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I. B B e ll e H 11 e 

rpynna ·s U (2,2) smnaeTcl! aaKpbiBaromell rpynnoll KOMcpopMHoll rpynnbl so (4,2); 

nocnellHHH COllep»<liiT rpynny lle CHTTepa H rpynny Oyaaxape KaK nollrpynnbl. rpynna 

SO (4,2} snepsble oblna BBelleHa B cpHaHKy B pa6oTax111• BnocnellCTBHH oaa o~>ma pac
/2/ 

CMOTpeHa PHllOM 8BTOpOB B CBH3H C T90pHel! OOlUeJI OTHOCHT9nbHOCTH
1 

TGOpHeJI aneKTpo-. 

M8f'H9TH3M8 II KB8HTOBOJI TGOpHel! nona. 

B nocnallnea npeMl! B paooTax pl!lla BnTopos
13

,4/ obmo noKaaaao, 'ITO rpynna CIIMMe-r

pHH 0 llnl! CHnbHOB38HMOll9liCTBYI01UHX aneM9HT8pHbiX 'l8CTHIT HMGeT cnellyiOIUyiO CTpyKTy-

PY :. 

G P.S, 

f'll9 p rpynna OyaaKape, .S - rpynna BHyTpeaHell CHMMeTpHH, a TO'lKa oooaaaqaeT 

nonynpaMoe npoHaBelleHKa, OllHOll 113 B03MO)KHbiX rpynn CHMMeTpHII S smnHeTC!l rpynna 

SU (6,6), Ecn11 Mbl OCT8BHM ITOK8 B CTOpOHe rpynny · SU(3), TO nony'lHM rpynny 

su (2,2). 

Paaawe .cepHH npellCT8Bn9HIIl!, peanllayeMLIX 11 pa3HbiX npocTp8HCTBax, oblnH paccMo-r
/5/ 

peubl B pa6oTax • B llSHHoll paooTe Mbl peanuayeM yHRTapHbre npellcTasneHKl! rpynnbl 
1611 S lJ (2,2) c noMOlllbiO o6o6meHHblx TeHaopos ' , KOTOphre oqaHb y llOoHbl B npBnO)KeHIIII 

