hll IIOJieii H KOHCTaHT 

CBH3H. HaqanbHaH pa3MepHaH KOHCTaHcTa CBH3H n:rpaeT pOJib MaCCbl H 

Jiorapttq>MnqecKH nepeHopMn:pyeTCH. 

CBoiicTBa 1 / N f pa3JIO)KeHHH He 3aBHCHT OT pa3MepHoCTH npocTpaHcTBa 

D, ecJin qncJio II3MepeHnii HeqeTHO. B qeTHOM qIIcJie H3MepeHIIii B <popMyJiax 

IIOHBJIHeTCH JIOrapII<pM KBa.n;paTa HMIIYJibCa, qTo npIIBO)];IIT K TexHn:qeCKHM 

Tpy.n;HOCTHM B BblqIIcJieHIIII IIHTerpanoB, HO HIIKaK He BJIHHeT Ha OCHOBHhie 

BblBO)J;bl IIOCTpOeHHOrO 1/N, pa3JIO)KeHIIH B MHOrOMepHOM npocTpaHCTBe. 

TaK KaK napaMeTp pa3JIO)KeHIIH HBJIHeTCH 6e3pa3MepHbIM, TO BCe 

<pyHKll,HII rpnHa npn:o6peTaIOT Jiorapnq>MIIqecKIIe pa.n;n:au,IIOHHhie nonpaBKII, 

II )];II<p<pepeHU,IIallbHbie ceqeHIIH pacceHHIIH qacTIIll, na.n;aIOT C pOCTOM 3HeprIIII, 

KaK B 06b1qHott nepeHOpMn:pyeMOll TeOpIIII, 6e3 HapyIIIeHIIH yHHTapHOCTII. 

9BOJIIOU,IIH KOHCTaHT CBH3II 3aBHCIIT OT qncJia II3MepeHHll npocTpaHCTBa II He 

3aBIICIIT OT a6eJieBOll IIJIII Hea6eJieBOll IIpIIpO,LJ,bl KalIII6pOBOqHOll TeopIIII. B 

3TOM CMblCJie XOTeJIOCb 6hI IIOCTpOHTb I/Ne pa3JIO)KeHIIe, o.n;HaKO, OHO He MO)KeT 

6hITb IIOCTpOeHO no.n;o6HhlM o6pa30M. 

1 /NJ pa3JIO)KeHn:e OCHOBaHO Ha nepecyMMHpOBaHIIII .n;IIarpaMM no 1 /NJ, 

qTO Be,n;eT K HOBOMY 3<p<peKTIIBHOMY nponaraTopy )J;JIH KanII6pOBOqHhlX 

IIOJieii, npe.n;cTaBJieHIIe l.JeJieHHa-JleMaHa .D;JIH KOTOpblX co.n;ep)KIIT IIOMHMO 

,LI,OIIOJIHHTeJihHblX IIOJIIOCOB TaK)Ke HenpephIBHhlll cneKTP C IIOJIO)KIITeJibHOll 

cneKTpallbH0ll IIJIOTHOCTbIO. HannqIIe .D;OIIOJIHHTeJibHbIX IIOJIIOCOB C 

OTpnu,aTeJihHbIMH BbJqeTaMH MO)KeT npIIBeCTII K HeyHIITapHOCTH TeopIIII, 

o.n;HaKO, IIOKa3aHo, qTo B npocTpaHCTBe C qnCJIOM II3MepeHIIll paBHOMY 

5,9, ... O)J;IIH II3 IIOJIIOCOB HaXO,LJ,HTCH Ha .n;ettCTBIITeJihHOll OCII B IIJIOCKOCTII 

KBa,n;paTa IIMIIYJibCa, II HBJIHeTCH HaCTOHlll,IIM COCTOHHHeM C OTpIIu,aTeJihHOll 

HOpMOll, OT KOTOporo MO)KHO II36aBIITbCH nyTeM COOTBeTCTByIOrn;ero Bhr6opa 
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6e3pa3MepHOrO rrapaMeTpa e >.mD/Z-Z, KOTOpblll 6y,11.eT OTBeqaTb 

rrpaBIIJibHOMY BhI6opy cpa3bl TeOpIIII 6e3 COCTO.HHII.H C OTpmi;aTeJibHOll 

HOpMOll Ha ,11.ettCTBIITeJibHOll OCII KBa.u.J)aTa IIMIIYJibCa. B rrpOCTpaHCTBe 

C qIICJIOM II3MepeHIIll paBHOMY 7, 11,... rromoca B 3cpcpeKTIIBBOM 

rrporrar~Tope KOMIIJieKCHO corrpmKeHbI .u.pyr ,11.pyry. BJiaro,11.ap.H KOMIIJieKCHOll 

corrp.H)KeHHOCTII 3TIIX IIOJIIOCOB BKJia)]. OT HecpII3IIqeCKIIX COCTO.HHIIll DO 

Bee cpII3IIqeCKIIe aMIIJIIITY)J.bI COKpaui;aeTCH, TeM caMbIM HeT rrepexo,11.0B II3 

cpII3IIqeCKIIX COCTO.HHIIll C IIOJIO)KIITeJibHOll HOpMOll B HecpII3IIqecKIIe COCTO.HHII.H 

