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Hx>Ke npHBOlXSlTC!l rnaBHbiM o6paaoM Ta6nHilbl KBaHTOBbiX 'IHcen KOMnOHeHT M}'nhTH

nneTa 6apHOHOB { CHMMeTpH'IHblil no BCeM TpeM BH.D.eKCaM TeH30p) t COCTaBn!llOIUHe 364-nneT 

rpynnbl S U ( 12) , nony'leHHOil KaK o6'be.D.HHeHHe CHMnJleKTH'leCKOil rpyn!Ibl ·Sp (6) 

{.D.ononHeaHoil Ao SU(6J H rpyn!Ibl o6bl'IHOrO CntiHa SU(2) ) H Ta6JIHilbl KOMIIOHeHT 

M}'llbTHHneTa Me30HOB { TeH30p C OllHllM BepXHBM B OAHHM HH>KHBM 31Ia'IKOM B CO mnypOM, 

paBHbiM Rymo}, COCTaBnsnomBe 143-nneT TOil >Ke SUt12) rpyHnbl, 06'beAHHeHIUISl TaKHM 
Ill 

o6paaoM rpynna SU(12) o6cy>K.D.aeTCst no.D.po6ao B pa6oTe • B rpynne Sp(6) , KoTo-

12,3 4/ 
past paCCMOTpeHa B pa60T8X ' , 'laCTHilbl o6na.D.810T HOBbiM KBa!ITOBbiM 'IHCHOM Z , 

SIBII.!IIOIUHMCSI C06CTBeHHblM 3Ha'leHHeM onepaTOpa 

3 a 

~ ( ll ll
1 

1=1 I b 

u u 

1= u 1 0 

0 0 1 

($a 

1+3 

81+3) = ~( 0 
b .1 0 -I 

rAe a, b D 1, 2, ••• , 6 - CHMnneKTH'leCKHe KHAeKCbl. 

3apstA 'ISCTHn onpe.D.ensteTCst no ¢opM}'ne 

{1) 

B KoTopoi! S = Y - Z - cTpaaaocTb, B - 6apuoa!loe 'lllcno, Y - rHnepaap.!IJl, I 
3 

- TpeTbst 

KOMnoHeHTa H30TOHH'leCKoro cnuaa, Bapuoaaoe qucno B rpynny 

naeTCSl THnOM TpHOHOB 0 COCTSBHSIIOIUHX MYHbTHHHeT, a Y H 

KSK 

y SU(3) 
xa = Y 

3 Sp(6) I 3SU( 3) 
xu= I 

3 3 Sp(6) 

.J 

Sp(6} He BXO)lHT H aa-

I 
3 

onpe.D.eneHbi B 
121 

(3} 



0TMeTHM, 'iTO npstMOe YMIIOlKGHHe Ha nayneBCKYJO M8TpB1IY U a B (3) f'e cnst38HO C TpeT&

ell ::poeKnDell 06hl'iHOrO C1IHH8, KOTOpblll B Sp (6) He COJteplKDTCSI • Ha npaKTDKe npHXo
(<11} 

JliiTCB no11b30B8TbCB ewe xnanpaTD'iHbiM onepaTopoM K~3HMHpa C, rpynnhl SU(3) 

(3) 3 2 . 
C

2 
=,.Y. +21(1+1)+ K+K-+ K_K++L+L_+L_L+. (4) 

_/56/ 
3TOT onepaTOp CTpOIITCSI K8K wnyp KnanpaTa reHepaTOpHOII MllTpHilbl SU(J) ' , KOTo-

past n JlllH!IOM cnyqae !!MeeT BHJt: 

3neMeHTbl M8Tpl1Ilbl 

A 
A = 

B 

A 

AB 

( 
Ia +% Y I 

-I+ %Y I+ a 

K+ L + 

nano 6paTb na rpynnhJ 

K 

L 
I (5) 

-Y I 

Sp (6). 

I.JaCTl!Ubl KnaCCH<flnnHpyiOTCSI no llJlltliTIIBHOMy B Sp(6) KnaHTOBOMY 'il!Cny z . 
no KnaJlpaTH'illOMy onepaTopy KaauMnpa rpynnhi SU(3) C ~a> II· no KnaHTonhiM 'incnaM 

y , I a ., , KOTOpble HMQJOT COOTneTCTnyJOmne SHanorH H B SU(3) , n PH Bbl'iH-

cneHHD ( TO'iHee I 
2 

= I 
2 

+ I 
2
+ I 

2 

1 2 3 
) neo6XO)tl!MO IIMeTb 1

1 
H , KOTOpble 

onpenenstJOTCst ananorB'iHO I a (eM, 4JopMyny (3)), 

TaK KllK MynbTimneTbl 6apnonon n Meaonon npnnanne)!{liT rpynne SU(12)-+ Sp(6)x SU(2) 

SU(2) - cnnnonan), TO qacTHilhi1 ecTecTneiiH01 o6nanaJOT nonnhJM. cnnnoM S ll TpeTbell 

npoeKnnell cnnna S 
3 

TaK lKe1 KaK 11 n SU (6) 
161 

EapnonhJ 

PaccMoTpliM cHa'iana Myn&TnnneT 6apHOHOB 

'l' ADC ;;; 'l' aa, pb, yo 
(·A, B, C = 1,2, ••• , 12; a, b, c = 1,2, .. 

6 - cm.mneKTn'ieCKlle (nnu yHuTapnhie) l!HneKChi; a {3 ·Y =1,2 - Cni1HOBbJe 

liHJteKCbJ). On cocTannsreT 364-nneT rpynnhJ SU (12) n cuny cnoell cnMMeTpnn. no TpeM 

npocTbJM HHneKCaM A , B 1 C (nnH nee panao no TpeM TeHaopHhiM (napHbiM). liHJ:teK-
Anc 

CaM a a , {3b 1 ·YC ), nna H3 HHJleKCOB TeH30pa 'l' OTHOCSITCSI K Tpi!OHBM C 

6ap110HHblM 'iiiCliOM 

6bJnO 6hJ lllllll!CllTb 

B =1 
'!'ABC 

, a TpeTIIll - K Tpuony c B =- 1 , TaK 'iTO TO'iHee MOlKHO 

, HanpiiMep, rne IIHJlGKC C qepTOll Ha)l HIIM OT!IOCIITCSI K 

4 

'l 
! 
I 
,r, 

I 

~---

Tpaoay· c D= -1 • TpHOH c qepToll Han HHJ:teKCOM no nceM ocTa11bHOM HMeeT cnollcTna 

06bl'iHOrO Tp1IOH8 H noSTOMy MyiibTDnlleT 6apHOHOB COXp8HSleT nee cnoH cnollcTna aa nc-

Kmo'l:eBHeM Taro, 'iTO y ncex ero KoMnoaeHT 6apnoHHhill aapBA ylKe panea eAHBHJ(e, KaK 

JlOnlKHO II 6hiTb. Bonpoc o TOM, KaK nKnJO'iHTb 6apHOHBblil aapBA n rpynny1 a~:~ec& ae ol5cy -

:>KLI8eTCSJ. 

nnn 0011bmell KOMnaKTHOCTH 3a1IIICII BBQJ:tQM HeCKOllbKO o6o3Hll'iQHllll II aanHmeM 

HGKOTOpbie none3Bh1Q J:tliSl J:tallbHeilmerO paCCMOTpQHliSl COOTHOWGIIHB 

npH'ieM 

abc ta, lb, 2o lb, to, 2a Ia, to, 2b 
~ =2'1' -'l' -'1' 
~) 

abo 2a. 2b lo 2b, 2c, la 

~ =2'1' -'I' 
H•> 

tltaab ='lila, la, 2b -'I' lb, ta, 2& 

(~) 

aab 

~ 
(·~) 

abo 

X 
(3/2) 

abo 

x<li> 

abo 

X 
(·~) 

abc 
X 

2a, 2a, 1b 
='~' 

Ia, lb, lo 

='~' 

la, lb, 2o 
='~' 

2a, 2b, lo 

'I' 

2a, 2b, 2c 

='~' 
(·312) 

~ aab =-cflbaa 

<tii> 

abc 

~ 
(~) 

<tii> 

bac 
~ 
(~) 

2b, 2a, la 

-'I' 

+'I' 
tb, to, 2a 

2b, 2o, Ia 

+'I' 