K TGO~IIII CIIMMeTpiiH aneM9HT8pHb1X 'l8CTH[l, 

2. 0llHOp0llHh19 dJYHK!!IIII, OOOOIUeHHble T9H30pb1 

II B9KTOpHb19 08311Cbl 

PaccMOTpKM MaTpHny 

3 



I 

~~~ peMH3yeM npe)lCT8BU9HHB B UpOCTp8HCTB9 ,PyHKUHll J-(z.) 1 KOTOpble BBJIBIOTCB~ O.llH07' 

po.llHbiMH· ,PyHKUHBMII nepeMeHHbiX Ll.·. 7 IJ.i i 1 !J.i.i~i 1 r.lle ,1. · - MHHOpbi, L . . "7 I 1 ~,-;z J 'f'"'k. // 
o6pa30B8HHbi9 H3 /{, UepBbiX CTpOK M8Tpliilbi d • 8 TSKOM Cnyqae reHepSTOpbi ,;zlj'· 

/8/ .:J " 
rpyfiUbi HM910T CJie.lly!OlllHit BII.Il : 

(_,? J ? 
c2:.· = "") f . -

1-J L_ }nt ?~ . 
" 1t=f 7"1 

·. (I) 

H y.llOBJI9TBOpBIOT CJI9.1lY101UHM KOMMyTSUIIOHHbiM COOTH0lll9HIIBM: 

[~J:Z:t J = ~;t~- ~~4 (2) 

·B .llSHHOit pa6ore Mbi paccMaTpHaaeM TOJibKO BbipO:lK.IleHHbie npe.llcraaneHH.R, peanuay

eMbie 4JyHKUIIBMII .j(fJtiJ fJ&iz~iJ) . 8KJIIO'l9HH9 eme 6 nepeM9HHbiX .4t;i
2 

38Tpy.ll

HB9T 4JH3H'l9CKy10 HHTepnpeTSUIIIO npe.llCTaBJI9HHit, 

Bae.lleM cne.lly!Ollllle o6oaHaqeHli.R: 

i ' yit . 
)t == 5ti ; 5 == IIi == t }f1)2kj~t 

ror.lla f(Ll· ,d ... \ ~A~B;G~D .A: fB ~ ~ · 
tf' Ztlz!.J) . ./1 }.1. /3 )4 fL1 1j,2 f/,, '1,4 ' (3) 

A+B+G+D F 1 
vf+8B+~+fi):. q:, 

r.lle 

a F H q:' - creneHH O.llHOpO.IlHOCTil OTHOCHTenbHO nepeMeHHbiX L){t II Lt,i..i_. 
COOTB9TCTB~HHOo 06o6IU9HHbill 'reH30p, COOTB9TCTByiOIUHit O.llHOpOL!HOJI ,PyHKUilll (3) 1 HM99T 

cneL!yiOIUilll BHLI: 

r Mt~M3 ... MfF . 

NtN.z.N3 '" NF 

Kax uaaecrHo, MaKCHMaJibHOll KOMnaKTHoll noLirpynnoll rpynnbl 

CB U(1) Q9 S '().(2) ® SU (2). Anre6pbi rpynn U(l), 

5 U (2,2) BBJIB91"" 

SU(2), SU (2) 

IIM9IOT CJI9LIYI01llll9 reHepaTOpbi COOTB9TCTB9HHO: 

t{~+~-~J-~); ~):t:(}t(:(,-X;.z)j ~;~,±(~-~. 
'iro6bt HaliTH yHIITSpHbie npeLICTaBneHHB, 6onee yLio6Ho ·aMecro (3) nepeliTH K sexrop

HoMy 6a311Cy: 

4 

.. ~ 

"' 

I 

~
: 

. 

J 

I ; . )."", - n N· N sN-ii t/);-m, _17./;-m.z. E a f c b' 
IJl"iJ:.m.t. '/ - /:/~ /tmt j:z"'.z oL.tt ;;z_'tJ jt ~fz 53 ~1- (4) 

rLie S = 5,~,+~z.~z5J~r-5/L1 ; ~"pZ.'A ~":' aop~.mpyiOIUHit MHomHrenb; N ~- ~ ,;!. 

UI060e KOMIIU9KCH09 'liiCUO; a) JJ (.,) b' - He OTp1IU8T9UbHbi9•~Il9UM9 'liiCU8 1 yL!OBU9T80pBIO-

IllH9 COOTHOW9HIIHM: a+ r = 2jt j c+ &' -7/2 ·. ; ~ Nj- :- [Cj+m)!] Y2 [(2.j)!9'-m.) !]-Y! 

CreneHH OL!HOpO.IlHOCTII ,PyHKUHII j(Af 1 /J.[ i i\ OTHOCHT9UbHO ~ • H tL. co-l 1 'L Jj . /~ • 
xpaHBIOTCB B OTL!9UbHOCTII II paaHbl: 

N -j,-j~ + a-+C = F I 

N -j~-;/2. +f+~ = g:-. 
BaeLieM aenii'lHHy :X. c noMOlllbiO cne.lly!Omero ypaaHeHHH 

a-+ c.. = j1+jz + Zx , 

rorLia 

(5) 

(6) 

. . . 
r === jz+'>.-.x . 

iL = i+'A+:x- j f =~~-'A-x-; ~ ~ jz>. +x- ; 

3. OnpeneneHHe reHeparopoB npencraaneHHH 

nonb3yscb ( 1) II (2), Mbl nony'!HM cneLiyiOlUKe ,PopMynbi: 

~~;~my~m.zX) = ~)(i+m,-t-1)1JtJvy+1jj~"2», (7) 

~tl;;m1~m.)> ~ Vy;+1}J,)y;-11f+1));~J"'l-l¥~11!z-S> • (8) 

-T(~-~ )11~,~~~ = "![ JJ;m1(~"'-z~> (9) 

DoHBTHO, '!TO LinH ~ ' f:t;J 1 
:f-(~-~) MO:lKHO UOUy'lHTb 8HMOrHq-

Hbi9 Bbip8>K9HHH •. 

~3 J;~m~~l1?zS> = A1Vv~-mt)vz.+'m~)Ji,M1 i2 n.2L) 
. . . (10) 

. -t- A:z. V y~-m~v~-m2+1) I i.,M1LnzL> +A3 Vy~+m1+9ji:t+m~)I;Mt~nz)> 

+ A4 V _y;.+m,+1)y~-"'z+1)1liMrl.Zn~L>) 
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'-· 

~1pim~m2A) === -· B-1- V(J~-rm,)fz-,.,.r))i,"_t•~Jkt) 
-+ B3Vy(+m~y;_+m2+!)/if'!tlftlt?> + B.z Vpi-m1 -H),Vi-"'91r,n,z~~~ . 

- [31 V f,j1-mrH){Ji+mz+f)/ J;~~Mz t) 

;L_ l.li"'y;mz.:> = A,\j y~-"'tJf/z.-1>2)}if~zL~L> 
- A2. Vy;-"'vy:..+~+vJ~M,~MzL)+ A3 Vyi-tm,+•)yi-"'~)lfltftz~MzL) 

~ A4 Vpi-t-m1-t-~yi+mz+{)).J,M,J;M .. .L) 

~Jftj"~"Z~ ~ 134 Vy~-tm,)y2+"'.;)~l~.n,i2~L.t> 
-t- B3 V~if-t-m,)yi.-P12 1-f)1ti~tZ"n2£)- I32 Vy1-mt+Vy2+111~1l;n1t~11.z?> 

( 11} 

(12} 

( 13} 

- B1 V ~/r~+1)(!~-»~z+!) /I;~l;n2t> , 
~j,;1my;..mz.~ = - A, Vy(+m1)yz+mz)Jt(n,t~77zL) (14 } 

- Az V cji+mt)(Ji.-h1z+1) / t;n2 Znz') + A3 V ,Y1-n,t-1)}ti.+"'V1.T,1!tt~~9-
, . + A~ V yt-'"t+fJCti-mz+0lJi1?t.J;it_.~ J 

j(j,-;my~m.z~ == - B4V fj~-"'•)[J"z:-m.z)}tf~l~~~> 
+ B.3 V [!1-"'V(/z+"';_+Ol~M,L.M ... i) .-B.z \ji+"'rt-~p:..-~)I,Iiftt'z14t) 

-+ B1 V {;f+1111+0yi.-t-nz+!5/li#tlMz? J 

