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BBEAEHHE 

B nocnenaee BpeMR nosaanca PRA pa60T, B KOTOpblX YTBep>HAaeTCR, 
4TO cynepclifMMeTplif4HblM Ka111if6pOB04HblM TeOplifRM IJPIifCYU\1if TaK ~a3bl
BaeM~e aHOMall~lif, Aella~U\life KBaHTOB~e BepC1if1if TaKIifX TeOplif~, Bo06U\e 
rOBOpR, HecaMocorllaCOBaHHblMH 11,21, Ilens HaCTOflU\erO AOKllaAa CO
ÇTOIifT B 06CYll<AeHHIif B03HIifKWr.-1"X npoõnea Iif B BblRCHeHlif1if OWlif604HOCTIif 
yxaaaunux YXBep)l(AeHIif~ 05 aHOMiulbHOCTIif cynepc·IifMMeTP~Iif. 

~OA aHOMallHRMH 06~4HO nOH~MaeTCR HapyweHlife KaKorO-llHCO COOT
HOW~HIifA, HarplifMep, coxpaHeHIifR TOKa Iiflllif TO~AeCTBa YOPAa, B~Te

KalOU\ero 1if3 CBO~CT8 CIif~MeTpliflif l<n3CCIif4eCKO~ Teopliflif. KBaH"fOB~e 

aHOMall1if1if RBll~IOTCR npoaaneane» r nyõoxoã CTPYKTYPbl nepesopanpo
BOK B KBaHTOBO~ TeoplifH nOllR. XopOWO 1if3BeCTH~~1if npHMepaMIif KBaH
TOBO~ aHOMall1if1if RBllRIDTCR aHOMallHR ClleAa TeH30pa, 3HeprIifH~HMnYllb~ 

ca /3/ Iiflllif aKclifal1bH~:u~ aHOMal1HR AAl1epa- 6el1na-,Q>K~KHBa14~. Xaoaxreo
HblM np~3HaKoM aHOMal1~1if RBllReTCR 'HeB03MO>KHOCTb YCTpaHeHIifR ee 
nepeonpeAel1eHlifeM KaKHX-I1HQO ae11H4HH'H11H napaMeTpoB. nOckOl1bKY 
B AanbHe~weM HaM nplifAeTcR sepHYTbcR K aKclifal1bH~ aHqMal1lif1if B CC
'TeoplifRx, oCTaHoBIif~cR Ha HeH 6011ee nOAP06HO. 

1. AKCHAnbHA~ AHOMAnHR / 51 

PaCCMOTpHM K3,Q. OnpeAel1lifM BeKTopH~~ Iif aKclifal1bHo-BeKTopH~~ 

TO!<1if j Il ::: f yfL t/J Iif 'j ~ ::: f";IL y5·t/J.B Kl1aCCIif4eCKO~ Teopi-11if YP,aSHeHIifR 
,QSIif>KeHIifR nplifsoART K coxpaHeHIifIO'IifIlIif 4aCTlif4HOMY coxpaHeHlif1O TOKa: 

.:l ,5 2' .5'all jll = O , fill1 JIl = imj /1/ 

r'ne j5 =;p Y 5r/J.C APyro~ CTOpOHbl, KaK cnenc r aae KaI11if6pOB04HO~ IifH
BaplifaHTHOCTIif, aeKTopHaR Iif aKClifal1bHaR BepW~Hbl YAOBl1eTBopÁIDT TO>H-
AeCTBaM YOPAa ~ 

(p-p,)llr (p,p')~S-l(p)_S-l(p'), /2/ll 

(p _ p'y-t r; (p,p') == 2mr5 (p,p') + S-~(p) y5 +y5 S-l(p'), /3/ 
55, 

r ae ~'1 r . - BeKTopHaR, aKClifallbHaRIif nceBAOCK911RpHaR Bepr ll ,rll 
WIifHbl COOTBeTCTBeHHO, a S - <1l.epMIifOHH~~ nponara;:op: 

" _....... __..4_. __
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Ecn~ nOCMOTpeTb, KaK TomAeCTBa /2/, /3/ YAOBneTBopRIOTCR B Teo
p~~ B03My~eH~~, TO M~ b6Hapym~M, 4TO HeKOTop~e A~arpaMM~ nOTpe
6Y~T perynRpv.3a4~~ BcneACTB~e Han~4~R ynbTpa~~oneTOBbIX pacxoA~
·~ocTe~. Ecn~ perynRpH3a4HR, KanHõpOB04HO-~HBapHaHrHa, TO BeKTOp-
Hoe TO>KAeCTBO YOPAa esmonuaerca B t<a)/(AOM nopsmee TB. ,llnR aKCHallb
Horo w.e TO~AecTBa cy~eCTBY~T ABa T~na AHarpaMM, l<orAa aKc~anb
H~H TOK CTO~T B BbIXOARU\eH nHHl-1~ 11Im"! BO BHYTpeHHe~ $epM~OHHOI1 
neTne: 

~ 'f 1p- ri 
t-'Us 

p J>I.. 

