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B nocneAJlee &pews noeucs PB.Il pa60T, B JtOTopblx llccneAYeTCB npo6neMa o61.e

AHJleus rpyun~o~ llyamtape H rpynnbl BByTpemmx cxwweTpHil. CYillecTByeT ABA noAXOA8 
/1/ 

It 8'1'01l npo6newe. 0AIIB H3 OX, no-BBAHNOM)'1 6epeT B8'1ABO OT pa60Tbl 1 B ltOTOpOit 

anre6pa nx o6J.eAHB811110it rpyunbl COCTOHT Tc:>rutltO H3 81leM8BTOB anre6p n11 061.8AHBSe

MbiX rpyun. fipH 8TOM npeAnonaraiOTCS onpeA&n8BBble JtOMM)'T8nllOBBble COOTBOW8Hilll M8l!Q1Y 

B81tO'J'OPI4MH onepaTopaMH H3 p83Bb1X anre6p, 8 HH41opM8nllS 0 JtOMM)'T8nllOBBbiX COOTHOme

USX NelKlJ.y OCT8JU.BbiMH onepaTop8Nil BbiTelt8eT H3 TOlKlJ.8CTB8 JiJt06H H, Jl3BeCTBbiX ltOMM)'

T8nllOBBbiX COOTBomeull onep8TOpOB ofS1.eAHBftNbiX anre6p. Bo BTopOM ROAXOAe OIS'J.8JIH

BeBB8H anre6pa CTpOHTCH nyTeM Teaaopaoro. nepe.iuoJKeus onepaTopoB oiS'J.enxaseMbiX 

6 /2/. 
anre p 1 AODOnBeBBhiX 8AIIBH'IBbiMH ODepaTOp8MH 

Uem.IO BacTosmeA aaMeTitH SBnHeTCH nony'leueM waccoBYX COOTBomeHHil c noMom&IO 
/S/ 

~~MTOA&, ocaoBaBBoro B8 · peaym.TaTax pa60Tbl OTTocoBa, 'ixn6epra 11 Ham.ccoaa , npll-

fi.llnelK8llleA nepBOM)' Banpa&neBHIO. ConeplK8mre STOlt pa60TY 41opwy1111pyeTCH B BRAe Re

CitOJU.ItBX Teopew.ll cneACTBBil. B Aam.aeitmew cymecTBeRBo xcnom.ayeTcs TpeTLB 'l'eopewa, 

JtOTopyiO MY npHBOAHM B yno6Boll AllH B8C <jlopMeo 

Teopewa. llycTb rpynna G ecTb npoxa&eneHile rpynnbl llyaaxape L c resepaTo-

p&MB LA H ltOMJI8JtTBOit npOCTOil rpynnbl S c· reBep8TOp8Mil H I B E a TaJtoe , 

'ITO ABA reaepa'I'Opa H 1 • H a JtoM~THPYIOT co &ceMB LA • Torna ·G ecTit npHMoe 

~oxa&eneBBe rpynnY S H rpynnY L , noJtam.Ho aaoMoptjlHoll rpynne L , npx'leM 

reaepaTopY rpynnbl L onpenenSIOTCs cnenyiOmHM o6paaoM 

~ I 
LA~ LA- I. JAH + l.K~_E • 

I I £ ~ £ 

I 
3necb 'IRena J A onpenenRIOTcH xa CBCTeMbl ypaBRemrll 

a 'IRena 

a ·I 
• C Aa ~ I. r I (a)J A 

I 

K -A,-£ 

I 
C A£ 

r I(£) 

(1) 

(2) 

(S) 

CyMMHPOBARHe B tjlopM)'ne ( 1). npoBOilHTCH no TaltBM 1 Jlllil JtOTOphiX nepB8R B BTopaR 

JtOMROB8BTbl y COOTBeTCTByiOmer~ JtOpBH p8BBhl ll)'lll01 T.e. r I(£)~ r a (£) • 0. 

