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Xopowo H3BeCTHO, 'ITO penRTHBHCTCKHe o6o6weHHR
1 1

•
2 1 

rpynnbi CHMMeTpHH SU (6) 

Tlln8 U(6,6) HnH SL(6,C) npOTHnope't8T ycnonHIO yHHT8pHOCTH, HO s TO >Ke speMR A810T 

corn8CHe C 3KCnepHM9HTOM AnR Tp9X't8CTH'IHbiX BepwHH, 803MOli<HO, 'ITO 3TO CBR38HO 

C TeM, 'ITO L!nl< BOpWHH Mbl tPaKTH't9CKH npHM9HR9M He BCIO rpynny CHMM9TpHH, 8 onpe

AeneHHYIO ·xonnHHeapHyiO• noArpynny. To >Ke caMoe cnpaneAnHso An" m o6oro npouecc8, 

KDTOpbiA B K8KOll-nH60 CIICTOMO OTC't9T8 M OlKHO C'IHT8Tb KOnmiHeapHblM, C 3TOil TO'IKH 

apeHH!I npeACT8BnReTc!l CTp8HHbiM, 'ITO npeAcxaaauH!I U(6,6) An!l Aeyx~reaouHorr auHH-

/3 4/ 
rHnSUIHH npOTOH-aHTHnpOToBaoA n8pbi B noxoe ' npOTHBOpe'taT sxcnepHMeHTy. Paanuq-

Hble anTOpb/
5

•
6

• 
71 

paccMaTpHsanH TOT >Ke npouecc Ha OCHone HepenSJTHBRCTcxoll SU(6), 

BBOA!I HMnynbCHbiA wnypHoH, TaxHe pac'teTbi Hanb3!1 C'IHT8Tb nnonHe nocneAonaTenbHbiMH, 

Tax xax n106oll nponecc c aHTH'taCTHUaMH cywecTeeaHo pen!ITHBHCTCXHA. KpoMe Toro, pe-

15/ 
3ynbT8Tbl 0 no Kpal!Hell MOpe pa60Tbl , pe3KO npOTHBOp9'18T 3KCnepHM9HT8nbHbiM A8HHbiM, 

npeACTannBeTC!I p83YMHbiM H9CMOTP!I H8 npHHUHnHanbHble TPYAHOCTH, CB!I38HHb19 c rpyn

noll SL(6,C) , paccMOTpeTb ABYXMe30HHYIO aHHHr'HnsmHIO p p n8pbr s noxoe, npeAnona-

1'8!1 eaaHMOAellCTBHe SL(6,C) HHnapHaHTHbiM, XoTH SL(6,C) HHnapuaHTHa!l aMnm<TYAB 

38BHCHT OT 6onbWOr'O 'IHCna npOH3BOnbHblX <j>yHKUHA, MOlKHO nony'IHTb P!IA COOTHOW9Hlfii 

Me>KAY 8Mnill!TyAaMH H ce'teHHSlMH paccMaTpHsaeMbiX nponeccos. Te coOTHoweHH!I, xoTo

pbie nOAA810TCB 3KCnepHM9HT8nbHOA nposepxe, CXOA!ITCSl C A8HHblMlf B npeAeiT8X OWH60K, 

PaC'teT, OCHOB8HHbiA H8 CHMM9TpHH U(6,6) C Y'I9TOM He TOnbKO ,.HeperynSlpHblX CTpyx-

Typ ( HMnyllbCHblX wnypHOHOB), HO eme H wnypHOHOB 0 COA9plK8WHX y , TOlK9 npHBen 
ml ~ 

x p83YMHbiM peaynbT8T8M • HaM 3 TO xa>KeTCR snonHe ecTecTseHHbiM, Tax xax nocne-
/91 

AOB8TenbHOO BB9A9HHe BCeX B03MOlKHbiX Y~ wnypHOHOB CBOAHT CHMMOTpHIO U(6,6) 

K SL(6,C). 