2a, 2c, lb 
_1[1 

+ 'P la, to, 2b 

2a, 2o, lb 

+'I' 
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<II abo + <II boa cab 
+<II =0 

(+ISl (~} (!_IS) (16) 

ABC BCA CAB ACB CBA BAC 
tp ='~' ='~' ='I' ='I' ='~' (17) 

COOTHOWBHHH (8), (9) H (14-16) nerli:O ll01!y'lHTh1 HMOH B BBllY (6) B (7), H1I1KHH9 
' -

3Ha'lli:H ("t}'\) 1 ( -t_3/2) BO acex cpopMY1laX (6-16) yKa3hiaaiOT na npoeKIUUO oOhl'lHOro 
abo 

emma nannon KoMnoneHThi My1lhTrurneTa. ripocTpancTao Jta:lK)loro II3 TeH3opoa ~ 
(+IS l 

abo -
X (HX1 O'lOaHJlH01 naa) HMeeT pa3Mep1IOCTh 70, a npocTpSHCTBO TeH30pOB 

<+ISJ, <+ 8/2) 

(nx 'leThlpe) nMeeT pa3MepnoCTb 56. Hcno, 'ITO aTB nonnpocTpaHCTaa 364-n;;eTa ~nocHT-

cn K OTJl01lhHhiM npOeKUHHM 06hl'lHOro CllHHB, 113 Ka:lK)loro 70 ll1leTB (a SU(6) ) <IJ abo 
<+IS) 

CTpOHTCH 64-nneT H 6 ll110T B Sp(6) • SU(bJ 56-nneThl X abo 

(+IS)f·(+a/2) 
HB11HIOTCH 

nenpHBOJlHMhiMH B Sp(6) • Bee aTn nenpHBOJlHMhle B Sp(6} - npencTaanennn pa3nara-

IOTCH nanbme na Su (3) 

niicppoil Z !!MeeT 

-cy6My1lhTHll1!eThl no CXBMaM (y npe)lCTaB110HHH C 'lepTOll Ha)l 

llpOTHaOll01!01KHhll! 3HaK) 

..§- 3 + 3 
- --..§§ •3 + 10 + 15 + t5 + .10 + 3 (18) 

64 - 3 + 6 + 8 + 15 + i5 + 8 + 6 + 3, 

npn'leM KaJKJlhlll II3 nnx HMOeT onpenenennoe co6cTaennoe 3Ha'leHBe onepaTopoB Z 
(3) 

II c
2

• 

OrMeTHM eme, 'ITO onepaTophl 
(8) 

c· 
2 

1+=(1 1 +i1 2 ) , K+.;(K
1
'!::,iK

2
) 

- - - ..,abo 
1 JlOilCTByiOT HB cpyHKUHH 'II 

(+lil 

L::_ =(L 1 :_iL 2 ), 

a npnnnnne Tall: aXOJlHmHe B Bhlp81KeHHe Jl11H 

1Ke, KaK II na 'I' a a, fjb,·yo • , T01lhKO nano HMeTb a anny cnenyiOmne oco6ennocTn: 

a) Korna npa nellcTBHII na 

To nano nncaTb 2<11""" 
(+ li) 

aba abb 
<II nnn ~ . 
(~) (+lil' 

6) nellCTayH Ha <Jl aac 

abo <+lir 
nnw eM <ll (3Ha'l;K a 

<+lil 
B b ). 

abc 
<II 

(+IS) 
(a{ b .f c), noJiy'lHM a= b aMBCTO <IJ aac 

(+IS) 

ec1!H ll01!y'DlM a= C nnn b= c 1 nnmeM npoCTO 

, Mhl y'lHThiBaeM nnnexc a TOnbKO onnn'pa3 n 

npii nellcTann c ooTaeTCTByromero onepaTopa nepemen 

a) Ecnn acTpe'laiOTCH cjlynKnnn Tnna 
<tJ abo 

(+lil 

baa 
=<~~ 

<+ISJ· 1 3allHChiBaeM HX 

a anne ~ aa_b npn llOMOlltH paaeHCTBa ( 14), TlpH aTOM noaTOpH!OlltHBCH CI!Mll1!0KTH-
(+!U 

'IOCKIIO HH)leKChl CTaHOilHTCH paBHOnpaaHhiMH, H60 C~HHOahle IIHJlOKChl a , {3 1 •Y pac-

ll0JI01KeHhl a cjlnKCHpOBBHHOM .llOpR)lKe ( 1, 1, 2 Jl1lll S 
3 
= + li 

a· npuaenennoe npaanno 6) ll11H nellcTann onepaTopoa I+ , 

H 2; 2,1 Jl11SI Sa=-» ), 

K+, L + na noaTopnromnecsr 

HHilOKChl HMOOT MOCTO ll11Sl fiPHHSITOrO HBMH llOpRJlKB CnHHOahiX 3HB'IKOa, 

6 

-\ 

f 

1 

~ 

~ •.. 

abc 
3Tn npaanna ne oTn6cHTCst K <jlyHKI!HHM X <+*J,(+B/ 2l •. TBK KBK nocnennue o6nanaroT 

nonnol! CHMMOTpnel! UO BCOM TpeM CHMll1!eKTH'IOCKBM K CllHHOahiM BHJlOKCBM a cnny '6o1lb-
• ABC . 

moll' CIIMMOTpiiH 364-KOMllOHeHTHOrO TOH30pa 'l' (eM. paaencTao (17)), 

liMen a anny cooTnomeHBe (16), nerlto 3anncaTb KOMnoneHThi llBYJ< SU(6) 70-nne-

Ton, B KaqecTae npnMepa npnaeneM nepBhiB 10 KOMllOHeHT 10-nneTB C TpOTbOl! npoeKUH-

ell o6hi'IHoro cnnna S = lL a 

112 ='I'll, 11, 22-'1' 12, 11,21 
I. <II 

Oil 

118 tt, tt, 2a t a, 11, 21 

2. <II = 'l' - 'l' 
(li) 

1U II, 11, 2' 'l' U, 11,21 

3. <P ='~' -
(lil 

cp II~ = 'l' 11, 1,1, 2~- 'l' us, 11, 21 

4. 
( OSl 

\ cp liS 
11, 11, 26 16, 11, 21 

5. ='l' -'l' 
on 

6. cp122 = 'l' 11, 12,22 - tp 12, 12, 21 

(li) 

<P128;: 211'11,12, 28 - 'lp 11, 13, 22 -'I' 
12, 18, 21 

7. (ISl 

<P 182 
11, 13, 22 - lp 11, 12, 23 - 'JI12, 13, 21 

8. =211' 
(li) 

124 11, 12, 24 - 'P 11, t 4, 22 -'!'12,14,21 

9. <II 
(li.l 

=211' 

10. 
WU2 

=2 
lp II, U, 22 -1JI11, 12, 24 -11' 12, 14,21 

(lil 

Ananorn'IHO M01KHO 3anncaTb ace KOMnoneHThl paccMaTpnaaeMoro 364-nneTa 6apnonoa, 

no Mhl aToro ne 6yneM nenaTb, . a npnneneM npHMo _'laCTb ero SU(3) cy6My1lhTnnneToa • 

.llanee cnenyiOT Ta6nBUhl SU(3) - cy6My11bTnnneToa 6apnonnoro 364-nneTa. Onn conep;_ 

1KaT T01lbKO KOMllOB9BTU COOTaOTCTayiOlltHX cy6MynbTHll1lOTOa C MaKCHM811bHOl! llpOeK-

nnell o6hi'IHOro cnnna - nnn ocTanbHhiX npoeKnnii ace MOJKno nony'<nTh· npocTo 3aMenoii 

cnnnoaoro (HB1KHero) 3Ha'I:Ka, 

7 



I. 

2 •.. 

3. 

4. 

s. 
6. 

7. 

s. 

