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BBeJieime 

reHepaTopH cyrrepCHMM8TpHH /I/ rrpeo6pa3yroTCH R8R pa3~H~He rrpe.JI
CTa~eHHH rpynTIH ~opeHUB (CITHHop,BeRTOp, 8HTHCHMM8TpH~HH T8H30p). 
ECT8CTB8HHO B03ID!R88T BOIIpoc: cymeCTByeT ~R HIDK8~8lKai118H ,IJ,llii cyrrep

~re6pH CTPYRTypa, ROTopaH OCHOBHB~ac:o ou ToA:oRo Ha WYH.II8MeHT~:o
HOM rrpe.JICTa~eHH¥1 RaROH-ID!OY.!Ib rpyrrrrH. KOMITOH8HTH 3TOrO rrpe.JICTa~e

HRH MOlKHO 6~0 6H paCCM8TpRB8Tb R8R RCXOJIHHe 3~8M8HTH ITOCTpoeHRH 
reHepaTOpoB COOTB8TCTBJID!I18H cyrrep~re6pH (B JIYX8 RBapROBOH RHTep

rrpeTaUHH rpyrrrrH KH8CC~HK~ ~OHOB).B03MOlKHHMR K8HJIR.!I8TaMR ~H 
T8KRX RCXO.JIHHX ~JiaM8HT~bHHX ~eMeHTOB cyrrep~re6pH ~RIDTCH cy
II9pTBHCTOp~2/X (XOTR 3TO MOlK9T OHTb H9 CaMHH ITpOCTOH H 9CT9CTB9H

HHH ITYTb pe~H38~H cyrrep~re6pH). B H8CTOR!I18H pa6oTe MH ITOITHT~HCb 
ITOC.II8.1IOB8T8~bHO ocymeCTBHTb 3TY 11 KBapKOByro" H.!I810 C ITOMO!llb!O cyrre p
TBHCTOpOB H llOHRT:O ,KaK Ha TaKOM llYTH B03HliKCl8'l' 8CT8CTB8HHaH I'pj!IIIO
B8R RHTeprrpeTa~H cyrreprrpocTpaHcTBa. 

B pas.Jie~e I orrpe.Jie~ReM KaHOHH~ecKYJO CH~eKTR~ecKYJO CTPYRTYPY 
Ha cyrrepTBRcTopHOM rrpocTpaHCTBe. B pas.Jie~e II c rroMOUl:OIO aToH CTPYK-
'l'.)'}IJ::t 11.1JUtlU,l.J)1M .t\Jjdtl'.l'Ul1drt.vJ.t: VJ'.iH::!J.L'l:l¥1\..dV.tJUD ¥1 VJ.}IU.M'.UYl ..L.Vnc;J:la.l.V}'JJI. ~,T:UC...,P~ 

KOH~pMHOH ~re6pH R8R 6~RH8HHH8 ROMORH8~R ROMITOH8HT RB8HTOBaHHHX 
cyrrepTBRCTopoB. IIocTpoeHH YHRTapHHe nerrpRBOJIRMHe rrpe.JicTa~eHRH cyrrep
ROHWOPMHOH rpyrriTH. B pas.Jie~e 3 .JiaeTCH rro~e.JioBaTeAbHaR HHTeprrpeTa~ 
RRp~:OHOro cyrreprrpOCTp8HCTBa C~• 2 K8R rrapaMeTpOB KOrepeHTHHX COC

TORHRH rrpH RBaHTOBaHHH cyrrepTBHCTopoB. B pas.Jie~e 4 o6cyJKJiaeTCH MY
~an pacmHpeHHHX cyrrepCHMMeTpHH. 

I. KaHOHH~8CRaR CH~8RTH~8CKaR CTPYRTyPa Ha cynepTBRCTOpHOM 
ITROCTpaHCTBe 

CyrrepTBHCTOpH 38JiaiOT {4 + 1) -MepHoe cyrreprrpocTpaHCTBO 

T -; (i:) (I) 

l ' 
r.Jie ~A H )1 A - o6H~He KO~eKCHHe BeiilreBCK!ie CITHHOpH, a r - aH-

x)CyrrePTBHCTopH rrpeo6pasyroTcR no WYH.JiaMeHTM:OHOMY rrpeJICTa~eHBIO 
cyrrepKOHWOpMHOH rpyrriTH. 
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__. 
THKOMMyTHPYJO!!lM KOMILJieKCHaJI rrepeMeHHaJI • ,IIYaJr:bHHit TBHCTOP T orrpe
,ll;eJLffeTCJI KaK 

r- == (/'A I ).. A • - r J. (2) 
3TH 06'beKTll rrpeo6pa3YIOTC.II ITO cljrmaMeHTaJibHOMY rrpe,Jl;CTaMeHIDO cyne~ 
KOHqJopMHo:i!: rpyrrrrH S U(:2 11./1) x • B cynepTBHCTOPHOM rrpocTpaHCTBe MOJK

Ho BBecTH S U(2,1(1) -HHBapHaHTHYIO 6HJIHHeihrYIO ifJoPMY 

.::::()(., . \A TA- -
r=-12. = ;l ~~o(:JAtA /\2 +/'t/'1J.A -rir~. 

