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Y'lelf!"H CeKpeTapb 

·cneuHaJtH3HPOBaHHOro . COBeTa, 

KaH.QH,ttaT rl>H3HKO-MaTeMaTH'leCKHX Hayl( -~ 

OEIIWI XAPAKTEP11CTHKA PAEOTbl 

AKTyanbHOCTb TeMbl. CoapeMeHHaH ~H3HKa sneMeHTapHblX 'laCTHU npoHH

saHa ttneefi CHMMeTpHH. 06menpHHHTO, qTo CHMMeTPHH B03pacTaeT C pOCTOM 

3HeprHH HflH C YMeHbIDeHHCM paCCTOHHHH. fHilOTC3a BenHKoro 06bCAHHeHHH oc~ 

HOBblBaeTCH Ha npennonoJKeHHH, 'ITO CHflb.Hble, cna6ble H sneKTPOMarHHTHblC 

B3aHMOAeHCTBHB -o6'beAHHBIOTCB B eAHHOe B33:HMOAeHCTBHe, OCHOBaHHOe Ha 

npoCTOH KanH6pOBO'IHOH rpynne CHMMeTPHH, OnHaKO CT3HAapTHble TeopHH Be

nHKOro 06beAHHeHHB OCTaBnHIOT MHoro HeperneHHblX npo6neM H 6onbIDOH IlPOH3-

BOn B B&J6ope napaMeTpoa. B OTCYTCTBHe npHMblX 3KCUCPHMCHTanbHblX npoae

POK OCHOBHblM KPIITepHeM npaBHnbHOCTH TeOpHH CT3HOBBTCH ee 3CTeTH'leCKaB 

npHBneKaTenbHOCTb H BHYTPeHHBB caMocornacoBaHHOCTb. _B TO JKe BPCMB non
Hoe 06bCAHHeHHe, O'leBHAHO, AOnJKHO BKn!OqaTb H rpaBHTaUHIO. Ha 3TOM UYTH, 

OAHaKo,HMeIOTCB 3Ha'IHTenbHble TPYAHOC'rn, "npeJKAe ecero npo6neMa pacxo

AHMOCTeii. 

Hoeble B03MOJKHOCTII UOBBHflHCb B CBB3H C B03HHKHOBeHHeM cynepcHMMeT

PH'IHblX MOAeneii KB3HTOBOH TeOpllH nonB. PaBeHCTBO qucna 6030HHblX H ~ep

MHOHHblX CTeneHefi CB060Abl e T3KHX TeopttHX npHBOAHT K saMe'laTenbHOMY 

CBOHCTBY - COKpameHHIO MHOrHX pacXOAHMOCTeii. 3TOT ~aKT H3XOAHT ceoe OT

paJKeHHe-e cymecTBOBaHHH TaK Ha3blBaeMblx TeopeM O HenepeHOpMHPOBKe, qTo 

HarnBnHee acero UPOBBnBeTCB B HBHO cynepnoneBOM ~OPManH3Me. 

Eonbllltte HaneJKAhl e nocTpoettttH caMocornacoeaHHOii Teopuu, BKnIO'laIOmefi 

u rpaa1ITauu10, aosnara10Tcn ceii'lac Ha Hne10 cynepcTPYHbl. B 3TOM nonxone 

~YHAaMeHT3J1bHblM o6beKTOM TeopHH BBnBeTCB cynepcttMMCTPH'IHaB CTpyHa·. 

CneKTp_ee HOPManbHblX MOA onpeAenBeT cneKTP sneMeHT3pHblX ~aCTHQ 3~eK

THBHOH noKanbHOH TCOPHH. TeopHH cynepCTPYHbl, BepOHTHO, CB060.QHa OT pac

XOAHMOCTeii, 'ITO, B CBOIO oqepei:tb, MOJKeT npttBeCTH K KOHe'IHOH JlOKailbHOH 

TeOPHH Ha nnaHKOBCKOM MaCrnTa6e H nanee K KOHe'IHOH TeopHH BenttKoro 06be

AHHeHHB. OnHaKo Ha 3TOM IlYTH eme OCTaeTCH MHOro HeperneHHblX npo6neM. 

H npeJKAe BCero npo6neMa KOMnaKTH~HKaUHH. MHOJKCCTBo'eapHaHTOB KOMilaK-
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TH~HKaUHH He Il03BOnHeT IlOKa cnenaTb onpeneneHHhlll BhlOOP H He naeT onHo-

3HaqHoro IlYTH penyKUHH cynepCTPYHHOH TeOPHH no TeOpHH BenHKOro 061,enH

HeHHH. 