Ta6ID'!Ua I 

0KTeT o6~qH~x_6apnoHoB c z =I 
(S =IL S 8 =ll) 

BonHoBaH ~YHK~H 'laco:rH~a I a 

' 

oll 112 

(!>) 
p / I/2 I/2 

ctll22 
(\>) 

n I/2 -I/2 
ct~l28 +2ot~182 A 0 0 

(!>) (I>) 

<till a I.+ I I 
(!>) 

ot~l28 

(!->) 

I I..o I 0 
ctl228 

(!>) 
I. I -I 

olll38 

(\i) 
eo .. I/2 I/2 

\ oll238 

(\i) 
:=-\ I/2 -I/2 

.Y I s 

I 0 

I 0 

0 -I 
0 -I 
0 -I 
0 -I 

-I -2 

-I -2 

fipHBe):leM All!! 9TOrO OKTeTa B Ka'leCTBe npHMepa HOpMHpOBSHHhle BOnHOBhle ¢YHK-

nun. M1o1 nony'IIIM ux, IIJliiiiHMa.!l, HanpuMep, 'ITO 

1 ecn11 A=/=B:/C 

A B C 2 · 

~ l1J.1 l = 2 ecllll A = B :/ C, A =I B = C , 

A,.c.f·B 

6 ecn11 A=B=C. 

8 

~ 
fl 

l 
I 
I .. 

':-

I 
. ·{ 

I 
/ J 

I 

t 
I 

J3 TaKOM cnyqae 

p _1_ 'P 11 0 110 22 _ 'P 11 0 12
0 

21 
y3 ( / 

n = _1 ( 1J.I11.12.22 12,12,21 
-'P 

y3 

1 11,18,22 12,18,21 
A=-(ll' -'P y2 

I. = .....L. ( 'P u. 11. 28 - '1'11.13,21 )· 

y3 

I."=-1-(2'1' 
y6 

11,12,23 

-'I' 
11,13,22 12,13,21 

-'I' 

_ 12, 12, 2a 12,·ta, 22 ) 
I.=_1_('P -'P 

y3 

s• = 
11, 13,23 13, 13,31 

_1_('P -'P ) 
y3 

s = ...1.. ('P 12. 13, 23 - 'P 13, 18, 22 ) • 

y3 

fip11 H81liiC8HIIII 9THX BOnHOBhlX ¢iJiKnlll! Mbl
1 

OAH8K0
1 

He Y'lllll Sp (6) CTpyKTypy 6apHo-

HOB, 0 KOTOpol! rOBOpllnOCb Bhllli8o nns nony'I8HII5I npaBHnhHO HopMHPOB8HHhlX BOnHOBhlX. 

\ . 
¢yHKnlll!, B KOTOphlX COAeplKanocb 6bl II HylKHoe 6apiiOHHOe 'IIICno, MOlKHO llOCTYiliiTb cne-

AYIODliiM o6pa3oM. fiOCT8BHM HSA K8KIIM -HII6yAb 113 IIHAeKCOB '!epTy (y COOTB8TCTBYIODlero 

TplloHa B=-1 
II np0113Be):leM CIIMMeTpll3anHIO no 9TOMY IIHAeKcy. fip11 

9TOl! onepan1111 
364-nneT paccMaTpHaaeMol! SU (12) 

rpynnw, KOH9'IH01 HQ p83pYWIITC.!!1 TaK KaK y nOMe-

'· 'leHHOrO qepTol! IIHAeKCa ace KB8HT0Bhle 'IHCna, KpOMe 8 
1 TaKHe lKe K8K H y 06bl'IH~ 

ro TpHOHa (6e3 qepTw). Ecllll npiiMeM, KaK 11 awme (npH'IeM HaAo C'IHT8Tb
1 

'ITO A :/A ) , 

ABC 2 
l =I I'P 

1 

2 

9 

B:/ C 

B= C 



I 

_\ 

nony'IHM cneAyiOmHe HOpMHpOBaHHble nonnonble cjlynKnnn o6bi'IHbiX 6apnonon B Sp{6) 

p 1 
II, 1l, 22 'J', 11, 11, 22 'J' 1l, 12, 21 'J' II, 1i, 21 

-l 2 'l' + - -
3 

n = _1( 
2 

'l' 12, 12,21 + 'l' 12,'12, 
21 

3 

11, 12,22 'l' 4_. 12,22 
-'1' -

'l' 11, 12, 2l ) 

- 'l' 11, 12, ~2 

I 

- -
1

1 
ll,US,22 11,18,22 11,13,22 ti 13 21 

_('l' +'~' +'l' -'1' •• 

12, 13, 21 

-'I' 
- 'l' 12, 13, 21) 

A 
y6 

-~+ = ..1..{ 2 'l' 11,11, 2a, + .j,u. 11, 2ii 

3 

-'I' ti", 13, 21 _ 'P 1_1, ,;, 21 _ 'P 11, la, 21 

~0 

\ -
1 11, 12, 23 

-l2'l' 
3y2 

- 'l' 11,13,22 

12,12,23 
~- = _1 ( 2'1' 

3 

--
- _./"·· 

s• = 
..!.{ 2 'l' 13,13:21 

3 

:= = ..!l 2 'l' 13,18,22 

3 

-'I'll, 13, 22 11, 12, 23 
+ 2'1' 

11, 12, 23 
+ 2'1' 

- 'l' 1 t, 13,22"'-, - 'l' 12,13,21' 

12, t3, 21 

-'l', 
- 'l' tt, 13, 21) 

12,12,28 12,13,22 -'P 12,ti,22 
12,13,22 

+'l' -'l' -'I' 

-
13,13,21 ti',ta,23 11,18,23 tt,t3,2i' 

+'I' -'I' -'I' -'I' ) 

13,13,22 ti,t3,23 l2,ti,23 - 'l' 12, 13,28 ) 
+'I' -'I' -'I' 

I 

Mbt -Mornn 6bl Bbt6paTb ycnonne nopMnponKH B BHAe: 

,-ABC 

I 'I' 12= ~< 1 + 8 BC) 
6 • 

K&K aTo cnenano B 
/1/ , 'ITO npHBeAeT TOnbKO K _ H3MeHeHHIO o6mnx 'IHCn,OBbiX MHOlKHTeneii 

n nonnonbtX cjlyaKnnmt, a aTo necymecTnenno. (llpnMe'lanne K Ta6n. II: ana'IOK ' = 'nan AaHHblM 

CHMBOnOM 03Ha'l&eT ne SHTH'IaCTHilY COOTBeTCTByiOmeii 'ISCTHI(bl, a: APYI"YIO 'ISCTHI(y, Y SHTH

'IaCTHil B Sp(b) , KSK H BO BCeX rpynnax, BCe SAAHTHBllble KBSHTOBble 'IHCna, a He TOnbKO 

10 

) 

/ 

i , I 
I 
,1 

1 
l 
! 

1\ 

'' l 
I 

1 

'l 
•j 

~·-~-

l:a!:l21H!!a II 

0KTeT 6apHOHOB C z =-I 
{S = ~. S 

8
•Y:l) 

BonHoBaH illYHK~H 'lacTHna I I a y s 

-
451 

I. <ll 
(~) 

p I/2 I/2 ~I 0 -2. <lJHG n 
(~) 

I/2 -I/2 -I 0 

3. <ll4G6 + 2<ll'6G 
(~) (~) 

X+ 0 0 0 I 
' .. 

4. <lJHO ~· 
(~) 

I -I- 0 I 
5. <lJU6 

(~) 
i+ I 0 0 I 

6. 
an i++ <ll(~) I I 0 I 

7. <ll'86 
(IS) 

a++ I/2 I/2 I 2 ... 
8. <ll486 -+ I/2 -I/2 I 2 = (~) 

Z H Y AOn)f(JJbl HMeTb o6paTHble 3H8KH, 'ITO B cnyqae Ta6nHrtbl II He TIIK~ y p 
.. ! 

aapH.!I panen +1 y n - nynro, a aapHAbl OCTanbHbiX 'ISCTHll yx:aaanbl ana'IKSMH '0' n '+', 

OTMeTnM eme, 'I~O Ann BblnncanHbiX ABYX OKTeTOB naM ne nonaAo6nnocb ncnOnbaon&Tb 

onepaTop KaanMnpa c< 3>). 
2 

Ta6nHJ!a lli 
TpHrrneT 6apHOHOB c Z = I/3 H 

(8) 8 
c =-

2 3 

( Sc ~ ' sa= ~ 

BonHoBaH WYHKWfH Q' I I y 

¢136 + tll126 
114 

I/2 ' I/2 I/3 1. + 2<tl I 
(!1) (li) (~} 

2. <i>236 + <i>l24 2<l>n• 0 I/2 -I/2 1/3 
(!!) (~) + (l!) 

s 

0 

0 

3. <1>1a~ + q;n5 +<IIue 0 0 0 -2/3 -I 
(11) Oil (l;) 

11 



I 

I. 
·2. 

3. 