B ABnbHellweM Mbi socnonbayeMC!I annapaToM, paapa6oTaHHbiM a 
1101 

/111,112/ 
MeHSieMhlM B • 

H p8Hee npu-

K8x o6bi'IHO, npeAnonaraeM, 'ITO 6apHOHbi npeo6paayiOTC!I xax SL(6,C) cnHHOpbi 

THna .pAne, 1/J ABC' .pABC • .pi.ac H MeaoHbi - xax <ll~ <ll~ <ll~ <ll ~ 
B B 

o6paayeM HaH6onee o6wee SL(6,C) - HHnapHaHTHoe Bbipa>KeHIIe H3 sTnx Cl!HHOpos " 35-

MepHbiX HMnynhCOB. Tpe6y!l p H C HHB8p118HTHOCTb H CIIMM9TpHIO no OTHOWOHHIO K 

3 



nonHbtM nonHODhtM ojlyuxUHSI~t "eaouoa, n onyqaeM SL(6,C) nnaapnaHTHLt ll MaTpn'IHbtil ane-

•et~T n e pexoaa, 38BHCliiUIIII OT 15 He38BIICHMbiX tPYHKUHlt KI!HeMBTII'IeCKHX nepeMeHHbiX s 

u (nanOMRHM, 'ITO a U(6,6) M8Tp11'1Khlfi 3JleMeKT 38BIICIIT OT eOIIHCTBeHHOii 

~ yuKQIIIf ). PeayunpySI ~tBTPH'IHblll ane"eKT no OTnollle Kmo K SL(2,C) x SU(3) nony'!aeM 

yace 'ljlii3H'IeCKIIIi' M8Tplt'trtblil 3JleMeHT, 38BifC!!Illl!lt OT 11 KOM 61!K8UH ft 3 TI!X tPYHKUI!ii: 
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BeKTOpbl BeKTOpHbiX Me30HOBi 

T8pHhle M 8TpKilbl QJlSI 6apHOHOB. 

b b + ( v v ) ,. Sp ( b b + v 
1 2 F 1 

11cnonb3YH aTOT MaTpH'IKI 

H3 SL(6,C) anSI pp annnr: 

8MI!llliTY.Il p83JlH'IKbiX npoUeCCOI 

1 ) AuunrnnSIIIHH na .llBa n 

KO H3 
3 5 COCTOSIHIISI. B03MO~ 

I 

< "+"-

3TO COOTHOilleHHe HBXO.IlHTCSI B 

2) llnH BHHHrBJlSIUHH KB C 

< rr+p· 

< : 

< : 

<,+p-

3 < r. 

(a COOT HOUie HI!SlX (6)- (8) HeT 

C - 'leTHOCTb n Tpe6oaaun e 6< 

nepe XO!lhl 113 I 5
0 

- COCTOSIHII>t) • 

3) llnH 8HHHrHJlSIUI!R It 

<u. 

( na mo6oro COCTOSIHHS!) 

< P0 
P

0 I 

<w w I p p 15 .> + 2< ¢ 9 I pp1S > 
0 0 



taHTHLIIi MBTpli'IHblil 3ne-

ll'leCKHX nepeMeHHbiX s 

IT OT eaiiHCTaeHHOli 

=> X SU(3) nonyqaeM 

IKBUHH 3TIIX <jlyKKUI!ii: 

¢ ) (4F+7F )]-
2 F' 1 2 

) -2(b b+)( ¢ v ))+ 
. D 2 1 

b + v )+ ( b + ¢ )( b v )+ 
2 1 2 1 
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(v v) + F(b b Xv v )+ 

I 2 D 7 1 2 

v Xv )-4(b+b v )(v )ll 
1 2 2 1 

v ) (4F + 7 F -24 F ) + 
2 F' 5 6 8 

( b + v X b v )-{b+ v )( b v ) II + 
2 1 1 2 

+ 
f' b b (v v ) + 
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l 
I 

rae q 
2 

- H MnynbCbl Me30HOa, .; 
1 

, .; 
2 

- nOnS<pH3BUHOKHL ie 

aeKTOpbl aeKTOpHbiX Me30KOa; m , jl- MBCCbl 6apHOHB H Me30HB; b , ¢ v - YHH-

TapKhle M BTPHilbl anst 6apHOKOB, nceaaocxanS<pKbiX H aeKTOpHbiX Me30HOB H, KanpKMep, 

b b + ( v v ) " Sp ( b b+ v v 
1 2 F' 1 2 

+ + + 
b b (v v) " Sp( b b v v + b b v v ) • 

1 2 D 1 2 2 1 

J1cnonh3yst 3TOT MBTpH'IH bllt aneMeHT, HeTpyaKO nony'IHTb npeaCKB3BKHst, abiTeKB!OlUHe 

H3 SL(6,C) anst pp aHHHrHmDIHH a noxoe. PaccMOTpHM CKa'!ana cooTHOllleHHst anst 

BMfilUITya pa3nH'IHbiX npo!leCCOa, pa3nH'IBit p p BHHHrHnnstlliiiO H3 
3 

S H 15 COCTO!tHHst: 
1 0 

1) AnaHrHn>DIHSI na aaa nceaaocxanS<pKbiX Meaona paapelllena no P -'l e THOCTH Tonh-

xo H3 
3 S COCTOS!Hilst. 803MOlKRbl TonbKO TpH npO!leCCa 1 H anst HX BMnnHTYD. H MeeM: 

I 

(1) 

3TO COOTH9WeHHe KBXOaRTCSI a OTnR'IHOM COOTaeTCTaRH C 3KCnepHMeHTBnbHblMH aaKHbiMH. 

