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i:1 

I 

I 
l, 

I. BBegemIe 
B HacToRme~ pa60Te paccMOTpeHH HeRoTopHe B03MOEHOCTH pea~3a-

'~ ~ono~Teíb/HX CHMMeTpH~ B ~YMepHO~ ROH~pMHO~~BapHaHTHo~ Te
OpHH noXH. B I 6an pa3BHT MeTO~ HX H3y~eHRR c nOMOmPID onepaTopHHx 
pa3~OEeHH~ H ROH~PMHHX TO~eCTB Yop~ao UeHTp~bHYID pOAb rrpH aTOM 
KrpaeT reHepaTOp RO~PMHHX npe06pa30B8HH~, coxpa~ TOR pa3Mep
HOCTH 2-TeH30p-:meprmI-HMIIyJIDCa T Cc ) o MH, KaR 06ll'IHO, 6y~eM C1DI
TaTb, ~TO Bce orrepaTopH 3aBRCHT TOJIDRO OT O~HO~ ROMnAeRcHoft nepeMeH-
HOn Z , a 3aBHCMMOCT:D OT % 6y.neM onycaars , RoR!I>opMHEle CBOn
crsa Te1:. ) snoaae orrpenenanrca BB,IJ;OM CHHryJJJlpHHX 'tJJIeHOB oneparop
Horo pa3~OEeHIDI: 

T(i:)T(:~.') Cj2 -t- lTcl') + T'(~t) +r~e9(l-l') (I) 
~_l:')tr (l-l.'/ 1: -l' (] /' 

ROTopoe, no cymeCTBY, ~eTCH anre6po~ BHpacopo ero ROMllOHeHT 
L 

n, 
-=-.l~ Z 1+11. y 2'JLí. 

Trz ) Il.t: '7/,u.... 

[L L J= 
11.., 111 

CI1,-ln)L
n..-tI11. 

+ .s: (tL 3_ 11- ) á
12 h..+ln,o • 

(2) 

Orreparopox 6eCROHe1lHO Ma~ ROHlPoPMHHX rrpeoõpasoaaaaã 7: ~ l: -t E(1:) 
CJIYDT oneparop 

~ z: 
~ 

i J l: .
J 2:JL. t 

E(l: ) T(t:) . (3) 

OCHOBOft HalneHHoH B /1/ ~CCH~KaUHH onepaTopoB HBnHDTCH HHBa
pUaHTHI:le nOM cFí ' 3aROHH ROHlPoPMHHX npeoõpaaoaanaã ROTOpHX, HJIH, 

'tITO TO xe 
rrpOCTH: 

casoe , oneparopaoe pasaozeaae c Tt 2-) , oooõeaso 

.-h Ãi,.-b, ~.,..-h' ,
T<l),-. (t) ==--'-)2Ti (l) -t --, I: (~/) + r--eCJ(Z~-l) (4) 

1. (;l-l ~-~ 1.. a 

)., (HeT Cyw.mpoBaHIDI no 
pa3MepHOCT:D onsparopa 

i )o illTPHX o603HatJaeT .Itl!cfxI>epeHUBPOBaHHe, 
e::pz: ' TaR ~o xoppezarop 

Ai -

./ 

o _ ... - Iti-. 

@~r~cMJ IJ -••• :\L.i 11 l{riCrL'l'yY '0 
18~~!1~~.~ ~jt r- :1t~llOmm8fi 

6H~ Jlt·· '... "rEHA#"_.... -_ ............-...



-26i .<c::tr (l ) 'ir l2:' )) =- (l: - :l ' ) • UnepaTOpU, rrOJIy~eCH H3 cRi .n;eHCTBHeM ROH
cPoPMHllX npeoopaaonaaaã, 06paay1OT ROHWoPMHU:H roracc L 4>i] oneparopa c:f[ • 

BaxHe~M ~eTCH Tpe60BaHHe cymecTBOBaHRH orrep8TopHO~ anre6pu 

-7 ~ [Ll1l1-l\- -t,o [ J+rI")' Il!)~f CiJ( l - 1.' J L J 4i< (te' J (5) 

H ee acco~aTHBHOCTH. 