/S/ 
KpoMe Toro, B pa6oTe noJtaaaao, 'ITO CMemaaaye CTPYitTYPBbte ·nocTOHBBYe TBD& 

C p o6paayiOT ltOB8'1BOMepBoe llp8J1CT8BJ1eRBe anre6pY nx rpynnbl fiy&Bit8P&. H OHB MOryT 
A a 

s 



!S&IT& OTnH'fHbl OT Hyns B TOM H TOn&Ko B TOM Cny'fae, K0l'A8 r 
1 

(a) = r 
1 

{fJ), r 

2 

(a) •r 

2 

({3) 
H r (a) - r (jj) ecT& xopem.. 

npeACTaeneaus rpynn&I G CTposrrc:a nyTeM TeHaopaoro npOB3Be.[leRHg npe.[ICTaane-~ 

DBA rpynn L H 

p 2 .. p p~' S • Macc&I 'ISCTHn onpeAensiJoTCs xax cpeARHe 3Ra'leBHll onepaTopa 

ll 

m
2

- <ajp
2
la>, , a 

l'Ae I a> - aexTop COCTOSIHHH 'f8CTHII&I a 
(4) 

B 
,. I 

p ll = p ll + 7 J ll HI - ~ Kll_< E < 
(I') 

.113 STHX <jlopMyn BJIAHO, 'ITO ReTpHBH8n&H&Ie M8CC0Bbl9 COOTHOWeRHSI MOl'yT B03BHKftYT& 
I 

B TOM cnyqae, X0l'A8 XOTR 6&1 0AHO H3 'IHCen J ll , K ll-< OTnH'fHO OT Hynll. nocneA-

Hee >Ke eoaMo>Kao Tort~a, xorAa a xoae'fHOMepaoM npeACTaaneaHH Ana reaepaTopoa rpynn&I 

{3 nyaaxape TpaacnsuuH npeACTaBneH&l He TPBBH8n&Ho, T.e. cpa {. 0 • HaHMem.was P83Mep-

HOCT& H3B8CTHoro KOH8'fHOMepHoro np&ACT8BneHHH reaepaTopoa L A , B KOTOpOM TpSRCns
/4/ 

UHH He Tpuenanoa&I, paeaa 'faT&IpeM • CneAoBaTen&ao, xopaeaoe npocTpaacTao anre!Sp&I na rpynm,I s 
ADn>KHO BMeTb '19Tblpe Kopas T8KBX1 'ITO BX nepa&le H BTOpble KOMno-

HeHTb! OTnB'!Hbl OT By nll U P8BHbl MeJK.Ily CO!SoA B 0TA8n&HOCTH H P83HOCTH STHX KOpReJ! 

ADn>KHhi 6&ITh paaHhiMH xopasMa. Ecna a xa'!ecTae rpynn&z 
S a&I6HpaeTcs HeKoTopas rpynna SU(n) 

T8Xas, 'ITO KOpHeaoe npOCTp&HCTBO ee anre6pb! nu YAOBneTBOpHeT OnHcau-

Hb!M Bb!We Tpe60B8HB.IIM, TO pear STOll rpynn&I AOn>Keu 6b!Th BhiWe 5. Ecna AOnOnHBTen&HO 
noTpeooaaT&, 'fTOObi reHepaTopbz H 

1 
u 

noAanreope SU(3) H 2 , XOMMYTBPYIOIIIBe c LA , npuaaAne>Kana 

, COAep>Kamel!cs a paccMaTpuaaeMoA anre!Spe SU(n) , To pear rpynn&I 

CT8HOBBTCS! oonx,we 6. BoaauxaeT eonpoc 0 <jlB3H'feCKOM CMb!cne KOMMYTHPYIOIIIBX MeJKAy 

coool! onepaTopoa H1 • Jlea H3 aux MoryT Ob!Th B&I6paHbi B KB'IeCTae I a u Y 
'leCKUJi CMhiCn OCT8nhHbiX He liCeH. 4>H3H-

nocxon&xy aonpoc o <jlH3H'IecKoA HHTepnpeTauuu reHepaTopoa H 
1 

rpynnhi 

peweH, MO>KHO HATH no ApyroMy nyTH • .liMeHHO: BM8CTO ~8ACT8BneHHJ! BCel! rpynn&I SU(J) 

paCCM8TPHB8Th TOn&KO npeACTaeneBUe noArpynn&I SU(J) U B COOTB8TCTBHH C STHMU npeA

