
I 

1 

OE'bE.UHHEHHbl.i/1: 
YfHCTYfTYT 
.H.llEPHbiX 

HCCIIE.UOBAHYf~ 

.lly6Ha 

:2 
s: I -::r: • ·Z 

~ ..... ... 
:::r = ... 
~ 

c. • ~ ... 
~ 
:I: c. • ... 
~ • loA 
~ 196S ~ 

P-2130 

Kao Tu:, n.r. Txa'leB 

311EKTPOMArHHTHbiE CBOfiCTBA 
TIPEnCT ABJIEHHH 70 B CXEME SU(6) 

J 



• 

3320/2 np. 
Kao TH H 
TKaqes,JI.r. 

MarHHTHH9 CBOICTBa 
fJeHIR 70 B cxeve 
) • P-~!30. !965. 

' !
; __ "'~-"~'."".-
I 

I 
i~ 

I 
l 

x) 

.. 

x) 
Kao T•, n.r. T~ta•ea 

P-2130 

3JIEKTPO.MArHHTHbiE CBOACTBA 
IIPE.llCT ABnEHH.R 70 B CXEME SU(6) 

HanpaaneHo B ~ypaan '.RnepHaH ~HaBxa• 

CapaToBCKBII rocynapcTaeBBhlll yBBaepcHTeT BM, H.r, 'lep!IWmeacJtoro 



t 

___ :_ _ _.,ff;.. 

]: 
I 
I 

I LBB&Jl9HB8 

B pa60'1'8/l/ A. nailc IIOJl'lepJtuyn B8>KHOCTb IIP8JlCT8BII8HBSI 70. Talt Ult 

DOSTOMY 70 S!Bnli&TCSI 8CT8CTB8HHLIM lt8HJlBJl8TOM Jlnll Dp8JlCT4Bn8HBll BLICWBX M830HHo-

6apBOIIlfLIX p830H8HCOB, npeJlCT8BIIS18T RHTepec B3y'IBTb an&lt'l"pOM8rHRTilb19 CBOiiCTB8 pe3o

H8HCOB, DpHH8)ln9>K8WRX It CyD&pMy-IUoTH!In8Ty !2: 

U, 3n&:&:TJ!OM8rHBTBLiil TOK 

npeJlCTaBneue 70 B CX&Me SU(6) 

YJlOBn8TBOPSieT Cn&JlymmeMy- TO)l{Jl&CTBy 

peanaayeTCll T8H30pOM 'I' (AB) 0 , ltOTOpblil 

"f[Aa)c + 'tac)A + '~'[cA)B - 0 • 

A,B,C - 1.4M,5,6. 
OruocuTem.Ho rpylliibl SU( 3) x SU ( 2} Mbl HM&&M paano>Keue: 

lQ_• (1,2) + (8,2) + (10,2) + (8,4) 

(2.1) 

3TO pa3nO>K8HB9 COOTB8TCTBy9T cneJlyKliD&il cjlopyYne, ltOTOp8S1 8KBBB&n811TH8 ·cjlopyYne, Jl8H

HOil B pa60'1'8/
2/ 

.,_AB1c e ._at,""']·ylt - ..1.~ 4A. <~ )( ~ )( ) + -L ~ -L 1-" o tJT lit II lit II 

(2,2) 

I + 1 ' 
V'F dafjy 'tJ )( .. + 

1 8 
+ -~ "* B )( , v2 a,..., y lilt 
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-k. 

• 

. ~ 

rAe 

lllBII 

X II •Xal ,)(II - CDBBOpbi 

'IACTJIIQ' CO CDBBOM ~ i 

/2/ 

fiay.JUI, X Ilk - DOJIROC'l'I>IO CBMM&TpB'IRblll T8B30p, ODJICbiBAIO-

da{jy- A&&ynn&T, bp,B~ - O&TeTbl CO CDBBOM 1/2 H 8/2, 

CneAyew paiSOTe npa o15oaaa'I&BIIB peaoaaacos 70: 

( 1,2) ·: 
(8,2) 
(10,2) 

(8,4) 

A' 

R_.~. !· i 
N*, Y*,t:*, 0 

N I. A a 
'Y ' ·Y' •y ' •Y 

Mbi npeAnonaraeu, 'ITO sne&Tpii'I&CUII B MarBBTBblll TO& npeoiSpaay&TCll xax Tesaop S5 
1'3o41 

OTBOCBTenhBO SU(6) B &a& (8,1) B (8,8) OTBOCJITem.BO SU(3) X SU( 2} 

Ha TeB30pa 'I' [AB)C MOJKJIO of5pa30B&Tb ABA IDIB&~BO B83&BHCJIMbiX 9pMHTOBbiX 

TOJta, npeof5pa~yiOIIlHXCll &a&. T&R30p 85: 

A' - o{sA') 
1 

A' - C[BL) 

(JI)Aa 'I' lAB]c-6,aA 'P 'I'[LB]c' (2.3) 

----------· .... --... -·--~-~·· 

A' -Atcs) 1 A' _L[cs) 

02 )A = 'I' '~'[sc]A- 6/'i A 'I' '~'[sc)L' 
(2.4) 

--------~~--~--.. , ________ _ 
Jlpyrae 9pMBTOBbl TOKB MO:>KRO CB&CTB K (2,3), (2.1} C DOMOUU.IO {2,}), HanB'IBe TOllbltO 

• 
ABYX TO&OB COOTB&TCTByeT TOMy, 'ITO B npOB3B8A8RBB 70 X 70 llp&ACTABn&BBe S5 BCTpe-

'I&&TCll AB&:>K.Qbl, CneAOB&TenbRO, nonablll sneKTpOM&rRHTRblll Tox npeo6paayeTCll xax naaeii

B&ll KOM6BB81U!ll j I B J 2 : 
- - A~ A' A' 

J A = r I {J I) A + r 2(] 2 ) A 

fioACTaBnKll (2.2) s (2.8) a (2.4) , nony'laeM: 

A' t' - a'-
(J ) = ...!.. l'i LL < bbF > )( X + 

lA 213, «122 ·-'(3 ' • ~-
++(da Ydaf3r-t"':dd)x

1
x

1 
+ lH<BB .. ·>a-

~·-·-···---

7) i!'-' 

- < BB ·>a'lx btv + 
D a ""J 

~----~-. 