K 3TOH npo6neMe MOlKHO nonofiTH H C npyrofi CTOPOHhl - co CTOPOHhl HH3-

KHX 3Heprttfi, IlNTaHCb IlOCTPOHTb TeOPHID nonH, ceooonHYID OT ynbTpa~Hone

TOBNX pacxonHMOCTefi. 3Ta naeHHH MeqTa cosnaTenefi KBaHTOBOH TeopHH no

nH HaKOHeu-To Hamna ceoe eonnomeHHe B paMKax cynepCHMMeTpHqHhlX Monenefi. 

nocTpoeHHe TaKHX Monenefi OTKPNBaeT B03MOlKHOCTb OilHCaHHH B3aHMonefiCTBHH 

sneMeHTaPHNX qacTHU Ha OCHOBe 061,enHHeHHhlll cynepCHMMeTpHqHhlX KOHeqHhlX 

TeopHfi. IlptteneKaTenbHOH CTOPOHOH 3THX Monenefi HBnHeTCH HX BhlneneHHOCTb 

cpenH npoqHx 061,enHHHTenbHhlX cxeM, meCTKOCTb npencKasaHHH, a TaKlKe B03-

MOlKHOCTb B nepcneKTHBe 061,enHHeHHH C cyneprpaBHTaUHefi. 

nocTpoeHHe noKanhHOH KBaHTOBOH TeopHH nonH, CB06onHOH OT ynbTpa

~HoneTOBNX pacxonHMOCTefi,npencTaBnHeT HHTepec He TOflbKO C TQqKH 3peHHH 

OilHCaHHH B3aHMonettCTBHH sneMeHTapHhlX qacTHU. 0TCYTC~BHe pacxonHMOCTeH 

Il03BOnHeT IlPHnaTb CMhlCn ~OpManhHhlM BNpameHHHM B npencTaBneHHH B3aHMO

nefiCTBHH, TaKHM,KaK BeKTOPN COCTOHHHH, raMHflbTOHHaH H T.n •. TeM CaMbIM 

He~opManbHNH CMhlCn IlPH06peTaeT H CaMo npencTaeneHHe B3aHMoneficTBHH. 

3Ta xopomo lf3BeC_THaH npo6neMa B KBaHTOBOH_ TeopHH nonH, OOb[qHQ HrHOPH

pyeMaH B coepeMeHHNX nparMaTHqecKHX nonxonax, HaxonHT ceoe pemeHHe B 

KOHeqHNX Te~pHHX. 

Uenhro AHCCepTaUHH HBnHeTCH 'noCTpoeHHe If HCCnenoeaHHe Monenefi KBaH

TOBOH TeOpHH nonH, KOHeqHNX BO- ecex IlOPHnKax -Teopim B03MYmeHHH, H npH

MeHeHHe lfX K OilHCaHHID B3aHMonefiCTBHH sneMeHTapHNX qacTHU. 

HayqHaH HOBlf!IHa. B nttccepTaUHH pemaeTCH npo6neMa IlOCTPOeHHH H npo

BOAHTCH HccnenoeaHHe Monenefi KBaHTOBOH TeOpHH nonH, ynbTpa~HoneTOBO

KOHeqnNX BO ecex IlOPHnKax TeopHH B03MYmeHHH. Pa3BHT 0011\Hll MeTon IlOCTpo

eHHH KOHeqHNX TeOp.Hfi, IlPHBenmttfi K OTKPNTHID N=l cynepCHMMeTplfqHhlX Mone

nefi, CBOlionHNX OT ynbTpa~HoneTOBhlX paCXOAHMOCTeil. IlpennolKeHN peanHCTH

qecKHe MonenH BenHKOro 061,enHHeHHH B3aHMonefiCTBHH. Tpe6oBaHHe KOHeq

HOCTH OKa3NBaeTCH BeCbMa orpaHHqHTenbHblM H BMAenHeT Kan116poeoqHue rpyn

IlN SU5, su6, s_o10 H E6 e KaqecTBe, peanhHNX KaHn11naTOB Ha ponh TeOPHH 

BenHKOro 061,enHHeHHH. n~H 3TOM npencKa3NBaeTCH qHcno noKoneHHH H XHr-

rCOBCKHH ceKTOP MonenH. 

