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l.BBe)leHHe 

B pnne na5opaTopn~ y~e coanana n ycnemno npnMenneTCR B onhlTax n~ pac

cennaro a po~nennro qacTnn nonnpnaoaannan npoTonnan Mnmenb n, cnenoaaTeJibHO, 

. noneano nonpo5no o5cynnTb paann'IHbre ee npnMeHennn B !f>nanKe Bb!COKHX n nn:a

KHX sneprn~. 

B 'laCTHOCTH, npoTOnnan nongpn:aoaannaH MHmeHb naeT aoaMo~nocTb neTanb

no npoaepaTb npe.ttCKaaaHHH, nonyqennbre na ocnoae Teopn~, o5'be.ttn:nmomnx neTpn

an:anbHbiM o5paaoM BayTpennHe H cnanoabre CHMMeTpnn aneMeHTapHbiX qacTnn. 

nocKOnbKY nonnpaaannoHHhle nanennn ne~aT nonnocTbro.aa npenenaMH cTanaonap

noll: rpynnhl SU (6) , neo5xo.ttnMo o5paTnTbCll K ee pemrrnBIICTCKHM o5o5meunnM 
/1-3/ 

(eM. o5aopbi a nnTapoaannyro TaM · nnTepaTypy). 

PenHTIIBIICTCKI!e o6o5mennn SU(6) , ocnoaannhle na npHMenenn:n KOHe'lnQ-

MepHbiX II 6eCKOHe'IHOMepHb!X (yHHTap!Ib!X) lqleJ!,CT8B1leHH~ HeKOMJl8KTgb!X rpynn 

SL(~C) a U(6,6) , BCTpeTann: PHll TpynnocTell:, onnaKo OT 6onbmHHCTBa H3 HHX 

MOlKHO OTBJieqbCli1 ecnn orpaHH'IHTbCSI paCCMOTpeHHeM TOnbKO KOJIJIHHeapHbiX nponec-
/3 4/ 

coa. HaaecTHO (cM.1 aanpaMep, ' ), qTo npe.ttcKaaanKn, BhiTeKaromHe H3 SL (6,C) 

IIJIH U ( 6, 6 ) ( C npHMeHeHHeM K<;>He'IHOMepHb!X npe.tiCT8BJiaHH!t H yqeTOM BCeX · Hepe

rynnpHb!X HHB8pH8HTOB HJIH oe<;:KOHe'IHOMepHbiX YHHTapHb!X npe)lCT8B1leHH~), .t11lli KOJI

JliiHeapHb!X nponeccoa MOlKHo nony'IHTb nenocpe.ttcTBenao, npHMennn Konnaaeapnbre 

no.ttrpynnhi STHX rpynn, T~e. COO'J'BeTCTBCIIIIO [SU (3) X SU ( 3) ] H SU (6) • 
con w 

Ocoohrll: naTepec no PHllY npn'IHH npe.ttcTaanneT CHMMeTpHn [ SU(3)xSU(3)] 
coli 

B o-nepBb!X, OHa HBJIHeTCR MHHHM8nbuhlM OO'beJlHHeHHeM CRMMeTpHH SU ( 3) H cnn:-

.lroBbiX CBOHCTB qaCTHll, H, CJie)lOBaTenbHO, ee 9KCnepHMeHT81lbHOe onpoaep~e!Ine 

nMeno Obi O'leHb TRJKenbre nocne.tiCTBliR .ttnH sToro 11anpaanennn aoo5me. Bo-BTOPb!X, 
161 

Ha Taopan KoneMaHa BbiTeKaeT, qTo rpynny SU (6)w, nopo~.ttenayro onaoapeMeH-

Hb!MH KOMMYT8llHOHHb!MH COOTHOmeHHRMH Me~y KOMJIOHeHT8MII TOKOB, HeJib3SI )la~e 



B npelle1Ie OJlHRaKOBb!X M8CC paCCMaTpHB8Th K8K TO'IHYJO C.HMM8Tp.H101 B TO Bp8MSI 