.a· 
Ia 

+ 

- , 1 , 
~~ - a - u - .. 

+l'(a) l.![<bllr·> +<bbD·> lxax + 
I I a a ll ll 

I' "'> 

<il,) 

(.f,('Pj 

- ·•" - a' + "[.<BJI r'> - .< BBD •> a a 
],(til (lt)f• X + i•ll + 

• •lk iii.: 
,{ 

~. 

4 

• 

(2,5) 

(2.6) 

!..!t ~ 

l 
-~ ' 

··~~ .. 

{ 

~ 
';I 
1\' 

,, 
• 

~-'-. 

1 I' •• 4 - .. 2 -· .. +_(II) 3 1-:lc ax +..,...bti'x a X + 
12 I a 3 I I ;,("" I I 

(V 

- -ttl ... 
+ 2 BBx (a >t x..,t + 

.. 
I I I 

A' t' 1 - a'-
(J 2 )A- ~3 1 L3<bb,.>ax 2 x 1 + (1 

ca.' 
M(-. 

+(ia'.Brd -.!Ba•dd)x x +~[.<BB >a'+.<BB»>a'lx~ 
a{3y3a·aa _l'a a ----·--.. ··------ ~ .. ~ 

--·"······--·-· 

~ 
~ 

G .. I'· 2 - a• • .. 
+ lol(a) 1--<bbD> )(ax 

I 3 a I a c~ a' 
+ Nlcz I 

"'"""""" 
+ 

I 

+ 2(ia'.Brda#r - !3:·d'd>x.;;x
1 

+ , 
- a' a' ~ 

+ L<ss,.>a +.<ss»>a lx .J ... • ... a' 
(a).lx +N + 

lkiD - . 

• _!_<; )1

1• 3:1-.!.x i1x • .l.bbx ;x + 2id,; ;x +2Bs· 
l2 3 I I 3 ~ 2 ~'"3 I ' 

........... 

• 

rAe I 
1 

, N 
1 

- cMalllaliBble 'ln&Bbl, JtOTOplol& AllJOT eneJtTPK'Iecue 11 Marl 

M&lKJ:IY np&ACT&Bn&BBJJNJI rpyDnbi ,. SU(3) x SU(2) (liBRb18 Bblp8lK8BBII Ani 

,II&Rbl B fipRl!OlK&BIIR) 
0 

<bb '>a•. 'b•',·p -b·pba•, 
r a p a a p . . . 

<bb»>~- 'b;'b:•b:b; -ta:'bb. 

-3 p 
bb - bp b 3 
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RBOpbl fi&yllll, )(Ilk - DOIIBOC'I'IoiO CRMM&TpR'IBI>IA T8R3op 0 ODBCI>IB&JO-

M ~ i 

2/ 

a a 
da{jy- .ll&Jt:ynn&T, b {JoB {J - OltT&Tbl CO CDBBOM }/2 B 3/2, 

npa 0603B&'I&BaR pe30B&BCOB 70: 

1,2) 

,2) 
110,2) 

8,4) 

A' 
ii,l:,X,s 
N•,Y•,S•, 0 
N :t A !3 
·Y' ·Y' •Y' ·Y 

sne&TpB'19CXRA B MarRBTBblll TOll: npeo6pasy&TCSI Jtalt TeB3op 35 
13.41 

a X&ll: (8,1} B (8,8) OTROCHTenhBO SU(3) X SU( 2} 

, 
(AB ]C MOJKHO 06p830B8Th .llB8 IUIB&HBO B&38BHCBMI>IX 9pMRTOBbiX 

xax Teasop 85: 

C(aL] 

W '1haJc' (2.8) 

A' _ L[ca] 

1 8 'I' '~'[ac]L' 6 A 
(2.4) 

.. -~ ---·--·~ .......... - ... --.... ___ _ 
MOlKHO CB9CTH X (2,3), (2,4) C DOMOIIUoiO (2,1), HanR'IHe TOnhXO 

• 
eT TOMy, 'ITO B npOB3B&.Il9HHH 70 X 70 np&.llCT8Bn9BHQ 35 BCTpe-

rronHbiii snexTpOM&rHHTHI>III Tox npeo5pas:yeTCSI Kax naaell-

J 2 : 
--- A' A' A' 

JA= ri(JI)A+ r2(J2)A 

8) H (2.4) , non:yqaeM: 

ts•'u ... <'hb>".xx + 
T I 3 F a 2 2 

~ .A=···· b 

<it,) 
a'- - a' 

Y - + .8 d d ) X )( + lH< BB F ·> -a a a a 
·-· ··-----· 

]- fJa.)( + 
X ___ _JJ~~-

.... 
Ia + 

I,~ 

- a• - cr"' - .. 
[<bb,.·>a +.<bbD·>a ))(317)(2 + ( .(, ( p 'J 

• - a . 
a -.<BBn·>a 
Q 1 -a.Jl • .. t x C6>r x + Ia I + ' .,. 