HeTpy,ll;Ho rrpoBepRTI>, ~To KaHOHH~ecKa.II qopMa rrepBoro IIOP.II,Jl;Ka 

-e =T-o( d-r.x == /1A c/).A +).A ci)A).- ro~r 
.IIB1I.II6TCJ'l cyrrepKOHqJopMHHM HHBapKaHTOM. C ee IIOMOmhiD Ha cynepTBHCTO~ 
HOM rrpocTpaHcTBe MoJKHo rrocTpoHTb cHMILJieKTH~ecKYIO WOPMY BToporo rro
P.II,ll;Ka 

·'-' ot fl o/; 
Ws == rJ ~ = WO( _13 J T !1 d T . J. • Ws = 0 

Ws = c ltBci/'A 1\ cl->-s + 6-fs ti--1-AII c?ii 13 -tl,l/Jtlr. (3) 

~.II BHelliHero IIpoHSBe,ll;eHH.II (A) BlliiO~H.IIIDTC.II ~e~e COOTHOilleHH.II 

d_/ A A PI ),8 = - tl ).8 II ~~: 
,-..q ,-iJ- .;- ti A ti.AA 

vr,\ 1'111f_,)A --~ ' 
~- ' '· . I=-

( 4) 

c:fl /lOif = .,, ,. .... E. 

A.Jrre6pa cKo6oK IIyaccoHa sa.n;aeTC.II Ha CHMIJJieKTH~emwM MHoroo6pa-
3HH ~e,Ii;YlOIIUIM o6pasoM 13~ -. 

- . o<__p/a ) 
[f, gJ == ( f 9~ ... ) ( w-t) P&>7.-4 o , 

r,ll;e CTpe~KH Ha,ll; IIpoH3BO,ll;HllMH OSHa~aiDT IIpaBOe H ~eBoe 
HHe, COOTB6TCTB6HHO. JiCIIMb3J.II (3) H (4), IIOJr~aeM: 

[:f a] : 2_ f L q - 2 f _a_ Q ~ 
1 d ~A '7J)(" r:J 9 .-\A <()_)1.4 () 

+ l. f 2_ q - 2. -f.:!_. + 
()>;A ~A<l "0_;;,4 (U~A 

+(:f ~}Yrv~ g) +(o~ f) ( ~~) . 

,Ii;H{MlepeHD;iipoBa-

(5) 

X)HeKOTOplle 0603Ha~eHK.II H TpaH~pMall;iiOHHlle 38KOHll cynepTBHCTOpoB ,ll;a

Hll B llpHJioJKeHKH A. 

2 

I. 

l 

MOlKHO IIOKa3aTb / 3/, ~TO 3TH COOTHOlli6HH.II 38,ll;aiDT cyrrepa.n:re6py. 
TaKoe orrpe,ll;e~eHHe cKo6oK IIyaccoHa npliBO,ll;}IT K c~e.IJ;,YIU!1HM KaiiOHH'!ecKYJM 
COOTHOllieHH.IIM ~ KOMIIOH6HT cynepTBHCTOpOB 

f_!1 A ' ), B J = - { .-\ B) /' It J = J'_. ~ 
[ ~ ))18 J = - [?B) J. A J ::: SB A 

I (6) 

rr fJ ~ rr)n =1, 
~TO B cynepTBHCTOpHllX 0603Ha~eHH.IIX BllrJLff,ll;HT KaK 

[ Tol T ]= J'"' 
) _,8 .J3 . (7) 

Bee OCTaJibH!:le CK06KH IIyaccoHa paBHll HY~ID • 

rr. KBaHTOBaHHe cyrrepTBHCTOOOB. YHHTapHHe HeiipHBO,UHMlle 
rroe.ncTaBTieHH.II rpvrrllll .S U f .z , 2 /1 ) 

MH RMeeM 6ecKoHe'!HoMepHyro cynepa.n:re6py JIR cKo6oK IIyaccoHa (5). 
~.II KBaHTOBaHH.II HYJKHO IIOCTpOHTb rrpe,ll;CTaMeHHe H6KOTopo:i!: TIO,UaJire6pu 
3TOH 6eCKOH6'IHOMepHOH cyrrepa.n:re6pll Ha 3pMHTOBOM ~b6epTOBOM IIpoCT
paHCTBe. 3To rrpe,ll;CTaMeHHe ,ll;MlKHO CO,ll;e~aTb OCHOBHHe Ha6~ro,naeMHex). 
B COOTBeTCTBHH C o6me:i!: TeOpReil: /4/ IIOTpe6yeM, ~T06ll B HCKOMOH cyrre~ 
Mre6pe co,ll;e~~cb KaHOHH~ecKRe rrepeMeHHHe T H T , a TaKJKe 
o6eoTHBarowaJI a.n:re6oa cvrreoMre6ou Jill S U ('2 .2 11 } • 