4. 

5. 

6. 

Tadmn!a IY 
TpllnJieT 6apnoHoB c z = -I/3 H c<"'~..!. 

2 3 

cs~~>.s,~liJ 

BonHoBaH WYHRUHH 

I 
... ••• • •• 

• 41 +41 + 41 
Oil Oil , (\\) 

'2. ¢••• ~··· $, .. (!>) + (\\) + (!i) 

3 
,.. ,.. ... 

• 41 +¢ +<ll 
(!>) (!>) (!>) 

... 
+41 

(!>) 

+¢"" 
(!>) 

+¢1256 
(!>) 

+2<11 ... 
(\\) 

+2<11 ... 
(!>) 

+2<1>··· 
(!>) 

Q 

0 

I 

I 

I/2 

I/2 

0 

I a 

-I/2 

I/2 
0 

Ta6mma Y 
Gt:KcTeT ClapiWHOB c 

( s = l'l • s .~ ll) 

BOJIHOBaH WYHKUHII 

I. 
2. 

<l>''" 
(!>) 

<l> ••• 
(!>) 

·tu 
+ 2¢ 

(I!) 

-<I>' .. 
(10) 

3. $ ... +2<1> 243 
(\!) (10) 

+2(<1> ... 
{!>) 

-<11' .. 
(10) 

4. 4jl 136 - <t>"' +2(<1>10•,- <l> 162 
(10)' (K) O!i) (l!) 

5. ¢>288 -<1\124 +2(41263 -41"' 
(!>) (10) ' (10) (\!) ' 

6. 41128 +241'"" 
1(1!) (10) 

I 

0 

-I 
I 

0 

I 

TaClJIHua YI 

z = I/3 u c<8)= 20 . -2 

Q 

I 

I 

I' 

I 

0 

I -I 

I/2 I/2 

I/2 -I/2 
0 0 

y 

-2/3 
-2/3 •. 

-2/3 

I/3 

I/3 

4/3' 

CeRcTeT 6apnoHOB c z = -I/3 u (8) 20 
c.=-r 

(s=ll S
3
=ll) 

BonHoBan <PYHKUHII 

41
264 

-41
248 

<~>> <10> 

4118< -<ll""' +<ll··· 
(10) (K) (10) 

<ll'". -$168 
(\!) (10) 
2U 2415 

<ll(IOl -$<10> 

<Ill .. -<I> ... 
(10) 0!) 

<~~' .. -<~~' .. 
(10) (\!) 

... 
+<II 

(10) 

+<II ••• 
(10) 

••• -<II 
(10) 

• •• 
-<11(10) 

••• 
-<11(10) 

Q 

0 

I 

2 

0 

I 

0 

12 

I 

I 

I 

I/2 

I/2 
0 

I • 

-I 
0 

y 

2/3 

,,2/3 

I 2/3 

-I/2 -I/3 

+I/2 -I/3 

0 -4/3 

y 

-I/3 

-:I/3 

2/3 

s 

-I 

-I 

-I 

0 

0 

I 

s 

I 

I 

I 

0 

0 

-I 

0 

0 

I 

:,.-

. I 
I 
l 
\ 

,, I 

I 

I 

l 
·\1 

i 

j 
! 

·~ 

Ta61mga YII 

IS-rrneT 6apnoHoB c 

(S =~. s,=* 

BonHoBaH WYHKUHH Q 

, I. WI 55 

(!S) 

2. 126 114 

<I> (!S) - <Il(!S) 

3. <II 226 -, <1>124 
(!S) (!S) 

4. 

.s. 
6. 

7. 

w••• 
(!S) 

116 

<II (!S) 

<II 126 
(!S) 

<11226 
(IS) 

IS& 
8. <lo(!S) 

234 
9. <lo(!S) 

234 

I O. <~~<!S> 
335 

II. <~~<!S> 

I2. 

I3. 

I4. 

IS. 

334 
<II 

(IS) 

<11125 
(IS) 

w'"' 
(IS) 

<11134 
(IS) 

134 
-<II 

(IS) 

+2<11114 
(IS) 

+ 2<11225 
{!S) 

+ w•u 
(IS) 

- 3<11186 

(IS) 

-3<11236 
(IS) 

..:.2<1>836 

(IS) 

2 .. 

I 

0 

-I 
2 

I 

0 

I 

0 

-I 

0 

.:.r 
I 

0 

0 

13 

z = 

3/2 

3/2 

3j2 

3/2 

I 

I 

I 

I 

I 

I 

I/2 

I/2 

I/2 

I/2 

u 

I/3 

I 
3 

3/2 

I/2 

-I/2 

-3/2 

I 

0 

-I 
I 

0 

-I 

I/2 

-I/2 

I/2 

-I/2 

0 

c 32 
=-

3 

y 

I/3 

I/3 

I/3 

I/3 

4/3 

4/3 

4/3 

-2/3 

-2/3 

-2/3 

-5/3 

-5/3 

I/3, 

I/S 

-2/3 

s 

0 

0 

0 

0 

I 

I 

I 

-I 

-I 
-I 
-2 

-2 

0 

0 

-r 



/ 

I 

I. 

2. 

3. 

4. 

5~ 

6. 

7. 

s. 
9. 

IO. 

II. 

I2. 

I3. 

I4. 

15. 

Ta61mua Yill 
15-nneT CiapHOHOB C z = -I/3 H &'= 32 

2 3 

ts = ~. s,= ,., J 

Bo.nnonaH <])yHKUUH, Q I I, y 

<ll2H -I 3/2 -3/2 -I/3 .. 
(li) 

411H +<11452 0 3/2 -I/2 -I/3 
(li) (li) 

<11265 +'41H1 I 3/2 I/2 -I/3 (li) (li) 

<1!165 
(li) 

2 3/2 3/2 -I/3 
<ll3H -I I -I -4/3 

(li) 

<I> au. 
(li) 

3(6 

+ <ll(li) 0 I 0 -4/3 
<113~6 

(li) I I I -4/3 
cf}2U 

264 

0 2/3 +<~~m> I -I (lil., 

4}148 cf}1U -(<II 2~8 +«l> 265 ) I I 0 2/3 
(li) + (li) (li) (li) 

4Jl58 -1:41185 2 I I 2/3 
(li) (li) 

4>266 
(li) I I/2 +I/2 5/3 

$166 
(li) 2 I/2 +I/2 5/3 

cf} 254 +cf>2U + 2 cf> 1 u_2 (ct> 38\ct>u~ O I/2 -I/2 -I/3 (li) (li) (!;) ( ll) (li) 
154 . 145 265 . 385 356 

> I I/2 +l/2 -I/3 i <II +cf> +2cf> -3($ +<ll 
(li) (I>) (li) (li) (li) 

I 
cf>1G4 +<11146 +4> 256 +<ll26~ -2ci>366 I 0 0 2/3 (li) (li) (li) (li) (\>) 

-

s 

0 

0 

0 

0 

-I 

-I 

-J 

I 

I 

I 

2 

2 

0 

0 

I 

npuae):leHUbte .1:10 CHX liOp BOCeMb SU(3) . cy6MYnbTHUHeTOB 6apHOUOB o6paayroT 

MYIIhTHnneT rpyrrnht Sp (6) paaMepHOCTH 64. Jlnn 6apuouon c Z=~ 11 Krut y>~<e 15wno 

OTMe'IeHO, He liOHB.ti015nnocb HCUOHb30BBTb KBB.tlpBTil'IHLiil OUepaTop Ka3HMHpa C <a> -o.~:~uoro 
2 

TOIIhKO z 0KB3BliOCb .tiOCTaTO'IHhiM .tlliSI H.tleHTH<j>HKMHH COOTBOTCTBYIDillHX OKTeTon.· H3 
SU(6) -COMil.tleCSITKB 6apllOHOB Bbl):leliHOTCSI UpSIMhlM CliOC060M HeUpllBO.tiHMOe B Sp (6) 

rrpeucTaanenne paaMepnocTn 6. 3TOT Sp(6) - ceKCTeT paa6unaeTCH .~:~anee ua .tiBa SU(3) 

.cy6MynbTunneTa, KOTOphle npuaeuenbt a Ta6nnuax IX u X. 

14 

.. 

