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B ltll8CCll'18CltOil ll ltBalt'roBOi! ¢B3lllt8 ll B oco6eJmoCTH B Teopuu aneMeHTapHhlX 118.CTHn 

mupo1to BCII011h3Y8TCSI TeOpHSI rpyuu .llllSI ouuca.enn reoM8TpD'<J8CltBX B .llDB8MB'l8CltllX CBM

MeTpnil ¢D3H'<J8CXBX cncTeM. Kalt reoMeTPD'l8Cltll8 CDMMeTp11H, CBH38Hllbl8 co CBOi!CTB8MB 

06hlqaoro npocTpaHCTBa-BpeMenn, T8lt ll .llBHaMD'<JeC1tDe CBMMeTpnll, CBSl38Hllbl8 C Ollp8A8118H""'. 

BblMll B38DMOA8i!CTBllSIMD, nrpalOT 6om.my10 pOllb B ¢n3Blt8. C O.llHOil. CTOpOllbl, OJIB Mor}"I' 

CIIYJKl!Tb npoaep1toi! .llOllyCTDMOCTD lt0Hltp8THblX AllBBMB'<JeCltllX Teopui!, C Apyroi! CTOPOBhl, C 

BX llOMODlblO MOJKIIO no11yqBTb pSl.ll C118ACTBHil, lie 3H811 , ltOllltpeTaoro BBA8 B38llMOA8i!CTBBn,. 

TOl!blto npeA11011aran, 'ITO 3a1t0Hhl npnpoAbl cor11acy10Tcn c npuannnaMn nuaapnauTaocTn. 

BaJKHan 0611acTb npnMe11.eDBSI rpy1111 CDMM8TpllH CBH38Ha C pa3ll0lK8llll8M ¢n3D'<J8CltllX B811H'<Jllll, 

nanpnMep• 8MIInHTyA· pacce11BBH, B PHAbl ll llHTerpallbl 110 6a3llCHbIM ¢yllKilllllM npeACTSBlle

BHil STHX rpynn C TeM, '<JT06bl .M81tCDM8llbHO ucnOllb30BSTb CBOi!CTBa llDBapnaHTBOCTll AIIH 

pemelllln. 38.ll8'1H, no11yqBTb npn611HlK8JmSI Tnna T80pHB B03Mymenui!, llCCl!8AOBaTb CBOilCTBa 

auallBTll'<JBOCTH, llpOAOlllKSTb aMIIIIHTYAbl B Apyrue KBIISl!bl ll ne¢n3nqecxne 0611acTn ll T.;. 

r11aBa f AHccepTanun IIOCBnmeua O.llBOi! B3.npo611eM llpllM8D~HHSI reoMeTpll'<J8CltllX CHM

. MeTpBil B Teopllll 3118M8DTapHbIX '<JSCTBII, a BM8DBO, BBBSpHaDTHhlM pB.3110lK8DDSIM pelll!Tn

BllCTCKHX aMnllllTY.ll 110 ¢YRltllllHM, 06pa3y1011u1M 6a3HC AIISI npeACTSBlleBDil rpyllllbl nopeBI1a. 

B o6meM Bl!Ae npo611eua 06 HHBapnal!TllbIX p83110JK8llll11X 6bllla IlOCTSB118ll8 B pa6oTe 

/1/ 
Bn11eHJtnna ll CMopO.llllBCKOro I r.11e 6b!IIO IIOKS3aHo, 'ITO AIISI 6eccnnuoBblX 'ISCTllll pa3110lKe-

BBSI no 6a3HCHbIM ¢YRKIIHHM 11enpllBO.llDMbIX 6ecxoaeqaoMepnbIX npe.llCT8B118HHil rpyllllbl no
peuna MOlKHO no11yqHTb, pa311aran COOTB8TCTBy10mne SMnllHTYAbl no co6cTB8HBbIM ¢yRKIIHSIM 

/1/ 
onepaTOpa nannaca a npocTpaucTae no6aqeacxoro pe1111THBucTc1tux cxopocTei!. B n3yqen 

onepaTop na1111aca B '18Tblpex CDCT8MBX KOOpAHHaT, IIOCTpoeubI II011llbl8 ua6ophl ero co6cT

B8HHbIX ¢yux11ui!, ltOTOpbI_e OTHOPMDPOBSHbI C IIOMOniblO M8TO.llOB llHTerpallbHOi! reoM8Tpllll. B 

CBS13ll C no11y'l8Hllb!M p83ll0lK8HBIIMll B03Hlllt pH.It 11po611eM, 'ISCTb ltOTOpbIX pemeua B r11aBe J 

AHCCepTallllB. 