CynepTBHCTOPHHe orrepaTopH ~ H I' B ~n6epTOBOM rrpocT-
paHCTBe Y,Ii;OB1I6TB0p.IIIDT KaHOHH~eCKHM KOMM,VT8UHOHHllM COOTHOlli6HH.IIM 

[TrY:, T_;] == J'p, cs) 
r,ll;e r ] 03Ha~aeT 8HTHKOMM,VT8TOp MeJK,Jzy ,UBJM.II 1JepMHOHHHMH OIIepaTopa
MH, H KOMM,VT8TOp Me:amy BC6!,ui OCTMb!llii,ui, 

IIocTy~HpyeM, ~To ~I>6epToBo rrpocTpaHCTBO co,ll;ePJKHT Ba.KYJMHoe, 
COCTO.IIHHe, T.e. C06CTBeHHoe MHH~bHOe 3Ha~eHHe r~bTOHHaHa fi , 
KOTOpwl MODO OIIpe~eJDIT:b IIOCpe~OTBOM MaTPBIIJl, CBIISHBallllel .zt,yaJibHHI 
TeHsop T c &PMJITOBHM T-t : 

H = >; .A -r /' J r f~ = T c( /BfiO( Tj -=- T+ I' T_,, 
r,ll;e MaTpHII,a fB HMeeT BH,ll; 

lB =(A o) 
0 -1 

A = (11° :) . 
x) 

ilO,Ii; "Ha6~,ll;aeMHMH" Mll IIOHHMaeM TaKRe iJ>JHKD;iiH cynepTBHCTOpoB, KOTO-
plle HHBaPHaHTHll OTHOCHTe~bHO rrpeo6pa30BaHHH rpynllll J {J (2. 1 2/1) o 
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C ITOMOmbiD 8TOH MaTpH~ MOXHO orrpe~e~HTb BaKYYM B REHOM B~e: 

/ -f /11 +- !B) Jo> = 0 .2..(~-IB)T/o>= o :2 (9) 
H c1JaRTHqecKl1 pa3JIOJiQI'l'b 'l'Bl1CTOphl Ha ouepaTOphl po]\I\eHIDI H YJlliqTOJK9HIDI. 

B 6as.1we, B KOTopoM MaTpHu.a A ~aroHMbHa, 

A=(Oo) 
0 -0 

cyrrepTBHCTOp HMeeT B~: 

T= b m ) ( 

Q A+ 

? 
T = (Cl A I - b:. I ·- l +) 

(IO) 

Hs (9) ~e~eT, qTo 

a J 0) := 0 I a)) O > = Q 1 

T.e. OITepaTOphl Q.A H /'( 11 "' ( #"') .fiBJIJIIOTCII OIIepaTOpaMH YHH'!TOlKe-

HIDI. C ITOMOmbiD (8) ,lJ,JI.ff OITepaTOpoB Q , b H J' ITCl.J.lY'IaeM CTa~apT-
Hhle KOMMYTa~OHHhle COOTHOilleHRH ,lJ,JI.ff 6ose- H ®ePMH- orrepaTopoB po~e
HHJI H YJU!qTOlKeHHJI COOT Be TCTBeHHo. 

[ Q4 1 a 1- B] ::; d.4 ~ 
-b"" b1'] = d'""' l I " ., • 

{} ) J1-] 1. 
(II) 

~"~~-~· ··~-~·· -··-·- -<~~---~·-· --··-··---------- -··-- --- D ..,........,..&....,_ .. , • .._.,.~ ,......_J••.., .. '-''"""'-'LI.V-.nY.L V....,J.I.I.\VV-'.~Ul.V..&.V.rJ. .LJ..,lJ.a'.l .lJ.U!W1VUJ,I'J. .lVJ.QJ.,!J¥.1.L..IwCL I e 

( Sf 0) p == 0 1 ; IB' = P/8 p-' 
' 

T I= 1 ( 1 i) ,JY ;: V2 -t 1 . p T· , (12) 

0TCID~a rranyqaeM COOTHOilleHHJI Me~ KOMITOHeHTaMH 

peMMsan;wrx (I), (2) M (IO) 
cyrrepTBMCTOpoB B 

a+=/r().-rj") 

b= ~{j;->.) 

~ ~ ~ 

q:::..!...(~+_r) 
Vi 

b+ ;::- ..!... ()"' ~ ;. ) 
.!i 

?-r: f 
(I3) 

I'eHepaTOphl rpyrriTH J {) (2,2 /1) CTpoJITCJI IIpM ITOMOillH cyrrepTBMCTOp-

HhDC orrepaTopoB ~e,IJyD~tHM o6pasoM: o( ~ 

K~ = j"' ~ -f(11-IB):0(f(U-tB)T)- f(t!-t-18).ft(T(11-J.B)r), 

;v' = T"' Tot -: T(ll-ff3)T. 
(I4) 
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II 

I i .. 

