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1 . n p06neMa aKcHanb Hoi'1 a HOMall HH B cynepCHMMeTpl1 ~HblX Kan H6po- 
BO~H~X Te o pHRX npHSneKna B nocneAHee apeMn npHCTallbHoe BHHMaHHe 

6f H nopOAHna 60n billoe KonH ~e CT 80 p a60T/ I - . CYTb ee COCTOHT B TOM, 
~TO, c o rna CHO TeopeMe AAllepa- n apAHHa, AHse p reH4HR aKcHall bHOrO 
TOKa COAe pmH T TOllbKO nepB~H nopRAOK no KOH CTa HT e CBR3H a, B TO 
apeMR Ka K cynepKoH~pMHaR a HOMa nHR , B Kn~~a~aR H aKcHanb Hy~, 

nponOp~HOHall b Ha ~~YHK4HH , T .e. BKn~~ aeT ace nopRAKH no a . ~py 
ro~ ac n e KT npo611eM~ - a HOMallb Ha R pa3MepHOCTb TOKa. AHOMa llbHaR 
p a3MepHOCT b TOKa AAllepa- 6apAHHa OTllH~H a OT HYllR . B TO )l(e Bp e MR 
a KCH allbH~~ TO K RBn neTcn KOMnOHeHTOH c ynepMynbTHnneTS , B KOTOP~H 
BXOAlH TaK)tCe TeH30p 3HeprHH - HMnYllbca, ~1MelOut"' H , O~eBJ.1AHO , HyneBytJ 
aHQManbHyr.l pa3MepHocTb. 

PeweH~1e npo6neMU aKCJ.1an bHoi'1 <1HOMaIH111 6b1no HaMe4eHO B pRAe 
pa60T / I,4~1 r Ae cnpaae AllJ.1BO 3 aMe~eHo, ~TO ~OK AAnepa 
6aPAHHaj~ H cynepCHMMeTpH~H~H <1KC",allbH~H TOK J~ cOBnaAa~T 
TonbKO Ha KnaCCH~eCKOM y poaHe, a Ha KBaHTO BOM O Tn"'~ a~T CR MHO
* HTeneM . 3 TO OTll"'~He CBR3a HO C HcnOllb 30aaHHCH pa3nH~Hblx c x eM 
nepeHopM",pOBKH . OAHaKo nocneAHee 06 cToR Ten bc TBo "'MeeT H APyrHe 
cneACTBHA, HenonH~H Y4eT KO TOPblX nopOAHll PRA npOTUBope ~HBblx 
YT sep*AeH101 11 a llHTepaType 1 1-4/ . 

B HaCTORlllei1 nyGllHK a .... HH Mbi Aae,-t no n Hoe pewe HH e n p061leMI:-1 
aKCI1allbHOH aHOMa1ll1H, OCHOBaliHoe Ha KoppeKTHOM Y4eTe Bcex oc06eH 
Hoc Tei1 np04 eAYPbl nepeHopM~1 pO BOK . 

2. PaccMoTpHM ~ HCTO KanH6poBo~HY~ N = 1 cyne pcHMMeTpH~HY~ 
TeopH Kl RHra- MHJ1J1Ca, onHcblBaeMYIO cynepnon esbiM AeHc TBHeM III 

1 '1' « 2n W',S " --2 r d x d f1 WU • h.c .. /1/ 
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rAe cynepnone Wa B KanH6 p OBKe Becca-3YHHHO "'MeeT cneAYlOO.lee p a 3 -
1l0*eHHe no KOMnOHeHTa M; 
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Kn~cc~~eCK~H TOK YAoane TBopneT cynepKoH~OPMHOMY 3nKOH y COX

paHeH~R 

DaJ 0, /4/ 
aa 

B KBa HTOBOM cny~ ae Ha pywaeMOMY cynepKoH~OPMHOH aHOMan~eH 171 

2 
D

a 1 B(a) D [W 1, /5/J . --- a 
au 3 a 

rAe B(a) eCT b T04Hafl ~-~YHKU~~ B HeKoTopo~ cynepcHMMeTpH~HO~ 


nepeHOpMj.<1 pOBOI.4HOIiI cxeMe, a a 0::: g 2/ 4" . -

YpaBHeHj.<1 e / 5/ cOAep~~T B ce6e Bce j.<13BeCTH~e aHOManl-1H B cy 


IDa, OC;I.I . n p~
nepCHMMeT pH4H~X TeopHAX. B 4aCTHOCTH, B~4HcnRR aa 
o : 0, An A aKcHanbHor o TOKa non y4aeM 