~nA nepBoro T~na AHarpaMM TomAeCTBO /3/ BblnonHReTCR, a AnR BTO
. 'poro - cy~ecTByeT OAHa, - 3HaMeH~TaR TpeyronbHaR A~arpaMMa 

rAe OHO Ha~YWaeTcR-ecneAcTB~HeHHoH paCXOA~MOCT~ B03H~KaID- ' 
U\ero HHTerpana 

.' 

2 <, 

B peayns r are B03H~KaeT cn.eAyl-tll.l.\aR' MOA~$~Ka4HR 'ypasHeHHH /1/ ..., /3/: I 

a ,5 2' .5 a r" V pO 
tl l" = imj + --'F F t /4/r r 411 IliV pc 

( p _ p' )r;(p , p" ) .... 2mr5 ( P, p' .)+ S-1 ( P)Y5 + Y5 S-1 ( p') -·i ....!L F ( p , p" ) , / 5/ 
- 4" . 

rne. F(p ,p'}- aepunraa co BCTaBKOH oneparopa FF·. CaMblM cyutecruea-

H~M 3AeCb RBnReTCR Aame He caMO HapyweH~e TO>KAecTB8 YOPA&, a TOT
 
$aKT, 4TO, npO~380AR B~4HTaHHe TpeyronbHo~ aHOManHH ~ Ao6~BaRCb
 

BblnonHeH~R IIHopManbHblX" T,mKAeCTB YOPAa AnR aKc~anbHO~BepW~HbI,
 

M~ TeM caM~M Hapy~aeMycnoB~e coxpaHeH~R BeKTopHoro TOKa. ~Ha~e
 

rOBopR , HeB03MO>KHO OAHOBpeMeHHO YAOBneTBop~Tb ycnoB~~ coxpaHe

HIIlR BeKTopHoro 11I aKc~anbHoro TOKOB. HapyweHlIle coxpaHeH~R aKc~anb


Horo TOKa MO>KHO nonY4i11Tb 11I B x.-npOCTpaHCTB~ np~ aKKypaTHoM Bbl

4~cneH~~' MaTplll4Horo 3neMeHTa OT AIIlBepreH~1Il1ll aKC~pnbHoro TOKa. '
 

2. cnEACTBH~ AKCHAnbHO~ AHOHAnH~ 
;. 
,;:. 

3aAaAIIlMCR BonpoéoM: K KaKIIlM cneAcTBHRM nplllBoAIIlT Hanlll411le àK
c~~nbHo~ aHqMan~lIl~ OKa3~BaeTcR, 4TO ~3-3a TpeyroflbHoH ~~ar~aMM~ 
o6~4Hwe ynbTp~$~oneToBble nepeHopMlIlpOBK~ BeKTopHo~ BepW~HbI ,H~ 

YCTpaHRIOT acex pacxonaaocr eã '~3 aKe~anbHoH BepWl-1Hb'. '3TO MO)/(eT 
~MeT6 ry6~TenbHble nosneAcTB~R AnR nepeHopMlIlpyeMocT~ BceH TeOp~lIl~ 

CpaBH~M, Hanp~Mep, ABa np04ecca ynpyroro pacceRH~R B CTaHAapTHoA.- MOAenlll T~na TOI<XTOK/TO me caMoe cnpaBeAnlllBO ~ B MOAen~ rn3WOY~ 

BaHH6epra-CanaMa/: v + e .... v + e 11I Vp.'+ e ..t v + tt. rpa$1Il4eCK~'e a e 
B H~3~eM nopRAKe OH~ OT~1Il4a~TçA OAHO~ A~arpaMMoill, COAepma~e~ 

TpeyronbHY~ aHOMan~ID ~ e e 
~.1I.~ 

1 e ~ 
s-

Ve Ve 
B pe3ynbT~Te nocne nepeHopM~pOBOK aMnnlllTYAa v~e-pacceRH~R HMe~ 

eT KOHe4H~e paAHaQ~OHH~e nonpaBK~, a aMnn~TYAa vee -pacceRH~R 

paeXOAIIlTCR. 3TO nplllBOAlIlno K HenepeHopMJI1pyeMoçTH TeOpJ.1l11 J.1RBnR
nOCb cepbe3HO~ npo6neMO~ SUL(Z)xU(l} MOAenlll AO BBeAeH~R c-KBap
Ka .3aMe4aTenbHblM oõpaaox c -KBapK, BBeAeHHbI~ Fnauioy , Hlm~ony
nOCOM ~ Ma,~aH~ /6/ AnR nOAaBneHIIlR HeHTpanbHoro TOKa, 1(l3MeHR\QlAe
ro CTpaHHOCTb, npHBOAHT'K B3a~MHOH KOMneHCa~J.1J.1 BKnaAOB KBapKOB 
~ nenTOHOB nepBblX AByx/nOKoneH~~ B TpeyronbHY~ aHOMan~~. TeM ca
M~M aHOManHIIl Hrpa~T ~ CBO~ nohom~TenbHY~ ponb.np~ B~6ope MOAen~. 