norrO~Te~HHM rpyrrrraM CHMMeTpRE COOTBeTCTBymT coxpaHHDmHeCH 
TOKH RaHOHKqeCKO~ pa3MepHOCTH - ne~o~ ~ 6030HOB H rro~e~O:H ~ 

@epMHOHOB. Bce RoppeAHqHOHHHe ~YHKUHH H onepaTopHue pa3~OMeHHH HBnH
IOTCH aHaJmTHtIeCREMH @YHKUWIMH ROOp,IOllHaT 3THX TOROB, iI BH,I( CHHryJIHP
HUX ~eHOB onepaTopHoro pa3~OXeHRH npOH3Be.n;eHBH TORa H onepaTOpa onpe
~e~eT TpaHc@opMauHoHHue CBO~CTBa 3Toro onepaTopa HKH COOTBeTCTBYDmKX 
TOKY npe06pa30~, CHMMeTpHR. 

OrrepaTOpu, B03HHRammHe B paa~oxeHHH npOH3Be.n;eHRH TOROB, HMeDT~ 

TaKl!M 06pa30M, K8.HOHH'tleCREe pa3MepHOCTH, a, OrpaHH'tJHB 'tJHMO pasJm'tJ
HHX TOROB, HeTPY.n;HO YBH,I(eT:b J 'tJTO ax anreõpa, BKJIlD'tJM, paayaeerca, 

'T(~) • S8MHRaeTCH. Tpe60Bamre accoqaaTHBHoCTH Ha~araeT pg.n; 
YC~OBH:H na ee CTpYRTYPHHe ROHCT8HTU H HB.J1JleTCH secsaa OrpaHH'tJHTe~
HHM. TaR , aanpaaep, ecza npe,IJ;IIO~OJmT:b, 'tIT0 , RpOMe T (c) , CYJIleCT
ByeT ente TOR $ (1:) pasaeprrocra 3/2,a ,1U)yrnx HHBapH8HTHHX noneã zaao
HH'tJecRO:H pa3MepHOCTH HeT, TO HaH60~ee 06mee pa3~oxeHHe 

Scr.) S(2") , COBMeCTHoe c rpeõonaaaex CHMMeTpHH, HMeeT BH,I(: 

SCc)S'Cc').=.--A- (l_l,)a -r XT(l')(ê-l.(T 1 +I-e~ (6) 

ROTopoe BMeCTe c (I) H COOTHomeHHeM 

T(2:) S (~') =- 3 2 S(.~() + _1_ S '( 2;') + r-e Ci 
L (2.-~/) ~ - 2:..1 (] 

oopaayer 3aMKHYTYD anre6py. Ro~eHT 2 nepen Te z') B (6) eCT:b 
rrpocTo YC~OBHe HOpMRpoBKH. ORa3UBaeTCH, 'tJT0 Tpe60BaHHe aCCOqRaTHBHOCTH 
MOJItHO Y.l(OBJIeTBOpHT:b npa -A- == ~ c , H nO~'tJeHH8H anreõpa H:BJI.ffeTCH 

n, = 1 oynepaareopoâ Heae-Iílaapna, AHMOI'1!'tlHOe paccuorpeaae MY~TJII
nzera TOROB :Ja.. paajsepaocra 1 npHBO,IOllT R TeOpl1rJIM, co.n;epzalItHM Hapa:.ny 
c anreõpoã Bapacopo anre6PY Ka~a-My,ltH (azreopy TOROB). 06IItHe csoãcraa 
TaKJIIX TeopKft 6~ H3YtIeHU B /2/. 

B paoore/ 3, paccaoepeas CJIe,IJJJ1llR8 sa pa3MepHOCT:b1> 3/2 He
TpmmaJl:bIme CJIY"'l8H onsoro TORa pa3M8pHoCTH 2, 5/2 R 3. Xapaa
T8pHoft -qepToit B03H~ npH aTOM aJII'e6p SlBJIjieTCH HaJIKtme RBaJUl8THl{

'2 

HUX no TOKaM orrepaTopoB yxe B CHHry~HOft qaCTB onepaTopHoro pa3~0
xeHHH npOH3Be.l(ellHH TOROB, T.e. 3TH anre6pu He ~CH anre6paMH ]H. 