a .J 5 : 1... 11(") [F F + 2a p J p 
5 

l. / 6/ 
11 11 3 a Ill! Ilv 

3aMe THM, I.4T O BKI1 aA B aHOManHIO /6/ Aay.)T ece n~RAK"l TeOpl<1H e03 
MYll4e HHii . B TO )!(e e peMfl TeopeMa AAI1epa-EiapAIIIHa 8 1 '-n aCHT , l.ITO 
AHse preHUHR aKCHa IlbHoro TOKa paSHa 

a . 5 aN j j 17/ 
Il J11 4 11 Ilv II.V 

/3AeC b N OTHOCIo1TCR K Kanlo16pOBOl.lH0l1 rpyn ne SU(N) /, H COAep)f(Io1T 

TOIlbl(O nepBblH no pRAoK no a . 
npOTIo1BOpel.l lo1e YCTpaHReTCfl, e CIlH nplo1 HR Tb eo BHHMaHHe TOT ¢aKT , 

l.ITO Mbi HMeeM Aeno C AByMR pa31U14HblMH CXeMaHIi1 nepeHopMlo1pOBK Io1. 
TeopeMa A6 HMeeT Me CTO B c ne~lo1 anb HoH cxeMe, KOTopaA He cynep
CHMMeTpH4Ha . KeaHTOBbie onepa Topbl B c y nepcHMMeTpH4Ho&il Teo pHH /1/ 
1-' TeopHH A6 He COBnaAa r.)T, HO CBR 3aHbI KOHe4HblMlo1 MynbTHnn HK a TIo1S 
HblM Io1 n peo6 pa30BaHIi1AMIi1 nepeHop Mlo1 pOBKIo1 . 3TOT nY HKT RBIlReTCR UeH
TpanbHblM B HaweM pewe H\.1 H np06neMbi aK CHan bHOH a HOMaIlHH, n03TOMY 
OCTaHOBHMcR Ha HeM nOAP06Hee. 

3. nepeHopMHpoBaHH~e onepa TOp~, BXOARIl4He B ypaBHeHHR AI1A 

aK CHan bHOH aHOManHH / 6/, /7/, YAOBneTBOPR~T CTaHAapTH~M ypaa

HeHIo1 RM peHopM r py nm·l , 3an li1CaHHbtM B cooTseTcTBYlClIQei71 cxeMe nepe

HOPMHpOBOK . A HMeHHO: /a Ka nH6poBKe flaHAay/ 


( a a cl/' i~(a) )
1'-+ (3(a) - y(a)] o / 8/

op oa ( 'f ~f (a)
•11" Ilil 

2 

ap J (A)~ a p 
[I' - + B(A) ~ - r (A)] 

5 ) o /9/ 
op aA ( F,w F,lV (A) 

a N A _ ac c N 
cAe (3(a) ~ B(A ) CYT b f3 -CPY HK~H Io1, a ;:;; ~6_H - nepeHopMHpO= 2112. 

BaHHble 3apRAbI, a MaTpH4~ aHOManbH~X pa3MepHoc Tei71 Io1Me~T Tpeyronb
HblH BIo1A / 6 ,9/. 

Y11 0) , (rllY : / 10/Y , I': r
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21 22 2 1 

3TH Ma TpHUM MoryT GblTb HaH Ae Hbt npflM~M Bbl4lo1cneHHeM, OAHaKO He KO
TOPble 06L1.l l-1 e CBOHCTBa cneAYIOT yme 1013 ycno BHfl peHopMlo1 ilBa pH a HTHOC
T/.'I a HOMaIl I-1~ / 6 ,9 /. A ""'Mel ,HO - H3 yC110BHR, 4TO 

[p --
o 

+ f!(.) -
a 1 l a · 5+ ~ ~f j I o. / 11 /

Il J II. 2 II.V flVa. ai' 