}lnH aHanH3a 1,1oeeneHHH TeopHH_ IlPH BNCOKHX 3HeprHHX OKa3NBaeTCH He

o6xonHMNM eNqHcneHHe panttauttoHHNX nonpaeoK K napaMeTpaM Monenen. B nttc

cepTaUHH paspaooTaH ~~eKTH~HNH MeTon MHOroneTneBNX BhlqHcneHHH B KBaH

TOBOH TeopHH nonH - MeTon YHHKanhHOCT~H. ~eTon npencTaBnHeT CaMOCTOH

TellbHNH HHTepec H HMeeT mHpOKYID oonaCTb np~MeHHMOCTH. C IlOMOWbID 3TOro 

MeTona Bnep_BNe B MHPOBOH, .i;IHTepaType npoeeneHN MHOroneTneBNe pacqeTN B 

PHne KBaHTOBOnoneBNX TeopHfi. 
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CymeCTBOBaHHe cynepCHMMeTpHqHblX Teopiifi, B KOTOPhlX peanH3YeTCH 

npennolKeHHNH MeTon nocTpoeHHH KoHeqHNx Moneneu; HeonHoKpaTHO noneepra

noch COMHeHHID B CBH3H c npo6neMOH KBaHTOBNX aHOManHfi. 3TO OTHOCHTCH 

KaK K aHOManHHM caMOH cynepcHMMeTJ)HH, TaK HK KHpanbHNM aHoManHHM B 

cynepCHMMeTpHqHhlX TeopHHX. B nttccepTaUHH ycTaHOBneHO OTCYTCTBHe aHOMa

flHH cynepCHMMeTPHH B pacmttpeHHhlX cynepCHMMeTpHqHhlX TeopHHX. IloKasaHo, 

qTQ KOHeqHoe nepeonpeneneHHe napaMeTpOB .TeopHH Il03BOnHeT BOCCTaHOBHTb 

cynepcHMMeTpHro, HapymeHHYID HeHHBapHaHTHOH perynHpHsautteH. 3TOT me Me

XaHH3M nelKHT B OCHOBe nonyqeHHH KOHeqHNX TeOPHH. 

Ha -OCHO.Be KoppeKTHOrO aHallH3a nepeHo·pMHPOBOqHQH npouenYPN enepeue 

YCTaHOBneHa HenpoTHBOPeqHBOCTb KHpanhHNX aHOManHH B cynepCHMMeTpHqHNX 

TeopHHX. B oomeM BHne HafineHa CBH3b MelKnY aKcHanbHblM TOKOM H cynepTO

KOM, cnpaeenntteaH eo ecex nopHnKax TeopHH eosMYmeHHfi. 

Ha ocHoEe peHopMrpynnoaoro aHanH3a enepeNe ycTaHoeneHo o6mee 

CBOHCTBO ynbTPa~HoneTOBOH HeycTofiqHBOCTH cynepCHMMeTPHH H nonyqeHHNX 

Ha ee -OCHOBe KOHeqHNX TeopHn. 3TO CBOHCTBO HMeeT ealKHOe 3HaqeHHe nnH 

nocTpoeHHH peanHCTHqecKHX Monenefi B3aHMonefiCTBHH sneMeHTaPHNX qacTHU, 

HOO HaKnaAbIBaeT me=KHe orpaHHqeHHH Ha B03MOlKHNe cnoco6N HapymeHHH CHM

MeTpJ,IH. 

IlpaKTHqecKaH ueHHOCTb. Pe3YflbTaTN HCCnenoeaHHH, npoeeAeHHNX B AHC

ceJ:tTaUHH,ylKe HamnH ceoe IlPHMeHeHHe. MeTon YHHKanhHOCTefi IlPHMeHHTeCH 

IlPH euqttcneHHH MHOroneTneBNX nttarpaMM B KBaHTOBOH XPOMonHHaMHKe, B ney

MePHhlX HenHHeHHhlX CHrMa-MonenHX H npyrHX TeOpHHX. MeTon IlOCTPOeHHR KO

HeqHhlX TeopHH, oco6eHHO ere ~OPMYllHPOBKa B TepMHHax 9aTpaeoqHNX :iapJl

noe, TaKlKe oKa3ancH eecbMa nnonoTBOPHblM H namen npHnolKeHHe B noCTpoe

HHH KOH~OPMHO-HHBapHaHTHhlX cHrMa-Monenefi, B03HHKaIDIIIHX B TeopHHX cynep

CTPYHN. 
nonyqeHHNe pe3ynbTaTN OTKPNBaIDT HOBOe HanpaeneHHe B OllHCaHHH s3a-

HMonefiCTBHH sneMeHTapHNX qacTHU Ha OCHOBe 061,enHHeHHblX cynepCHMMeTpHq

HNX Monenefi KBaHTOBOH TeOPHH nonH 6e3 ynhTPa~HoneTOBNX paCXOAHMOCTeH. 

3KCTpeManhHaH TOqKa 3peHHH COCTOHT B TOM, qTo TOflbKO TaKHe TeopHH HMe

lOT OTHomeHHe K peanhH_OCT_H' a HanHqHe pacxonHMOCTefi B CTaHnaPTHNX Mone

nax CBH3aHO C npeHe6pelKeHHeM BKnanaMH THlKenNx qacTHU. 