I'pyrrrra ..SU(2,2/t) HeKoMITaKTHM. Ee qeTHM rro~rpyrrrra 
ecTb S (u (2,2) x uti)) (rpyrrrra SU(2 ,2) HeKoMITaKTHM c MaKCHMa.l!b-

Hoii KOMII8KTHOH ITO~rpyrriiOH S { U (Z) X Uf2)) ) • 

Terrepb rrepeineM K IIOCTpoeHMID HeiipMBO~ yJU!TapHHX IIpe~cTaBne

HMR paccMaTpMBaeMOH rpyrriiH B cyrrePWoKOBCKOM IIpoCTpaHCTBe, BBe~eHHHX 

BHme orrepaTopoB po~eHIDI H YHH~oJKem (II). IIpH aToM 6y~eM Me-

~oBaTb MeTO~aM, pa3BHTHM B pa6oTe / 5 • 
OrrepaTOphl yJU!qTOlKeHHJI QA IIpeo6p83JIDTCJI KOBapHaHTHO OTHOCMTe~b-

HO S U (.Z) 1 a OIIepaTop yJU!qTOJKeHIDI '( M rrpeo6paayeTCJI KOHTpaBa-

pHaHTHO OTHOCHTe~bHO S{.l (:2/1) • 
CyrrepMre6pa .liH S't/(2,2/i) HMeeT r~poBaHHYJO CTpyKTypy 

L= L-GL 0 ®L+ , 

r~e L 0 
ecTb cyrrepMre6pa MaKCHMa.l!bHOii KOMITaKTHoi cyrreprro~rpyrriTH 

S(U.(2) x u (.2./1) , a L- H L + cooTBeTCTBYJOT HeKoMITaKTHHM 

reHepaTopaM. 

0 K s K IV ./ L- K M + K A L = A 0 M (£) IV ~ = A . L :::: M 
.J • (I5) 

OTMeTHM, qTo rp~poBKa ~ocuraeTCII sa cqeT reHepaTopa.{I/2) N: 

[~N'JKAB] = Q.: [fN ,~K,-.,N] Lo 

. 
L"i.N

1
/<.A"J:: 

fiN 
1

KAM]:::: 

,/ "" 
- "A 

f< AM 

L 

L-r 

CyrrePWOKOBCKoe rrpocTpaHcTBO F ~eTcH TeHsopHHM rrpoHaBe~eHHeM 
BCeX ®0KOBCKHX IIpocTpaHCTB orrepaTopoB Q H 1 . BaKYYMHOe COCTOJI-

HMe j 0,0) B F Tor~a orrpe~eMeTcJI KaK TeHsopHoe rrpoHsBe~eHMe 

BCeX OT~e~bHhlX B8KYYMOB 

t·do o>- o a A 1 o) o > =- o 1 1 1 , - · 

Ilycn 3~aHhl COBOKYTIHOCTb COCTOJIHMH /t:I<J "'"' ··, > , KOTOphle rrpeo6pa-

3JIDTCII ITO HeKOTOpoMY HeiipHBO~MOMY rrpe~cTaBneHMID IIO~pyrriThl. 

S(u(2) x W(2/t)) H .YJU!qTolKaroTCII BceMH orrepaTopaMH !<A. H • Tor~a 
6ecKOHe~OMepHM CMCTeMa COCTOJIHMii, ITO~yqeHHHX MHOI'OKpaTHHM ~eicT-

BHeM OIIepaTOpaMH J<A M Ha )t# .4~: ·. ) 
)
NA A .. ' ....._ • }< .13 )1:# A... > . )< c K li )tl<t A... > .... 
"N M ... / I f\/ 11... , f' N" 1'1... ) 

s~aeT 6asHc .YHRTapHoro HerrpHBo~oro rrpe~cTaRneHHJI cyrreprpyrriihl 

S tJ.. (2,2/I). 
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~oe cocTomme THira (a+)Kiojt>> HJIH (i[t-)" /ojo) 
yBWIToJKaeTCJI oiTepaTopaMH KA ,.., H3 ITpocTpaHcTBa L- • IIpH ITOMO

IIlH ITpoeKI.II'IOHHIDC OITepaTOpoB H3 STH.X COCTOmniH MO.lRHO Bll,Il;eJIHTI> 000-
TOJIHHJI, ITpeoopas~ecJI ITO HeiTpHBo~ ITpe~cTaBJieHHJIM MaKCHMaJII>Hoii 
KOMITaKTHOH ITO,IU'pynrrn S(U (R) x U(Z/1), II ITOCTpoHTI> YJlliTapHHe HeiTpH
BO.n;HMI:le ITpe~cTaBJieHHJI S' C( {:<_ 

1 
2. /.t) rryTeM MHOroKpaTHOrQ ~eHCTBHJI 

oiTepaTopaMH H3 ITpocTpaHCTBa L. t- • 

ffi. Ilpe.UCTaBJieHHe KOrepeHTHIDC COCTOmniH H cvrrepiTOOCTpaHCTBO 

rpyniTa s {) (:zl ;zIt) ~ei!:CTByeT Ha qxJKOBCKOM ITpoCTpaHCTBe 
CJie,JzylO!J1HM oopasoM (OM, IlpHJ.IollteHHe B): 

u =: ~)<P (c' T M T J. (16) 

MaTpHrr,a M HMeeT B~ . I 

(_ ::-.,. -! ~- v-), 
! 