K8K K C.HMMeTpH.H [SU (3)x SU (3 )] era apryMeHThi He npn:MeHIIMbi. B-TpeThiiX, 
coli 

CHMMeTpiiSI SU ( 6) 111 B pru:te C1Iy'laes lipiiBOilHT K npOTIIBOpe'IIIIO C 3KCnepiiM8HTOM1 

oco6eHHo peaKoMy Jl1ISI anHIIriinru:tiiii noxoSinierocll amriinpOTona B JlBa Meaona 
171 

B TO speMSI KaK rpynna [ SU (~) x SU (3)]
00

tfiOKa BbiJlep:lKIIBaeT cpasnenn:e c onbiTOM. 

3To, KOHe'lHO, He JUI!II88T rpynny SU (6)W U8HHOCTII1 TaK KaK 8C1III npHJl8p:lKHB8Th

CSI TOlt TO'lKH 3p8HHSI1 'ITO K01I1I.HHeapHhie CIIMMeTpii.H He SIB1ISIIOTCSI C1I8JlCTB.HeM He

KOTOpOll: 6onee OO!IIOH C.HMMeTp.HH B npn:pOJle, TO OH.H MOryT OhlTb C1I8JlCTBIIeM TOnh

KO KoHKpeTHolt JliiHaMI!KH nponeccos n, cneAoBaTen&no, Jl1ISI paan.H'IHhlX npoueccos 

MoryT pa60T8Th paanii'IHhle xonnnneapHh!e rpynnhi. 

6 
/8/ " 

l13y'leH.IIIO XOIUI.HlteapllbiX CHMMe'rpiii!: liOCB5lllleH IIHK1I pa OT • B HaCTOSinieii 

pa6oTe Mhl npn:MeHS!eM cn:MMe'rpiiii [ SU (3) x SU (3)] n SU ( 6) K nponeccy 
coli W 

pO:lKJl8H.Hst oap.HOnHbi:lt pe30H8HC0ll lipll pacceSIHH.H 6ap.HOHOB Ha 6apiiOH8X. 

2. BoccTanosneH.n:e MaTpiiiihl peaxniiii ll1ISI po:lKJleHHSI peaonanca 

snepell IInii Ha38Jl 

Tiponecc 

A+ B-+ C + D, (1) 

r~:te C - peaonanc II A , B , D - 6apnomi, MOJKHO ll1ISI yrna pacc-eSIJmSI 0 = 0 
, /9/ 

nnn () = 11 onncaTh c noMO!IIhiO 'leThipex cnn:panhHhlX aMnnn:Tyll f 
- vlv2,v3v4 

£1/21/2,3/z -1/z a f-1/2 1/z, 1/z- 1/2=e (2) 

fl/21/z,I/21/R=b. f-1/z 1/2,-1/z 1/z=d 
v

1 
,v

2
,v

3
,v

4
- cnnpanhHOCTH 'laCTIIli A , B , C , D cooTseTcTsenno). 

AMn1IHTYAhl a 1 b 1 e , d MO)KHO li01Iy'IHTh1 liPOH3BOilli B peaKIIIIII ( 1 ) non

HbiH OlibiT, T.e. B llllHHOM Cny'lae COMb H03aBIICHMhiX li01ISipll3aiiiiOHll:hiX OllbiTOB 

(Tax xax o6masr ~aaa MaTPIInhl peaxuiiii OCTaeTCSI neonpe~:tenennol!:). 

.llnSI OlittCallli:SI II01ISipU:3aiiHH 'laCTHUhi CO CliiiHOM 3/2 BBelleM TeH30phi T~M 

CO CBOHCTBE!MII , 
J 

(TL~)mm'=(JLm'MIJm) 

S T 3 TH- 2J+·1 . 
p L'M' LM - 2L+·1 BLL,BMM' 

TJ =(-l)M'l'l+ 
L-M LM 

r~:te (j1 j 2 m 
1 

m 
2 
I JM) xoailJilJIIIIIIeHTbi Kne6ma-rop~:tona. 