C OTpIIu;aTeJibHOll HOpMOll, qTO OCTaBJI.HeT TeOpIIIO yHIITapHOll. 

B qeTaepToii rJiaae "<Pe1w.Metto.1toi!UR l/N1 paa,11,o:J1CettuR" rrpIIBe,11.eHhI 

HeKOTOpbie cpeHOMeHOJIOrIIqecKIIe CJie)J.CTBII.H 1 /NI pa3JIO)KeHII.H )J.JI.H 

MBOroMepHbIX TeopIIll C qIICJIOM II3MepeHIIll D = 7, 11, ... Ha rrpIIMepe 

ynpyroro 3JieKTPOH-KBapKOBOrO pacce.HHII.H B MHOrOMepHOM rrpOCTpaHCTBe, B 

KOTOpOM qacTIIIJ;hI CM JIOKaJIII30BaHhI Ha qeTbipexMepHoi1: 6patte, a TaK)Ke Ha 

rrpIIMepe ofrhe)J.IIHeHII.H KOHCTaHT CB.H3II. 

IloKa3aHo, qTo rroBe,11.eHIIe ,11.IIcpcpepeHIJ;IIaJihHOro ceqeHII.H rrpII 1/ N1 

pa3JIO)KeHIIII CXO)J.HO IIOBe,11.eHIIIO )J.IIcpcpepeHIJ;IIaJibHOro ceqeHII.H B IIO)].X0,11.e 

HII3K03HepreTIIqecKOll TeOpIIII, ,: OCHOBaHHOll Ha rro,11.xo,11.e BIIJibCOHa K 

peHOpMaJIII3aIJ;IIOHHOll rpyrrrre, a IIMeHHO B6JIII3II MaCUITa6a KOMIIaKTIIcpIIKau;IIII 

)J.OIIOJIHIITeJibHbIX II3MepeHIIll IIOBe,11.eHIIe IIMeeT He60JibIIIOe II3MeHeHIIe, a rrpII 

pocTe 3HeprIIII ,11.IIcpcpepeHu;IIaJibHOe ceqeHIIe BbIXO)J.IIT Ha TO)Ke IIOBe,11.eHIIe B 

3aBIICIIMOCTII OT 3HeprIIII, qTO II B qeTbipexMepHOM rrpocTpaHCTBe 

,ll;JI.H MHOrOMepHoro rrpocTpaHCTBa C qIICJIOM II3MepeHIIll D = 7, 11, ... IIpII 

1 /NI pa3JIO)KeHIIII IIOMIIMO coxpaHeHII.H YHIITapuOCTII KaJIII6pOBOqHhie 

TeopIIII .HBJI.HIOTC.H acIIMIITOTIIqecKII CB060,11.HbIMU, a 3HaqIIT MO)KHO 

IIOCMOTpeTb ofrhe)J.HHeHIIe KOHCTaHT CB.H3U. lfaBeCTHo, qTo B CM B 

qeTbipexMepHOM rrpocTpaHCTBe o6'be)J.uHeHII.H KOHCTaHT CB.H3II HeT B rrpe,11.eJiaX 

Tpex CTaH,11.apTHbIX OTKJIOHeHui1:, a rrpII ,11.aHHOM IIO)].XO)J.e B MHOrOMepHOM 

rrpocTpaHCTBe IIOJiyqaeTC.H o6'he)J.HHeHIIe KOHCTaHT rrpII 3Hepru.ax 3HaquTeJibHO 

MeHbIIIux MaCUITa6a aHeprIIII IlJiaHKa. TaK B )].JI.H CM IIMeeTC.H o6'be)J.IIHeHIIe 

Ha MaCUITa6e aHeprui1: 1012 I'3B, a )J.JI.H MCCM rrpII 3HeprII.ax 1010 raB. 

B 3aKJIJOqeHHH KpaTKO CcpOpMyJiupoBaHbI IIOJiyqeHHbie B ,11.uccepTau;uII 

pe3yJihTaThI, KOTOpbie II BbIHOC.HTC.H Ha 3aIIJ;IITy. 
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