~~~~my~~A) = -· A 1V lj1+m:)v:._-m-9Ji1 '!tzi~L> 
+ A2 Vy;+"'t)yi+mL+9}.;~~M2. ') + A3 ~-~+vp~-mvJI;~tz~~L) 

- A4 Vyi-m,+1)!/z+mz+!) ~~'Zt .lfitz.L) ) 

(15} 

. ( 16) 

cSt:2J ,;;;;:mz >) = B4 Vy1-m,+!)yi.+71f-)/zif'l1rz;n.zt) (
17

} 

+ B~Vy~-m,-+9{i~-m.,+!))z;I./,I;_n_.t) + 13..._ Vy;im;rjp;_+~)}J,~~Tl.z~ 

+ B1 Vy~-tn-,+t)y:.-~-rl)ji,M,J;n;._£> . , 
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. . . L AA /. ,, \ p I L 
3JJ.eehJ;-'J: ='-i;j-.+±== ;jmi-fiiiiii!Eill;j11t;+f==l•l;.t•~1,2._; jll-f=v;ll+±"""' . 
B ¢opMynax (10} - (17} ¢yHJtUliH Ai, Bi HMeiOTeneJJ.yiOIUHll BHJJ.: 

A1 N+~+.2.. 1 . ltJijz~ ..l c . v 2j •. 2jz. n .. = - :z_ J (2Jf!"1)(2J',_+9 
t1tzL 

(18) 

N+r+1 1 _·n_hi.>. 
A2. = -J v 2)1·(2-jz_+r) n. L 2j,+1 lti2. 