B § 2 paccMoTpena CBH~b uuaapnaHTHbIX pa3110lKeHHil c Teopnei! '18Tb1pexuepuoro Mo-
. /2 3/ . 

M8HTa KOIIH'<J8CTBa ABDlK8HDSI ,.' • noApo6uo ncc11en0Ballbl CHCT8Mbl KOOp.llHHaT, BB8A8HHbI8 

/1/ ' . 
B , 11Qlt838B8 DX CBSl3b C nepeMeHHbIMD MaHA811bCT8Ma 8 U , BblllllCSHbl BO 

Bcex '18Tblpex CHCT8Max ltOOp.llDHST KOMIIOH8HTbI MOM8HT8 KOIID'18CTBa ABlllK8HllB H llOK838HO, 
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'!TO pll.3A8n81Il18 nepeM8llllblX 11 STIIX CllC'1'8Max ltOOp)X]lll8T CBJl38ll0 C All'.8r0l!BlIJJl'.OCTblO on

. peAM8llllblX nonHblX 11a6opoB ltOMMyTHPYJOlllllX onepaTOpon, JIBru!IOllXRXCJI ·RJ1Bapua11TaMR .noJt

,rpynn rpymrbl nope.e:na. Harutellbl xnaC(:ll'l8CltR8 B8nR'IRllblt COOTB8TCTBYJOllXR8 STRM onepaTO

paM, • S/18ltTpoMBrll.llTBbl8 noT81!1XllaJlbl nonen, B ltOTOpblX Oll.ll smnJIIOTCJI RHTerpanBMR ABB

llC8ll.llSI. 

B § 8 llB!tA8Hbl nee, .C TO'IJIOCTLIO AO conpIDK8HHOCTR, 11enpepblBHbl8 noArpynnbl OA-
M/ .. 

HOPOAHO!t rpynnbl nope.e:na R RccneAOBSHbl KX RRBSpBBHTbl • .noxa38ll0 cneAy10mee yTB8plK-

A8ll.ll8: ltBlKAOMY pa36R8Hlll0 rpyDitbl nope.e:na Ila noitrpynnu, o6nSABIOlllJl8 BllBapRBRTBMB, co

OT118TCTByeT OARS ltOOpABHSTHBR CHCT8MB, B ltOTOpolt nannacBBH 118 rBnep6on0HA8 nonyCltaeT 

· H /Bl 84 pa3A81I8RH8 11epeM81lllblX. 3BeCTllO , 'ITO cymecTBY8T CHCT8Mbl, B ltOTOpblX pa3A8nH-

IOTCSI 118peM81lllb18; 3ll8Cb, accneAySI noArpyl!llbl rpynnu nopeana, nOIIYll88M 7 B3 Jll!X, T.e. 

11ce, 061ISABIOllXB8 OAJil!M nel!'l'pOM, l! TOlll,ltO S'X'B. EenR neno'llta noitrpynn 38lt81l'll!Ba8TCR 

01:tHonapaM8Tpa11ecxon no1:trpyn11on 11poCTpallcTB8HHblX npameHRII, TO nonyqaeM '18Tb1p8 

CDCT8Mbl, "paCCMOTpeHHbl0 B § 2. nepe'll!CIIBM · 3/:t0CL )l8no'IKR IIOArpynn H COOTB8TCTBYIOllXR8 

CHCT8Mbl KOOpABIIST: 

l. TpeXM8pllall H AByxM8pHaSI _rpynna BpallXOHBII npBBOAJIT lt C,P8pK'18Cl!:OI! CBCT8M8 SJ 
2 2 2 2 

B ltoTOpolt /:tl1Br0HBIIL.IU,I L • L 1 + L2 + La II L 1 (anecL II nan&me L 1 , X: 1 (1-1,2,3)-

reHapaTOpbl npoCTpBHCTB8HBblX B r1mep60J111'.'18CKBX noBOpoTOB, COOTB8TCTBOHHO) • 