~ 

5
I p .JI.. + B(A).JI.. I I 0 J 5 -. -~~- I f' F + 2J J 11 o / 12/

ILII 11 Itop JA P P 3A P" 

r'ohY4aeM cn e AYOll.lYIO CBR3b MC)KAY 3JleMe HTaMH MaTpH~ aH OMaI1bHblX 
pa3MepHo c TeH: 

a : 0 r + 2A~(B(A ) ) : 0 
+ -f Y2 1 Yll 21 dA A 

~ /13/ 
+ A :+ I I(a) : O. r ~ ( B(A~ ) O. 

a Y22 22 
dA A 

B nocne AHeM cl1Y4ae M~ y4nH y no MR HYTMH Bblwe $aKT , "ITO a HOMaI1bHan 

pa3 Me pHoc T b aKCHaI1bHOrO TOKa ri 1:::>' 0 B cynepcHMMeT pH4HOH cxeMe. 

B cxeMe me A6 Yl 1 06pall4aeTCR B Hyl1 b 8 OAHoneTneBOM npH6JlH~HHH, 
H paBHa / 2,91 y(2) =- --w- a 2 .a B c l1eAy~eM nopflAKe OTnHl.IHa OT HynR 11 G 

~. He xOA A 1013 o6L1.l l-1x n0110~eHHI1 TeopHH nepeHO pMli1pOBOK, Mbi 3aKJlIO 
4aeM, 4T O nepeHopMHpOBaHHble onepal·0p~ p~3nH4H~x e xeM CBA3 a HbI 
APyr C APyroM KOHe4HblM MynbTHnIlIi1KaT HBHblM npe 06pa30Ba HHeM BHAa: 

5 
o dp i p (a) op JI:(AJ ) (S 11(A) 

/ 14 /
( 'I'" Fpv(A): S21 (A ) S22(A») ( jpv ~p,,<a) ) 
n plo14eM A Z(A)a. 3 



C Y4 e TOM ypaBHeH~A / 14/ ycn o BHe COBMeC THOCTH ypa B He H~ ~ /6/ r Ae Bo = -3/2 eCTb nepBbI~ K03Q¢HI~~eHT pa 3110>Ke HI<1 R 13 - ¢lYHK4HH, 
H /7/ npHo6pe TaeT B~A 

A (Z-I. A) 
Y 11 __2 	 8 I e

B(A) = _ 3A 
8 11 (1 _ A II + 2" 8 21 )- I, 	 exp ( - f - --itA) dA ) . 

/15/ 	 o2 8 Z 8 Z22 22 

3 a fo1 eTHM, 4TO Ann Bblno.nHeHHR Ha 4 a ll bHoro yCIlOBHR cy~ecT BeHHO TO, 
np~ 4eM nepB~e ABa K03$$H4~eHTa ~ -~YHK4~~ cxeMHO-HHBapHaHTH~ V, TO pa 3110>Ke HH e Y l 1 Ha 4H HaeT CA C - 3/2 a2

.noAcTa s JlRR / 21/ B / 15/ , 
~ pa6H~ ; { 
 y6e>KAaeMCA, 4 TO ypasHeHHe 115/ To~eCTBeHHO YAOSl1eT BopRe T C~ 

3 2 	 AnA 11106b1X Yl1 ' B HZ. T eM c a MbiM HaHAeH RB Hbl H BHA n peo6 pa 30aaHHR ,
B(A) = __ A (1 + A + .• • ). / 16/ ne p eBOAR~ero one paTopbl H3 CxeMbi AAIlepa-6apAHHa 6 cynepcHMMeT pH 4 2 

Hy ~ c xeMY. AKCH81lbHble aHOMaIlHH /6/ , / 7/ n pH 3 TOM B3aHMHO co r 
A11A HaX0>KAeHHA MaTpH4 bl S(A) C nOMOtllbk) ypaBHeHH ~ / 8/, / 9/ nony - 11aCOBaHbI, aHOMaIl bHble pa3MepHOCTH aKCHa Db Hbl X TOKOS B AByx cxe 
4aeM ypa6HeHHe Max H Yll pa311H'-lHbL Kot·tCTaHTa Z(A) CBR3 aH a C KOHK pe THbiM o nr 11 

peAelleH~eM cxeMbt nepeHopMHpOBOK H HomeT 6b1Tb HaHAeHa, Hanp \.ll 
B(A) ,?S (A) r 8 - 8 Y 	 Mep, 101 3 YC 110BHR /20/. OrpaHl-14eHHR Ha BHA /3-¢ YHKII. J.' J.' He B03/17/

dA 	 HH KaeT. 
5. B 3 aKn~4eHHe M~ XOTe llH 6b1 CAenaTb PRA 3aMe4aHHH OTHOC~ 


C Ha4aJ1bHblM yCfloBHeH § (0) = J , np~4eM TeIlb HO pa60T 11-3/ . 