-
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Mbl He GYAeM OCTaHaBI1\(1BaTbCfl Ha \(13BeCTHbIX HIr13t<03HepreTIr14eCKIr1X 
ocoGeHHoCTflX anreõpu TOKOB ~ rne aKCv.aI1bHafl aHOMaI1lr1fl TaK,>Ke Y1MeeT' 
n0I1e3HOe nplr1I10>KeHlr1e, onacuaaa pacnan nuoua 17° ...·2y /5/ • nOA4epK
HeM I1Ir1Wb 0AHY xapax're puyo oc06eHHOCTb aKClr1aI1bHO~ a HOMam11r1 : no
I1Y4eHH~e ~OPMYI1~ /~/, /5/ ~BI1fl~TC~ T04H~M~ 80 Bcex nop~AKax 
TB,~T.e. He Ir1Me~T paAlr1a~1r10HH~X nonpaBOK. 50I1ee CIPoro 3TO YT
BepmAeH~e 3BY41r1T TaK: cy~eCTByeT TaKafl cxeMa nepeHOpMlr1pOBOK 
/1r1 OHa 6~I1a nOCTpoeHa flBHO/, ~TO paAlr1a~1r10HH~e nOnpa~KIr1 K aKClr1anb
~O~ a~OMaI11r11r1 OTCYTCTSY~T. nOCI1eAHee YTBep>K~eHlr1e COCTa~I1ReT ripeA

/7/	 " 
MeT r eopeau AAI1epa-5apAIr1Ha • rpa~1r14eCKIr1 3TO oauauaer 'B HIr13WeM
 
nopRAKe COKpa~eHIr1~ BKI1aAOB cneAY~~Ir1X Alr1arpaMM:
 

~~.'~~ \1 ~ 
0r-(\S Of'OS- Ó~~5, Ô,os- ()r"'~5" Qr~s" 

4TO 6blI10 npoaepeao HenocpeACTBeHHblM Bb141r1CneHlr1eM. Teopexa AÀI1epa
EapAIr1Ha cnpaBeAI1Ir1Ba lr1 B Hea6eI1eB~X TeOplr1~X. OHa Ir1MeeT Ba~Hoe / 
CI1eACTBlr1e: eCI11r1 aHOMaI1Ir1R KOMneHCIr1PyeTcR B HIr13WeM.nopRAKe, OHa 

u "He nO~BIr1TCR lr1 B AaI1bt-leIr1WeM. 

\,.. 
3. CynEPCHMMETPHH	 ,,r 

'06paTIr1MC~ Tenepb K cynepCIr1~MeTplr1lr1. 3Aecb CI1eAyeT pa3I1~4aTb 
ABa aonpoca ; 1/ aHOMaI1bHa I11r1 cynepCl'1Mt",eTpIr1R, T. e. cvurec r ayior ( 

nlr1 áHOMaI11r11r1 B CC To~eCTBax YOPAa lr1 2/ 4TO npolr1cxoAIr1~ c 1r13BeCT ~' 

HblMIr1 aHOMaI1Ir1RMIr1 B CC TeOplr1~x. B ynoMIr1HaeM~x paHee pa60rax YTBepm
AaI10Cb, 4TO 1/ cynepclr1MMeTplr1~ aHOMaI1~Ha, T.e. B pe3YI1bTaTe KBaH
TOBbl~. nonpaBOK npolr1CXPAIr1T I11r160 HapyweHlr1e CC TomAecTB, I11r16o YHIr1
TapHocT~/l/ lr1 2/ cy~ecTByeT npoTIr1BopeYlr1e MemAY TeopeMo~ A6 lr1 aHO
MaI1lr1e~ CynepTOKa/ 2/., Hawa 3aAa4a COCTOIr1~ B onpOBep>KeHIr1Ir1 3TIr1X ABYX 

YTBep>KAeHIr1~. I 

PaCCMOTplr1M MIr1HIr1MaI1bHY~ CC TeOpIr1W, onpeAeI1ReMYro Ae~cTBlr1eM/8/ ,. 
aS = I dDx { _ J_ F &BF af3 + iÀa r Oab À b I ,	 /6/

4 a a a 

rne pa3MepHOCTb npOCTP"aHC'TBà D nplr1HIr1MaeT 3Ha4eHY1R, paauue D =::. 