HA 3Al!IHTY BblJlBHfAIDTCH cnE;UYIDDJ.HE PE3YnbTATbl: 

1. IlpennolKeH MeTOA nocTpOeHHR Monenefi KBaHTOBOH TeOpHH nonH, KO

HeqHNX BO acex nopHnKax TeopHH B03MYmeHHH. MeTon ll03BOnHeT nonyqHTb mH

pOKHH Knacc N=l cynepCHMMeTpHqHNX Kantt6poe~qHNX TeOPHH, CBOOOAHNX OT 

yn~Tpa~HoneTOBNX pacxonHMOCTefi. 

naHN nee ~OPMYllHPOBKH MeTona: HenHHeHHaH, OCHOBaHHaH Ha oco6NX pe

meHHHX ypaBHeHHH peHopMrpynlil,I nnH nepeHOPMHpoBaHHNX 3aPHAOB,H llHHeHHaH, 
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HCilOflb3YKJtnaH pa3MepHyro perynHPH3aUHro H ycTaHaBnHBaKl!laH CBH3H Me,my 3a

TpaBoqHNMH 3apsnaMH. 

HanneHN Heo6xonHMNe H nocTaToqHNe ycnOBHH KOHeqHOCTH cynepCHMMeT

pHqHNX Kanu6poBoqH1,1x Teopuu, onpenenHeMNe onuoneTneBNM npu6numeHneM. 

noKa3aHa TeopeMa, rapaHTHPYRman coKpameHne pacxonttMOcTefi Bo BCex nopnn

Kax TeOpHH B03MYl!leHHU IlPH BNilOnHeHHH yKa3aHHbIX ycnoBHU. 

z. ITpennolKeHHNU MeTon'npHMeHeH K IlOCTpOeHHW peanucTuqeCKHX KOHeq

HNX TeOpHfi BenttKoro OObenHHeHHH, YcTaHoBneHo, qTo Tpe6oBaHHe KOHeqHoc

TH orpaHuqHBaeT B03MOlKHNe Kanu6poBoqHNe rpynnN CHMMeTpHH qeTNPbMH Bapu

aHTaMH: SU5, su6, S010 H E6. B TaKHX TeOPHHX, xapaKTepH3yeMNX enHHCTBeH

HOU KOHCTaHTOU CBH3H, npencKa3NBaeTCH qffcno IlOKOneHHU H $HKCHPOBaH xHr

rcOBCKHU ceKTOp. H3yqeHN B03MOlKHNe peanHCTuqecKHe MonenH BenuKoro 06be

nuHeHHH, ynoaneTBOPHWl!IHe KPHTepnro KOHeqHOCTH. ITpoBeneuN·pacqeTN roKaB

CKHX KOHCTaHT CBH3H, 

3. Pa3pa60TaH 9~eKTHBHNU MeT0/:1 MHoroneTneBNX BbiqucneHHU B KBaHTO

BOH T_eopuu nonH - MeTon_ YHHKanbHOCTeii. 3THM MeTonoM: 

a/ npoaeneHN peKopnHNe B MHPOBOH nHTepaType IlHTHileTneBNe B~Hcne

HHH peHopMrpynnoBNX $YHKUHU B CKanHpHofi Monenn; 

6/ npoaeneHN TpexneTneBNe BNqHcneHHH npononbHOU CTPYKTYPHOU $YHK

UHH rny6oKOHeynpyroro pacceHHHH nenTOHOB Ha anpoHaX B paMKax KBaHTOBOK 

XPOMOnHHaMHKHj 

B/ IlPOBeneHN TpexneTneBNe BNqHcneHHH peHopMrpynnOBNX $yHKUHU B cy

nepcnMMeTpHqHNX Monennx; 

r/ npoaeneHl,I He HMeWl!ltte aHanoroa nHTHneTneBNe aNqncneHuH 06061I1eH

HNX B-4JyHKUHH B ABYMePHOH N=Z cynepcHMMeTPHqHOH HenHHeHHOU cnrMa-Mone

nn. 
4. YcTaHoaneHo OTCYTCTBHe aHoManufi cynepCHMMeTPHH B MHOroneTneBOM 

npH6nHlKeHHH B pacm~peHHNX cynepCHMMeTpHqHNX TeOPHHX, ITOKa3aHo, qTO cy

nepcnMMeTPHH BOCCTaHaBnHBaeTCH KOHeqHNM nepeonpeneneHHeM napaMeTpOB Te

OPHH. 