· 2 2 2 
2. Tp11XMep1IaR 'rpynna nope.llila, B xoropoll ncerAB AHaroaanen onepaTop X:1 + IC 2 -La 

MOJK8T 61>1TL ABl!Llll8 pa36HT8 TpeMR cnoco6aMB: 

a) rnnep6onB'!8CKBSI CKCT8M8 

6) rnnep6ol!B'18CKSSI CHCT8Ma 

H -1:tuaroaanen La ; 

L (no6a11encxoro)- AHaroHanea K 1 

B) rxnepoonH'l8CKO-OpHC!p8pll'l&cKAR CHCT8M8 HT - ABSrOHanea· IC, - L 8 

3. rpynna llBBlK81IHll 8BKIIBAOBO!t nnoCKOCTH, B KOTOpol! AH8I'OllaneH HllBapnaHT 
2 2 · 2 

0 - (L1+K2) + (L 2 -IC 1 ) 

a) opHc,pepn11ecKaS1 cncTeMa O - nuaroaanea eme La 1 

6) opnc,pepn11ec1to-TpallCIISl1lHOllll8SI CHCT8M8 OT - AHaroaan&llbl LI+ IC 2 , L 2 - I( I . • 

4 • .nnyxnapaMeTpB'lecxasr rpynna TpaacnRn:BD 11a nnnRnnpe; Anaroaan&aoCT& onepaTO-

pon L .I , IC I npKBOAHT K nnlmllllpH'l8CKOll CKCT8M8 KOOPAHH8T c. 

Paapa6oTaa npocTOlt rpa,pn11ecxnl! MeToA, onHC1>iBa10mul! paa6neHne aa noi1rpynn1>r, H 

ABllbI npanuna, cornacao K0T0phlM C noMOfilbIO 8TBX rpaq>BKO'.B cpaay M0lK!I0 0IIHCST& reo

M8TpH'18CKR CHCT8Mbl K0OpABllBT B BblIIRCATL co6CTB81lllbI8 IPYllltllHH B paanH'lllhlX CHCT8Max. 

B § 4 paccMOTpea nonpoc 06 OCTan&HblX ( annnnTB'18CKHX) CHCT8MSX KOOPABllaT, . B 

KoTOpbIX paanenH10TCS1 nepeM81lllb18 B ypanaeauH nannaca. PaccMoTpea 6onee npocTOli cny
/4/ 

'ISH rpynnbl ABHJK8HHH 8BKnHAOBOll nnoCKOCTH H noK83Bll0, 'ITO n106oll CHCT8M8 K00PAH-

aaT K, Aonycxaromelt paaneneHHe 11epeMeaa1>rx B ypanaeaHH lit/, - >. ,f, , rAe, Ii -nanna-

4 

CBSH Ha en~nnnonolt nnocltOCTBf MOlKllO conoc~aBHTL IIBH8ltHblft C8.MOCOllpJllK8HHblA onepaTop 

L It , RBIIRIO!lXRllcsr 0/:tHOp0/:tHblM KBBApilTR'lllblM _IIOIIHHOMOM B reHepaTOpa:x; · E2 • Oneparop 

L1, onpenensteTCR 0AH03HB'IJIO (c TO'IHOCT&IO AO IIHHeltnolt ltOM6HHanan c /i Tpe6onan-

8M ero AHBr0HSIIbllOCTB HS CllCT0M8 IPYHKllKlt, p83A8n0HHblX B K. EcnK K 11po6eraeT nee 

CBCT8Mbl KOOpAHHaT, AOllyCKBIOllXB8 p83/:t81I8HBe, TO L It npo6era8T ,Bee lXIIJ18ltHb18 caMoco-

llpSIJK8HHb18 na,p,pep8JIIIBSII&Hb18 onepaTOpbl BTOporo nopSIAKB, KOMMyTBPYJOllXR8 C /i • 

O6cyJKAa8TCSI nonpoc O ,Pll3B'IOCKOM CMblCIIO llBaroBan&HblX onepaTopon. .nan&Heltmee 

BCCn0AOBaHB0 (KOTOpoe He Bomno B /:t~HllYIO ABCC8pTanu10) IIOKS3ano, '!TO OHII T8CHO CBR38-

Hbl · C TSK H83bl1188MblM)I BbICfilBMB CBMM8TpBRMB B KBBJITOBOI! B Knaccn11ecxon M0X8BBK8. 