= 1.. ,6, 10, 4TO cootaerc raye'r N =,1 ,2 lr1 4 /paCWIr1'peHHo~/ cynep
c~MMeTplr1/IÍ". nplr1 3TOM 41r1CI10 6030HHbl« lr1 <l>epMIr1QHHbIX c reneaeã caoõona 

~aBH~ APyr APyry
 
D
2"-H2) ,

D _ 2 = 2 • D = 4,6 (10) • 

nepeXOA K npocTpaHcTBY pa3MepHOCTY1 4 ocy~eCTBI1ReTC~ nocpeACT
BOM pa3MepHOH peAyt<~&1Ir1. npY1 3TOM 143 D aexropaux nOI1eH BbIAem=teT
CR 4 ~eKTopH~X lr1 D-+ CKaI1RpH~X \;1 nceBAOCKaI1ApH~x. 8 pe3YI1bTaTe 
Ae~cTBlr1e nplr1HIr1Ma€T BIr1A: 

4 1 &"' a 1 ab b ac c
 
S = r d x ( - '4 F IL v F JL ti + "2D IL cP i 0 11 , 4> i +
 

.-a ab b . -a. abc ...l.b,\c /7/+ 1 À YIL ~ I! ,\ ... 1 YÀk Yj 6/, 'fi j k - ..... 

1. - 4 h ( ep .aep.a ) 2 + 41 h2 (cP:aq, .a.)2 ] • 
1 1.	 1 1 J 

-, 

npl'l4eM CC COOTBeTCTSYIÓT CI1eAYloUU-1e 3Ha4eHIr1~ KOHCTaHT I{)KaBCKOro 
VI "4eTBepHoro B3aIr1MOAe_~CTBIr1~: y 2 = h1 ::: h~ :: g2 /AI1R onpeneneu
HOCTIr1 CKaI1RpA~~ ~OTeH~lr1aI1 OrpaHIr14eH CI1Y4aeM 8U(2) KaI11r16pOB04

.	 HO~ CIr1MMeTplr1lr1/. M~ Cne~V1aI1bHO B~6paI11r1 KOHCTaHT~ CB~SIr1 npolr1s
eOI1bH~MIr1, 4T06~ Ir1SY41r1Tb Ir1X 3B0I1ID~Ir1~ lr1 nocMoTpeTb, COXpaHI'ITCR I11r1 
Ir1X paseHcTBo /4TO ~BI1ReTCR cneACTBlr1eM CC TO>KAeCTB YOPAa/B KBaH
ToaOM CI1Y4ae. ,l\I1R aroro npe»<Ae ecero .noHaA06Ir1TCR Ir1CnOI1bSOB'aTb 
HeKoTopYIO- perYI1Rp14SaL\lr1lO. 

4. PErY~HPH3AUH~ 

BeCbMa YAo6HO~ AnR BbI4Ir1CI1eHIr1~ ~BI1ReTCR paSMepHaR perYI1Rplr1
3a~Ir1~/9/. OHa KaI11r16pOB04HO-Ir1HBaplr1aHTa lr1 coxpaHReT YHIr1TapHOCTb, 
OAHaKO npH nepeXOAe OT pa3MepHO~TIr1 4 K 4 -2f , HapywaeTcR pa
BeHCTBO ÔOSOIoiHblX lr1 <l>epMIr10HHbIX c r eneueã CBo6õAbl , lr1 TeM caMblM CC. 
B pe3YI1b'TaTe KOHCTa,HTbl CBflSIr1 pq3I11r14Hb1X BSaIr1MOAeHCTBIr1~ CTaHOBRT
CR Y>Ke He paBR~MIr1 APyr APyry. KaK B~XOA MS 3Toro n0I10~eHIr1~, 6~I1a 
npeAI10meHa MOAIr1$Ir1Ka~~R 06b14HO~ paSMepHO~ perYI1RpIr1Sa~\(11r1 /OPP/, 
TaK HaS61BaeMafl perynapuaauaa c nO"'10~blO paSMepHOH P~AYK~Y114 
/ppp//l0<CYTb ee COCTOIr1T B AoGaBneHHIr1 2( CKaI1RpH~X nOI1e~ AnR 
06eCne4eHIr1A 6anaHca CTeneHe~ CBo6oAbl. nplr1 3TOM CC coxpaHReTCR, 
XOTR, KaK 6~I10 YCTaHOBI1eHO nOSAHee/ll~nIr1Wb B HIr1SWIr1X nopRAKax T8. 
OAHaKO BOSHIr1KaeT Bonpoc - COXpaHIr1TCR I11r1 nplr1 3TOM YHIr1TapHOCTb, 
T. e., o6paU4aeTCR I11r1 B HYI1b aMnI1Ir1TYAa nepexona Ir1S <l>Ir1SIr14eCKIr1X no; 