4 

(3) 

(4) 

• 
Ll· '~ li ,,, 
I 
. .... .:,) 

.,:' 

'I 
t 

II 
:I 

'~ 

.llnSI BOCCTaHQB1IOHH5l MaTpHIIhl peaKIIHII AOCTaTO'IHO li!3M8PJITh, Ranp.IIMep, cne

llYIO!IIHfi Ra6op B8ll.II'IIIR 

' 1 + .2 .2 .2 " 2 
A1 =2SpMll = lal +lbl +lei +ldl 

5~ + 2 2 2 2 
A

2 
= (4) SpT

20 
MM = lal -lbl -lei -ldl 

, + I 
1
a I 2 2 . .2 A.= ...... 

2 
Spu Mu M =-a+ bl -lei +ldl 

~ z 2 z 

1 + 2 2 2 2 
A 4 =2SpuzMu 1 zM =-lal +l~l+lcl -ldl 

A5 = -tv} Sp T32 Mu1 x uh M+ = Im ab* 

I 5 + 
A =--y'-SpT Mu M = Im ac* 

6 2 2 21 lx 

i 5 + 
A 7= 2 ..; 2 sp T 21 M a 2'" M Im ad* 

(MaTpHUhl u
1 

.ll u
2 

OTHOCstrCSI K nytiKY If MHille.ltl! COOTB9'l'C'l'BOHRO). 3~:teCb A
1

-

cettenne J]1ISI H8li01ISipH30BaRRhiX '18CTIIII1 A 3 - KOMIIOHeJITa TeH30pa ll8li01ISipH3aii!in 

M~llleHH,.A 4 - KOMliOHeHTa TOH30pl1 ttepeJla'lu: ll01ISipll38UIIII (or ny'IKB K 'lllCTUUe 

OTAa'IH), A 2, A 
6

, A 
7 

I! A 
5 
Mo~.o onpeAenn'l'b, naMep5lll yrno.soe pacnpe~:teneHHe B pac-

/10/ ' 
nane peaonanca nnll cny>~aSI, Korna o6e Ha'lanhHbie >~acTHUbi He nonSipnaosaHbi, 

ny>~OK nonSipiiaoaan, M.llllleRb nomqmaosaaa ll:nn o6e 'laCTn:nhl nonSipiiaOsaHbi, coot-
BOTCTBOHHO. 

Bocno&ayeMCSf npQli3B01IOM B o6me1!: ilJaae MaTpiiiibi M ' oyJleM Cttu:TaT&-, 

>~To a semecT:aelttto ll nonQ2KHM: 

Torlla 

1{3 ly 
a=lal b=lble c=lcle 

18 
d =I dIe . (5) 

2 A,+A2. 12 Al+A2+A3+Ai 12 Az+A, 2 Az+A4() 
a =-lb = jc =--ldl =--- 6 

2 2 2 2 

1 sinf3=--A 5 
11.1 b I 

1 siny= -- Ae 
a I cl 

1 sin8=-A 7 • 
. aId I 

(7) 

Benn>~HHhi A 1 .... , A 7 MO)KHQ, xoHe>~Ro, aaMeHHTh II npyrnMil OlihlTaMH, B 'laCT

RoCTn, 4Ja3hi MO)KHO onpeJlOliHTb C TO'IHOCTbiO ):(0 3HaKa ll3 001189 npOCTbiX OlihlTQB, 

HanpiiMep: 

5 



Sp u M u M + = 4 l{e be* 
X I X 

Sp u X 
+ M u M =-4Rebd* 

2x 

Sp M u u M+ =-4Reed* 
I X. 2 X 

3. J1pe!{CK838HHH KOJIJIHHeapHbiX CHMMeTpHfi 

(8) 

npe;:monarasr ffillllb JlopeHU-IIHBapnaHTHOCTb H YHHTapayro <;:HMMeTpHIO SU (J) 
1 