N -= 
r~e 

8 13 
J? A=C -4 

)) 8 IV' =- t' ( c/8 n e) ( :J"'., h"") 
rn~ 1 n . [' = 

OITepaTopH T ITPeo6Pa3YJOTCJI ITo dJvH.rraMeHTaJII>HoMv HevHwra\1HOMV TT\1Prrr.'l's:rR

JieHIDO S U ( :z 
1 

2 I 1) 

" " i M u t ( M) T u r M) ~ e T = u T, 

U + ( M) T u ( M ) = - T e- c M ~ j u_ ~ r < 17) 

'M 
r~e u = e' . 

~~aMeHTaJII>HOe ITpe~CTaBJieHHe Bcer~a MO.lRHO 3aiTHcaTI> KaK ITpoH3-

Be~eHHe 

'Z{ =: f. J, 
I 

r~e h eOTD MeMeHT MaKCHMaJII>HOH KOMITaKTHOH ITO,IU'pyrrrrH 

S(U(2.) x l{(<!/:t)) , a f ITpHH8,IVIelltHT iJlaKTOp-ITpocTpaHCTBY 

SU(2
1
2 It )/s(W(R) xU(<!h)) • IIpe~cTaBHM A B ~e 

h = .ey f> ~- / : ; ) l ;; ( r; ~)' ( !8) 

a C KaK 

/; = ~P ( vo+ ~) 2~) (
-:;-_>(..,?+' 

= • + 
j, _s;...., ~ ( !9) 

6 

4 

;J 

r~e 

A 
2 IV 

_ ( iq,h V V l)f ' ) A 
- . )/ 
~ N 

" 
CooTBeTcTB~ee pasJiollteHHe YHHTapHoro oiTepaTopa G< 

BHpallteHHeM A /1 " 

1A = t (7) h' 
r~e 

~aeTCJI 

£ (?.) = erP (iT {_,?vt-- ~"') 1] =+:)<,/a v1- 7 ,_ vt tr'] 
.-'\ /\ 

B STOM CJryqae oiTepaTOPH j, H t (7) YHIITapHH, 

IIepeMeHHaJI ?, ITapaMeTpH3~aJI iJlaKTop-ITpocTpaHCTBo 

SU (
21

zjt )/ S(({ (2) x L/(c/f })
1 

ITpeo6pasyeTcJI HeJIHHei!:Ho ITo~ ~ei!:cTBHeM 

s u (?, 211) ~ ''= (o<. ? -r ..ft) (o ? + d' J; :t 

r~e MeMeHT cr ~~aMeHTaJII>HOro ITpe~CTaBJieHHJI HMeeT B~ 

8 = -f)<P (tH) = (- ~- ,:. J!) 
. ~ ' J' . ~ .. , 

PaCCMOTpHM COBOKYITHOCTI> COCTOmniH ~~ h .>, KOTOpHe ITpeo6pa-
3YJOTCJI ITO HeiTpHBO~OMY ITpe~CTaBJieHIDO rpyrriiH S (t( (2) k {.( (?/t)) 
H YJIH'iTOJKaiOTCJI oiTepaTopaMH k _. M H3 Lr-J ITpocTPaHCTBa. OITpe.ueJIJieM 

cynepKorepeHTHoe cocTomme /C:/<1 ",. .. J ? ) CJie,JzylO!J1HM o6pasoM: 

f j- -f /'1 -4 +] jNA 13 · · · > /1'-L-f B · 7 + '-, 
-€)<p '( M Z! A a 1-1'1 IV.. ::: '-"' IV. 1 C /. (20) 

CyrrepKorepeHTHHe COCTOJIHHJI (20) 3a~aiDT ITOJIHHH 6a3HC ~ YHHTapHo
ro HeiTpHBo~ro ITpe~cTaBJieHHJI, oiTpe.ueJIJieMoro HH3illliiM cocTOJIHHeM 
ft;;t A..;·.:.') , !I pH ITOMOIIlH STOro 6a3RCa MOlltHO peaJIH30BaTI> YHI!TapHHe 

HeiTpHBO,IUDWie ITpe~cTaBJieHHJI cyrrepKoHW<JpMHoii rpyiTITH Ha cyuepriD.r:bdep
TOBOM ITpocTpaHCTBe aHaJIHTH~ecKKX ~YH~H KOMITJieKCHOH ITepeMeHHOH l 
(ITP,H~eM STH ITpe~cTaBneHHJI ITpHHa~elltaT roJIOMO~HOH ~CKpeTHOH cepHM) 
/67 