CTaeneHBS!MH· H3B8CTHhlM 06paaoM xnaccu<jluuHpOB8Tb '18CTH!lb1
0 

npH T8XOM llOAXOAe Mbl 

S ae 

AOn>KHbl BKniO'ISTh reaepaTopbz H 
1 

H 

SU(3) 
H OTOJK.Il&CTBnSITh BX C I a II 

Bb1e <jlyHKUHB 'f8CTHU H3 Myn&THnneTOB 

H 2 , KOMMYTHPYIOIIIRe c reuepaTopaMH L A , a 

Y • JlellcTaHe OCTan&u&Ix reuepa;ropoa ua Bonao-
SU(3) 

onpeAenHeTcR ua uaaeCTBbiX. a rpynne SU(o) 
XOMMYT8UHOHHb!X COOTHOWeBUl!. npH STOM, K8K y>Ke OhinO CK838HO BbiWe, 

a Xe'lecTae rpynn~>z SU(n) 
cneAyeT Bhi6BpeTh rpynny SU(7) 

ro paara. unu rpynny t5onee llbicoxo-

Kopaeeoe npocTpaacTao anre6phz nu rpynnbl SU(7) 
MO>KeT O&ITb aanucaao B BRAe 

4 

• 

,, 

'· 

.. 

''"""' 

Ta!Snxn&I, KOTOpas npiiBOC(IITCs B TQKCTe. .lia SToll TeOnllllbl BIIAHO, 'ITO 

E!.<·r-/3>, E!..<·:r-a> 11 E.f</3-a> o!SpaayJOT noAanre!Spy SU(3) • Kop1 

r(u- a) 11 r(r -a) IIMeiOT OTnii'IHble OT eyns 11 paaa&Ie MeJKAy co!SoJ 

Bble B a:opble xoMnose&Tbl (r 1 (rr-a) • .... = r 
1 
(r- a) ,t. 0, r 

2 

(11-a)• •••• 

u Bx paaHocTB RBnHIOTCs paaBbiMB xopHHMu. 

CYmecTayiOT eme 'feT&Ipe xopua r(rr- fj) , r (u -,13) , r(~e- /3) , 
IIIHe nepeqacneuHwMu caollcTaaMa. Kax YBBARM BB>Ke, cymecTBOBaHae 

BOABT 'X TOMy, 'ITO Mecca OX83b!B.!IeTCSI He 38BBCl1Il!el! OT B30TOnB'IeCXOl'• 

Ban&Hble reHepaTopbi Tan a E < , BXOAl1Il!Re B <jlopMyny (I'), E ::!:<rr-u) , 

E+cu-o:>, E+<u-n ,E +<~e-r) B H a, H 
4 

,H 
6

,H
8 

py -U(4), KO~MyTupy~WYIO C UOAanre6pol! SU(3) 
oopaayiOT, xaK nerxc 

CneAoBaTen~>uo, B CE 
ORB K!J8THble eAUHH'IHOMy ODepaTopy B BeUpBBOABMOM DpeACTaBneBHB SU 

H 1 •h 1t, E, =h,t, 

I'Ae 

SU(3) 
- eABHH'IHbll! onepaTop, hI B h£ 'IHCna, 38BBC.IIWBe OT TOI'0

1 

~8! 
Bb!6HpaeTCs. 

Bonae TOro, B3 COOTHOW8HUB 

[ H 1 , E < ] = r 
1 

(<) E < 
cneAyeT, 'ITo h, .. 0, T.e. E, •0. 

JlellcTaHTenhHo, AnSI n106oro 
cymecTayeT Taxoe 

xoe npocTpaHCTBo HnB onpeAeneHue onepaTopoa E • 

B CHny paeeacTaa (5). CneaoaaTen&ao, r
1 

(<)E, = 0 

E = 0. 

j ~ 3 , 'ITO r I (<) 

). neaas CTopoaa (f 

u a cuny Toro, 'ITo 

(B DPHBOAHMOM npe.QcTaen'fBH SU(3) 
E, He paaHo ayn10 H He SPMHTOB 

TaxuM o6paaoM, npaaas 'IBCT& (1) npeacTaenHeTcH a auaex): 

,; 1 2 6 I 
p = p + J H +] H + I J H 

ll ll ll I ll 3 1=3 ll I 

Ha nocneaael! <jlopMynbl euaao, 'ITO B npocTpaHcTae aenpueoauMoro npe 
noaanre!Spbl SU(3) onepaTop 

pll 8BTOM8TH'feCXH llpHBO.QHTCR K AH8I'OH8l 
XOTg B UpOCTp8HCTBe Dpe.QCTaeneHHR BCel! SU(7) OH He MO>KeT 6b!Tb DpHE 

/5/ ~uaroaan&HoMy BH~y 

.lia COOTHOWeHul! 