C KBa.n;PaTHjHO orrpe.n;e~MH COOTHOmeHHHMH anre6pa Ha~eHa B pa
60Te RRREHHKa/4 , r~e 6HnH paccMoTpeHH TOxa pasMepHocTH 3/2, cOCTaB
~e MY~TH~eT HeROTOpO:H rpYDTIH, reHepaTOpaMH rrpe06pasoBSHHRRoTo
pOR eHy.EaT coxpaHREmHecH TOKR pasMepHocTH 1,06pasyromne anre6py Kana
My.l(H.HmKe cnenan CJIe~ mar BaTOM HanpaBJIeIlHH. YpaBHemur accona
aTHBHOCTE: pemeHH B c.nyqae HeCROJThKHX TOROB pasMepHOCTH 1/2, 3/2, coc
TaBJIJllOIlU!X MYJThTR~eT SO (N ) rpYIInH, reaeparopox npeoõpaaoaaazã RO
TOpO~ RBHffeTCH coxpa~CH TOR pasMepHocTH 1 , 06pasYIDmHn a~e6
PY Kana-My.l(H. B ,3TOM c~l{8e rrO~l{8eTCH anre6pa c 6n~aTHHMH onpe
.l(e~ COOTHOmeHHHMH. 

2. SIO(N) - HHBapHaHTHaH cyrrepanre6pa 

MIl 6y~eM paCCMaTpRBaT:b TOJI])RO rpyrrny SIO(N ) • IIpe,D;IIo~oDM, 
tITO B reopza DeeTCs! SI O(N) - MYJIbTRWI8'l' TOROB S i( i = 1,....':1 ~ ) 

paaaepaocra 3/2, MYJThTJmJIeT TOROB ~ (i==1J " ° 1 N) paaaepaocra 
1/2 II MY~TH~eT TOROB J~ paSMepHocTR 1 B rrpHCOe.n;HHeHHOM 
rrpe.l(CTaBJIemm SD (N) (CL =I, ... , ~OJ-1)/2 ). EY.l(eM HCRaT:b 
oynepanreõpy, cOBMecTHYD c S' O( N) - HHBapRaHTHOCT:DD li Tpe60BaHltflMH 
ROmPoPMHOit CHMMeTp:rm B Bl(lJ;e: , 
T(~) Jq,.(2;') =:. ~ J etc li ) + _-1- J a (t') -t l-eet

Ct-1/)L. C-li (T 
(7) 

_1-'lftr./J +Í-; 1fi(~/) 1" re«Te?:)1.((ti) 2(2-1')2. c-2" r:r 
(8) 

. 3 (1l. -t Si'

TCt-)S(Z.I)=l(~~l')2.o("l') "tl:-l-' lê ') +re{J
 

.. .. a... (9)
 

Si Si(, = oiiál-J + 1- T<l;I) ;pa + ~2. )~-J'- J a.. (l:'~)
 
(2-) q.2:) lt-~')3 Z:-"l::.' (~-l')2. 

+ ~Ja..'cl:')+~n~~:Jq.Jb~-+ol J~ii ;IkL. ~'rk1fí,: 
~ - 1:.' 'Z - "l:.' loJ 2. ( l: _ 21) 2

oi L. ~ a.. ~ q.. d . 1\// 'o/i ° + ~ nq b 'J b q, ~ 
+	 &: -2: 1 i d In ~ • 1 k ", 1:_ '2::' il I'H ~ J '"lfk 'lt" •. 

-t /'2=' n~~.b ) ~ ).:~ : lf~ 1Y.1/'.., 1.1'.: -I- r-e 3- (Ia) 
,,,,). ;1 q. 

/,Si )1 etc :2 = 13 1 Àíj- + Sá ("i;') + ft2. ij: 1.(J' l r:')
(c J z- / l: - }/ ( l; _ 1:') 2
 

ab
 

j.. )32. ~ iá- 1 V,'{ l;') + ]33 U':i ~ Jb1fl : 
-I t - 2.' i a z= - z:. ' (J 

3 



trI. 
';1 

oi 1,,"4.,(2:/ ) = J31'Â~~ Sá(l.') -t- ~2.;1iJ 1.V (li)
j3 Uq,b 1 b ~ '1V 111 • + r-e~ 0(1:) .l:-};' (2:.-1=')2. lJ.~ í k (1. I11l .. r ~ lI1'\. 1 j, , (j
l=-l: (11)
 