• ' .It 2 
TaKHM o6pasoM, Koop~aTH KHPaJII>Horo cyrrepiTpocTpaHcTBa <7 ' , 

ecTeCTBeHHO, ITOJIBn.IIIDTCJI KaK rrapaMeTpH cyrrepKorepeHTHUX COCTOJIHHH, 
CymeCTBeHHO OTMeTHTI>, ~TO cyrrepiTpoCTpaHCTBO B03HHKaeT BCJie~CTBHe 

KBaHTOBaHHJI, a He B pe3yJII>TaTe HaJio~eHHJI KnaCCH~ecKKX CBJI3e~ KaK B 
CTaH~apTHOH TeOpHH TBHCTOpOB /2, 7/, B ITpe~araeMOM 3,lleCI> ITO,llXO~e Ha 

KOMITOHeHTH cyrrepTBHCTOpoB He HaJiaraiDTCJI HHKaKHe CBJI3J1. 

IY. PacillJiipeHHaJI cynepcHMMeTpHJI 

MH BBeJIH cyrrepTBHCTOpH KaK OITepaTOpH,H3 KOTOpUX CTpoJITCJI reHe-
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paTOp!I KOHqJopMHOf.i cyrrepcHMMeTPHH. Koop,JJ;IDiaTII KHpaJI:&Horo cyrrepiTpoCTpaH

CTBa C <,2 SCTSCTBSHHO B03HHKa!OT KaK ITapaMeTp!I cyrrepKorepeHTHbiX COCTOH

HH~. llpH o6o6meHHH aToro ITo~o~a B crryqae pacmHpeHHOH cyrrepcHMMeTpHH 

HMSIDTCH H90~03Ha~OCTH B BII6ope ~KTOp-ITpoCTpaHCTBa H,cne~OBaTS~bHO, 

cyrrepiTpocTpaHcTBa. 

BBe~eM N aHTHKOMMYTHpyromRX KO~SKCHbiX ITepeMSHHbiX 
N' < . 

·-_/ J t-.N~ ot,, ... ·o(a ; A 't•J. 
I -y J- ) 

{o< o(p'J=s:" 
/"} /' 

f .Jl/' ~J1+v] = f"'v ,· /ot/J = /o(J}!+} : .. , =0. 

BII6epeM cynepTBRCTophl B BH~e 

- (('+A). T '{ ,., 7 ;::. (('A J-? + M) (2I) 

r~e ·f ('-1 + ·~ 13 +) 
SA=(Ra,<X•,···C('~); f?M= n.,.Jlf•t,""./""· 

Q u R b: OITpe~e~eHII WoPMY~aMR ( 13 ) • B COOTBSTCTBRH C pesy~:&TaTa-
TaMH pa60T!I / 5/ reHepaTOp!I KOHqJopMHOf.i cynepCHMMSTpHH MOEHO ITOCTpoHT:O 

KaK 6MOKaJI:OH!I9 KOM6HHaiJ;IDi cyrrepTBHCTOpoB DIIIb B crryqae 

'f. ~: 2 j /1/- ~ I 2. (22) 

CyrrepKorepeHTH!IS COCTOHHHH, aHaJIOrH~e (20~ OITpe~e~eH!I B pa6oTe/
5/ 

;..., + ( 7 +JM 7 Af) Jt:irt13 .. ) ::: /t:#/3;· .. ?"~-> 
f:CJ<P ( { M \.- / 1'1 , J I 

r~e ? -t_ cyrrepMaTpHII,a (2 -t- ~)X (2+(1v'-jJ}, KOTOpaH ITapaMeTpH3J9T KO-

repeHTH!IS COCTOHHHB: H COCTOli!T H3 KOOp,n;HHaT @aKTOpi!pOCTpaHCTBa 

J tJ (2 
1
2 /(tv'- 'j,) + fJ )/s(U (2/N- ~)Xftf(24J)• BOSMOlltH!Ie cynepllpOCTpaHCTBa. 

COOTBSTCTBJlOT pa:JD~OMY BII6opy fjr H cynepMaTpl!Il;ll 'l- • B 'IaCTHOC-

TH1 ,WI.ll N= 2 . HMSSTCH ~HIIIb 0~0 SHa'IeHHe fj, : 'j = 1 , a ,WI.ll 

N= 't - ~a sHa'IeHM - CJ, = q1. 
TaKHM o6pa30M, 3~8BM C"yrrepTBHCTOp!I KaK HCXO~e MSMSHT!I 

cyrrepaJire6pii, MOlltHO IIOIIIITaT:&CH OT!ICKaTb Hrui6Mee IIO~O,nHII1H9 cyrrep

IIpOCTpaHCTBa ,WI.ll ~eKBaTHOro OIIHCaHHH HSITPHBO~ rrpe~cTaBnSHHH 

pacmHpeHHof.i rpyrrii!I cyrrepcHMMeTpHH. 