4 

• 

(2,5) 

(2.8) 

j 

f 
\~J 
'I· 

!1. 
l' 

-I 

{ 
1 
/. 

~ 
·l 
d ,.; 

! 

1
''. 
. . 

:~. 
idl 
! 

...., 

1 1' •' 4- .. 2-...._ .. 
+ -(il) 8 1-~ 17)( +.,..bli;~e .,. )( 

12 I a 3 I I "f"" I I 
+ 

,..., 

- -itll ... 
+ 2 BBx (u >r x., .. + 

.. 
•, I 

A' 1' - a"'_ 
(J I ) A - lSI$ I I ~< b b r >a )(I )(I + ( I,S) 

•' .M~ .. 
+ cia~d -..!8 a' dd >x )( + lS[.<BB > ... +.<BB D> ... ]~, .. )( + 

afJy 3 a · a a . I' a a f.ta. -----·-·---·----- ~-~"'- .... -""'-

-~ 

~ , . 
+ 1'(3)

1 
1-..!<bbD·>a x 3x 

I 3 a I I + (?>,B) 
a' 

+ N Ia I 
~ 

® 
I 

(2.7) 

+ 2(ia'f3yd -1.8 a•dd)x ~)( + 
af:Jy 3« I I , 
. , ~ 

+ [<BB,. >" +.<BaD >a lx (3}l•x + 
a a ~· 

.. · .. a N + - • 

.. 1' a' - - - .. - -.. - A1 a .. 
+ ..!..cu )1 3a 1-.!.x i1x + .l.bbx "'X + 2ddy ux +2BBx (iljt x +N 

1
1, 

12 3 1 I 3!. 1r--i-a a ,.._ 

"""" 
,j, 

r.ll& 1 1 , N1 - CM8W811Bble -.neKbl, ltOTOpld& ,118101' &n&ltTpR'I&CUe B MArKRTIIhl& nep&XO,Ilbl 

M8lK.IlY npe.llcTaaneKR!DIR rpyDDI>I .. SU(3) x SU(2) (&Bble BblplllKanss AnH 1
1 

• H
1 

.ll8Hbl B fipH.IlOlK8KRR), 

~ II 

- a"' - "' ·p - a"' <bb •> - ba b -b'Pb , 
Fa ·pa ap 

- a"' - "' - "' a"' 
< bbD>a • 11; b: +b= b; -f8a bb 

-8 p 
bb - bp b 8 
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I 

·(AuanorH'IBhle BLipalKeHHlil Anlil <BBP>, .<BB n> ,BB ) , 

dd • Ci"tlY d cz,8y 

B Bhlp8li<8HR!IX (2,6) R (2,7) CrpynnRpOBABbl OTABJUoBO npe~CT8Bnelllrfl (8,1), (8,3) B ( 113), 

'ITO COOTB8TCTBY8T ~OpMyne 

'.ii§.- (8,1) + (8,3) + (1,3) • 
"--.. 

npeACT8BA8BR8 (8,1) 
.............. ___ ·--- --· .. -·"- .-.. .. AA8T COOTBOW&BBH MBlKAY 3ApBAAMB. Ku BIIABO 113 (2,6) B 

··-·-·-----·~~·-··• ,..,,,,,_,,..,.__., ____ ,,~----~-"~-·-··---~--M-0<~~·_.......__ 
__ (2:22__~11JlB _ _:t~~OM ____ ~-l H--~· ~~~~~-~--~:f':'_II_POBATb __ a~!'-~• '1To6LI AAlil llp8ACTABn8BHll (8,2). 

(10,2) llO.iijr'IHTb llp8!1Hl!hHhl8 COOTHOW8HBlil M8lKAY 3ApliiAAMH, 0AHAII:O Anlil llp8ACTABli8HBlil 
•·---M·--·- • •• -·· ~ .. -.-~ ..... ,,,,, • •· • '"',.."~··••"-•-w~ - ·•···· •.. • -------•-· ··-·-·--

(8,4) lie BCmtOe 3!l8'1eBH8 ~ AlleT npaBBJUolloe COOTBOW&BBII M8l1Ql)" 3APliiAAMH, 3aa-
---~-~-- - -·----------· . r t -------·-·· ·- ... . ......... - ··-··· . -·. ·-· ··- ;,·--

'le&ue ..!.:L MO)K.I!O oapeAenu·rb H3 ycnoBHH, 'ITO OCTAeTCII TOJihltO TOit TKliA <88 p >':, 
r ---------- ... . . . ... . ........ ____ ....... .. ...... --- --· 

-·i'Jlaa"~-A~bA KOM!SBUBili!H--UpG~C~'A~;;eKili (S,J) BblpAJKeBBll (2,6) H (2,7) 
-~-----···-- ·-· -····· ····-- -------···" ....• __ _.. .... , __ _ 

-· a' - a" 
-'Ji<BB 0 > +!2 * <BBn·> -0, 

OTCIOAB .!J ~ ~ , npu 
r I 

!:f' t> a r 1 " 

TaKoM 3Sa'ieaull !.a aapi!Abl peaouascoa acero upeACTABnaRllll 

70 MO*BO BOpMHpOBaTb, 
rl 

TuuM olSpa3oM, BbiA&nliH ane&Tp.ll'ieCKBA Tox, ItOTOpLill AaeT coOTuomeHBII M&lKAY . 