KaK Y)t(e ynoM~HaJlOCb , B pa60Te/ 1/. HapfiAY C BBeAe HHeM nepe-_ 

0 	

Yll HOPMHP06KH TOKOB, OTcyTcTBoBana n epeHopMHpOBKa one paTopOB FF . 
Ka K cneAyeT \.11 3 HeA\.IIarOHallb Ho r o BHAa MaTpH4~ S, TaKOH nOAxoAr - B 	 /18/ ~,"~)} , - -:;")- -2A{-l' _ 2;11 	 He COOTseTcTBye T Ae~cTBHTe11 bHOCTH . bonee Ta r o , B i l l YT se p*AaeT(( A 	 CR , '-l TO KOHe'-lHafi n epeHo pMHPOBKa o n e paTo p a TOKa npH BoA~T K nOR B
neHH~ AonOnH ""TeJ1 bH~X 6eC KOHe4HocTe~ 6 ABYX ne TIl FIX . 3TO c Ile AyeT 

n OACT a BflRR /18/ B / 171, HAXOAHM 	 14 3 Toro, '-lTO KOHe'-l H~17I KOHTp "-lIle H BCTa Bn fleTC R B OAHOneTJ1eBY~ 
p a CXOAR~y~CR AHarpaMMY. OAHa KO Ta Ko r o He npOHCXOA14T B CHJly 
KOMneHca4HH OAHO neTJ1eBOH p a CxOAHMOCTH B MaTpH4 HOM 3 IleMe HTe one d8 11


B(A) -- = - 8 11 YI I ' p a To pa TOKa ne peHo pMHp06 KOH 80J1 H08~X $ YHK4HH /OTCIOA6 Hyne e aR 

dA 
 a HOMa J1b Hafi pa3 MepHo CTb TOKa S oAHo neT11e Bo H npH 6 nH >Ke HHH / . TaKHM 

06pa 3 0 M, nonY'-le HHble sill Ha OC Hoee nOAC'-l € Ta n011~COB a HOMall bHaRd8 22 B B Z ' B(A) -- = [ _ A(_ ) ' + - (1 - - A) l 8 22 , / 19/ pa3 MepHOCT b y H I3 -CbYHK4J.1 R OCHoeaHbI HS 110)+(HbiX npe AnOC tiUlK ax \.II 

dA A A Z 
 Hea epHbI. 

6 /1/Ta KOH >Ke, KaK H , 8~A f3 - ¢Y HKLV1H 6 b1.11 n 0 11y '-l e H 6 pa60Te / 3 / 
B(A) d8 21 	 2 Y 11 8 _ 2 A( ..Q) · 8 	 - A(~)'821 + - - 22 	 3 AeC b n peAno n a ra llOCb cy~ecT Bo6a HHe cxeM~ pe HopMHpOBKH , B KO TO

dA A I I a 	
Yll 821 ,A 

pOH o~HoBpeMeHHo BblnOJ1Hfl Il aC b 6~ TeopeMa AA11epa - 6ap~HHa H He Ha
py waIla cb cynepcHMMeT p~R. OAHaKO RBHbl H BJ.1A Ma Tp Hll bi S r OBopH T 

rAe Mbi y4J1~ CBR3 b Me~AY ~-~YHK4HAM~ o TO~ , 4TD 3 TH Tpe 60eaHH R HeCO BMeCTHbI , 1460 3 TO 03 Ha 4 a n o fib! , 
4 TO S == J , 4 TO HeB03MO)KHO HH n p H KaKOM BHAe Y11 • D H Z.(:J(a) = B(A) (1 _ .::.. A) . 