0 = [ E < , E -• ] ~ r J (<) H 
1 

· 

X) 0TM8THM, 'ITO npu } 
1 

B J 2 
, 0TnB'IHh1X OT Hyns, BblpS>KeHue (J 

K Maccoaol! <jlopMyne Oxyoo-refn-Maaaf. 

5 



TOM a TO.JibKO 8 TOM cny'lae, xor)la r 1 (a) - r 1 (/I), r 2 (a) ar 2 ({3) 

Ubi G c-rpoSTCSI nyTeM TeH3opaoro npOB38&Jl&HBSI np&JlCTS8.Jie-

accbi '18CTHll 0Dp8Jl8.IIHIDTCSI KSK Cp8JlHH8 3H8'18BHSI onepaTopa 

m
2

= <a\p
2
\a>, 

(4) 

OSIHBSI 'ISCTHJlhl a H 

'" I p +~J H -l: K E p. I p. I • p.-< < 
(1') 

HO, 'ITO HeTpHBBS.JibHble M8CC08hl8 COOTHOW8HHSI MOryT 80311Bit:H:yTb 
I 

·TSI l5bl OAHO H3 'IHC8.JI J /l 1 K p. -< OT.JIH'IHO OT Hflll!. nocll&Jl-

KOr)la B KOH8'1HOMepHOM npeJlCT88.Jl8HHB )lliSI reHepaTOp08 rpyllDhl 
{3 

ACTasneHbi He Tpasaan&Ho, T.e. c,... .f. 0 • HaBMeHbW&SI pa3Mep-

oMepHoro npeJlCTS8neHHH reHepaTopo8 L A , 8 KOTopoM -rpascng-

/4/ a qeTLtpeM • CneA08aTen&so, xopHe8oe npocTpaHCTBO anre6pbi 

BMeTb 'leTbtpe KOpHSI TSKHX1 'ITO BX nep8bl9 B 8T0pb18 KOMDo-

H p88Hbl Me~AY co6ol! B OT)lellbBOCTH B pa3HOCTB 3TBX KOpBeA 

opHSIMB. Ecna B xa'leCTse rpynnbi S Bhl6BpaeTCSI HeKOTOpSSI 

TO xopHesoe npocTpaHCTBO ee anre6pbt Jla ynosneTsopseT onacaH

TO paHr aToll rpynnbi AO.JIJKeH 6btTb Bbtwe 6. Ecna nononBHTen&so 

paTopbi H 
1 

a H 
2

, KOMMyTapy!OtnHe c LA , npaHanneJKana 

AepJKawel!cSI B paccMa-rpasaeMoA anre6pe SU(n) , TO paar rpynnbl 

BoaHaxaeT sonpoc o <jJH3H'19CKOM CMbtcne KOMMyTap)'IOtnBX Me~y 

Jlsa H3 HHX MoryT 6btTb Bb16paHbl B KS'IeCTBe I a H y 

He SICeH. 

o <jlaaaqecxol! HHTepnpeTaUBH reHepaTopo8 H 1 rpynnbt 

ct>aaa-

S ae 

pyroMy nyTH. J.iMeHHO: 8MeCTO npeJlCT88lleHHil BC&A rpyDDbl SU(3~ 
peACTa8neHHe noArpynnbt SU(3) H 8 COOT8eTCT8BB C 3TBMH npe}l-

o6pa30M K.JI8CCH<jJHUHpOB8Tb '18CTHllblo npa TSKOM DOJlXOJle Mbl 

aTOpbi H 1 H 

'b ax c I a a 

Mf.JlbTHn.JieTOB 

H 
2 

, KOMMYTHpy!Omae c reaepaTopaMB L A , B 

y o Jlei!CT8Be OCT8llbBbJX reuep8'J'Op08 H8 80.JIHo-

SU(3) onpenenSieTCSI aa aa8eCTHbiX. 8 rpynne 

X COOTHOW9HHJ!. npH 3TOM 1 KSK yJKe 6bill0 CK838HO llbiWe, 

cneAyeT Bht6HpaTb rpynny SU(7) ana rpynny t5onee 8btcoxo-

CTBO anre6pbr JIB rpynDbi SU(7) MOJKeT 6btTb 3anucauo 8 sane 

4 

·-
---·- ,,.,__. __ ~-· 

' 