M0:1KHO BMUJIHTyJ:Iy peaKUHH ( 1 ) llHCBTb B BHlle CYMMl>! 'IJieHOB ( 2) H KB:1KJlyiO H3 

BMllJIIITYJl a . , b , C d pa3JI0:1KHTb UO 'IeTl>!peM YHHTBpHl>IM CKanS!paM, o6paao-

BBHHbiM Il3 YHHTBpHhlX BOJIHOBhiX «jlyHKUHl!: TPOX OKTOTOB II OJlHOI'O JlOKYIIJieTa. 

Ecn:n npeAnono:1KHTb, 'ITO MaTpnua peaKUHII HHBapnaaTaa no OTaomeanro K rpyn-

ne [SU(3)x SU(3)]..,11 , '1'0 oaa 6yAeT saanceTb OT 12 KostPtPniineaToa. OTpeAyiin-
/15/ 

poac..J ee CTBHilBPTHl>IM ~Ur;>c060M K rpynne ~U(2)xSU(3),. M0:1K!!O y6eJIHTbC!I, 

'ITO BMUJIHTyJla a 38BHCHT 0T JlByx KOStlJt!JnnaenTOB, b - OT '!eTblpex, C II d -

OT Tpex. TaKHM o6pa30M, IIOJiy'!BeM 'IOTbipe ROBl>!e COOTHOWeHH!I Me:1KJIY BMUJIHTy

ABMH npoueccoa, T.e. corn:acao (6) n (7) Me)KJ:Iy SKcnepnMenTanbHl>IMII Ben:nqn-

HBMH: 

a (pp .. N*++ n)+a(l:-p .. N*-l:+)=Ma(l:-p .. N*+:r-) 
4 

a(l:-p .. N* 0l: 0 )+a(l:-p .. Y* 0 n)= 5 a(l:+p .. Y*+p) 

vJ (9) 

c ( l:+p .. Y*+ p) +v2 c ( l:-p .. Y* 0n) = 2v~(rp .. N*0 A) -3vk(l: p .. N*'""l: +) 

y2 d(l:-p ... Y*
0 

n )+3.,j3 d(l:-p ... N*-l:+)= d( :r+p ... y+* p ). 

AMnm!TYAl>I b , c , d Bhipa:1KaroTC!I qepes Te :1Ke caMMe KOstPtPnnneH",fhi 

npn [SU(J)xSU(J)] 11-nHBapRBHTHhlX CTpyxTypax, KBK II BMUJIUTyllhl. llpOIIOCCOB pac-
eo IB/ 

CeSIHIIS! 6apnOHOB Ha 6apnoaax , CJieAOBaTeJibHO, M0:1KHO UOJiy'!IITb COOTHOWeHII!I 

Me:1Kny sxcnepnMenTaJibHhiMH aenn'l:nRaM.Il B nponecce (I) H B ynpyroM 6apnoanoM 

pacce!IH.Iln. BBHAY RX 
I'pOM03JlKOCTH 3JleCb STR cpOpMyJibl BhlllHChiBBTb He 6yAeM. 

LJ.mr peaB:UIIH (1 ), KBK II AJISI n:ro.6oro npouecca, B KOTOpOM Y'IBCTBYIOT TOJlbKO 

6ap.llOHhi, npeJicxaaan.llsr SU(6) w coa.naABIOT c npeJicxaaaHHHMH CTannoaapaol! SU (6) 

n JlOJI:1KHbi COAep:1KBTb B ce6e BCe npeJICKasan.ll!l rpynnhi SU (2)u•x SU(3 ). Cn:eJioaa

TeJibao, Ml>I nMeeM 

6 

• 

a= b = c = -·d ( 10) 
I 

ll AJIH BhlllliCBHHhlX HBMH SKCUep.llMeHT8JlbHhiX BeJIH'IHH UOny'laeM 

A, =-2A 2 A.= A. =A,= A.= A7 =0. 
(11) 