fnaBbI II B III nocnsrmenbl nonpocaM, CBll3BllllblM c perui:TBBHCTCKRM o61>8ABll8JIH8M 

rpy1111 reoM8TpB'l8CKOlt B AHll8Mll'18CK0lt CHMM8TpBB B TeopBB aneMeHTSJ)HblX '18CTBn:, a HM0H-

Ho, c npHM0H81lH8M rpynn SL(6,C) H U(6,6) lt K0MBHeapHblM npon:eccaM. 3TH rpynnu 6bl-
' /6-8/ /9 10/ . 

nu IIP8/:tll0lK8HbI H838BBCBMO pSIA0M aBTOpOB ( CM. • 0030pb1 ' B llBTHPOBaHHhl8 TaM 

pa6oThl) B K8'18CTB8 pensTHBHCTCKRX o6o6menn CBMM0TpBH SU(6) • B OTnH'IR8 OT H30TO

nH'IOCKOlt HHBapH81lTH0CTH HIIH YHHTBPHOA CHMM8TpBB, K0T0phle B ll8KO'TOpOM H/:t8811H3Hponaa-

HOM llp8Jl8118 MOJKHO C'IHT8Tb TO'lllbIMH CBMM8TpBSIMH, rpynnbl SL (61 Cl H U(6,6) o6na-

AAIOT OllllOlt oco6eaaocTLIO: /:t8lK8 ypaBll8HH8 ,nHpBKS AnH cno6onahlX 'IBCTHn: H8BllB8pHaHTllO 

no oT~omeHnIO K aTHM rpynnaM. Ypanaenne .nnpaxa AnSI xnapxon B aaanorH'lllble ypanaellRSI 

~upna-naynn HIIB EaprMSllllB-BnrHepa MOlK!IO aanRCBTL ,POpMan&llO B HHBapHallTH0M BHA8, 

BBOAH MHOroMepllb18 HMnyn&Cbl, npeo6pa3YIOllXH8CR no npHC08AHH81lllbIM npe)lCTaBneaHHM co

OTB8TCTByJOD1HX rpynn.· TorAB aMnnBTY/:tbl nponeccon pacnaAa, pacceHllHSI H P0l!Cll81lBSI '18CTHn, 

oapBOlll1b18 H M830HllbI8 TOKH R T.n. MOryT C0A8plKBTL Kalt perynS1pllbl8 BHBapll8HThl, nocTp0-

8Hllb18 H3. 0/:tllHX nonll0BbIX ,pyHKilHH 'IBCTHil, T8K ll HeperynS1pllb18, 38BBC5IfilH8 SIBllO R OT 

BB8A81lllhlX Mll0X-OM8pHblX HMnynhCOB. 3TH HeperynS1pllb18 HllBSpHaHTbI BO Mllornx pa6oTax 

onycxam1cL,. '!TO 11pnneno AnSI nponeccon pacceS1HHS1 K npoTHBope'IBJO c axcnepnMellTOM (aa-

/11/ . - - + 
11pHM8p0 B llonyqeHo, 'ITO ll0IIRpH3BnHSI rnnepolla B peBKilHB IC P ➔ 8 IC panmi lly• 

. ' /11/ • 
nro, B TO Bp8M5I KSK sxcnepHM81lT )laeT - 0,8). B Toll lK8 pa60T8 H PSIA8 ApyrHX OTMe-

'I0H0, '!TO C Y'l8T0M TOllhKO .perynsrpllblX BllBapB81lT0B ',PH3R'l8CKaSI' M8TpBUa pacceSlllHB, 

nony-qeaaaH nocne penyxnun n1>1cmell CBMMeTpHH K noArpynne SU(3l x L , npoTHBope11nT 

ycnoBHJO YHHTapaoCTH. OAll8KO C BB8ll81lH8M aeperynSlpHblX CTpyKTyp BOllpoc cymecTB0llll0 

ycnol!'llnncsr n, aa aam narnS1n, ae nony'll!n oxoa11aTem,aoro pemeauS1. 