_	 neM B (-CKaI1Rpw. MeXaHIr1SM HàpyweHHR YHIr1TapHOCTIr1 CBRsaH c Ha
I11r14MeM paCXOAIr1MOCTe~, T.e. B~I1aAOB ~ 1/(. npM YMHomeHl'l1r1 Ha 41r1C
I10 (-CKaI1RpOa (e ) nonyuae r ca KOHe4HaR aMnI1Ir1TYAa B npeÂeI1e f"'"O. 
3Toro, OAHaKO, He npoIr1CXOAIr1T, eCI1M ace paCXOAIr1MOCTIr1 yc rpaaeuu 
B paMKax, Hanpl-1Mep, OPP, a sare» nepexon K PPP ócy~eCTBI1~eTCR 

nocpeAcTBOM KOHe4H~X npeo6paSOBaHIr1~ nepeHopMHpOBKIr1 sapRAoB lr1 no
I1eA. 3aAa4a TaK lr1 6~I1a notTaBI1eHa/ 1/: B~RCHIr1Tb, cy~ecTByeT I11r1 
KOHe4Hoe npeoõpaaoaaaae , CBR3blBa;l)L!.\ee :opp lr1 PPP. OPP YHIr1TapHa, 
HO He cynepCIr1MMeTplr14Ha, PPP cyne,pCIr1MMeTpIr14Ha, oAHaKO ,. B03MO)i(HO, 

5 
....'''''l
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He YH~TapHa. Ecn~ TqKOe_npeo6pa308~~~e Cy~~cTByeT,·TO He B03HH
~ HCnonb3Yfl Tenepb paBeHCTBa THnaKaeT npOTHBOpe4~R MemAY YHHTapHOCTb~ H CC. 

Ilpoaepxa MO}KeT 6blTb ocvurec r aneua ABYMA. cnocoõaxa: _ ~ "e [g( y )] =,13 {Y. g (-y)J dgd~y )
1/ np~paBHRTb 8 ABYX CXeMaX nepeHOpMHpOBKH CXeMHO-HHBapHaHT

Hble SenH4HHbl. Hanpaxep , HHBapHaHTHble 3apflAbl 6oroI1lo6oBa-IlJ'HpKO

l 
~3 11'1/, /12/ n0I1y4aeM paaeuc rae /10/. OHII1 OAHHaKOBO cnpasenna"', Ba / 12/. B AaHHOM CI1Y4ae cyutec r eyer 4 BHAa 3apRAOB: 
Bbl ,0011fl D = 6 111 10, T. e .AI1R N = 2 J.1 4 paCWl-1peHHO~ CC. I{OHe4

-2 2 2 03 - 2	 H~e ~opMynw nepeC4eTa, nonY4eHH~e ASYMR cnOC06aMII1,-COBnaAa~T.s A' y2 e= y2r 3 82 D ,.. g rAA A	 h 1.2 = h1 ,2 lepepep4> D1>' /8/Vnj; A t/J A TaKII1M o6pa30M, HII1KaKO~	 aHOMan~H He Ha6n~AaeTc~/13-1ó/. 

rne r - CYTb CHI1bHOCBS13Hble BepWII1Hbl, a S 111 O - nponararopu
 
nOIle~. TaKoe npHpaBHII1BaHlI1e B oAHoneTneBoM npH6nll1~eHII1I11 npHBOAII1T
 5. YCnOBHR CAMocornACOBAHHR

y 

K CI1eAYIOuill1'M COOTHOWeHl-1~M Me~AY 3apflAaMII1 /II1HA~KCbl O 111 P OTHOCflT
Cf! K~OPP 111 PPP cooTBeTcTBeHHo/: 

OTCYTCTBHe CC aHOMaI1H~ B KaI11116pOB04H~X TeOpll1RX MomeT 6~ib2 
go = gp( l-a gp), Yo =Yp , h 1Q = h 1 P ( 1-6 h 1P + 4 h 2 P ), h 2o = h2 P ( 1'+2 h 2 p) • yc1aHOBI1eHO 111 B o6~eM CI1Y4ae, HO 6oI1ee $opManbHO. 3TO CBR3aHO 

c peWeHlI1eM TaK Ha3b1BaeM~X YCI10BII1~ caMocornaCOBaH~~ Becca 111 3y
/9/ MJ.1HO 116<nO~CHl-1M aTO H8 60nee npOCTOM npHMepe KaI11116pOB04HO~ CII1MOTCIOAa, 'Y4HTbIBa~, 4TO np» PPP CC coxpanne rca , T. e'. cyurecr aye r" 

MeTp~/17/. fiarpaHmll1aH COCTOIl1T 1113 Tpex 4aCTe~:-, paaeacrao gp::e Yp :: h-1P e= h 2P , n0I1Y4aeM B Opp 113,14/ 

Co) (<) (<) ~ •2 
~ =o\..lnv + o\.. gauge + ghost	 ./13/go=Yo(l-'3 YO) '. 