-~ 

T86liBJlbl
1 

KOTOpaSI DpR80llBTCSI 8 T8KCT8. J.13 aToll TS6.JIBllbl 8HJlH01 'ITO 9.JI8M8HTbl HI , H 2 , 

E+<·r-fJ>, E+<·y-a> a E+<fJ-a> o6pa3yiOT nonanre6py SU(3) • KopBH r(tr-a), r(K-a), - - -r(O'- a) B r(r -a) HM&IOT OT.JIB'IHbl8 OT H:y.JIB B p88Hbl8 M8lKtlf C060A B OTJl&llbHOCTB nep• 

8bl8 B 8:opble KOMDOH8HTbl (r 1 (11-a)••••• • r 1 (r-a) .j.O 0 r 2 (rt-a)••••• • r 2 (r-a )!- 0 

H BX pa3HOCTB SIB.JISIIOTCB p83HhlMB KOpHBMBo 

CymecTBYIOT eme 'leTbtpe xopHB r(tr- {3) , r (u -,{3) , r(K- {3) , r(r- {3) , o6nanaro-

mae nepe'IBCll&HHbiMB c8ollcTsaMB. Kax f811JlRM HBJKe, cywecT808aHRe sTHX xopaell npa-

80JlHT ·x ToMy, 'ITO to«acca oxaabt8aeTCa ae 3&8HCSIIIleA oT B3oTona'lecxoro cnuaa. Henaaro

aan&Hble reaepaTOpbl THUS EE 1 8XOJlSIIIlH8 8 ljlopM:yny (1'), E!<tr-0') 1 E~(tr-1<~, E:!:(tr-r) , 

E+<O"-IC)' E+<u-niE+<K-r> aHa 1 H, 1 H 11H 8 

py -U(4), xo~MyTapy;;myiO c nonanre6poA SU(3) 

o6paay10T, xax nerxo 8HJleT&, nonanre6-

Cneno8aTen&Ho, B cany neMMbl lllypa, 

OHH Kl)STHble 8JlHHB'IHOMY onepaTopy B H&DpH80JlHMOM npeJlCTSB.JI8BHB SU(3) , T.e. 

H 1 =b 11, E• =h,1, (6) 

rne 

SU(3) 

- enaHB'IHbiii oneFJaTop, b 1 a h, qacna, aaaacHmBe OT Toro, xaxoe npencTasneuae 

8bl6HpaeTCBo 

Bonee Toro, sa cooTuoweua'!l 

[H 
1 

, E, 

cnenyeT, 'ITO h, .. 0, T.e. E, =0. 

= r 
1 

(.) E• (6) 

Jlei!CTBHTe.JlbHO, Jl.IIB .JII060rO cymecTsyeT Taxoe j ~ 3 , 'ITO r j (f) -10 (CM. KOpHe-

xoe npocTpanCT80 ana onpenene"Hae onepaTopos E • 

8 cany paseHCTBa ( 6). CnenosaTe.JibHO, r 1 (•) E, = 0 

). JleBSSI CTOpOH8 (6) p8BH8 HYniO 

H s cany Toro, 'ITO r 
1 

(.) .; 0 

E o. (7) 

(B npHBOJlHMOM npe]lCT8B.JI8HBH SU ( 3) E, ne pa8HO HyniO H He apto«HTOB onepaTop )~ 

TaxaM o6pa3oM, npasaSI 'I&CTb ( 1) npencTasnHeTCSI B iiHnex): 

-· I 2 e j 
p • p + J H +J H + l: J H 

p. p. p. I p. 2 1=3 p. l 
( 1") 

!13 nocnenHell <jlopMynhl BHJlHO, 'ITO B npocTpaHCTBe HenpBBOJlHMoro npencTasneHBH 

nonanre6pbl SU(3) onepaTop Pp. 88TOM8TB'19CKH DpHBOJlHTCSI K JlH&rOH8llbHOMY BHJlYo 

XOTSI B npocTp8HCTBe npeJlCTSB.JieHRSI BCei! SU(7) OH He MOlKeT 6bJTb npBBe)leH K 

/6/ 
AH&rOHS.JibHOMY BRAY 

J.ia COOTHOWeHBII 
0 = [ E • , E -• ] = r 1 (•) H 1 (8) 

X) 0TMeTBM, 'ITO npB J I B J 2 
, OT.JIB'IHbiX OT ftY.IIH, Bblp&lKeHH8 (1") npHBOJlHT 

x Maccosol\ ljlop,yne Oxy6o-reffn-MaHHf. 

it 
6 

,;t. ,. 
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KOMfiOH6HT fiOnOEHTen~HHX B6KT0pOB (?) 