TaKitM o6pa30M1 B SU (6) W B03HHK810T aenocpeJICTBeHIIO COOTHOWOHII!I Me:1K-

;:ry nn!flcpepeHUnam..t~hiMH ce'IeJmSIMII {nnn peaxnnn anepen mm naaru:t), a:anpHMep: ........ 
Su (:£ p->N*-:r+) +· Sy'J u ( :r-p ... Nrll:-)=u(pp-oN*++n) 4 . 

v2u<:r- p ... Y* 0 n )+3y3u(!-'p .. Nr:r+)=u(:r+p .. Y*+ p). {12) 

Heo6XOJliiM0 IIOJt'!9pKIIy'Tb, <:iTO COOTROWeJm!l { 11) H& SIBJISIIOTCSI CJI9ACTBIIOM 

OO'b9JlHHeHHSI CIIHHOBhiX II BIIy'TPOHHHX CBOHCTB SJI9MOHTBpHl>IX 'IBCTHll1 B npOCTo 

cn:encTBHeM cnMMeTpnn SU(2 >u a ciinaoaoM npoCTPBHCTae. 

3 a K n ro 'I e H H e 

Kart y:1Ke 6hlllO oTMe qeao, aonpoc o6 sxcnep:nMeRTaJibnol!: nposepKe· cn:eJ:tcTsnii 

CHMMeTp:nn[ SU(3) x SU (3) ]coil tPaKTH'IeCKH OCT a eTC!! OTKphiTl>IM. TeopeT!Pl9CKH OhiJU) 

non:y'leRO 60Jlbmoe 'IHCJIO npeACK838HHl!:, OTHOC!IWHXC!I lmK K BepWHHHhiM tiJyHKUJi:!IM, 

TBK II K 'I9TblpeXXBOCTK8Mo 

Oco!Se.Bao '!:YBCTBHTeJibllhiMR K penmnanCTCKOMy o6'ben:naea:nro cxmaoBhlX 11 Bio/'1'-:' 

peaanx CHMMeTpHli sneMen-:rapiihiX 'IBCTHil AOJI:1KRhi OhlTb npencKaaaiiHR 0' ·'JeTbipel't

'IacT:n'!Rh1X nponeccax. Paccemme nceanoCKBllS!JlRhiX Meaoacra. aa flaplioaax· Ol>In:D .. 
Ill! · 181 . . · 

paCCMOTpeRO B , 8 B UpOA91UlHHOM HBMH UHKJie paQoT HCCJl9JlOB8Hhl JlByX-

Me30HHBR aaa:nr:nllRilH!I noKoSIWeroc!l aHTHnpQToaa aa HyKnoae, 6ap:noa-6apnoaao~ 

pacpe!!Hlle, pOlKJ:teHHe. B9KTOpHblX Me30il0B HB oap:noaax IICOBJlOCK8ll.llpHbiMH M930Ha

MH II B HBCTOSIW9H paoQTe - p0:1KAeRHe oapHORHbiX pe30HallCOB B CTOJIKHOB9Hl!SIX 

6apnoHo:a. 

CoOTRomeHH!I M02KJlY ce'IeRHRMJl B Ir9UOll!!p1130BBHHhiX COCTOSIRH5IX B031mK8lOT 

TOJibKO B cny~ae p8CC9HHHSI ttC9BAOCKBll!IPHhiX M930liOB .II B Cn:y'189 BHRKI'HllRilH~ 

LJ.ng 3KCU9pliM9HTBJibHOii npoaepKH OCT8llbHbiX COOTHOmeJmii aeo6XOJIHMO npOBOJllllTb 

Cll0:1KHl>Ie UOJIS!pH3BUHOHHhie 3)!:CnepnMeHThl. 0AHBK01 Ha aam B3rll.att, TBKSSI npo

Bep~a O'legp Ba:1KH8 AnSI J:{Bn:bRefimei'QpB3BHTHSI TeOpHH. 
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