2) llnst BKHHF'HnSIUHH HB OaHH nceaaOCXBnS<pHblii H OaHH aeKTOpHblil Me30K nonyqaeM: 

< '7 p I PP > c ...5... < '7 w I pp > 
3 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

( 8) 

(n COOTHOllleHIISIX (6)- (8) He T He06XOaHMOCTH YTO'IHS!Tb HB'IB nbHOe COCT05!KHe, T BK K B K 

C -'l e THOCTb 11 Tpe6oaaKH e Boae-cTBTIICTIIKll ann MeaoHOB aanpelUaeT cooTneTCTBYIOLII He 

nepexoahl H3 
1 5

0 
- COCTOlUIII S! ). 

3) llnst BHHHF'HnstUIIH Ha aaa BeKTOpHbiX Me30Ha nonyqaeM 

<w ¢I PP > = () (9) 

( 113 n 106oro COCTOitHHst) 

(10) 

(11) 
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<wwlp; 1S > + <¢¢l ppls > +3 < wp0 lppls > + 
0 0 • 

(12) 

+ 2< k*0 k*0 I PP •s > =4 < k*+ k*lp'ji 1S > 
0 0 

K coJKaneaHJO, OTCyTCTBHe a~~:cnepHMeHT8nbablx .aaHHhiX He noasonseT nposepHTb coOTuowe

HHll (3)- (12). 'iaCTb 3THX COOTHOWeHHII nony"lea8 /
31 

C nOMOWbJO SU(6). 

3 
AaaHrHnslllHll H8 .llBa BeKTOpHblX Me30H8 R3 S

1 
COCTOllHBll 38BHCIIT OT BOCbMa 

8MiinBTy.a, H, cne.aOB8T8nbao, HBK8JtHe COOTHOW8HH!I He B03HHK8JOT. 

Bbi"lncnHB Jtsa.ap8T M8TPH'Iaoro 3neMeaT8 (I), ycpe.llHeHahiil no H8'18nhab!M COCTOli

HH!IM B npOCyMMHpOB8HHblli no JtOae'IHbiM, nony"l8eM COOTHOweaBll M9lK.CIY Ce'leHH!IMB (no.ae

neaHbiMif a8 <j>830Bblll 06'beM) ,llnll pOlK.Il9aHSI .llBYX nC9B,IlOCJt8nRpabi X Me30aOB H 

n!lpROPO H B9KTOpHOPO M930H8 (He 6y.lleM p83nK'I8Tb 8aa&rHnllUKJO H3 
1
S H 

0 

HHll): 

IIT+p-I 2 - I IT0 P0 I 2=- 1-(56Ik+ k-I 2 -7IIT+Tr l2+ 8lk0 k0 12 ) 
81 

3 lk+ k*- l
2
-48lk0 k*0 l

2
= 17lk+k-I 2-22IIT+ITI

2
- 46lk0 kol

2 

liTO¢ 12 = 0 l11 4> I; o 

l 11w 1
2=_2__ 177P 0 I 2 

25 

I IT+ P -~ 2
- I '1 W I 

2 
+ ..2_ I IT

0 P0 I 2+ J4 IIT0 
W 12

- 36 1 k" k *0 I 
2 

= 
4 

= _!_ ( 1064lk+ k-I
2
-159 I IT+IT"""j 2-2764 l k0 k0 12

). 
81 

nceB.IlOCK8-

3s COCTOH-
I 

(13) 

)(14) 

(15) 

(16) 

(17) 

CoOTnowei!H!I ( 13), ( 14) corn8CYJOTCll c 3KcnepHMeaT8nbabiMH .ll8aa biMK a npe.11en8X ow a-

6 oK, ocTanbabie, K coJKaneaaJO, cpasaHTb He Y.ll8eTcs. 

B aaKnJO'IeaHe asTOpbl Bh1p8lKa JOT 6naro.11apaocTb HryeH Baa Xhey, P.M.PhiH.aHay 

H 51.A.CMOpO.IlHaCKOMY 38 none3abl9 o6cylK,IleaBSI H BaTepec K pa60Te. 
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