L, 
I'~;~ 

1{ I 
' } '''t 
:~1· 

!; 

.,II'' 

'.·~?> 
~ 

<1:1 

v 

f 
f; 
l.' 
~~: 
i ·.1 

'J: 
.II 
:/~( ,, 
'· 
'\ 
;,; 
I' 
(,1~ 
I•; 

\1 ., 
:,] .. 

I. 
2. 

3. 

" 
I. 

2. 

3. 

Ta6nuga · IX 
TpHn.neT 6apHOHOB c z = I/3 

(3) 
( c 2 = 8/3, 

S = 1/2, S 
3
=lll,He BXO.ZUlll!JiHi B Sp(6J 64-n.neT 

BO.liHOB~ <])yHKUlifi Q I I I y s 
3 

114 125 13 6 163 162 I I/2 I/2 I/3 0 
34> + ci> +4> -<ll -<ll 

(li) (li) (li) (li) (li) 

3<ll226 +cf> 124 +<ll236 -<1>263 -<1>241 0 I/2 -I/2 I/3 0 
Oil ·Oil (IS) (li) . (!>) 

3ci>a38 +41143 + 41253. +2(41tatct>") 0 0 0 -2/3 0 
(!>) (IS) (l!) (l!) "' 

Ta6.nHga X 

Tpun.neT 6apuonoB c Z = -1/3 t c< 3
>= 8/3, S=l/2 ,S = 1/2 ) 

2 3 , 

He BXO.l\llll!HH B Sp (6) 64-rmeT 

Bo.nnoBaH @yHinum Q I I y ' s 

1H 42~ 436 452 463 
0 I/2 -I/2 -I/3 0 34> + ci> +<I> -4> -ell 

m> <l!> <ll> <ll> on 

341265 + cf} 154 + ci> 3~6 ,-ell HI 
~u 

I/2 I/2 .-I/3 0 
(IS) (li) <l!l (l!) -<~~ou I 

3<11386 + <~~'84 +<I> 285 -<I> 481 
Oil (l!) <l!l ( lil 

-•1>562 
(li) 

I 0 0 2/3 I 

15 



TaKHM o6paaoM, ace aecsrrb SU(~ cy6MYnhTanneTos c TpeTbea npoexnaea o6hlq-

aoro CIIHRa. S 8=li na SU(6) -ceunaecsrrnnneTa 6apnosos y sac Bhlnncaubr, Aaand-

rnqRYJO CeMuaeCSITKY C S a =- ~ nonyqnM, ecnn seaae noaCTBBHM ¢I a b 0 

· · Hil 
BMeCTO 

, HMeH B BRaY cj>opMYilbi (6l .H (7), MOJKeM Bhlpa3HTb BCe ltOM!!OHeHTbi HBHO w.•bo 

(li) ABC 
qepe3 ltOM!!OHeHThl TeH30pa W , npuqeM OTHOpMHpOBBTb 9TH ¢yHKnHH nerxo, auano-

rgqgo TOMy, KBK BhlWe· 6blnH OTHOpMHpOBBHhl BOJIHOBhle cpyHKUHH anH OKTeTa 06hlqHhlX 

6apHOHOB, 

Tenepb paccMoTpHM 6apHOHHble SUl3) cy6MYnbTHnneThl na uenpHBOaHMoro npea-

CTaBneHH.II Sp (6) paaMepuocTn 56 (paaMepHOCTh sTore npencTasneHHH a SU(6) cos-

nanaeT c paaMepuocThiO 6apnonnoro MynhTHnneTa ll SU(i) , Tax xax o6a npeacTasneHn.ll __. 
cooTseTCTBYIOT. oriuoa H Toll JKe cxeMe !Oura, XOT.II y nnx npapona conepmeuuo paauaH). 

Kait a nns paccMoTpenuoa ceManecsrrKn, Mbl BhmnmeM SU(3) -cy6MynbTHHileTbl TOnbKO 

nn.11 56-nneTa x abo ( S = + 3/2) , a cy6MY!!hTHnneThi nnH ocTanbHhiX Tpex 56-nneTOB 
(l!/2) 

(c S =+ 1/2, -3/2}) MOJKHO nonyqHTb UpOCTO 3BM9HOll HHJKHero 3Haqxa; npH, 3TOM B OKOB-
8 - • 

qaTe!!hHbiX pacqeTax nano HMeTb B snny cpopMYnhl {10-13) • .Uanee cneAyiOT Ta6nnnbl nnH 

6apHOHOB C o6biqHhlM CnHHOM 3/2, 

Ta6nH!JB XI 

.UexynneT 6apaonos (nanecTHhlX peaouaucon) c Z = 1 (S = 3/2, S 
8

= 3/2) 

BonHoBaH WYHKUHH q8CT11U8 Q I I - y s 

-
I. )(Ill (#) 

2 3/2 3/2 I 0 ~(8/2) (3/2) 
(+) 

2. X 112 ~ta/ 2l I 3/2 I/2 I 0 (8/2) 

3. )(122 
(0) 

0 3/2 -I/2 I 0 
(3/2) ~~~)2) 

~ 

4. )(222 ~(8/2) ~ -I 3/2 .-3/2 I 0 (8/2) 

5. )(113 :I*<+) I I I 0' -I 
(8/2) (3/2) 

6. X 128 };•(0) 0 I 0 0 -I (8/2) (1 V2) 

?. )(223 };•(.:) -I I -I 0 ~I (312) (S 1'2) 

a. 
x;:;2, 

=·(0) 
( 8/2) 

0 I/2 I/2 -I -2 
9. X 233 =·<-> -I I/2 -I/2 -I -2 (3/2) (l!/2) 

IO. xaaa o- -I 0 0 -2 -3 
(8 /2) (8/2) 

16 

Taelnuga Xll 
~eKynneT OapHOHOB C z = -1 ( s =3 /2, s 8 = 3/2) 

BonHoBaH WYHKUHH qacTlm;a Q I I a y s 

I. X H4 ~(-) -I 3/2 ,-3/2 -I 0 
(3 /2) (3/2) 

2. xu' K<o> 
(3/2) (8/2) 

0 3/2 .. .;.I/2 -I 0 

3. xua, X<+> I 3/2 I/2 -I 0 
(8/2) 

(8/2) 

4. au ~C++l 2 3/2 3/2. -I 0 
)((3/2) (8/2) 

!I 5. xu6 
(3/2) 

I*(O) 
(8/2) 

0 I -I 0 I 

6. 456 :i:•<+l I I 0 0 I X (8/2) (l!/2) 

7. )(556 i·<++l 2 1 I 0 I 
(8/2) (3/2) 

s. H6 ;;.<+> I I/2 -I/2 I 2 
)((3/2) - (8/2) 

9. 666 a.c-++> 2 I/2 I/2 I 2 
)((8/2) (8/2) 

IO. 666 ' i)<++) 2 0 0 2 3 )((3/2) (8/2) 

(8HatiOK " = '' Ha]:l CUMBOJIOM ti8CTIU~ 03HatiaeT, KaK H paH:&Ille 
1 

HOByiO 

'll8CTHUy). 

Taelnuga Xlll 

TpHnneT ClapHOHOB c z = 1/3 c<a>=s/3 
2 

( s = 3/2, s 8 = 3/2) 

BonHoBas WYHKUHH Q I I y . s a 

I. 114 123 136 

\3/2) +x(3/2l +xcan> I I/2 I/2 I/3 0 

2. )(124 +)(223 +)(236 
(8 /2) (3/ 2) ( 8/ 2) 

0 I/2 -I/2 I/3 0 

3. xru +x2u +xaa6· 
(8 / 2) (8 /2) (8 /2) 

0 0 -2/3 -2/3 -I 

17 



--·-. 