38p!IAaMR, RM88M 

r
1

{ (8,1) I+ n(8,1) 
2

1 1 

r,!le HRlKBHe Hll,!l8J:Cbl DOII:&3biBBIOT 1 IHIKOMY TOKY OTIIOCI!TCII A8HH08 npeACTABJ18BB8, 

n011:a MLI patlOTAnB B npeneJte TO'li!Ol!. SU(6) - CRMM8TpBB, Cll:8nllpllb18 B B8ltTOpHbi8 
A' 

II:ONIDOR811Tbl TOltB J A Be paanU'IBMbl, HapyweHHe CBMM&Tpi!R OTA8nlileT CKAnllpHLIIi TOit OT 

B8KTOpi!Oro, H BM8CTO (2,6) R (2. 7) llOAy'IA8M 

A" a"'t' 1' a' ... t"" -+a' 
J A "' Ja1 = a I 8 1 J a + a 2 (a) I J a ' 

CHMMeTpRII SU( 3) npH aToM ue aapymaeTC51, EcTeCTBeHuo npeAnOnO*BTh, 'ITO 

TOKR 
-A' A' \ 

(J 1 ) A a (] 
1

) A pacmenn51IOTClil c OAHHaKOBblMB xoacTaHTaMI a 
1 

a 81 , O'leBRABO, 

'ITO Taltoe Hapymeuae SU(6) He H3M8HRT COOTHOW811Hil Meli(Ay 38PIIAAMR R Meli(Ay M8rBBT-

HbiMR MOMei!TaMB, EcnK no K&KHM-TO IIJlB'IRHaM Toxu J I II 11 pacmenn~TClil ueona-

HAKOBO, TO MeBIIIOTClil ltAJt atlConlOTBLie ~TAit B OTBOCHT811bHbi8 3HA'I8HRII MarBBTHbiX MOMGH-

- BblllHW8M OTAeJUo-TOB1 DpH'IeM 110BIIli118TCII Jl0DOnBI!TenbB811 DOCT051RH811, I::S nepBOM cnyqae 

110 npen.cTasneBHe (8,8} ua BblpalKeHHH 
A' A' A' 

JA= ri[(JI)A+~(J2)A} 

r I I' (6)1
1
• I l/3<bb >a• X;;)( + (da'jSyd - ..Laa'dd)x' ;)( + 

Fa 1 2 cz,8yaa a a 
(2.8) 

- a' ., .. , .. a' 
+<BBp> i('ll (;;)lx +Ma +*N. I, 

" mjk a. •a 

6 

• 
' 

.. , 

( 

~ 
~<"' 
~') 

,,., 

.,.,_ 

H 
,I 
,'i) 
•,!, 
.. :~; 
{" 

l 
I. 
I 

I 

" 

" 

I I - ~. 

OTCIOAA BHAHO, 'ITO ace MBrHHTHLie MOM811TLI pea0118HCOB 1 npRUAAnelK8lll.ILll 

(8,2) R (10,2), OTHOCBTCH Apyr It Apyry, !tAll: RX 38p11ALI, 

KpoMe Toro, MarHBTHbte 'MoMeHTbl pe3ouacoa npeACTaaneuas (8,4) 

CB n.pyr K Apyry, K8Jt IIX 38pUALI 1 A M8lKAY Dp8ACTABJ18BBHMH (8,4) B (8 

HM&eM: 

~= 3. 
p.. (V) 

PaccMOTpi!M Teneph H&ltOTOpLie nepeXOAbl, C noMOlll.hlO ~opMyn (A.2 

B npunolK&HHil, MOlKHO nony'IHTb AJlH MarHHTHLIX nepeX:OAOB M8lKAY daf3y 

Bblp8)KGHHB (npll J = *) : 
r I 

II I' 2 - • r I ,.(o >, 1--- da,8y, ba- . 
y'T a,88 •)' )( 8 O)( 1 I 

r 1 -
1-<a>"I-.J3;,...x ;;P'x +v3i*+;;;~x. 2-.13 1 a 2 ·-s • 

3 -.+ - ..,.._ -.. + - .. ~ + 
- - Yl X o-Ax -.j 3 Y X a I X + 2. a 2 1 a 2 

.;"3 - *o - .. = 0 - ;;; o - ... •o I 
+ T y I )( 8 0 I )( 2 -v 3 t::.* )(a 0' 1: )( 2 • 

Ji3 (2,9) H (2,10) HM88M, B8llpRMep 

Jlpyrne COOTHOW8HRII 

-•O - 2 
<N IP-1 P > 

J. v 

< v*o I P-l Ji. > 1 
I 

- •+ - 1 . <N I P-1 p > 

< ii I,. Iii > 2 

- -\- . 

= 4 • 

M8lKAY MarHRTHbiMR MOM8HT8MR nepeXOAOB Bbl'lliCn! 
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Allll <:BB F> ' .<:BB D> 'BB ) , 

dd • iia,Br d a,Br 

H (2,7) .CI'pynnHpOBaHbl OTA&JiloRO npe~CTaBne.HRtl (8,1), (8.3) B (1,3), 

35 ~ (8,1) + (8,3) + (1,3) • 
~ .. 