Hr 

r; 
H2 H3 H4 Hs H6 

'4 lj_ 1j 

~~--~~~~~--11:.-<S' 

3£-3(. 

0 

0 

0 

0 

0 

0 

0 

'S 16 

dl-1: 

1C-r 

1!-p 
fiC-01. 

tr- JC, 

a--~ 

tr-r 
6"-p 
6"-ol. 

~·'I:' 

x.-y 

'X·~ 

"-~ 
'Z"- )' 

'Z"-p 
't"-oL 

Y-(! 
Y·d. 
~-ol. 

-tjaf.i"o 
1/21§0 

0 

0 

0 

·V2t,; 
f/Zfi 
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0 
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I/6 
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-I/3 

I/6 

I/6 
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I/6 

I/6 

I/2 

I/2 
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0 

0 

-V&~~ 
f/61§. 

1/6(§. 

f/611. 
0 

-t/21£ 

1/&li, 

f/6(£ 

1/6(6 

·1/2Vi. 
o/6(i 

1/6 fl. 
1/6U 
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1/UJO 
1f2.(jo 
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-2./IJO 
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5/2.60 
5/R. v.fo 
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0 
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,rs 
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1/IS 
1/.f$ 
0 

0 

0 

0 
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0 
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0 
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0 

~6,. 
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BbiT&X&&T npu 
f • 1<-r , o- 1< 

h 4- ..;3h 
5 

, rr-u t'ITO 

I 
'lucna ] P. 

• h. -v.1.h • h
8 
~v.1.h 

• 5 7 a 

onpet~enmoTcsr us cucTeMbl ypasueuua (2), KoTopaa a AauuoM 
M&eT BHI:t: 

11'-cz c ,.,.,,_cz • ] ~ _1_ ] 1 + .L] 
2 

+ _1_ ] a + 1 ] 4 +__!__]a+ _1_ 
/411'-a 2y 3 P. 6 P. 6.,{2 P. 6<J'30 /.1 6y5 P. 6y7 

u-a 1 I 1 2 1 a 1 4 1 1 
C a] =-] + -J +-J +-J +-] 

/4U-a /4fHl 2y'3 /.1 6 /.1 6..;T p. 2y~ p. rs /.1 

K-a 
c,.,..... - J,..,I(-(Z 1 I 1 2 1 I 54 iff ] /.1 + 6 1 

p. + 6¥1 ] p. + 2J.i] p. 

r-a 1 2 1 2 2 a 
c =] = -J +-] +-] p.,r-a p.,r-a 2y3 P. 6 /.1 3y2 /.1 

A.IISI '18TBepxu BeXTopos r(r-a) , r(K-a) , r(u -a) , r(., -a) H &H&.IIOl'H'IH• 

Ana 'l&'l'sepxu sexTopos r(r-{3) , r(K- {3) , r(u- {3) , r(,.- {3) , a npasoa 'Ia 
I MeusreTcsr suax nepeA ] P. • 

nesble '18CTH :IB.IISIIOTCSI AH8I"OH8.1IbHblMH S.lleMeuTaMB 'leT&rp&XMepuoro npe 

141 reuepa'l'opos 'l'paucnanaa, uaJIAeuuoro a pa6oTe : 

(C /.1) ,. + 
u p',.. u p'" ~ 

/.1 

p' ~ 0 u 

1 0 
( 0 0/.1 ) 

U - YHHT&puasr M&TPBII&, U 
0 

= ( 0 
1
) • U I 

, u 
2 , u a - M&'I'PBII&r fiaynu. B cu 

'ITo cnet~ MaTPBil 'leTbrpexpmlHoro npet~cTasneuua Ana reuepaTopos TpaucnSIIlul! 

uynro, cucTeM&r HMeroT peweuueJitron:&xo npu ] ,..• = 0. 