ABTopii 6~aro~apRT E.A.HBaHOBa :a l1.HH;J;ep.n:e sa o6cyJK,D;eHHe pesy~

TaToB. 

llpMollteHHe A. 

A -
CIIHHOPH >. H /" ti (A, fS -= 1, 2) rrpeo6pa3YIJTCH o6~HM o6pasoM 

ITO J' L (2, C) • llii,JJ;eKC!l ITO,IUmMa!OTCH H orryCKaiOTCH ITpH IIOMOmJi aHTHCHMMST-

pH'ISCKOH MaTpHna tM ( ~ .4 8) , r~e 

8 

J. 
! 
l 
1' 

€:,2 '"'- €'2 = 1 = ~ ; J = - (; a = 1, 

),A= ~AB).B 
J AA = (;AB).~ 

);"A=f..\8~ 8 .X..i -= E. ·;.8 
A 8 · 

* -CIIHHOp!I )\A H J: A CM3aH!l KO~SKCHHM COIIpmKeHH!IM (>.A) "' .--\_4• • 

B cyrrepTBHCTOPHOM IIpoCTpaHCTBe KOMIIOHSHT!l cyrrepTBHCTOpoB ITpe-

o6pasyroTCH ITO~ ~e~CTBHSM rpyiiiihl St( (2 
1
2/ I) GnS.IJYI!XltHM o6paSOM: 

J' A A= L A s ), 8 r f: (- j) -t- t'G) xtl - t' k A ~d t 'I' "'!; 
\,41· .o. ,B l.-$. -.+I /!i'> 'C)A-. ~ ,:;:::,, 
a/ A -= - t r A 13 -" - A _/1 11 ~ t .v -r t :/ A ' ~ , (AI) 

S l == ¢13 >. 8 + ~ ~-a + 2 t' G} 
A . ' 4 

r~e !lJ H G - BemecTBSHHHe; k tJ - apMI.ITOBII ; L e - MeMeH-

TH Mre6pH S L (2,C) , ¢A H Ji' 8 
-aHTRKOMMYTHPYIDmHe ciiHHophl. 

CyrrepTBHCTopH T H 7 MOlltHO rrpe~CTaBHT:& B ~e 

Ta( = (}') -o~ ("'" -) T = 17· -> } c } ( } 

{7 ~·= ():) ,...._ I - ;) 
fl,· = f'/CA J ,.\ • 

r~e 

Tor~a CJmSCTBYST BemecTBSHHM MaTpHua ~ C ~~ IIMOlltHTS~:OHHMH 
H ~JMR OTp:r.ruaTe~:&H!IMH C06CTB9HHHMH 3Ha'IeHHHMJ.I 7 , TaKaR, 'ITO 

J7 ;;:; 17"~- A. 
B 6a3HC9, B KOTOpoM CJITSpTBHCTOpll 3~aiDTCH COOTHOliiSHHHMH (I) H (2)_, 
MaTp:r.rua /A HMSST MS.nyillllHH B~: 

A =(ott) 
1 o). 

Y~06HO BBSCTH MaTp:r.rny f? 
B "' ( 14 o) 

0 -f I 

CBH3HBaromyiO T :r.r 7+ 

T = Tf 8· 

llpMollteHHe B 

(A2) 

. (A3) 

ITocTpoRM ~ef.icTBHe cyrrepKOHqJopMHofi rpyiiii!I B cyrreP®oKOBCKOM 

ITpOCTpaHCTBe. 

Ecn:r.r 'Iepes H <~ H Ao( o6osHa'IHT:& cooTBeTcTBeHHo 'IeTHIIe :r.r 

He'IeTHHe reHepaTopH J' t( (7.
1 

2 11) , yHHTapHoe ~e!cTB:r.re rpynii!I Ha 
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cyrreiXfJoKOBCKOM IIpoCTp8HCTB8 3a,Il;a8TCJI OIIepaTOpOM 

U{g) = e;xp(< wqHC< ..-t'&"'A.~~ (BI) 

r.ne rrapaMeTphl w<~ M -fJ."' - BemecTBeHHhl6 M { IL,,&_,a] =-o. 
Ma YllliTapHocTM orrepaTopa U(3) CJie,nyeT, '!To 'leTHhle reHepaTophl 

JIBJIJllOTCJI apMMTOBhiMM orrepaTopaMn, a HetieTHhle - aHTHSplvlliTOBhi!Vlli.. Ta

KaJI KOHCTPYKUHJI Ha3h1Ba8TCJI cyrrepapMMTOBhiM 6a3MCOM. ~T06H rrepe~TM 

K H8MJ, Ha,Il;O IIOCTpoMT:b SpMMTOBhl M aHTMSpMMTOBhl KOM6MHall;lm M3 

1'8Hepa'I'OpoB ( 13). 
Bhl6epeM apM:HTOBH KOM6ID!a~M reHepaTopoB R KX rrapaMeTpoB B 