Tac5Jrnga XIY 

Tp>tnJieT c>apHOHOB c z = -1/3 c<at 8/3 Ta6Jrnga XYI 
. 2 

< s = 3/2, sa= 312 )· 15-nJieT tiap:r10HO.B c z = -1/3 c<a> = _32_ 
2 3 

( s = 3/2, s = 3/2 ) 

BonaoBaH @yHinJ;Hff Q 1 1 v s 
8 

a 

I. x 144 +x245 +x
345 

0. I/2 -I/2 -I/3 0 " BOJIHOBaH !IJYHRUUH Q I 1
8 Y s 

( 81 ~) (8/2) ( a/2) . 
145 266 866 

2. xc 812, +Xc 812, +Xc8t2> I I/2 I/2 -I/3 0 

3 146 . 256 866 I 0 0 I I IH 245 346 0 I/2 I/2 I/3 0 • x +x +x 2 3 I , I. -x + x -3xcat2> - -
(8/2) (8/2) (8/2) i (8/2) (8/2) 

2 146 + 238 -3 m I I/2 I/2 -I/3 0, 
• Xc8t2> Xcan> XC8/2l 

3 146 + m 866 I 0 0 2/3 I 
Ta6m~ua XY ·1 • xcv2> X can> -- x<8t2> 

I5-nJieT c5apROHOB C Z=l/3 c<:>=32/3 4. X2H .• -I 3/2 -3/2 -I/3 0 
. (8/2) 

cs =3/2, s 8 = 3/2) . 5. tu _ 2 x 246 0 3/2 -I/2 -I/3 0 
:X ( 8/2) ( 8/2) / 

6. x2Ga -2xua I 3/2 I/2 -I/3 ·. 0 
(3/2) (8/2) 

BOJIHOBaH !IJyHRUHH Q I I a Y S I 7 m 2 3/2 3/2 -I/3 0 ' 
• Xc8/2l 

I. x 114 + x 125 -3x 186 I I/2 I/2 I/3 0 , 8. xt~~> -I ' 1 -I - 4/ 3 -I 
(8/2) ( 8/2) (3/2) ' 

2. xu• +x228 -3){286 0 I/2 -I/2 I/3 0 9 · .,_au 0· I 1 0 -4j.3 -I 
(8/2) (3/2) (8/2) • "'(3/2) 

3. x'M +x2u -3x·u6 0 0 0 -2/3 -I O 866 I I I -4/3 -I 
( 812) (3/2) (8/2) I • X 

14-. 116 2 3/2 3/2 I/3 0 can> . 

5 \3(.2
'_ 2 12a I 3/ 2 I/2 I/3 O • II. x~"6 0 I -I 2/3 I 

• Xc 812, Xc 312, - . C812l 

6. x 228 -2x12
1
4 0 3/2 -I/2 I/3 0 I2. xu6 -x

258 I I 0 2/3 I (8/2) (8 2) (3/2) (8/2) 

7. x::; 2, -I 3/2 -3/2 I/3 0 I 3• x tu 2 I I 2/3 · I 
8. x 11" 2 I I '~/3 I <

812
' 

9 \S:~a> I I 0 413 1 
I4. x 26 ~ I I/2 -I/2 5/3 t 2 

• x<812}. C8/ > 

IO. Xc~~> 0 I -I 4/3 I ·· 15. x 16.6 2 I/2 I/2 5/3 2 
II • x 135 - I I · I -2/3 -I <

312
' 

i3/2) . 

I2. xc!;~,- xc~~82> 0 I 0 -2/3 -I 
I3. x :~;~, -I 1. -I -2/3 -I I Sro ace SU(3) . -cyc5MyJI:&THnJieTH .1VIH 56-nJieTa c s 3 = + 3/2 

Ilf. xaaa u I/~ I/2 -5/3 -2 (8/2) - -

15. X 
834 -I l/2 -I/2 -5/3 -2 

(812) 
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~ 

My/IbTnnneT Meaoaoa 
A 

'P B 5 
a a 

'P fjb (anaqKn ·A,B, a a, f3b 
aaaqeHHSI KaK n JtnSI 6apnoaos) cocTaBnSieT 143-nneT rpynnhl SU (12) 

Sp 'P 
12 A 2 G 

:E 'i' =:'E :E 
A 

A=t a==t o=l 

'9 ao ... 0 • 

fiPHRHM810T Te ;)KQ~ 

a cnny Taro, qTo 

(Hl) 

B TeHaope rnA ' 
T B BepXHnlt HHaeKC OTROCHTCSI K TpHOay, a HH;)KHHlt - K 8HTHTpHOay, 

TaK qTo 6apnoanoe qncno Meaoaos aaseaoMo pasao aynro. 

143-nneT Meaoaoa paanaraeTCH aa aenpnaoanMhle npeacTaaneHHH rpynnhl SU(bJ xSU{2) 

no cxeMe (nepb!IH nn¢pa o6oaaaqaeT paaMepaocTb npeacTaBnennH SU (b) , BTopaH -

paaMepnoCTb npeacTasneHHH SU (2) ) 

..!.1!. ~ (1,3) + (35;3) + (35,1 ), 

T.e. coaep*HT aeKTOpHbilt· cnarneT, BeKTOpHbilt 35-nneT n nc:esaocxanHpnhllt 35-nneT. Bex

TOpHbilt. CHHI'JlOTJ •eCTOCTBOHHO, HOUpllBOaBM B Sp(6) , 8 BCO qeThlpe 35-nneTa pa3Jl8I'8IOT-

CSI Ha nenpHnoaHMhie npeacTaanennSI rpyniihi SP(6) no cxeMe 

J 35, i ) = ( 21, i ) + ( 14 • i ) 

( i = 1 HJlH 3) • 

HenpHaoaHMbie a Sp(6) npeacTaaneHHSI paaMepnocTn 14 _n 21 pacKnaahiBSIOTCH 

aanee Ha SU (3) -cy6MynbTnnneTbi no cxeMaM: 
I 

_14 = 8 + 3 + 3 

21 = 8 + 6'+ 6 + 1 • 

3aMOTHM, qro H3BOCTHb19 9 BOKTOpHbiX M930HOB aanonHSIIOT .npeaCT8BJleHHSI p83Mep-

HOCTH 8 II 1 B SU(3) 1 Bxoa~He B BOKTOpHhli!. 21-nneT Sp(6) a H3BeCTHhle 8 

nceaaocKanHpHblx Meaonoa aanonHHIOT SU (3) -oKTeT, npnaaane;)Kamnlt 14-nneTy c S = 0 • 

Hn*e cneayroT Ta6nHHbi SU (3) -cy6MyllbTHnneTOB 143-nneTa M930HOBo 

20 

' 'l 

Ta6nHya I 
G 

BeKTOpHUH CHHr1IeT eaa=6a :E v:0 (S=l) 
fjb b o=l• ,... 

BonHoBafi WYHK~H sa Q z I I . 
3 

y s 

I. ~Ia 
lb 

0 0 0 0 0 0 o. 
2. ?; Ia 

2b I 0 0 0 0 0- 0 

3. 2a -I 0 0 0 0 .0 0 ?; lb 

I aa 
KaK anaao na Ta6nHnhi, nro6aSI na Tpex npnaeaeHHblx ljlyaxnnlt ?; /3 b eCTb SU(3)-

cnnrneT c onpeaeneHHolt TpeTbelt npoeKnnelt o6blqnoro cnnn~. HopMnpoaanayro ljlyHKnll!O 

aanncaTb a aToM cnyqae oqeHb npocTo, ecnn npnHHTb nanpnMep, _qT~ 

a a 'I' a a 
l 'I' {Jb • fjb 

) = 1 ~-. (a ./ {:3 , a =I b ) 

(IP',aa . , IP aa ) =1 
a a a a 

a a IP fjb {'I' ) =- _L 
a a • fjb 11 

(no noBTOpSIIODlHMCSI nnaeKCaM CyMMbl HOT) 

nocneanee ycnoane SIBJISIQTCSI cneaCTBHeM ( 19). Toraa HMeeM 

e Ia yll s• ~ IP lo 
= --

lb 6 b lo 
c=l 

e Ia 
a• 8 'P lo = __ b_ I 

2b '1/6 c=l 
2o 

a 8 

e
2
• =~I 'P 2o 

lb '1/6 lo 
o=l 

BonaoaaSI ljlynKnnn nceaaocxanHpHhlx Meaonoa na Sp(6) 21-nneTa nMeeT ana: 

2 
( IP aa b'b tpab h a'a ) = S ba s•b =I , h + , 

I ab' aa I 
a=t 

(20) 
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(uuAeKC '1 ~ cnesa suuay YKS3biBaeT ua cuurneTHOCTb rro oobi'lHOMY crruuy, T,e, S = 0 ), 

rAe h ab - MSTpH'lGCKHil TSH30p CHMIIneKTH'lSCKOi! rpyiiiibl Sp (6) : 

ab · 0 I 1 0 0 
h=<-1 p).I.=<o1o>• 

0 ·I 
h ab = ( I 0 ) • (21) 

0 0 1 

rrpH'lSM 

Is: = 
S ab' 

hL 'b I 

ab a b'b 
(22) 

s = Ish, h 
I 

"''· 

Terrepb aarruweM B BUAe Taonuu SU (3) - cyoMynbTUIIneToB coAep)l{aHHe sToro 21-rrneTa, 

OTMGTHM, 'ITO Anli paccMaTpHsaeMbiX Meaouos c Z = 't. -f , KaK u Anli 6apuoHoB c 

Z = + 1 M0)1{H0 HASHTHqlHilHPOBSTb SU (3) -cyoMynbTHIIneTbl 083 HSnH'lHli KBSAPSTll'l-
- (3), 

uoro orrepaTopa KaauMupa C 
2 

; TaKux cny'laeB 6yAeT eme uecKOnbKO, 

-
Ta6RHya II ' 

CHHrneT nceB~OcKaRHPHHX ueaoHOB c z = 2/3 

BonHOBaH IDYHKUHH Q I I y s 

I I I 2/3 0 I 
I • ts • 

2. 1s: 
0 I 0 2/3 0 

-I I -I 2/3 0 I 

3. 1S! 