(19) 

N-'1+1 1 . n.hJ~>. A3 e 
Zjz.+1 .J 2-j~ (~i-t-'1) n 'L I,&2 

(20) 

131 = 
N-!J ~£~>. A4 = 2 v ( ~~ t-1) ( 1~·t1) 17,u; 

(21) 

=-;,' N-1+1 -1 '}j;~A B2 2jz_+ 1 v 7jdo/t+1) n. Lt lt ;z 

(22} 

N+1-r1 1 . 1l,;j;~.\ 
B·= (1, 

2-j.+l v ~i(7f:Z.+1) llt;~t 3 
(23} 

i_aS N+D+2. 1 %A B4 = (!-J1.+1)(2j._t-!) V2fif n. ·c - .2-

lflz 

(24) 

rJJ.e ~ ji+/2. } l jt-;}2 

YenosHSI uenJ?HSOJJ.HMOeTH MO>KHO nonyqHTh ua oeuosaHHH eneJJ.yiOmero eoo6pa>KAHHR. 

KaK SHJJ.HO H3 (10} - (24}, npu f . 0 J S= 0 (sTo sosMO>KHO TOnhKO npu ;x,)O 

see reuepaTopbi ue MoryT nepese.eTn o6naeTb e J ~ 2 X s o6naeTh e :J ( 2-X- • 

Auanornquo npu a= C = 0 (a To sosMO>KHO TC?nbKO npH X. < 0 } see renepaTOpbi 

rpynnbl ue MoryT nepeseeTn o6naeTb e :J = -2x s o6naeTh e J (- 2x . TaKnM 

o6pasoM, uenpusoJJ.RMble npeJJ.eTasneHHR peanusyiOTeSI np11 yenosnn 

J _ zjxJ = 01 1;21 ... 
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4 .• YcnoBllll yHHTapHOCTll npenciasnealll! 

Ycnos11e yaHrapHOCTH npencrasneaag181 

x+ = 6;&-) a~ (1,1r1J-1)J;...s.' 

naer cnenyJOllllle ypasaeauu: 

ni,Iz.t\z = 4(2't+Z)(.z~-r:) J-N · 
niJ~)I. ~ 1 (rtJ(ct-~){J+N+JJ 

.. 
(25) 

n \~ 2i(t2 'S'(.,-N-1) I,i2 l = 
jy~).. . 2j .. +1 ( f+1) (7+ N' ;-9 · (26) 

= zjz-t-2. . ~- 7+N+1 
2j1+1 C.i-1 ,-N-2... 

(27) 

I ;;::1' - ~ ,S(:J+N"Tz.) 
4 ( .2j1-t-1)(2J:.. -t 0 J-N-1. 

(28) 

vl3 rpeooBSHHll nonomurenbaocru npaBbiX qacrel! ypasaealll! (25) - (28) MLI nony'lKM 

nne cepuH npencrasneHIIll: 

I. N =- ~-ti-)' (rnasaag cepHg). 3necb ~ - Ji106oe semecraeaaoe qucno. 

PemeHHe ypBBH9HIIl! (25) .;.. (28) HMB9T BHll: 

n.. = c. 2 jJf'jz. [ (3j1-t1)! ( zj2.+~! J 1-
JyzA . a!J! c! b'! 

(29) 

2. ~ N = 0 (nononHKTenbHall cep.llll). B aroM cnyqae 2jx.j nonmao 6LITb 

nenLIM 'liiCnOM II -2 <N ~ 1 . Pelll~HHe y,ilasHeHHl! (25) - (28) IIMBeT BHll: 

')y~A 
c.

2
j!+-jz.[ ( 2J~+1)! (zj .. +i)! f"(~-N)f{'1-N-1) ] 1:

a! y! c! $'! r(:J+N+3)r(1+Nr2.) 

8 

(30) 

qj 

6 cj:JopMynax (29), (30) C - HeKOTOpBll KOHCTaHTa. TaKKM 06p830M1 ·l!ILipO)I(Jl.9HilLI8 

HenpHBOtlHMbiB yHKTapHb19 npettCTBBneHHll rpynllLI SU (2,2), OTBB'l8101UII8 Jl.a.HU~It nape 

qacen ( N
7 

X ) , peannayeMLie B npocrpaHcrse aexropol!l (4), aaJJ.BJOTCll cj:JopMynaMII 

(10) - .(24), (ii9J (JJ.nll rnaBHOl! cepllll) II (30) (JJ.nll .ll.OilOnHIIT9nbHOl! capilli). 

B 3BKnJO'l9Hll8 asrop IICKpeHHe onaronapiiT Hryeaa Bau X&ey 38 neHHLie oocy>KJJ.BHllll 

H aaM9'1.8HHSI. 
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