(8,1) Aa&T COOTHOW8HBSI M&lKAY 3apSIAaMB, Ku: BHABO B3 (2,6) B 
••••··----- --- •• ~. ' ··~--···----- -~·•M--~·· ,_,_ -· -~-·----- ,, .. --..._ 

H r MOlKHO HOpMHpOB8Tb 3ApSIA, "'T06bl AIISI np&ACT8Jill8BBII (8,2), 
.l -.a ...... ~--·- . ···------·- ...__. 
BHr.hHbl& COOTHOWeHH.II MeJKAy 3ApSIAaMH, ~AIUllJ:O AIIJI np&ACTAIIIleHBJI 

'leaue !_a AlleT rrpaBBJ!JoROe COOTROW&JIBJI M&JKA)' 3AP.Ifl:lA~H, 3aa-
r, 

rrpe.t~enu·rb H<l ycnOBHSI, 'ITO OCTAeTCJI TOJ!hlr.O TOit TK!Ia <BB >a 
• ·-••.--·-•••~ ,,,,. _____ , - --~""M-~~ 

H npeAC1'allll:<:!HIIH (8,1) BblpAlK&HBII (2,6) H (2,7) 
-~··· ····---·------··· - ·-·· .. ····--

-· . a' - a:' 
-\:<<BB 0 .> +!.2 ~ <88

0
•> •0, 

f.b a r a 
~e. I 

pH TAKOM 3lia'ieHHI< ~ 3apl1Abl peaoaaaCOB BCero rrp8ACTABI18RHJI r, 
'b, 

BbiAeJilUI :<lJIQKTpH'ieCKIIJi TOJt, ltOTOpbiii Jla&T COOTROW&RBII M&lKlly , 

rl I (8,1) I+ n(8,1) 21 ' 

Olt43h!Bll10T, l<iiKOMy TOJtY OTHOCHTCII JlAHRoe rrp&J1CTABIT8RBe, 

B rrpenene TO'l:HOli SU(6) - CHMM&TpHB, Clt8nJIPHb18 H B&ltTOpHble 

He pa3JIH'IBMbl, Hapyweaae CHMM&TpBB 0TA81llleT CK81lJIPHblll TOll: OT 

(2,6) H (2,7) IIOily'IAeM 

,, , , , ... , 
"' Jal = a 81 Ja + a (i/)1 Ja 

at I I a 2 • a 

nps aToM Be aapymaeTcs, EcTeCTBeaao npeAnonolKHTb, 'ITO 

pacmerr.lll!IOTCSI C 0/lHHaKOBblMH KOHCTAHTaMB a II a , 0'1eBBABJ, 
I 2 

SU(6) He H3MeHBT COOTHOmeaall M8lKliY 3ApiiJlAMH R M&lKlly MarHBT-

no KaltHM-TO IIpH'IBRaM TOKH Jl B 12 pacm.ennmoTCs aeons-

alt a6COIIIOTHble ~Tal( H OTHOCHT8.1IbHbl8 3Ha'I8HHH MarRHTHbiX MOMGR

SI AOIIOITRBTe.llbHASI ITOCTOHHHAH, 8 nepBOM Cll)'"!Ae BbiiiHWeM OTJle.llb-
A, , , 

H3 BblpAlKeHHli J = r [(J )A+ ~(J )A j 
A I I A 2 A 

t' - , - , 

(il)1 1 I/3<bb >a.; ;;x +(da'~yd -...J..B .. id>x· .:x + 
F a 2 2 a,By a a a a 

a' m ~ ' .. a' 
F > )('If (d).)( +M~ + ~N. I • 

a t. mJk .., .a 

(2.8) 

6 

-~ 

1.1!1' 

:J 
~~ 
I 

f 

.... ~,., 

OTCIOAa BHAHO, 'ITO ace MarsuTHble t.(OMeHTbl peaoaascoB, npHRaAnelKamux npeACTasneHHIO 

(8,2) H (10,2). OTHOCSITCSI Apyr It Apyry 1 ltalt RX 38PSIAI>Io 

KpoMe TOrO, MArHHTHbl& 'MOM&HTbl p830HAHCOB ITp&JlCTaBIT&HHH (8.4) TO:IKe OTHOCHT

CSI Apyr It npyry, lt~lt BX 3ApHAblt a MeJKAy npeACTaBneHBHMB (8,4) B (8,2), HanpBM&p, 

HMeeM: 

~=3. 
p. ( P') 

(2.9) 

PaCCMOTpHM Tenepb H&KOTOpble nepeXOJlbl, C ITOMOIUbiO cjlopMyn ( A.2) B (B,:o!)~ JlAHHI>IX 

a 
B npuno>KeHHH, MOlKHO ITOily'IHTb nnSJ MArHHTHbiX nepeXOAOB M&lKilY da{3y H b f3 Cll&AYIOID.He 

BblpAlK&HH.II (ITpH _J.. = ~) : 
r I 

I' 
r I ~ (u ) I 1- _2_ d a"f3yt b 8 - . 

..;T a,B8 •y )( 8 U)( 21 

r -
1-<a{l-v'3;*"x ;;Px +v3ii*+x-;;~x. 

1 2...j3 1 a a s • 

3 -.+ _.., _--.+- ... -+ 
-Y1 x uAx -y3Y x ui x + 2. 8 a 1 a a 

y3 -•o- ... :;o -,...o- ..... o 1 
+TY 1 x 8 uix 2 -y3t:.. xaut::x

2
• 

J13 (2,9) H (2,10) HM&eM, HAIIpRMEip 

-•O ~ 2 
<N IP.IP> 

-•o I I li. a <: y I p. > 

- •+ 2 
<N I P.l p > 

<P'I,.IP'> 2 

.!.. 
3 

= 4 • 

j 

(2.10) 

(2.11 i 

Jlpyrne COOTHOW&HBSI MelKAY MarHBTHbiMH MOMeHTaMB nepeXOJJ.OB Bbi'IHCJ1SIIOTCSI AHAIIOrB'IHO, 

;\ 

7 

:'til' 
•/ 
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81 . Oueptru yarptwqro yoMt'D 

Bwwe ISwn nony'leR eneJ:TpoMarRRTRiolll TOE 70..uneTa, aa EOToporo cnellOBanJI coOT-
. Ill/ 