4. 2 I -I I/2 -I/2 -I/3 -I 
1sa 

5. · 1S ~ I I/2 I/2 -I/3 -I 

6. 1S! -I 0 0 -4/3 -2 

22 
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I 
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Tat5JIHya lli 

CeKcTeT nceB~ocKaRHPHHX ueaoHOB c z =- 2/3 

BonHoBaH IDYHKUHH Q I I 
a 

y s 

I. sa 
I 2 I I I -2/3. 0 

2. s• 
I 2 0 I 0 -2/3 0 

3. ~s~ -I I -I -2/3 0 

4. 1s 
4a 0 I/2 -1/2 I/3 I 

5. tsaa I I/2 I/2 1/3 I 

6. sa I 
,I 3 0 0 4/3 2 

Ta6JIHya IY 

OKTeT nceB~ocKanHpHux ueaoHoB c 
(I) 

Z=O (C 
2 

= 6), 

BonHoBaH IDYHKQHH Q I I a y . s 

--
I s 1 + s 2 0 I I I ,2 

-2 sa 
I 3 0 0 0 0 0 

2. sl 
I 2 I I I 0 0 

3. tstt 
2 

-GIS 2 0 I 0 0 0 

4. 1S; -I I -l 0 0 

5. 1s 
3 
2 0· I/2 I/2 -I -I 

6. tsat -I I/2 -I/2 -I -1 

7. Sl 
I 3 I I/2 I/2 I I 

8 . s 2 
• 1 a 0 I/2 -I/2 I 2 
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Ta6JIHua Y 

CMHrJieT rroeB.ztooKaJIHpHmc MeaoHoB o z = occ = o > 

BOJIHOBaH ~YHKUUH Q I a y s 

1 2 a 
I. ,s' +,s, +,sa 0 0 0 0 0 

BOJIHosyro cjlyaxnnro Sp(6J 14-nneTa nceBJ:tOCKangpHblX MeaonoB aannmeM B BHJ:te: 

A ab - ·Ab• = l: ( 'l'aa b'b 'l'ab h •'•) = h - . 1 1 ab' 
, 

a= I aa. 
(23) 

nnn 

A• = 
ab' 

A h 
b 'b • 1 b 1 (24) 

IIpn STOM 

8 a 12 A I p\1,1+8 l: ( lA I' J =l: ( ) = l: '!'A =0, (25) 

1=1 1=1 A= I 

HMeSI B BHJ:lY nocne.nnee COOTHOWeHHe, H8J:(O, KBK H BbiWe, II03800THTbCSI 0 rrpaBHnb-· 

noa nopMe cjlyHKnnA qacTnn. TaK KaK (25) J:t8eT naM 

1,1+8 2 14 25 14 • 36 26 (26) 
l: I ,A I + 2L ( ,A • f' ) + ( 1 A • ,A ) + ( ,A • ;A a6 

) ] = 0 • 
1=1 

Mbi MO)KeM npHHSITb 

I ·AI,1+3 I'= 2 (i = 1, 2, 3) 
1 . 3 (27) 

( ,·A l,t+a , 
1 

A l. <+a )=-i-(i.f ) . 

TorJ:ta nerKo MO)KHO nonyqnTb nopMnposanHbie BonnOBbie ¢ynKnnn. Hn)Ke cneJ:tyroT 

SU(3) -cyoMYnbTnnneTbr paccMaTpnnaeMoro Sp (6) MY nbTnrrneTa. 

24 

Ta6Jmga YI 
0KT8T H3B80THHX IIOeB,1{00KaJIHpHI:DC M830HOB 0 Z=O 

BonHoBafi WYHKUMH qaOTUI{a Q I Ia y s 

I. y3 ( Au + A2a) 
T.t t 

''I (0) 0 0 0 0 0 

2. A24 11 (·) -I I -I 0 0 1 

3. ~ ( ·Au _ A 2a) 
y2 1 1 

11 (0) 0 I 0 0 0 

4. ·u 
,A 11(+) I I I 0 u 

5. 
16 

K<+> I 1/C. I/C. I I ,A 

6 • 1 A 26 K(OJ 0 I/2 -I/C. I I 
7. ,A 

34 K<·> -I 1/2 -I/2 -I -I 
8. 1 

A a a K(O) 0 I/2 I/2 -I -I 

Ta6nwga Yll 

TpnrrJieT rroeB.ztOcKaJIHpHHX Meso HoB c z = 2/3 

BOJIHOBaH WYHKUHH Q I I y s 

I. I A 
12 

0 0 0 2/3 0 

2. ,A 
13 0 I/2 I/2 -I/3 -I 

3. 
23 

-I I/2 -I/2 -I/3 -I ~ 

25 



Tae5mma Yill 

TpniiJieT rrceB;liOcKaJIHPHHX uesoHOB c z =- 2/3 

]OJIHOBaH . <:IlYHKIUifl Q I I a y s 

I. I 
·A 43 0 0 0 -2/3 0 

2. 46 
0 lA I/2 -I/2 ·I/3 I 

3. 56 
I I/2 I/2 I/3 lA I 

TaKIIM o6paaoM Mhi IIMeeM see KoMnonenThl ncesrtocKanS!JlnhiX Meaonos. 

nepeft,[!eM K paCCMOTpeHHIO SU(6J 35-nneTa B9KTOpHbiX M930HOB. 3TOT 35-nneT, 

KaK y:>Ke 6wno OTMe'leno, pacKnarthlsaeTCSI no Sp (6) na 21-nneT (artecb BXOLtiiT non'eT 

II3BeCTHhiX seKTopnhiX Meamros) II na 14-nneT, .llanee aTn Sp(6) MyJibTnnneTbl pacJUia-

LthiBaiOTCSI na SU(3) -cy6MynhTIInneTbi KaK II ncenrtoCKilnS!JlHhie 14 n 21-nneT, BserteM 

cnertyromne o6oana'lenna rtna·KoMnoneHT 21-nneTa: 

ab la 2a b 1b 

co> 5 =('Pib' -'1'2b 1 )b 
'I' lb 'I' 2b ) a'a 

+( ,- , b = s 
Ia 2& (0) 

S ab ='I' Ia h b
1
b + 'P lb 

, 
a a 

h 
(I) ~· 2~ 

s 
(·1) 

ab 2a b'b 2b a'a 
'P,b +'l',h 

lb la 

= 
ba 

s 
(I) 

s 
(·1) 

ba 

ba 

(28) 

(29) 

(30) 

c npoeKnneft cnnna S = 0, + 1 
3 -

COOTBeTCTB9HHO ll aHanOI'H'IHbie 0603Ha'leHHH LtnH KOMHO-

HeHT 14-nneTa B9KTOpHbiX M930HOB 

:!6 

~-- . 