/2 0/ 	 AaHHoe B 121 AOKa3aTe nb CTBo 0 He B0 3MO)t( HOC T\.II s BeAeHHfI a KCHa A Z 

allbHo r o TOKa , 9XOAR~e ro B OAHH cyne pMYIlbTHnneT C TeH30 pOM 


Pe we HH e ypa 6 He HHl1 / 19/ Ht"eeT BHA: t 3 He prHH -H MnYJlb Ca , TaK)t( e OCH06aHO Ha He npa sHIl b HOM ne pe XOAe OT 

cy n e p cHMMeT pH '-l HO~ cxe Mbi pe HO pM\.IIp0 6 KH K cxe Me AA11epa-6a pAH Ha . 


OTMeTHM T aK~e pa31lH4H e B Il HTe p a Type B 3HaKax 6 ypaBHe HH Rx 


o 2 ) / 5/, /6 / . npH 3 TOM B 	 CHIlY pa311\.114H~X onpeAen e HHH TeH30pa F v/2 1/ 
SeA) = ( 2 BoA (: _ e) _ 2e BoA 	 cy~ecTB eHHblM 6 / 6/ RBnn eT C~ 3H a K n e peA BTO PblM C11araeM~M . H~ 

npOBen~ BbI'-lH C 11 e HH~, Hc no11b3y~ Me TOA ~sHH re pa , \.II c nOllb3YR pa3
Il(A) B(A) ZeAl A8t.1}l(Ky aprYMe HT OB B o nepaTope TOKa J '. Haw pe 3 YIlbT a T B OAHO 

4 
aa 
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neTneBQM np~6n~~eHH~ ~nR / 5/, /6/ COBnaAae T C r.onY4eHH~M 
aHa nOn1'-4HblM Me TOAOM B 10 1 ~ OTmt4aeTCR OT 111. 

6. Ta K~M 06pa30M, OKOH4aTenbH~~ B~BOA COCTO~T B TOM, 4 TO 
H~KaKoro npOH1Bo pe 4HR Me>KAY aHOt"an~eH aKc~anbHoro TOKa 1-1 cy
nepKOH$OPMHO~ a HOManHeH He cy~ecTBye T . B cynepcHMMeTpH4HOH cxe
Me aKCH anbH~H TOK H ero aHOManHR n pHHaAne )KaT K COOTBeTcTBy~~M 

cynepMynbT~nneT aM. AHOManHH He pa3pywa~T cyne pcHMMeTpH~. 
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C006~EH~H , KPATK~E C 00 6~EHHH , n p E npHHT~ H C60PHHKH TPynOB 
KOH~EPEH~HA, H3nABAEM~E 06bEnHHEHH~M HHC THTY TOM HnEPH~X ~CCflE
nOB AH HA, HBflHOTCH O~H~HAflbH~MH nY~flHKA~HHMH .• 

Cc~nKH Ha C006~EHHH H n pE npHHT~ OHHH Aon~H~ cOAep~aT b cne
AY~~Vle 3neMeHT~: 

- ¢aMHnHH VI HHHUHan~ aBTopoB, 

- COKpa~eHHoe Ha3BaHHe ~ H c T HTYTa /O~~ ~/ H HH AeKC ny6I1HKaUHH, 


- MeCTO H3AaHH R /Ay6Ha/, 

- rOA H3AaHHR, 

- HOMep cTpaH~U~ /npH Heo6xOAHMOCTH/ . 


n pHMep: 

1 . 	 flepBywuH B.H . U op . OHEH, P2 - 84-649, 
,ay6Ha, 1984 . 

C c~n KH Ha KO HK peTHyo CTATb~, nOMe~e HHyD B C6opHH Ke, Aon*H~ 

COAep)l(aTb : 

- $ a MHIlHH H HHH4V1al1~ a BTopO B , 
- 3 arnaBHe C6opHHKa, ne peA KO TOP~ M npHBOARTCA COKpa~eH H~e 

cnosa: II B KH. II 

- COKpa~eHHoe Ha3BaHHe ~ Hc TH TYTa /O~R~ / H HHAe KC H3Aa HHA , 
- MeCTO H3AaHH~ Iny6H a/ , 
- rOA H3 AaHH R , 

- HOMe p c T paHHU~ . 


n pHMe p : 

KOAnaKOB H.~. B KH. Xl MexoYHapooHuu 
cUMn o3uYM no Roe pH ou 3AeKmpoHuKe ~ OMHH~ 
,a13 - 84-53, ,ay6Ha, 1984, c.26 . 