BM,Il;e 

W 8 -A -

VA 13 

U..," 

R.,.,h 

QA Q s+_ dA BQC acl ..f Q/J QA+ 

,· (a 4 Cl 8 ~ - ct8 a A+) 

b;:b" -2S""'"i>,/f>'l- -2s .... ~r+;-~>:;, 
l. ( b:.. 6 .. - b.,+ b "') r "' ,., 

WA"" = QA b"" '+- b-:., QA+ 

VA""=-,- (QA b;.,- .6:. qA +) 

WA ,._, 

VA ""' 
N ..: f Q 4 a 4 + +b:h""+'J'fr, _,P, 

wAe 

VA a 

" "'· U.,.., 
I 

(B2) 

a aHTHSpMMTOBhl KOM6ll:Hall;lm M KX l'paCCMaHOBH8 HapaMeTphl - B BH,D;e 

e...., =- b;., l - rr-b ... , t7 

t2r>! = ,· (h~ r + l"6"'J c ... 

PA"' aAr- 7-taA+ , 9 A 
,( +nAt-) f'A 

Q_~t; cU:/4] +-( '-! · 

ITo.ncTaBnJIJI (B2) M (B3) B (BI~ rro~ytiaeM 

r.rte 

A ~~ 7 
?A (g) = exp f t' T Me( .f1 '(;J), 

( 

( 8 

1'1= f"": 
)<'A 

cl ~"" 
I 

) () "' ., 
rn.., 

1 e) J.,"" 
) 

h . 

(B3) 

(B4) 

OT.rteJII>HHe 6JroKH MaTPHIJ;!l M BhlpalltaXJTCJI tiepea rrapaMeTphl CJie.IJYillliHM 

o6paaoM: 

10 

1 
I 

8 2 ( 13 • V ll) <' ~ c· I J' 0 C A = WA +' A - <lA We + "f"._IJ A 

_J,, w ,., -v .,., 
"'m= 13 +< s 
e 13 = () l!l -r t'c o 

f "'A = WA 11? +- ,· VA ,. 

d ..,., h = - 2.. ( (,{..,"' 7 ,· r..._ ... ) -1- 2 t., '>t up p -~ J' .. ...... 

h 1'>1 = - ( & "" ~,· E "') 

WI,.,= -(G...,- /E.,.) 

n-=-P+2U P J , . 

YHRTapHOCT:b orrepaTopa (B4) ~erKO rrpoBepaeTCJI C IIOMOJll:biD COOTHOill8HHJI 

13MB= H ~ 
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H3AaTenbCKHH OTAen 06~eAHHeHHOfO HHCTHTYTa HAePHbiX HCCnenoBaHHH 

nHTOB n.6., nepsywHH B.H. 
KaaHTOBaHHe cynepTBHcTopos 

P2-83-864 

KsaHTOB~e cynepTBHCTOP~ paccMaTpHsa~TCR KaK HCXOAH~e 3neMeHT~ AflR nocT
poeHHR reHepaTOPOB cynepanre5p~. npeAnaraeTCR HHTepnpeTa4HR KHpanbHOro 
CynepnpOCTpaHCTBa KaK napaMeTpOB KOrepeHTH~X COCTORHHH. noKa3~BaeTCR, 4TO 
B Cfly4ae paCWHpeHHOH cynepCHMMeTpHH TaKOH nOAXOA BeAeT K eCTeCTBeHHOMy orpa
HH4eHH~ B03MO~H~x THnos cynepnpocTpaHCTB. B 4aCTHOCTH, AflR N= 2 cynepCHM
MeTpHH cy~eCTByeT TOflbKO OAHO cynepnpOCTpaHCTBO, napaMeTpH30BaHHOe AOnOflHH
TeflbHOH CKaflRPHOH nepeMeHHOH. AnR N = 4 4HCflO CKaflRPH~X nepeMeHH~X MO~eT 
paBHRTbCR Hyn~ HflH TpeM. 

Pa5oTa BblnonHeHa B na5opaTOpHH TeopeTH4eCKOH ~H3HKH O~R~ . 

Coo6weHHe 06oeAHHeHHoro HHCTHTyTa AAepHwx Hccne~osaHHH. /ly6Ha 1983 

Litov L.B., Pervushin V.N. P2-83-864 
Quantization of Supertwistors 

Quantum supertwistors are considered as initial ele~ents for constructing 
superalgebra generators. An interpretation is proposed of chi ral superspace 
as parameters of coherent states. It is shown tha t in the case of extended 
supersymmetry such approach leads to the natural 1 Imi tation of possible 
types of superspaces. In particular, for N = 2 of supersymmetry only one 
superspace exists parametrized with an additional scalar variable. For 
N=4 scalar variable number could equal zero or 3 ~ 

The investigation has been performed at the Laboratory of Theoretical 
Phys ics, JINR. 
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