;I 

Aab 

(C) 

Ia 2a b'b 
=('l'lb 1 -'1'2b 1 )b 

lb 2b , 2 
-('1' , -'I' , )b""-b•b'l'lo 

Ia 2a · 3 to 

Ia b
1
b - 'I' lb h a'a -...!. bab 'I' lo 

ba 
·A"b ='I' 

2b1 h =- A 
2a' 3 2o (I) (I) 

&b b 1a 2b a'a 1 ab 2o ba 
A ='I' 2& h -'I' b --b 'I' = -A 

(•I) lb' ta' 3 lo (•I) 

npii'IeM 
3 

l: ( A l,l+a 

(k) 
} = 0 

I= I 

(k=O, +1) 

-A 
(0) 

ba 

(31) 

~32) 

(33) 

(34) 

n cuny ycnonna (19), 0TMeTnM, 'ITO npn noMomii b ab MOlKHO OLtHH H3 B9pXHHX llHLteK-

COB onyCTI!Tb BHI!3, 

HMeH B BHLtY <jlopMyHhl (28...:34), Mbl aanameM SU (3) - cy6MyJibTHHH9Tbl TDnbKO 

LtHH np09KilHH 06hi'IHOI'O emma S = 0 , a LtHSI OCTaJibHbiX LtBYX HX MO:>KHO nony'IHTb 
3 &b 

npOCTOli HO,[!CTaHOBKOll 3Ha'IKa k y <jlyHKilHil (It) S H (k)·A ab 

Ta<5JIHga IX 
CeKCTeT BeKTopaux ueaoHoB c Z= 2/3 

BOJIHOBafl <:IlYHK~llfl Q I I a y s 

I. S I 
(0) ' 

I I I '2/3 0 

2. sl 0 I 0 2/3 0 
(0) 3 

3. sa 
(0) 3 

-I I -I 2/3 0 

4 •. co>s a, -I I/2 -I/2 -I/3 -I 

5. S I 0 I/2 I/2 -I/3 -I 
(0) 8 

6. Sa -I 0 0 -4/3 -2 col e 
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Ta6mtga X. 

CeKcTeT BeKTOPHUX ueaoHOB c z =-2/3 

BonHoBaH ~YHKUHH Q I I y 
• 

I. s. 
(0). 2 

I I I -2/3 

2. s• 
(0) • 

0 I 0 -2/3 

3. s• 
(0) t 

-I I -I -2/3 

4. s• 0 I/2 -I/2 I/3 
(0) • 

s. S G I I/2 I/2 I/3 (O> a 

6. s• I 
<o> a 

0 0 4/3 

Ta6.1Il'lga XI 

Cmfl'neT BeKTopHoro ueaoHa c Z=O H c<•l, o 
2 

BonHoBaH WYHKUHH Q I I a y 

s t + s• ~o>s: "'~u 0 0 0 0 
(0) I (0) • 

Tac5mtga Xll 

0KTeT BeKTOPHNX Me30HOB C z = 0 H c<•> = 6 
2 

BonHoBaa WYHKUHH Q I I • 
y 

I. s' + s• -2 s 3 
"'., 

(0) I (0) 2 (O) 3 U 
0 0 0 0 

2.<0>S~ I I I 0 
3. s 1 -s• 

(0) I (0) 2 
a 1 0 0 

4. s• -I I -I 0 (0) I 

s. s 3 0 I/2 I/2 -I (0) • 

6. s• -I I/2 -I/2 -I (0) I 

7 S 1 
• (O) a I I/2 I/2 I 

8 s• 
• (0) 8 0 I/2 -I/2 I 
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r-

s 

0 

0 

0 

I 

l 

2 

s 

0 

s 

0 

0 

0 

0 

,-I 

-I 

I 

I 

B TaonHilbi XI n XII aa caMoM t~ene nxot~srr see J:teBHTh nasecTahlx nexTopabiX 

Meaoaos, npn'IeM sexTopahiil cnarneT til u n nepnaa xoMnouenTa OKTeTa «> U 1 KOTOpble 

J:taiOT aaM ae<j>nan'Iecxne '<j>n' n 'oMera•, CMemnsasrcb t~aiOT <j>nan'IecxHe q, u 
p Ctlp 

Ilpnset~eM HOpMnponaHHble BOnHODbl9 <j>yaKIIHH HOIJeTa B9KTOpllbiX M9301JOD ·a OObi'IHOM BHJ:te: 

1 • 

2. 

J. 

4. 

5. 

<Up 
= J_ [ s 14 + s 25 ] 

v2 co> co> 
38 

q, = s 
p (0) 

(-) 
p 

... 
s 

(O) 

~0) = ..l [ s 14 - s 25 ] 

-./2 (O) (0) 

C+) 
p 

15 
= s 

(0) 

3THM Sp(6) 21-nneT seKTOpllbiX M930liOB HC'IepnaH. 

Ta6IDl:ua Xlll. 

0RT8T BeRTOpHHX M830HOB C Z = 0 

BonHOBan WYHRUMH Q I 

38 
0 0 I. A 

(0) 
15 

2. A I I 
(0) 

3 • (O) A 
14 25 0 1 - A 

(0) 

4'l A 24 -I I 
(0) 

5. A 35 
(O) 

0 I/2 

6. 
34 -I 1/2 

(O) A 

7. 
(0) 

A to I I/2 

8. A 28 0 I/2 
(0) 
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b. K* <+> 16 = s 

.,. 

8. 

9. 

(0) 

K• co> 26 
= s 

(0) 

K*(O) = s 34 
(0) 

K*(O) 35 = s 
(0) 

I 3 
y 

0 0 

I 0 

0 0 

-I 0 

l/2 -I 

-I/2 -I 

I/2 I 

-1/2 I 

s 

0 

0 

0 

0 

-I 

-I 
I 

I 



I. 

Ta6Jmua XIY 
TpnrrneT BeKTOPHhlX Me30HOB c z = 2/3 

BoJIHOBaH WYHR~H Q I 

A 12 
(0) 

0 0 

I 8 y s 

0 2/3 0 

2. A Ia 
(0) 

0 I/2 I/2 -I/3 -I 

3. A2s -~ (0) 
I/2 -I/2 .:..I/3 -I 

Ta6nm1a XY 
' 

TpnrrneT BeKTOpHbiX MesoHOB c z =- 2/3 

I. A 43 0 0 0 -2/3 
(0) 

2. (0) 
A 36 I I/2 I/2 I/3 

3. A'6 0 I/2 -I/2 I/3 
(0) 

nocneAHH9 TpH TBOniiUhl ASIOT HaM KOMnOH9HTbl BeKTOpHbiX M930HOB C ll:ylieBOH 

npoeKuneil o6bi'!Horo cnnna s = 0 
8 

, aanonnstJOntne Sp(6) 14-nneT, Jlnst ocTan&HbiX 

npoeKunJ! cnnna cyoMyn&TnnneThl aanncuaaJOTCstA ananorn'!HO, TaKnM oopaaoM, Mhi nMeeM 

BCe KOMllOH9HThl M930HHOro Myn&THllllaTa lp B p83MapHOCTII 143, 

B aaKnJO'Ienne aaTop BhipalKaeT ncKpeHHJOJO 6naronapnocTb H.T. Tonopoay n 

B.B.CTpyMHHCKOMy aa none3Hhie oocylKAaHHst n HHTepec K paooTe. 

n n T e p a T y p a 

1. B.B.CTpyMHHCKHil, H.T. Tonopoa n n.r. <l>aKnpoa. fpynna 
CHMnneKCTH'IeCKOJ! n cnHHOBOil CHMMeTpnn. npenpHHT OHHH 

2. H.Bacry, J,Nuyts and L;Van. Hove. Phys. Lett., 9, 279 (1964). 

3, H.Bacry, J.Nuyts and L. Van Hove. Nuovo Cim., 35, 510 (1965). 

4. H.Bacry, J.Nuyts and L. Van Hove. Phys. Lett., 12, 285 (1964). 

5, H.A.CMopoAHHCKHil, Y<I>H 84, 3 (1964). 

SU (12) KaK ofu.ennnenne 
P-2175, Jlyona, 1965. 

6. B.r. KaAhiweacKnJ!, P.M. MypaASIH, H.A.CMopoAHHCKnil. SU(6) -cnMMeTpng a cnn&HhiX 

0 

I 

I 

H allt!KTpOMarHIITHbiX B3aHMOJleJ!CTBHSIX aneMeiiTapHblX qaCTHUj npenpHHT OHHH P-2061, 
Jly6na (1965). 

------ ·~·--~-~-c---~----,_, __ --.----.---~---··-----.,.,.,--, -~ -~=-=--

PyKonnc& nocTynnna a naAaTen&cKnil oTnen 
15 HIOHSI 1965 r, 

' j 