• 3
 
_ h 10 = Yo (1 - 2yo) ,
 , -+ O(yO ) • /10/ 

Pa'CCMOTPIl1M~ np0i13BOAR~H~ <t>YHK~HOHaI1 AI1fl CII1I1bHOCBR3HblX t1>YHK~II1~ 

\11 20= Yo(l + 2Yb)' rp'~Ha r. BãpHa~HR 3Tora $YHK~HOHaI1a nOA AeHCTBHeM reHepaTopa 
KaI1H6pOB04H~X npeo6pa30saHHH onpeAeI1ReTCfl nOCI1eAHHMH cnaraeM~M~ 

B /13/:, 

2/ PaBeHcTBa /1 D/ MO>KHO n0I1Y4HT-b He3aBHCHMO B cxeae OPP, au liAr = <8 f gauge >+ <8 f ghos t >= 'Q(A) • /14/ 
4I11CI1R~ 2-neTIleB~e B-$YHK~~II1. T~Koe BW4I11CI1eHlI1e AaeT: 

i rne A - nOKaI1bHbI~ KaI11116pOB04Hbl~ napanerp , a a(A)- BepWIl1HHa~
(1) O ) 2 fJ g = ( ... 10 g , ~V) =(D+2-)y2_ 12yg,	 l1>YHK~II1~ co BCTaBKaMII1 oneparopoa tifo. Anr-eõpa r-euepe ropoa KaI11116

pOB04Horo npeo6pa30BaHHAI 
2+2(D-2)Yh	 11f3~1) = (3D"':4)h21-2Dhlh2+3h~-12ghl +3g 1 -2(D_2)y2., '/11/	 [BA • BA, ] == /15í

1	 8AxA" 

6YAY4H npll1MeHeHHoi1 K <1lYHK~1I10HaI1Y r .. A8eT ycnoaae caMOCOrI1aco(1)	 2. 2fJ h = 12h1h2 -(D+3)h2 -12gh2 -3g +2(D-2)Yh2 •	 j BaH"'~ AI1~ O:
2	 ~ 

.~ 

~Tç~Aa I1erKO npOBepAeTCfl paBeHCTBO 3ap~AóB B HII13WeM'npH6I1l11me j;, 8 [;A,O(A)= O(AxA') .•	 . \ /16/
A'O/(A') 

HHII1 B,OPP H PPP. B ,AByxneT I1eBOM npll16I1l11meHHII1 II1MeeM 1 13.1~1	 !"• ECI1H eAHHCTBeHH~M peWeHlI1eM YCI10BH~ /16/ ABI1ReTCR 
~ (2)	 3 (2) 3 - 3 
r « =-2(D-I0)(D-6)y, fJ y =-2(D-I0)(D-6)y -8lJy , 

O(A)=8 /17/AF,t3~2) ='-2(D_1U)(D_6)y3+12(D_2)Oy3, /12/ ~
 
1 "
 ·rAe F ecr s I10KaI1bHblH <1lYHK~1I10HaJ1, TO CABlI1rOM Ha 'F Mbl Ao6111BaeM

fj.(2) e= -2(D-IU)(D-6)y3+ 4(D-2 ~Oy3 •	 '\ ÇR e~nOnHeHII1R ycnoBHA" •
h2 
1 AI1A OPP }
 

rne (J = { :0 AIlA PPP.	 8Af _= O. r Ae r == r - F,• /18/ 

6 7j 



T.e. aHOManK~ YCTp~H~eTCA. TaKKM 06pa30M, KCTKHHa~ aHOManM~ 

RBnReT co6o~ peuieuae ycnoaun CaMOCOrI1aCOBaHK~, Iie npeACTaBI-1MOe 
B BKAe /17/. B cnY4ae KanK6poBo4HO~ CKMMeTpK~ OHa OTCYTCTByeT. 
B C~Y4ae UA(O C~MMeTpHK, KqTopa~, KaK M~ 3HaeM, aHOManbHa, pe
weHKe ycnoBH~ /16/ HMeeT BHA 

ag 2 -1 -
OCa) = --~- r d XFIt·v FSLV • 

3211 2 

B cnY4ae me CC, rAe anre6pa aaMeTHO chomHee, 4eM /15/, KMeeM 
~enYID CMCTeMY ypaBHeHK~ caMocornaCOBaH~R. AHanKa nOKaaaI1/ 17/ , 

4TO peweHHe CHCTeM~ BcerAa MomeT 6WTb cBeAeHO K Bap~a~K~ nOKanb
Horo -c/:lYHK~1II9Hana. OTCIOA8 cne,qyeT YTBepmJ;\eHKe, 4TO CC He~Ho
ManbH8. 

TaKqe ,qOKaaaTen'CTBO HeaHoManbHqcTlII CC ~e onHpaeTCR Ha KaKyrn
n1ll60 KOHKpeTHYIO perynRpK3allKiO. ílepexon OT OAHO~ cxeMbl-K APyro~ 

Bblpa>KaeTCR B KOHe4HoM 1II3MeHeHKI-'l noxansaoro etly'HK~HoHana F 
/noKanbHble KoHe4Hble KOHTp4neHb'/. JeM He MeHee, RBHaR npoaepxa 
Bbl4111'cneHHeM , 4TO õuno nponenaao auure , npeACTaBnReTCR He nKWHe~. 