5. YcTaHOBneHo, qTo aKCHaflbHl,le aHoManHH He npOTHBOpeqaT cynepcHM

MeTpHH B BNCmHX nopsnKax TeOPHH B03MymeHHH H He pa3pymaroT·cynepcuMMeT

pHro. HaAneHa CBH3b Me;acny aKCHanbHNM TOKOM H cynepTOKOM, cnpaaennHBaH 

BO acex nopnnKax TeopHH B03MYl!leHHA. 

6. naH OOl!IHA peHOpMrpynnoaoA aHanH3 ycTofiqHBOCTH rno6anbHOA CHM

MeTpHH B KanH6poaoqHNX Monennx KBaHTOBOA TeOpHH nonn. IToKa3aHO, qTo rno-

6anbH'oA CHMNeTpHH /B TOM qHcne cynePCHMMeTpHH/ COOTBeTCTByroT ynbTPaWHO

neTOBO-HeYCTOAqHBNe H HH4JpaKpacHO-YCTOAqHBNe OCO6Ne pemeHHH ypaaneHHA 

p_eHOPMI'PYililN B W83OBOM IlPOCTP8HCTBe sap_H.il;OB, KoHeqHl,le TeopHH TaKJKe 

npencTaBnAroT co6oA ynbTPa4iHoneTOBO-HeycToAqHBNe TpaeKTOPHH B W830B0M 

npOCTP8HCTBe, 
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Anpo6aUHH nuccepTaUHH. OcHOBHNe pe3yflbTaTN nHccepTaUHH noKnanNBa

nHCb Ha CeMHHapax naoopaTOPHH TeopeTHqeCKOH $H3HKH 06benHHeHHOro HHCTH

TYTa snePHNX HccnenoBaHHH /nyoHa/, HHCTHTYTa TeopeTHqecKOH H 3KcnepH

MeHTanbHOH $H3HKH /MocKBa/, $H3HqecKoro HHCTHTYTa AH CCCP /MoCKBa/, 

HHCTHTyTa snepHNX uccnenoBaHHH AH CCCP /MoCKBa/, MaTeMaTHqecKoro HHCTH

TYTa AH CCCP /MocKaa/, HayqHo-HccnenoBaTenbcKoro HHCTHTYTa snepHoii $H-

3HKH MrY /MoCKBa/, HayqHo-HccnenoBaTenbCKOro $H3HqecKoro HHCTHTYTa nry 

/neHHHrpan/, HHCTHTYTa TeopeTHqecKOH $H3HKH AH YCCP /KHeB/, HHCTHTYTa 

TeopeTHqecKHX HCCnenoBaHHH XenbCHHKCKoro YHHBePCHTeTa /$HHnHHnHH/,Ac

neHCK_oro $H3HqecKoro ueHTpa /CIDA/, Ha HayqHblX CeCCHHX OTneneHHH snepHOH 

$H3HKH AH CCCP B 1975-1986 rr., Ha KOH$epeHUHHX "CTPYKTypa anpoHOB -

75, 82" /qccP, CMoneHHUe 1975 r., 1982 r./, "XpoMonHHaMHKa-82" /HoBo

poccH11cK, 1982 r./, "ITpo6neMbl $H3HKH BNCOKHX 9HeprHH H TeOpHH nonn" 

/npoTBHHo 1983 r., 1984 r,/, "PeHOPMrpynna-86" /nyoHa 1986 r./, Me,my

HaponHon KOH$epeHUHH no $H3HKe BNCOKHX 3HeprHH EBponencKoro $H3HqecKoro 

OOl!leCTBa /HTanHH, EapH, 1985 r./, Ha xrr 3HMHeH mKone HT3$ /MOCKBa, 

1984 r./, Ha 3HMHen mKone B EaKypHaHH /}986 r./, Ha 1 Pecny6nHKaHCKOH 

WKOne_ MOflO,l:INX yqeHNX /KHeB, 198 7 r. /,·Ha. 3acenaHHHX YqeHoro COBeTa no 

TeopeTHqecKOH $H3HKe OHHH /1984 r., 1985 r./. 

ITy6nHKaµHH, rro pe3ynbTaTaM nuccepTaUHH ony6nnKoBaHo 18 CTaTen. 

06~eM pa6oTN. nHccepTaUHH COCTOHT H3 BBeneHHH, ceMH rnaB OCHOBHO

ro conepJKaHHH .. H .. 3aKnroqeHHH ., _OHa,,co,l:leplKHT 14 7 CTpaHHU MaWHHOllHCHOro 

TeKCTa, BKnroqaRmero 22 PHCYHKa H 6H6nHorpa$HqecKHU CllHCOK nHTepaTypN 

H3 129 Ha3BaHHH, 

conEPXAHHE PAEOTbl 

Bo BaeµeHHH coneplKHTCH OOOCHOBaHHe aKTyanbHOCTH npoBe.[leHHNX B AHC

cepTaUHH HCCnenoaaHHU, nocTaHOBKa npo6neMN, a TaKJKe AaHO KPaTKOe H3no

JKeHHe conepJKaHHH pa6oTN. 