-t- J3 2. ;1 ij 1 Ir. ' ( '2:') + r-e et (19)

2= -z: '1 J íT 

Jet qlr i , =- ~~JiJ '1líju;')+r-ed(2:11(1: ) ê:._ ~;r í (12) 
f"Jlrj -;:::.- ~ J~ k (2 i ) + I-eq

"t. q... q... Si 
Cc) 't' (,l-) 'Z _ z' (J 

(20)Siu")'4'Jll.') = r1_~~~ J12 ') +y~ ~i~1k j. : ~ 'lfí:; t r e 3
(13) 1 

J
c db ('l.;\bc 1/ CL C\ Ir í. ~1'- 1 1 a- 1'1 lí j , 

'l "J b :::. f\A-,' O 'i"...L.-- JG( 2') T rec.l. 
(14) 

r\ (2:) 'f (2')"=="Z7 (Lij '1 (2:) + l-e d
(Z;) (li) 12. _"~.'12. 2:-2;' (J (21) 

a..b ~Ioc . . & 1.J 
'I V- 1..( :l:) 1 V J (~) =- + r--eq (15) 

ab , _ (j'-11t 2.~1-2) Õ -t.ç. k CCc'j+re(l
'1 1 2:-1:

1 
0/ k Cc)l", (1:) -' (2--2:')2 l: - 2 ' (22) 

" t:l, r<tb~ 
r~e ~i~ H t - COOTBeTCTBeHHO aHTHCHMMeTpH~He BemecTBeHHHe r~He- . . 8 iJ'
 
parops H CTPYKTypHHe KOHCTaHTH rpyIIIIH S O! N) , ~eKClll a( b) na ca 'I(te) 1.(J(]:) =~ +- r-e3-,
 
MOM ~eJIe HBJImOTCH napoã ~8JIHX lDIceJI Q:: (pJ J" ), 1~ P<. t f: W (23)
 

r~e 

r1 ~~ Cf,) ==- Ó,P ~ ,'1- _ ~!:) S.t [ ~ 'l. 1bJ =. fi C( bC 1 C


tJ 1. J J t j (1 t (I ,
 
~ K ~(tIJ k bCi!')~ = ~ ~ (l-c' j1 K(2) k ~(-c') (24)1- '" q~b) <:.t\.b ra-bJ cd ;r 2.'R i .r':L-r( t1 (1 ;:;. - 2 (j, r == 2 (N-2) ~ (16) 

i' 

B npaBoft qaCTH onepaTopHoro pa3JIOZeHRH (19) RMeeTCH qneB TaKoro :li:'l.lJqJ :::: S,k ~mj - Sij Sm~ 
mJ,ItE;i:

.A.nre6py (10)- (15) MOaHO HamICaTI> B 60JIee y~o6HoM BHJte, ecmr )33 u~b.k'b ~ "~1 í1.Q,.l b 'K 6 
111, 

BBeCTH HOBHft onepaTop 1;-2:1 iJ ~ ~~ -'&:.-2.' JI11.llil11.- 0/ .." 
UG( 6 

BO ero M021tHO y6paT~, eCJIH nonxo.ztmItHM oõpaaox BH6paT~)33 H 1. . , 
k~l!)=-J~t)-t"lCL(c)~Jc~)-t-;liJ ~1fi1fJ~ (I?) a aMeRRO: J 

bu:' ílct.. lK c~anaT~ Te~ecKH HecJIOZHHe BH~CJIeHHHtnOCJIe aToro anre6pa 6y~eT Y1 :::J33 J ..::::. '" rn (1.. i. 11"l 
L d ~b ()


ID4eT~ ~:
 IIocToHHIIlrlt TeH30p ni i ' KaK BH,ItHO aa (IS), HBJISIeTCH CKMMeTpn-'
Si(l") SJCl';::: d 1 ~/J' + 2 õijTI~) 1- 0(2. ~~J k"Q,(;Z') HBM reaaopox (]

~-2)3 ~-?:.' (2o-Z')2: (18) 

'1
n."'.~ =- n~.b :=: 11 b. ~ (26)

1.J J2. 2-d,+ 0[2. ~ ij_ k'Q,I( 2. ') -t eX~ rI ':'-~ .. KQ..K b , -t r-e (li 
;=-2;/ ~-l:' ta ~ , ét oneparopoa SO(N) npeoõpasonaaaã .fIDJIHeTCH 

,J,
 

5... 