6., AHOMAIlFlR CynEPTOKA 

~epHeMCR Tenepb K aKCHanbHO~ aHOManHH H nOCMo~pHM, 4TO c He~ 

npmtCXOAKT B CC reopaax . Ilo aHanorKH, c aKCKanbl-lblM TOKOM aAeCb 
~omHO BBeCTK TaK Ha3~BaeM~~ cynepTok / 18 /.Ero AKBepreH4KR B Knac
CH4eCKOM cnY4ae paSHa Hynw, a 8 KBaHTOSOM - COAepmKT aHOManb
Hoe cnaraeMoe. B AaHHOM cnY4ae 
cynepnoneaue N == 1 0603H<34eHKR. 
IrlMeeT BIrlA 118/ 

1 4 2 aS == __o Tr rd x d eW W + h. c. , a4g 2 . 

HaM 6YAeT YA06HO KCn0I1b30BaTb 
AeHcTBKe AnR N = 1 CC r eopaa 

/19/ 

rAe cynepnone Wa pasnar-aerca no KOMno~eHTaM 

-2' V v {3 -8e2 
Wa =iD (e- Dae ) == Àa+FaBtla + DOa + Dai?' •	 /20/ 

,cynepToK eupaxaercn 4epe3 Wa 

J '= Vi Waa 0:' a 

K I-1MeeT C80HM/II KOMnOHeHTaMl-1 aKCVlanbHblH TOK 
Hb!~ TOK SJla VI reusop 3HeprKVI-KMnYJlbCa Op.v 

/21/ 

JJ, cynepcKMMeTpVl4
• Knaccavecxoe YC

IiOBHe coxpaueaaa TOKa Da Jaã := O"iMeeT B KBaHTOBOM cnyuae 'aHOMa!1KIO 

Õiz J. =..!. l}(i!.L Da [W 2
] • /22/na 3 a 

8 

I I 

,	 npoeKLlIr1R paBeHcTBa j22j Ha KOMr)OHeHTbl AaeT aHOManHIO aKCltlanb"" 

Horo TOKa 
l 

- 5	 /23/a	 J 5 = 1.. -ªi!fl- [Fezv Fuv + 2dlJ, J IL ]
P.	 P. 3 a 

rAe B(a)-T04HaR ~-$YHK~~R B HeKoTopo~ CC cxeMe nepeHopMKpOBKVI.\ 
,l},pyrVle npoeK~Io1H AaloT COOTB~TcTBe_HHo aHOManHIO cynepcKMMeTpK4Horo 
TOKa Yp. Sp.a K cnena TeH30pa 3Hep~MIo1-KMnynbca 0p.p.-: 

AHoManKR cynepTQKa /22/, /23/, Ha nepB~~ BsrnRA, npOTKBope
4KT r eopeae AAnepa-GaPAKHa /4/ n-pK m= O,K60 COAep>KKT BKnaAbI 
OT scex nopanxoe ra. 60n'ee Toro, KaK noxaaano npRMoe BbI4KCIle
H!'le 119.211, a·HOManbHaR· pa~MepHOCTb TOKa Ali y (j~) = O(a 2) ~ O , 
~ TO BpeMR KaK aHOManbHaR paaMepHOCTb KOMnOHeHT~ cynepToKa 
y (J 5) = O • nOçneAHee paBeHCTBO cnenyer H3 Toro, 4TO aHOMaIlbHaR 
P83~PHOCTb TeH30pa ,3HeprKK-KMnYI1bCa y(Ott v ) =='0, a KOMnOHeHTbI 
OAHoro cynepMynbTVlnneTa KMe~T OAVlHaKOBYID aHOManbHYro paaMepHOCTb. 
nonblTKa pa3pewKTb 06a B03HKKWlo1X npOTM80pe4KR AOYMHO>KeHVleM TOKa 
AE> Ha KOHCTaHTY, He npaaeno K ycnexy. Ha 3TOM OCHOBaHK!'l 6blI1 
~AenaH BblBOA / 21 o TOM, 4TO aHOManltlK He cynepcKMMeTpK4H~, T.e. 
~e npKHaAne>KaT OAHOMY cynepMynbTHnneTY· 

OAH8KO KopeHb npOTKBope4KR COCTOVlT B HcnonbaoBaHKH paanlo14HblX 
cxeM nepeHopM~pOBKK. CxeMa, YAOBne1BopR~~aR\ TeopeMe A6, He CO
xpaHReT CC K, Ha060pOT, CC-cxeMa He YAoBneTsopReT TeopeM~ A6. 
KBaHTOB~e onepaTopbl B ABYX cxeMax He cOBnaAa~T} HO cBRaaH~ KO
He4HblMK MynbTKnnKKaTV1BHbIMK npe06paaOB8HHRMK 12Q • 

_ attJIl(A) 
- 5 )
 

( F v FIL v (A)

It 

rne A == accN /277 
4eM A= Z(A)a. 