B nepBOH rnaBe paccMaTpHBaeTCH IlOBe.[leHHe 3¢xl>eKTHBHNX 3aPHAOB B Ka

flHOPOBOqHNX TeOPHHX. BBO,l:IHTCH wasoaoe npoCTpaHCTBO sapHJ:10B H H3Y~aroTCH 

oco6Ne p~weHHH MHorosapHJ:IHNX ypaBHeHHA peHOpMrpynnN B wasOBOM npocT

paHCTBe BH,l:la 

Yi=~:-9 (1) 

IToKa3aHa ponb roKaBCKHX KOHCTaHT CBH3H B CYl!leCTBOBaHHH oco6NX pemeHHA, 

Hrparo1I1HX KnroqeByro ponb B IlOCTPOeHHH KOHeqHNX TeOPHH. YKa3aHO BflHHHHe 

BNCWHX npHOflHlKeHHH TeOPHH B03MYl!leHHH, npHBOAHIIIHX K HCKPHBneHHID 

nHHeiiHNX TpaeKTOPHH (1) BH,l:la 

i 1i 2 fi 3 
Yi= f1<9)= 1 o· 9 + J -1· ~ + 2.· 9 + .. · 
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Bo BTOpOH rnaae H3yqawTCH BOnpOChl YCTofiqHBOCTH OCOOhlX pemeHHH 

ypaBHeHHH peHopMrpynnw no OTHomeHHW K HaqanbHNM AaHHbIM H BNCWHM npH-

6nHEeHHHM. YcTaHaBnHBaeTCH CBH3b HH~PaKPaCHO YCTOfiqHBNX OCODNX pemeHHH 

c rno6anbHNMH CHMMeTPHHMH Teopnn. noKa3NBaeTCH o6mee YTBePEAeHHe, qTo 

rno6anbHaH CHMMeTPHH, B TOM qncne H cynepcnMMeTpHH, BcerAa HH~PaKPaCHO

yCTQHqHBa H YnbTpa~noneTOBO~HeYCTOfiqnBa. PaCCMaTPHBaeTCH PHA npnMepOB 

peanH3aUHH rno6anbHOH CHMMeTPHH Ha OCODNX pemeHHHX ypaBHeHHH peHOPM

rpynnN B ~a30BOM npOCTpaHCTBe 3~eKTHBHNX 3aPHAOB: 

f = ~('ll"'tpi)
2

-'+~ hiJkt tt>i<r/Pk~e; i,I,k,fd,2,···,~.c3
) 

O(n.)-cttMMeTpHH: hii'ii: h I h,·•ji. e k,y1j'-:: ... : Jh I 

i : ½ {of"' A)' -t i )2 - " 
2. (l>rB + 'f.J•i--0 ~- + 

-
YA t-A *· J J 

+ Ya 'tJ· ls& \fJ. - hA Ali- ht, p," _ hA& A2s2 J·= ◄ ,2, ...• k: j 
.It! .It! 1i ' 

cynePCHMMeTPHH: Y ... =Ye.=Y ~ h4 =he.==>)' 2
, hAe,=Y 2 4 

k '"2 

\0 4 ""F.°' o., = - ii Frv rv + ii} n t + f (J)rA)2 + J (nrftt 

YA~ i"'AQ t + Ya {f ~ S";"et 1f - hA { A°'AQ)2. -

h,, ( e;"e,")2-2.hAP. (tA°')(e,'e,')- h €Q'C€QrJe A 'e/A'I..B\ 

+ 

cynepcnMMeTpnn: hA=-k 6 ..-hAa=O, h=J~2., YA=-Y,:,=~. 

(4) 

(S) 