~BKTll'IOCKH nee ycnexn rpynn BblCmBX CBMM0Tpni! CBB38Hbl C paCC¥0Tp81lH8M Komm

aeapllblX nponeccon. CnenonaTen&ao, HM88T CMblCII OTK838TLC5I OT Tpe6oBallHSI SL (6,C l -

HnH U (6,6) - CHMM8Tpnn_,B nenoM' H Tpe6onaTh irnnapHallTllOCTH T0nLKO AnSI KonnnHeap-

llbIX nponeccon. 3To o::iaa11aeT nepexoA oT yxaaaaa1,1x rpynn K nx 'xonnuaeapabtM' non

rpynnaM [SU(3) x SU(3)]
0011

xnn SU(6lw 
/ 12, 13/ 

Bonpoc 06 YllHT8pll0CTH II0TOM yJKe 

CT0Jih 0CTpo ae CTOllT (Tg]t Kalt ycnonne yHHTapH0CTil nonpaayM8B88T HllTerpnpoBaHRe no 

BC8MY npocTp83CTBy). 
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C STOii TO'IXR apel!BB 0'18.IIL none3BO paCCMOTpen. nocne)10BaT8nbBO Bee B03M0)({Bbl8 

ltOMBB88pBb18 nponeccbl. 3TOII nporpaMMe 6bln noCBBII!8B ItHltn pa6oT. 'ISCTJ,, R3 ltOTOPbIX 

BOmna B rnaBbl .11 ll III AJICCepTaitHR. ITpR STOM Mbl -B83)18 np11MeD:B8M T8ltD:mcy rp)'JI!Ibl 

SL(6,C) llml' U(6;6) C y,I8TOM Bcex perynupD:bIX II neperyllllpllbIX ltllBaPJlaD:TOB, 11 'ne-

. TPYABO BKA8Tb, 'ITO nonyqa10mK8CSI irpll STOM Bblp8lK81!BB KIIB8pll8HT!lbl OTHOCllTem.110 COOTB8T

CTBYIOmKX B:OnnBB8jlpHbIX nonrpynn. 

B rnaBe · 11 paccMOTpeB M830H!Iblll ane1tTpoMarRBTHb11! TOlt B npennonoJKemrn paami:'1-

HbIX CllMM8Tpllll, 

B §§ 1 ll 2 xopoTKo, B yno6nol! AIIB cpan11e1IRB q,opMe noBTopSIIOTCR BblBOAbI oTBocu-

Tem.no M830BD:oro TOKa, KOTOPbI8 6b!IIH nony'IBBbl B IIHTepaType Ba OCBOB8 SU(3) - R 
/18/ 

SU(6l-- CllMM8Tpllll (cM. o6aop Hrye11 Baa Xbey ll IlHTllpOBBBHy10 TAM IIllTepaTypy), 

B § 3 paccMoTpeB TOK B BapymeBD:oli CHMM8TPllll SL(6,C) 
/14/ 

• IToxaaaBo, 'ITO Me-

30HBbll! TOK, yAOBII8TBOpBiomnlt Tpe6oBaHHSIM apMHTOBOCTll, coxpaH8Bll10 B8KTOpaoro To1ta, coi-
' A A 

paHBBHIO '18THOCTll n C -naBapHaBTBOCTH ll npeo6paayrolIOIIICB KaK CIIRHOpbI 1B , Iii 

OTD:OCHT81IbBO rpymtbl SL(6,C ) •. 38BHCllT OT nSITll q,opM!pSKTOpOB. B "'ipll3ll'18CKHII"' TOK 

AaroT BKIIaA TOIIbKO TpH KOM6HB8IlHH ll3 RBx: 

<Pli,,lii>=(I + k
2 

,- . l -::--r-2µ 
l:i ) ifµ ( ef, + ef, F A) + 

w, k 2 + 
+ TµT I a Hf" ce e> 

+ ' . + 
+ <-1 1 +12 +1 8 He"o1:~-e"<11:e 11-

fa + 
---,- ifµ c1:e )(ke>l(v+ V A)+ 

. /t F 

+ _l_ (1 1 -1 2 -fa l 'pn,µ 
2µ 

+ + + 
kp f, ce,, ( V if>n'A>-e,, (ef, VD All ' 

rne f m p+q k m p -q ( q , p - HB'l81IbBMI! R KOII8'1HMlt IIMDylibC Meaoaa) t 

(I) 

µ -Maces 

M830lla, r/, R V - yHHTaplIM8 MaTpllilbl OKT&Ta DC8BJlOCKRIIRPHMX II IIOH8T8 B8KTOpHb!X 
+ ' + + 

M830IIOB, ( -BeKTOp nonllpH38IlRII B8KTOp1Ioro Meaona R r/, ef,FA = Sp(ef, ef,A-ef,ef, A). 