TaKHM o6pasoM, AononuuTen:&uoe 'l'pel5osauue o BK.IIIO'Ieuuu reuepaTopos H 

B fiOAanre15py 5U(3) npHBOAHT, C OAHOI! CTOpOHbl, K TOMy, 'ITO B UenpHBOAHM~ 
CTasneuusrx 5U(3) onepaTop Macchi oxas&rsaeTca AHaroua.llbubiM, c Apyrol! CTOJ 

K ueaosMo)l<uocTu nony'IHTb Maccoayro ljJopMyny Oxyl5o-fenn-Mauua, Tax xax ] 

HeTpynuo t~oxasaT:&, 'ITO STOT pesyn:&TaT ue saaucuT OT Toro, xaxasr rpynnl 

Bhll5upaeTcu a K&'lecTse rpynn&r BHyTpeuuux CHMMeTpHI! H xaxaa paaMepuocTL a 

eTcu nmr LA • BoaMol!<uo, peayn:&TaT 113MeHHTc.!l npu Bbll5ope xaxol!-uu15yn:& rpyr 

8 CIICTeMe llOKOH PI = 0 , j = 1.2_3 ljJopMyna ( J ') llPH1lOQHT K cnenyromeMy B 
11.11.!1 M&CC&l: 

2 2 •a --a 222 
P = P o ~ (II' o + Po ) + 2( Po + Po> 1 o Y + (J o ) Y ' 

a onepaTop KB&AP&Ta cnuua paseu 

7 



Ta6JIHua 
~ _ITOJIOlltHTeJI:bHblX BeKTO 

H2 H3 H4 Hs 

1j_ '3 '4 'S -
0 0 0 .. 5!61'8 
0 0 .. a;ao 1/6($ 
0 -fU'I 1/u.ib '/6n 

-I/3 f/6fl tfa(Jo f/61$ 

I/6 f/6f§. ~R.I.fo f/61$ 
I/6 f/611. f/£1Jo f/615 
0 0 -2./IJO n 
0 -t/a.f£ 1/i.li"O f/13' 

-I/3 1/&fi. f/3-/SfJ 1//5 
I/6 tfofi'. l/2.f.ib 1/~ 
I/6 1/6~ f/!l.'/i'o 1/-15 
0 .. 1/2~ ~/2../ib 0 

-I/3 o/6fi. 5/'- 60 0 

I/6 1/6fi 5/~Vi'o 0 

I/6 1/6YE 5/2YJo 0 
-I/3 R-j.a fi.. 0 0 
I/6 2/3tl 0 0 
I/6 Z/J'fi. 0 0 
I/2 0 0 0 
I/2 0 0 0 

0 0 0 0 

6 

• 

H6 

>'; 

1/6fl 

~61tP 
?-16fl 

1-/611 

1l6~ 

~/Gfi 
0 

0 

0 

0 

0 

0 

0 

0 ' 0 

0 

0 

0 

0 

0 

0 

s&rTexaeT npH E -= K- r , u- IC 

h,- y3b 
5 

, rr-u ,'ITO 

,ha·v'.l.b 
5 

• h a ~v.l.b 
7 a (9) 

I . 
'iBcna J I' 01Ip9J:t9liSIJOTCSI H3 CBCT9Mbl yp&BH9HBll (2), KOTOpag B naHHOM cny'!ae 1IpBHB-

MaeT BHl\: 

ll'-a 11 21 a 1' 1a78 
·C • J ~ - J + .l..J +- J + ~J + -J +- J 

p..rr-a ll,ll'-a 2y 3 I' 6 I' 6..;T I' 6y 30 I' 6y5 I' 6y7 I' 

o-a 1 I 1 2 1 a 1 • 1 a c ~J =-J + -J +--J +-- J +-J 
140-a ,_ 2V3 I' 6 I' 6VT I' 2y'!Jl I' ..[5 P. (10) 

CK-amJ =-1-JI +..!.J2+_1_J'+ _S_J' 
f1.,I<Hl ,.,K-a 2 vr ,. 6 ,. 6 v'2 ,. 2 VJT ,. 
r-a 

c ,.,.,r-a J = _1_1 2 + .l.J 2 + _2_ 1 a 
p.,r-a 2v' 3 I' 6 I' 3y2 P. 

/lliH '19TB9pKB B9KTOpOB r(r-a) , r(K-a) 0 r(o -a) , r(ll' -a) B aHanOI'B'IHOJi CHCT9Mbl 

AIIH '19TB9pl(B 89l(T0pOB r(r-{3) , r(K- {3) t r(o- {3) 0 r(ll'- {3) , B 1Ip8BOJl '!aCTH l(OTOpoJl 
I 

M9HH9TCH 3Hal( II9P91l J I' • 

IJeBbl9 'laCTH :IBIIHIOTCll l\Hai'OHaii&HbiMH 9II9M9HT8MB '19Tblp9XM9pHOI'O IIp9/lCTaBII9HBSI 

141 I'eHepaTOpOB TpaHCIIHUBll, HallJleHHOI'O B pa60Te : 

+ 
( c .. ) .. p.. - u p' u ... p. ,. 