81~(A) ~ . dI! Jez(a) 
= ( _ I 5~ ) , /24/ 
. 82 1(A) 82i ( A) / FI!v F IL v (a) 

M ~ == aA6N /211 CYTb' nepeHopMVlpoBaHHble 3'apRAbl, nplol\i 
C Y4eTOM /24/ ycnoaue cOBMecTHo~TK ypaBHeHKi1 /4/ 

1( 
K /23/ npHHKMaeT BHA 

1 
811 + - 82 1 ) . 3A2 8 11 2 -1 

B(A)=-----.- l-A-·------· ,
2 822 Z ( 82 2 Z 

.	 . 
3A2 

npVl4eM B(A)=----(l+A+ ... ).
2 

AnR HaXO>KAeHKR MaTp~QbI 8 paccMoTpKM ypa~HeHKR 

~KOTOpblM YAoBneTBopR~T KBaHTOB~e onepaTOp~ B o6eKx 

alL)lt(a},a a'" 5, ) 
== 0,tIL -- + f3 (a) - - y (a) J

alL aa	 Fez v (a)( FIL v 

/25/ 
... 
. 

peHopMrpynnbl, 
cxeMax. ~MeeM: 

/26/ 

": 

~: 

9 



fJ/L J#L (A) 

(/L .s: + B (A )__d_ _ r(A)] (; 
5
_ 

) 
\ = o, /27/ 

dlL dA F. F. (A)
/LV #Lv... ... 

rAe MaTp~~~ aHOManbHWX pa3MepHocTeA y ~ r onpeAenR~Tcfl ~3 yc
nós~R peHogM-~HBap~aHTHocT~ aHOMan~~. 3TO AaeT 

u u
 
Y11 . Y ) (
 

y=
 
(	 _,2Y~_1. _ f3a~ • r= .:.2A(~)' -_A ( ~)' 

) . /28; 
A

A 

~3	 ypaBHeH~~ /26/, /27/ ~ /24/ AnR MaTp~~bl S nonY4aeM ypaBHe
H~e 

... 
d8 ......... ...
 

B(A) -- = rs -Sy	 /29/
dA . 

c Ha4anbH~M ycno~~eM 8(0) = I.Ero peuieuue ~MeeT BMA /20/ 

O 

( e 
S(A). 2BoA B A2 /30/O ).(1 -	 e) - 2e ----- B(A)	 B(.A)Z(A) 

rne	 8 0 :::: - 3/2 ecr s nepBbl~ K03<t><t>1-14~eHT paSI1O>KeHVlfI B-<t>YHK4~1d, 
A ' 1 . a e == exp (- r y (Z-· A)/B(A)dA).Jlp~ ::noM Y4TeHa canas Me>KAY /3

/ O 11
 
~YHK4~flM~ ASYx cxeM
 
~(a) B(A) Z' 

----=--(l--A).	 /31/ 
a A Z 

nO~cTaBnRR /30/ B /25/, y6e>KAaeMCfl, 4TO ypaBHeH~e /25/ YAOBneT

BopReTCR TO>KAeCTSeHHO AnA 'n~6bIX y 11 ,B 101 Z _SO acex nOPRAKãx
 
TB /20/.
 

TaK~M 06pa30M, npOT~Bope4~A MemAY aHOMan~e~ cynepToKa VI Teo

peMoi1 AAnepa-bapA~Ha H~ CYl1\eCTByeT. AKci.1anbHble aHOMaI1~t-1 B3a~MHO
 

cornaCOBaH~, aHOManbH~e pa3MepHOCT~ ASYx TOKOB - pa3n~4H~.
 

, 
3AKJlf04EH~E 

C~opMyn~pyeM B 3aKn~4eH~e HeKOTop~e B~BOA~: ~
 

1/ Cy~epc~MMeTp~R caMa no ce6e He aHOManbHa.
 
2~ AHoMan~~ cynepToKa 06pa3ymT cynepMynbT~nne~ aHoMan~~ 101 He
 

paspyuramr cynepc~MMeTp~IO_.
 

3/ AHOMan~~ He c03A'a1OT npo6néM AnR CC r.lJeHoMeHonor~lo1.
 

4/ 3CTeT~4eCKaR nplo1BneKaTenbHOCT~ cynepc~MMeTpIo14~~X Teop~R
 

BcenAeT B Hac YBe~eHHOCTb B Io1X KOHe4HoR COCTOATenbHOCTIo1. 

10 <, 

, 

ABTop npaaaarenea JJ.. B.UJVlPKoay, M. A.CMoHAblpesy, 11. B. llonyõa
pLi1HOSY "-'1- M.n.,YaBnetltWB~n~t 3q npORBI1eHHbl~ L1HTepeC K paõore 1.1 no

. ne3H~e 06cY>KAeHI.1R. 
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