ROW8JIJill M8JK.Qy MariiRTIIl>IMR MOM8JlTOOI 'IAC'I'RD R D8p8XOJ10Bo C)'lll&C'I'ByeT 11pyroll CDOCOIS 

l'I,QnY'I8RRll T&X lK8 <:OOTROW&RRI&, COCTOliiiUll B TOM, 'ITO BBOJlRTCll ouepaTOp t.earRBTROrO Mo

M&JlTa I' 
1 

B J:a'lecTae llRArOJUUUoBoro ouepaTopa rpyuuw SU ( 6) • Ero awpalKeRBe 'lepea 

lt8RORH'I8CJ:R8 reRepaTOpbl RM8eT aB)l: 

1 a a 4 1 e 
p 1 • g(2A 1 -A 1 -A1 -2A 4 +A

1
+A

1
), (8.1) 

B upoaaa~BOM SU(6)- npe11craaneo• c OJXDMR RlllKDMR IIIIJl&J:CaMR (8.1) BMeeT 

C06cTB8RRiol8 3118'18RRll 

"•- a{2p(ll)- p(21)-p(31)-2p(12)+ p(22)+p(32)]. (8.2) 

r11e p(ai )- 'lllcno Bll)leJ:coa ai a QOOTB8TCTBYJOmel J:OMIIOR&JlTe llp&llCTaaneos. Ha (8,2) 

Coll&JlyeT, 'ITO MarRIITRI:ol8 MOM8HTbl 7()-uneT& BldpalK&IO'I'CB 'l&pea OJ1Ry J:ORCT8RTY & , 

8 lta'l8CTB8 JlpHMepa nony'IBM COOTBOW8BIIll (2,9) R (2,11), Ha (2,2) nerJ:O nony'IB'I'It, 

'1'1'0 

ll .. /6( ft. - 1p - 9. ) 
P • T --L11,u]1a [11,al4]u [lt,:ll]u 

P.y • v"'f'£11,al]lt 
(8,8) 

R*+ - ..;6 C'P + 'I' - 2'1' > • T [u,at]u [11,a~11 [lll,al]tl 

Ha p&B8BCTB (8,8) B8TJIY11HO DOny'IBTio 3B&'I8BBll MarBIITBbiX MOM&BTOB, nonb3yl1Cb 

cpopMfollOI (8,2) R COOTROW8RRIIMB OpTOrOJUUUoBOC'I'R R ~pMBpOBJ:R J:OMIIOR&RT 70-n.neTa 

" £at. tit })k 
I 

<ji l~tl p > - & • 

<pyll'l P.y > • 3& • 
(8,4) 

<;-I" fp>·-2c 

CupaB&llniiBOC'I'Io COOTROW8BIII (2,9), (2,11) R3 cpopMY.Ilbl (8,4) H fipB.IlOlK8BBB C 0'18BIIJlB8, 

ABanOrR'IRbiM oiSpeaOM DOolly'laiOTCll BC8 11pyr11e COOTROW8BRll Mel!UI,Y MAI'BRTRiollo(R MOM8RT&MR, 

B au:niO'I&RBe UTOpbl BblpalKaiOT &laronapaoc'l'lt B.r.Ka.a.blmeaexoMY, Hryea Baa X~oey 

R .H,A,CMOpOJIBRCI:OMY Sa ll811Bb18 38M8'18BBB, 1 
8 

• 

~~/' 
)\) 

~~;j 
:(,I 

A • 

llPHnO:JKEHHE 

a' 1 -,yfJa' lJ - 1 iif:Ja' - ·y , -
II - -- d f .,_, b X x +- • b lJ d_a., X X -

ta 2.vT apv ·r a 2 1./3 ..,..,. 2 a 

1 -a'- 1 a"-
- 2-''r" b a X a X I - - r; b X I X a 

vu 2v6 ·Gt. • 
... a' .., fla' 8 Jf -~o ... • 'IJfJa'- 'Y -fl~o ;+ • 
lila • d~ 'af38 B,yf }( 1 (17)f }(•lk +• B IJda,ByX \17)t f •l x. • 

1 -:r{Jtf lJ - 1 lJfla' - ·y - .. 
- -= d f «» b }( ilx - - < b lJ d " )( U)( v' 3 apv ·Y 8 2 .,[3 apy.a 1 

1 - a' -kif ... • 1 - a' i - k • 
--<Bbn> x (u>t• x~--==-<bBn> .. • x~>tx . 
..j3 a •l - v' 3 a IOik 

1 , - , iia -kJl ... • 
3-f"'r' a X (17)f • X y~.o ak 1J 

1 
3..j 2 

a' kt l .. • -
Ba f X, (u)t XIOIIt 

5 -a'- -+ 5 a"- -+ 
- b 'V U'V - -- b X U)( 3..j 6 a A I "I 3..;6 a I I 

1 - -klf .. • 1 - If - k "' 
•.=--Bbx <u>t•,x +-bB, x~c;;>.x 

..; 3 • a ..; 3 • • IOIIt 

B. 
a' 1 - tlf3y IJ • IJ 

Nla • 2V3 d (f.{3a8 b.y+•.,.w b /3>:X,xa + 

1 lla'/3 -·Y Ba~y- f3 - 1 -a'- 1 - • 
+ --(• b,. +.II b., )da....X X +-b X X +-ba X- X 