, ( 0 " 
P • o o" > 

{11) 

1 0 
u - YHHTapHaSI MaTpHna, "0 = ( 0 t>. " I • "2 • "a - MaTpBilbl naynB. B CBny TOI'O, 

'ITO cnell MaTpBn '19TblpexpH/lHoro npe/lcTasneHBH /liiSI reHepaTopoB TpaHCIIHilHli paaeH 

ffYIIIO, CHCT9Mbl HM910T peweHH9 TOIIbKO IIpH J: ~ 0, 

TaKHM o6pa3oM, /lOIIOIIHHTen&Hoe Tpe6oBaHHe o Bl(IIIO'Ieii!HH reHepaTopos H 
1 

H H 
2 

B IIO/lanre6py SU(3) 
1IpHBO/lHT, C 0/lHOll CTOpOHbl 0 K TOMy, 'ITO B H91IpHBO/lHMbiX IIP91l-

cTasneHHSIX SU(3) onepaTop Macchi OKa3biBaeTCSI AHaroHan&HbiM, c /lpyroll CTOpOHbl, 

K H9B03MOlKHOCTH IIOIIY'IHTb MaCCOBYIO 4!opMyny 0Ky6o-fenn-MaHHa, TaK KaK J 1• = 0, ,. 
HeTpy/lHO llOKaaaT&, 'ITO 9TOT peayn&TaT He aaBHCBT OT Toro, KaKas rpynna SU(n) 

BblfSHpaeTCSI B Ka'I9CTB9 I'pyiiJibl BffYTp9HHBX CHMM9TpHll B KaKall pa3M9pHOCTb BblfSHpa

eTCSI /lml LA • BoaMOlKHO, peayn&TaT H3M9HIITCH npH Bbl6ope KaKoli-HH6yll& rpynnbl Sp(1A). 

6 CHCT9M9 IIOKOSI PI = 0 , j = 1,2,3 4!opMyna ( 1') npHBOJlHT K CII9JlYIOW9MY BblpalK9HHIO 

/liiH MaCChi! 
2 2 .. 2 --2 222 

p =po=<P'o+Pol + 2(Po+Po)JoY+(Jo) y' 

a onepaTop KBaapaTa cnHHa paaeu 

1 
7 



I 1111 I I 
w • p o II • p o (II t + Ill + II a ) • 

(12) r.tte .. 
lila lit+ 

• l 

}; J t H -1: X • E • 
•• J &1-f f .. 

lit + l I I I 
JrH.+ lrH~+ l: Jr•,t. ·-· nocxoru.xy 'IRena J; oupe.ttenSII01'Csr aa 

(10), TO B X8'19C'l'Be '18CTHOrO peW&HBH MOlKHO 
cacTeMbl ypaaHeHBll, aBa.IIora'l:aoll CBCTet.re 

Bbltlpan. T8Xoe, B XOTOPOM Jj•Jl• 0. npa . J l 2 T8XOM Bbl6ope t B } f 
OIIepaTOpbl yrnoaoro MOM&RT8 XOMMYTBpyJOT CO BCell: anretlpoll 

SU(J) H IIOSTOMy Xp8TRbl 9.tiBRR'IROMy OIIepaTopy B X8lK.tiOM 1181IpBBO.ttBMOM IIp&.ttCT8B.II9RBB 

SU( 3). Cne.t~oaaTen&uo, cjlopt.ryna ( 12) MolKeT 6bln. upeJlCTaaneaa a BB.tte: 

W I ., p : j(j + 1)' 
r.t~e 3H8'1&BH!>: 

pa3JIB'IBbl Jl.IIH paaublx ReupusoJlBMbiX upeJlCTaBneHBA SU(3). 

B aaxnJO'I&HBe asTopbt Bblpa>KaJOT tlnaro.t~apuocn. H. To.tt opoay, yxaaaamet.ry sa B03MolK

aocT& H3.1IOlK&HRoro BblWe M&TOJla IIO.IIY'I&HBSJ MaCCOBblX COOTBOW&HHi!, 3a IIOCTOSJRHbli! HIJT8-
pec x pa6oTe. 
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