B TPeTbeH rnase AaeTCH pa3BHTHe MeTOAa BNqncneHHH MHoroneTneBNX 

AHarpaMM, nonyqnBmero Ha3BaHHe MeToAa "yHnKanbHOCTefi". H3naramcn oc

HOBN MeTOAa, AeMOHCTPHPYWTCH cymecTBywmne npHeMN BNqHcneHHH ~efiHMaHoB

CKHX HHTerpanos: COOTHOmeHne YHHKaTibHOCTefi, npeo6pa30BBHlle HHAeKCOB, 

HHTerpHpOBBHHe no qacTHM, MeTOA Ta6nnu, ~YHKUHOHanbHNe ypaBHeHHH. Ilpn

BOAHTCH none3HNe ~OPMYnN, o6nerqawmue nPBKTnqecKoe npHMeHeHne MeTOAa 

YHHKanbHOCTeA, nonyqeHHNe BBTOPOM, a TBKZe HMewmHeCH B nHTepaType. Me

TOA pacnpocTpaHeH HB AHarpaMMN C npoH3BOnbHNM qHCnOM npOH3BOAHNX /HM

nynbCOB/ Ha nHHHHX,BCTpeqawmHeCH B KanH6POBOqHNX TeOpHHX. PacCMBTPHBa

WTCH npnMepN BNqncneHHH AHrPaMM, npHBOAHTCH pe3ynbTaTbl nPHMeHeHHH MeTO

AB K BNqacneHHW PHAa BenHqnu B CKBnHPHNX, Kann6pOBOqHNX, cynepcHMMeT

pnqHwc H ABYMepHNX HennHettHNX TeOpHHX. B qacTHOCTH, BNqHcneHa nHTHneT-
4 . 

neBaH B-~yHKUHH B Teopnn <p, nHTHneTnesaH o6o6meHHaH B-~yHKUHH BABY-
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t~ 

MePHOH N=2 cynepcnMMeTpHqHOH HenHHettHOH CHrMa-MOAenH, TpexneTneBNe 

BKnaAN B IlPOAOnbHYW CTPYKTYPHYID ~YHKUHW rny60KOHeynpyroro pacceHHHH 

neTITOHOB Ha aAPOHaX B KBaHTOBOH XPOMOAHHaMHKe. 

qeTBepTan rnaBa noCBHmeHa npo6neMe aHoManttfi cynepcnMMeTPHH B cy

nepcnMMeTpnqHux H pacmttpeHHNX cynepcHMMeTpHqHNX TeopHHX. H3yqaeTCH ponb 

HHBapnaHTHOH perynHpH3aUHH, B qacTHOCTH, 06CYEAaeTCH B3aHMOOTHOmeHne 

pa3MepHOH perynHpH3aUHH H perynHpH3aU~H C noMombw pa3MepHOH peAYKUHH. 

HafiAeHa CBH3b MeEAy 3aPHAaMH B o6eHX perynHPH3aUHHX, a TaKEe npoBe~eHo 

BhlqncneHne AByxneTneBhlX B-~YHKUHH B PeAYUHPOBaHHOH MOAenn 

S = ) d.b:x: H F.~ F,~ +; >." r• )l;' >-
1 j 

rAe ·pa3MePHOCTb npocTpaHC.TBa D = 4, 6, 10, qTo COOTBeTCTBYeT N 

4 _/pacmnpeHHofi/ cynepcnMMeTpnqHott MHHHManbHOH Teopnn. 

(6) 

1, 2, 

Ha OCHOBe conocTaBneHHH 3THX. pe3ynbTa,TOB YCTaHOBneHO, qTo aHoMa

nHH cynepcnMMeTPH~ B BhlCmHX nopHAKaX Teopnn B03MYmeHHH OTCYTCTBYWT, H 

TIOKB3aHo, qTO cynepCHMMeTPHH BOCCTaHaBnHBaeTCH KOHeqHofi nOACTPOHKOH na

paMeTpOB Teopnn BHAa (2), rAe Y - WKaBCKaH, a g - Kann6pOBOqHaH KOHC

TaHTa CBH3H. 

B nHTOH rnaBe pemaeTCH npo6neMa aKCHanbHOH BHOManHH B cynepCHMMeT

pHqHNX KaTIHDPOBoqHNX TeopHHX. YcTaHOBneHa CBH3b MeZAY aHOManneA BKCH

BilbHOro TOKa B Kann6posoqHofi Teopnn 

•S ~ 

~rJ fA = - Cl 'f,v ~v (7) 

H BHOMannefi cynepTOKa B N=l cynepcnMMeTpHqHOH MHHHManbHOH Teopnn ~Hra

Mttnnca 

DJ. Jd~ 4 ~(en ]) w'l. 
= 3 Q, ... (8) 

HafiAeHO COOTHOmeHHe MeZAY BKCHaTibHNM TOKOM H COOTBeTCTBYl!lllett KOMnOHeH

TOH cynepTOKa, cnpaBeAnHBOe BO BCex nopHAKaX Teopnn B03MYmeHHH 

JS 
r = exp(- \"'e\lo.)J•S 

0 j>C") r 
. s 

rAe o<ct) - ~HOManbHaH pa3MePHOCTb TOKa J/"' , a f(O.)-
CHMMeTpHqHOH TeOPHH. 

(9) 

B-~YHKUHH B cynep-

IloKa3aHo, qTo aKcnanbHaH aHOManHH H cynepKOH~OpMHaH aHOMBnHH He

npOTHBopeqnBN. 3TO 03ffaqaeT, qTo aHoMannn He pa3pymawT cynepCHMMeTPHW. 