2..j 3 o u ,.,.. 1 a ..; 6 a a 1 ..; 
6 

a 1 a 

.. a' 1 -a11J 8 8 - ... 
N •-d <•~by+•._,b.,)x 1 ux + 

- ..j3 ~ · ·~ ,. a 

Ba'f3 -·Y &ly - f3 - .. 
+ -L (t b8 +• blJ)d/J)a )(a ux

1 
+ ..j3 

- a' - c' - ftJ ~ • 
+ -L·[<Bb > +<Bb 0 > Jx (17)t(•

1 
Xlk +• )( ) + 

2 V 3 P a " • k"' 21 

9 



BI • Oueparop yarguoro MQM!Uf 

011y•eR 81I!ItTpOMarRRTRDill TOX 70-IUleta, B3 ltOTOporo CII!llOBIIIB COOT-
. ~/ 

IIBTRhlMB MOM!BTIMB •actRil B D!p!XO)lOB, CYJllectByet Jlpyrol CDOCO~ 
COOTROW!RBI, COCTOIIDlBI B TOM, •ro BBO)lBTCB OD!parop MarRBtROro Mo

CTB8 ARarOJUliiJaRoro oneparopa rpymw SU(6) • Bro BblpalK!RBe ••pea 

epaTOpbl BM!!T BRA: 

I g I 4 1 
I' a • g(2A 1 -A 1 - A1 -2A 4 +A~+A 1 ), (S.I) 

SU(6)- Dp!ACT!BII!BliB C OARRMR RRlKRRMB BB)l!ltC!MB (8.1) BM!!T 

!RHll 

I' a a 1[2p(ll)- p(21)-p{J1)-2p(12)+p{22)+p(J2)] 1 (8.2) 

BB)l!ltCOB ai B COOTB!TCTB)"lOIIl!l ltOMDOR!BT! IIJI!ACT&BII!UB. Ha (8,2) 

BTRbl8 MOM8RTbl 70-nneta Bblp!lKIIOTCB •epea O)lRy XOJICT8BfY I • 

DpBMepa DOIIY.BM COOTHOW!RBB {2.9) B {2.11) • Ha {2.2) nerxo ncmy .. Tio, 

~ ...;6< flJ.. _ '~~ -w. > 
p - T - -L II,DI]Jg [11,11!)11 [It, •1 II 

P.y c y'"fqt[II,U]It 
(8.8) 

y6 ( 'I' + qt - 2! ) • 
3 [u,u]u [u,gll)u [11,21]11 

•+ 

(8.8) H!fPYAHO DOny .. T~ 3Ra•eRBB MArRBTRbiX MOM8BTOB
1 

UOIIb3YBCb 

COOTROW!RHJIMH OpTOrORallbHOCTR B BOpMBpOBitB XOMDOR8BT 70-nnera 

<p ,,., ji > -
I ' 

<pyll'l Py> • 3& -... 
< N II'IP>·-2c 

{8.4) 

OTROW!RRI (2,9), {2,11) R3 cj)OpM)"IIbl (8,4) B fipBIIOlK!RBB C o•eB:K)lB!, 

OM DOIIy .. IOTCB BCe JlpyrR! COOTHOW!RRB MelKJl,Y .Mal'RBTBiol~ MOM8HTIMB, 

aaropbl BblpaJKaJOT &taronapaoc'l'lo B.r.Kill~>~meacxoMY, Hryea Ba• XbiiY 

My sa ll8RRhle aaMe•aBBBo 

8 

• 

A • 

B • 

fiPHno:lKEHHE 

a' 
lila 

1 -·yfJa' 8.- 1 iifja' - ·y 
2,y3 d 'af38 b,Y)(I;\'2 + 'J>./Tf b8 d~ XIX8-

- 1 j;a'- 1 ba•-
2_,.,...aX2)(1-_77 )(1)(2 
v o 2v6 ·II • • 

... a' ""fla' 8 1f -• ... • '8f3a'- •Y -~• ;+ • 
lila • d~ 'af38 B,y< )(I ((T)f X•lk +< B 8dapyX \(T)l < •I :\'a-

1 -:rfla' 8 _ 1 8f3a' - ·r _ ... - -= d • ..., b x ilx - _. b 8 d D x ax -
y3 at-"' y a D yr apy.2 a 

1 . - a' - tSf -+ • 1 - a' i - k ., 
--<Bb0 > x (u>r• 1 x_--=-<bB

0
>,..• x a->tx vT a • - v 3 2 -.~. 

1 • - . iia -•ll ... • 
3VT a X (u)l •_. )(lj 

1 s0 ' kl _I -+ • 
3y 2 a f )( J (u)l x-.~. 

5 
376 

- . 
b a j( 2 ;)( 

a 1 
_s_ba'- ... 
3y6 a )(I UX 2 

.. 1 - -k!l ... • 1 - If - k • 
11 1 = -- Rb)( (u). <I)( + -bBt }(.\a)l)( v 3 .... < • 2k v 3 • -.Jk 

N:• 1 -rlf3r 8 • 8 _ 
2-./3 d (E. {JoB b ·r +• .,.w b fJ) X a:\' 2 + 

1 lia'fJ -·Y &t~y- f3 - 1 -a'- ; 1 -a' -
+ -(t b~ +< b~ )dA._)( X +-b X:\'' +-b X X 

2y 3 o u ,.,.. 2 a y6 a 2 1 V 
6 

a 1 2 

.. a' 1 -a~ . 8 8 _ ... 
N ·-d <•.......,by+<._.,b.,)x

1
ux + .. v 3 ,....... . 'f"'U ,. 2 

lia'fJ -·r &ly - fJ - ... 
+ ....!..... <• b8 +, b8 >dp,a :\'

2 
a:\'

1 
y3 + 

- a' - a' - fk! .. • 
+ *·(<Bb,.>a +<BbD>G])( (u)t(<I.,XIk +<k.,:\'21) + 

'~ 
:I 

9 I· 

{A. I) 

(A.2) 

(A.3) 

(8.1) 



I 

1 - a' - a' ~ I< 6. ... ,. 
+ -[<bBII' > + .< b80~ l<< 5( + < ~~)(a )• X + 

2v3 . a a • • .... 