CaeUH H.A., CMUPHO B r .H. B c6. "KpamKu e 
C0061JjeHUR OHEH", N 2-'84, ,ay6Ha,1984,c . 3 . 

PYKonHCb nocTy nHlla B H3ABTe nb CKHl1 OTAen 
26 A e Ka6 p~ 1 98~ rOAa. 
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npMHHHa~ TC~ no~nHc~a Ha npenpHH1 W H c~eHH~ 06~~HHeHHoro MHciHTyTa 
AQ ep~w~ Hcc ne~08aHH". 

~CTaHoene Ha c neAy~aA CT~HOC Tb no~nHCKH Ha 12 He C"~eB Hoi H3Aa HH~ OH~H. 

BKnDwaR nepe c wnKy , n o OTAenbHWH TeMal H ~eCKHH wa Te ropMA .. : 

Io4HllEK( 	 TEHATHKA " eMa noAnHCKM 
Hoi rCA 

3wcnepHHeHtanbHBA ~H3HK ••WCOKH~ 3HeprH~ 10 p . 80 Kon. 

2. l eop e TH wecKaA =H3HKa 8WCOKHX 3HeprH~ 17 P. 80 I(on . 

l. 3wcnepHHeHTanbHaR HCHl POHHBR ~H3HKa 4 P. 80 kon . 

,. TeopCTHWeCKaA ~H3HKa HH3KHlIII 3HeprHH 8 p . 80 Kon. 

S. "ate..aTMKa 4 p. 80 kon. 

6. RoePKa" c neKTpockOnMA H paAKOXHOOK" 4 p. 80' won. 

7. """3".01 llll_er.lJII ...00008 2 Q. 85 kon . 

B. KpHore .... ItO ~ p. 85 Kon. 
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Ka3C1KOH Jl . l1. 1 Ca:JAOBHq B. T., TapaCOB 0.8. P2-84-847 
P ellleHHl' 1I1100JICHU aKCHaJIbUoA aJlONMHH 0 cynepcHMMeTpH4J1blX 

Kanli6poltUl lll1.IX T COPHJlX 

Ililll..I\l'lI HlJ ll hln Jutq npeotSpa30B aJlHR, nepeDoArrw.ero onepaTOpl.ol, 

DXO;'Ilt1,.i~C It ilKCH3J1bHYJO aHoMastmo, H9 c xeMbi. nepetlopt-uIPOBOk, 
YA(1I1JIl.!TlJOP11l'Jl~df TeopeMe AAnep a -fiap;QHHa , B cynepcHMMeTpH'llHYJO 

cxeMY . I10Ku3<lHO, l.JTO He D09HBKaeT HIiKaKoro npOTI!DOpe tUUI MeJICAY 

3I-tO!-ta.JlJseJl a .... cHanbHoro TOKa II c ynepKoH¢,Op NHOJ1 atIOMMHeH . B cy

ne:pcHMNeT p U"JlOll c xeMe aKCHan bli:bn'i TOK H ero allOManlin flBnflIOTCR. 

KOMnolleUT:UUt COO T BeTC T UYIOUlUX cynepr-rynbTHn nCTOD . 

Pa.OOT,l IIhlllOnJlCllQ B fl;}()OP:lTOPUH TeOpeTUT.{eCKOfi rbH3HKH muUl. 

npenpHHT 001teJl,HlIeHIIOro KlICTHTY'T:l "AepHbfl( Hccn~oDaHHk. JIyOH3 1984 

nepeBou anTopOD 

Kazakov 0 . 1 ., Sazdovi~ B.T., Tarasov D. V. P2-84-847 
Resolu t ion of Axial Anomaly Pr oblem in Supe r syrranetric 
Gauge Theories 

The expl icit form of lrnllsformation i s found which convert s 
the operators, involved i n axial anoma l y , f rom t he renormali
zatian scheme obeying the Adler-Bardeen t heorem to a 5uper
s ymme tr ic one. It is shown that there is no contradiction 
between axia l current and supcrconfornnl ano~~l i es . In super 
symmetric scheme the axiu l current and 
to the corresponding supe r mu l t i plct8 . 

its anomo.ly belong 
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