06CYZAaWTCH aHoManHH B HeMHHHMBnbHOH TeOPHH. 
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B mecTOH rnaae npeAnaraeTCH MeTOA DOCTpoeHHH cynepcnMMeTpnqHhlX MO

Aeneu KBaHTOBOH Teopnu nonH, KOHeqHhlX BO acex DOPHAKax TeOPHH B03MYme
HHH. HaHAeHbl Heo6XOAHMNe n AOCTaToqtthle ycnOBHH KOHeqHOCTH, onpeAenHe
MNe YEe OAHODeTneBblM npn6nnEettneM: 

L TR = 3 CG 'l.Qltk Bi= N 
R ' 

_( I ~ Q 
"Joo ( 10) 

rAe TR - onepaTOP KasHMHPa cynepMynhTnnneTa nonefi MaTepnn, onpeAenHe

MOH paaeHCTBOM i r R °' R.& = \Q'TCR); CG- - KBaAparnqttblH onepaTop KasHMH
pa rpynnhl cnMMeTpnn G ; Bi - oAttoneTneaaH MaTpnna attoManbttblX pasMep7 
HOCTefi nonefi MaTepnn, N - qncno ttesaancnMo nepettopMHpyeMNx noneu,7:0-
0AHoneTneaue KO:l<lxlmnneHTbI nponopnnoHanhHOCTH B ( 12) , ( l 3}. · 

lloKasatta TeopeMa, qTo cynepcnMMeTpuqttaH KannopoaoqttaH TeopnH, sa

AaaaeMaH AeHCTBHeM 

,$=Six l ~cl'e J.28 4Je~v): qi' -fcJle,,./w~ 
( t { _Cl g c; 

+ .J ~ e 3! ciClgc. <P Cl) 4' + h.c: + 

( 11) 

gauge-fixing+ghost] • 

MOEeT OblTb CAenaHa KOHeqHOH COOTBeTCTBYJOmHM BblOOPOM IDKaBCKHX KOHCTaHT 

CBH3H, ecnn BblDORHeHN ycnoBHH (10). naHbl ABe wopMynnpoBKH MeTOAa: He
nnHeHHaH, OCHOBaHHaH Ha OCOOhlX pemeHHHX ypaBHeHHH peHOPMrpynnbl ARH ne
peaopMHpyeMNX sapHAOB BHAa 

' 
t. ( t. 

'i i = 1 ( ~ ) = "Joo· $ 
_( t 2 

+ 140 9 .. ... , (12) 

11 nnHefiHaH, ncnonbsyromaH pasMePHYID peryngpnsannro n ycTaHaanaaaromaH 

CBH3b MeEAY saTpaaoqHNMH saPHAaMH 

'ii = 
,i: - (1i - ,i ) J (c)O· = 1 +cJ +··· 0 o c:I oo o• d 

( 13) 

YcTaHoaneHa CBH3b MeEAY ooeHMH WOPMYllHPOBKaMH B BHAe KOHeqHOH nepeHOP

MHpOBKH saPHAa. 

B CeAbMOH rnaae paccMaTPHBaIDTCH B03MOEHble KOHeqHble cynepcnMMeT

pnqHble Teopnn BennKoro ODbeAHHeHHH, DOCTpOeHHble Ha OCHOBe npeAROEeHHO
ro anropHTMa. IloKa3aHO, qTo TpeooaaHHe KOHeqHOCTH H peanHCTHqHOCTH oc
TaBnHeT BeCbMa orpaHnqeHHblH Haoop B03MOEHOCTeH, ncqepnblaaeMNH rpynna

Mll KannopoaoqHOH CHMMeTpHH SU5, SU6, solo n E6. PaCCMOTpeHbl B03MOEHble 
peanncTnqeCKHe MOAenH BenHKOro OObeAHHeHHH, OCHOBaHHble Ha 3THX rpynnax, 

8 

YAOBneTBOPHIDmtte KPHTePHID KOHeqHOCTH n COAePEamne He6onbWOe qncno DQKO
neHHH KBapKOB ll neDTOHOB. IlpoBeAeHbl pacqeTbl IDKaBCKHX KOHCTaHT CBH3H B 
3THX MOAenHX. 06CYEAaeTCH oomaH peHOPMrpynnoBaH KaPTHHa 3B0ll~UHH sapH
AOB npn HapymeHHH CHMMeTPHH. 

B saKnwqeHHH DOABOAHTCH HTOrH H cwopMynnpoBaHbl OCHOBHble pe3ynbTa
™, nonyqettttble a AnccepTannn. 
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