~ ::. (~úJ «-(2:) I{ '\ z ) (27)
Lu J2~i J 

cyrreprrapTHepOM 9TRX npeo6pa30BaHKK 

~ = f..~de (2:)~i(l:) (28) 
a.e .::r 231. i	 /i 

a onapaTopOM cynepKOH(popMHHX rrpeo6pasoBéUid .HBJ.lHeTCfl 
/\ .
 
~==- L.~ v. (tJ Sl.ll-) (29)

~ 5" 2'Jti' r c , 

rne cu'tí,.) , ~(t) 1'1 ~íLl:) - COOTBeTCTBYKIIll'le mIlPHHHTe3l'lMaJInHHe napanee
ps, CynapMYJI&TWJIaTl:l 6YlJ:fT TaImMH: 

ái ( Z i J == S i( r) -t- -O- i T (1:) 

~ L( ti) ~ V i ( 2:) -t- fJ-irl iJ KQ.- ( 1:)	 (30) 

l:. i	 =- Cc,.f)-L) i 

H3 Tpe60BaHRH aCCOna8THBHOCTH HameA anre6pll BIlTeKaeT ~OBO~HO ~eCTRoe 

YCJIOBHe na n;'0 
J nq"b a.. 1 6 -;t CL 1 't CL q, 

(3I)
3 Il.~;t i11'\. r1.m.L. - ij ftk~ - ~kí ~ jt/
 

c nOMOIltDIO (I6) MOXHO y6e.lO!TnCJI, lfrO eM'] y~OBJIeTBOpJIeT COOTHomeHHe 

ct,b '") a.. '1 b ')6 ') Gl. ab
 
r\ k j =- (l te In (l. l1'lj + Il k m, (t. I11.J -t 2 ~ d~J
 I 

(32) 

cL-"3
1 ::: ~-2 • 

J(aJIee HeTpHmI8JIl>HHe YCJIOBH.ff Ha napaMeTpH 8JII'e6pu no.ny'tffimCJI Tpe6oBS-;
HHeM napeRpaCTHOa CHYMeTpirn BceB03MOXHHX ~eTHpeXTo~e~B,ROTopHa 

npnOMT H8C R CeMaitCTBY ypB.BHêmrll: 

Õ1 =- O , j31:!:: '1 -' ci 2. ==- -1	 
,. 

rt:r:	 z, )-1d 1 -= 2 ( 2 - f" d , õ -\ ==- (2 -f'\1	 (33) 
1

J3 2 =2-...JVt1 ,
 

a CBJIS:D Me1tJIY r: 1'1 ~eHTpaJThHHM sapH,I(OM C. MOJltHO HaM:TH , BI:PmCJUIJI 
.IU3YXTOqe~ <Tl2=) Tl7:.')/, r~e T(c) eOT}": 

2 NT(2: I ) = ~~[ Si(2:)~t~~) - ~~ni~b : li ~(;cI) kbebl) ..J 
};./2"YL1.	 c-l:.' 

N-1 ) 2. f, 2. }'( (34)
C ~ l 3N(f1-2) + 2 (t\l-1 )L(2 -]" 1) + 2- N 5. 

AnreOpy (I8) - (24) HeTpynaO nepeURo8Tn B rpa~poBaHHoM B~e. 

Rae,l(eM 
K11..'" z: [.=U:- l: 11.l-\ 't. ( c) • t1. 6- Z
 

j 1..'Jt.i
 

S~	 ::. c. ~ ê r-+-1/2.. S' 1( 1:-) (35)
I .:r 2'St í 

') I( i =- ~AL l: d.-1 /z. rt.y 2 l 2:) .
 
'í C4,.. :r2.11- t
 

]J)JH	 ImX H3 (18) - (24) 6e3 Tpy~a nOJIY~aIOTCJI 

[Ln."l-\,:1 ;;;.-111. Kt1-~\'\'L 

[ L11.) S~ J=(~ -í) S~i+ 1'1. 