.1~ - ·-6.1 1 • 
+ ~ 8 a x (a). (t X + E L X .. ) + 

3 a < I• II< •• ., 

-'"2 a' lJ _., 
+ _v_ 8 (< X 

3 a 1 

6. -j ..... 

+ f }(I ){a)f Xlltm (8,2) 

2 -a' ... 2 a'- ... 
-- b '\j a" - -- b v (1" 

3.,{6 a ""• "I 3.,[0 a "• "• 

... 1 - -fltJ ID 
N8 - _ 8 bx (i1 >. (< x + E x ) + 

VT • l•~~t ~<•lll 

• (B.S) 

+ 1 - ~ - bB ( -It V 3 < X 1 

fit .... 
+ < X1 )(a)t )(lkm 

2 

a" a' 
lila ,Nla 

.. a' 
Mia 

... a• 
Nla naJOT sneii:1·}JH'Iecxue nepexonhl, a H - MarHHTBhle nepeXO.[lbi, 

C. llpH nposepll:e COOTHOWeBJIII (2,9) H (2,11) Mbl BOCDOIIb30B8nBCb lloOJIBOBbiMB 

WUilH51MH '18CTHil p • 'N*'- • A. v* 0 
• II:OTOpble seTpynso nony'IHTb H3 pa3nOlK8BJIB 

70..nneTa cornacso (2.2) : 

y*o .• _1_ ( 'P. - 2~ + 'I' + v 3 [ 11,1~11 [ uul]u [ u,•1ln 

+ 2![ - ' -'1' ] ) 11,81] II (11,11] II (U,II U I 

A. 'r d -" - ~ + 'r · u,1 11 [u,u]u tn,ailu u,u]u 

10 

• 

~ 

Jlali: nonyqeBBB M8I'BHTIIblX MOM8HTOB seoflXO.[lHMO Y'IHTbiB8Tb COOTBOIUE 

- al[u,1~ 
1{1 lp 

[ U,JI]u = 1/3, 

- 11[11,12}'1' - - 1/6. 
lp (JI,II]IJ 

- 11[11, IJj lp a 0 
lp [11,21}11 

nHTepaTypa 

L A.PIIla. Pbya.Rev.Lett., !! 175(1965). 

2.1LA.B.Bea; ad A.PIIia. Loftlltz lavariace ad the latetpretatloa of SU(6), n paepdat (1964). 

3. ILA.Beg 8Dd V.SiaJII, Phya.Rev.Lett., !! &19 ( 1964 ). 

4. B.s.kit.. Pbya.Rev.Lett., U. 643 ( 1964 >.:.._. 

S. ·v;G.Kadyabevaky et al. Pbya.Lett., ~ 180 ( 1~).: 
13.{.;;: 

j 

P)xOBliCb llOCTYBliAa B B3.!18T811bCII:BI 0 
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- a' - a' 6 k 6. .. • 
_l_[<bB > + < bB 0 '> ](l X + t ~~ )(o >. X + 
2 V 3 · F a a a a • lk• 

3 

-k 
}( 1 

}(
1
k + E kiD}( ij ) + 

6. -~ .... 
+ E )( 1 )(u) f )( lkm 

-a' ... 2 a'- .. 
b X U}( - -- b )( 1 (1 X 
a a 1 l..[O a a 

- -fkl .. 
Bb)( (it)f (< )( + E }( ) + 

l•lk kmllj 

fJ 
hB (< 

-t 
)(a + t 

• 
ft .... x 1 

)(o >t Xltm 2 

.. a' -+a' 

(8.2) 

(8.3) 

~-yH'19CXHe nepeXOilbi1 a MllrZ H NllrZ - M8rBBTBbi9 nep9XOJlblo 

COOTHOW9HHll ( 2,9) H ( 2,11) Mbl BOCR011b30BanBCb B.OnBOBbiMH 

jij*l- • A, v* 0 
• KOTOpble B9TPYilBO nony'IHTb H3 pa3nO>K9BHB 

2) : 

-~-<~ -n~ +'~' + y3 [u,a=iial [t~u]u [u,ol]u 

29
[a 1,aa] 11 - 9 [aa,u]u -'l'[u,u]u ) , 

'[ -'1' -'!. +'P • n,at]11 [ u,at]aa tu,aiJu [u,u] u 

10 

•.. 

Jlllli ROnY'f&BHII MArBHTBbiX MOM&BTOB B&06XOJlHMO Y'IHTbiBATb COOTBOW&BBll THna: 

- al[u,1~ 
'I' 'P 

[ 12,21]11 = 1/3, 

- 81[11,11}'1' - -1/6, 
'P (21,u]ta 

- u[u,taj 
IJI 'P [u,u]u• 0 

nuTepaTypa 

L ~p .. ., Ph,~oRev.Lett., ~ 175(1965). 

2. K.A.B.Bec ad A.PIIi1. Lo-ta lavariac:e ad the latetpretatloa of W(6), n preprlat (1964). 

3. LA. Beg ad V.Sinldl. Phy~oRev.Lett., ~ 5tl9 ( 1964). 

4. &Mlta. Phy~oRev.Lett., U,. 643(1964)~--

S. ·v;G.KadyabeVIiy et al. Pby~oLett., ~ 1BO ( 196_!)_. 
13,{.{: 

' PyKoRHCb ROCTYRH4a B B3Jl4T&nbCKBll OTJlen 

•f 
·\ 
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