[LI1..) ~11 =- - (~ -t ri) 'l(d~rt 
. Q.. lo ct6 d r ó)bc 1-'\ L

[1</1.., K\'h j =- 11.C)'\..,-2.) S l1..tn1 + t 11.-tln 
IO 

r 8 i Sál =. ~ ~ -tJ (r- -; ~) 8 -+ 2 ~ i l L &1	 r al .5 2 4- r-·H~-, o r-t 

~ 'j a.. / Cl. .. , a. b r a.... b 
+ T (r- d) (I iJ h .... +0' -\- ~ 3 11 "1'j ~_~ I~"+d-n_ 1< I'L 

[ S ~, kn;1= A;j ~rt, - tYl)2 ~ ~ 'l(r-~11" 

<: . ·c lCt./ t{.

lS~)'1f:S=~ íj ~r-~q, 
( : ç iJ _ ') c j[K nq <LYol - -(l.íJ ~+111. 

I> [ 'LV}, Vj3á~ =- <S ~ J d~ +j J o .	 (36)t 
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~ 

3~eCD: : 0603Ha~aeT HOpMa~HOe CTa~aPTHOe yrrop~o~eHHe: orrepa
TOp c OTpHUaTe~HHM ~eKCOM ~eBee OrrepaTOpa c rrO~OXRTe~DHHM. 

3.	 3aRJI))~eHHe 

K co~eHHD, He y~a~ocD nORa rrOHHTD reOMeTpH~ecKZ~ CMHC~ noc
TpoeHHHX BHme cynepanre6p. He Ha~eHO TaREe H ~3H~eCRRX Mo~e~e~, 06
~MaDItHX TaImMH CHMMeTpID!MR. OCTaJIOCD raase HeB:wICHeHHUM, c~ecTBYlOT 

JIH anreõps rzrra (36) .n;.IDI ~pyrHx rpynn. 
BecDMa HHTepecHo 6ano 611 nocTpoeHHe MO~~ Bepa H Haxo~eHHe 

yc~oBd ero BlipOJIOl;emm KaR ,1t1IH HaXO.JK,D;eHIDI MHIIJIIMaJIDJmX reopzã, TaK H 
~ onpe~e~emm KpHTKqeCKHX pa3MepHOCTe~, eCJIH TaKOBHe HMeIDTCH. 

B SaKrrID~eHHe HaM Xo~eTCR no6naro~apHTD A.E.3aMo~0~RoBa H 

M.A.EepmMcRoro 3a no~e3Hoe 06cy~eHHe. 
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I.	 Belavin A.A., Polyakov A.M., ZamolQdchikov A.B. 
1984, B241 333-381 

2.	 Knizhnmk v.G., Zamolodchikov A.B. - Nucl.Phya., 
83-103. 

3. 3aMo~0~KOB A.B. - TA@, 1985, 65,.li3 347-359. 
4~ KHR3HHR B.r. - T~, 1986, 66, j I 102-108. 
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1984, B247, 
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AnHKHH C.A., MHmoHoB T.M. PI7-81-465
 
CynepKoHWOpMRble anre~pN B ABYX H3MepeHHHx


I 

IIocTpoeHa SO(N)-HHBapHaHT~ajJ aJlre6pa pacmHpeHHoH cyriep
KOH~OPMHOÜ CHMMeTpHH B ABYX H3MepeHHHx c npoH3Bo~hHb~ 

~eHTpaJIhHb~ 9apn~oM, cOAep~a~aH Kp'oMe TeH30pa 3HeprHH-HM
'·nYJlhCa TOKH pa9MepHOCTH 1/2,1 H 3/2. ' 

PaÕOTa BWnOJlHeHa B na6opaTopHH TeopeTH~ecKoH ~H3HKH
 

OlUlR.
 

C006~eHHe Oõsenaaeaaoro HHCTH~Tamr.epHblXaccnenoaaaaã. .lly6Ha 1987 

IIepeBoA ~.C.B~HorpaAoBoH 

,.Apikian S.A., Mishonov T~M~	 P17-87-405 
Superccnf'orma'l .Algebras in Two Dimens ions 

SO(N) is obtained~i~varia~b algebra of- extended super
'Jconfqrmal sY1J111l~try .í n two d ímenaí.ons with' arbitrary cent

o, ral charge containing besides the energy-momentu~.tensor 
~h~ current dimensions 1/2, 1 and 3/2. 

The investigation has' been performed at Laboratory
 
of: Thecire t í.cal Physics, JINR.
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