-1.+ A + . + A 
'I' VD = Sp(ef, VA+ V r/, A ) ,. rAe - aapS!)10Ball MaTpHita B SU (3) • 

0TCI0)1B BRAHO, 'ITO B SL (6,C) -CIIMM8TpRII OJlRII B TOT lK8 !p.OpMipBKTOp f =-1,+12 +fa 

onpeAenSieT B8pOSITHOCTb paAHRUROIIHOro pacna)la B8KTOPHMX M830HOB II BX MBrlIHTHbl8 MO

MelfTbJ. 

/16/ 
B § 4 paCCMOTpen TOK B aapymeJIIIOII CIIMM8TpHH U(6 ,6) • Tox, npeo6paayro-

mnltcg no npucoenHH8HHOMY Dp8ACTaBn8JIIIIO U(6,6) , aaBRCHT nocne _y'leTa ncex Aonon-

HHTenbHMX ycnOBHii OT 4 lj,opM!pBKTOpOB. '¢H3H'l8CKHfi' MRTpH'IIIbll! aneMeHT TOKR ,38BHCHT 

OT AByx KOM6HHanuii H nonyqaeTCR R3 (1), 8CIIII nonolKRTb 12 = fa • TaKHM o6pa30M, 

BAo6aBOK K npencKS3RHIIllM SL(6 ,c ) -CHMM8TpHR nonyqaeTCB, 'ITO aneKTpH'l8CKH8 lj,opM-

lpaKTOpb! AIIR nceB)lOCKamlpHblX R B8KTOpHb!X M830HOB paBHbl Apyr Apyry. 
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B § 5 cpanJieBbl npencxaaaam1, BbITeKalOIIlHe Ha cnMMBTpHII SU(3) , SU(6) , SL(6,C:) 

11 U(6,6) , 11 o6cyJKAeHa B03MO)KBOCTb 3KCn8pllM8llTBIIblIOII npoB8pKII. BOIIbfilH~CTBO np&JlCKB-

38BIIII AIIB P8Jlll8IlllOIIHbIX pacnaAOB BeKTOpHbIX M830HOB IIIIK CKMRplloro 

Ka8T 113 . SU (3) ( C. y'leToM ef, Cd -CM8Wl!BBBIIR), OCTMbllb18 ll3 SU (6) 

X -Meao11a BbITe

H BCnencTBll8 STO-

ro ·ae MOlK8T cnylK!ITb npoB8pKoll BbICWIIX CKMM8TpHII. IToaTOMY npe)lnaraeTCB 11ccne)lOBBTl, 

POJKA81Il18 M830BD:bIX nap B OllbITax co BCTp8'IllbIMH 31I8KTpon-no3HTpOBD:bIMH lly,IKSMH. ITp11-

/ l5/ 
B9Jl8HO BblplllK8Bll8 AIIB C8'18IIIIB STOro nponecca B U (6,6) -CHMM8Tpllll 

rnaBa III noCBBII!8H8 ABYXM8301IHOII aBIIllrHIIBilllll BBT!lnpoTOBa 11a 1Iy!LJIOH8 B paanll'IHbIX 

_cxeMax CIIMM8TpHII, 

/16/ 
B § 1 nonyqe11a.aMnllllTYJlB JllIB aaanrn/lllllHH 6apuoa-anTH6apnoaaoll napbl B nBa 

OKTBTBbIX IIIIH CIIHrneTHbIX nceanoc;KanS!pHbIX Billi B8KTOpHbIX M830Ha 113 ruo6oro Hll'IMbHoro 

COCTOBIIBS! B npennonoJKeD:lllt YHRTapaoll CIIMMeTpllll, ITonpo6ao paCCMOTp811 cny'lall BIIHRX'IIIIl!lUtll 

B noKoe aBT!lnpoToHa aa HyltlIOBe, K KOTOpoMy OTIIOCIITCB 6om.mHIICTBO aKcnep11MeHT81IbHbIX 

)1SHHbIX 1H nony'l&llbl COOTD:OW811HS! M8JKJlY aMnnnTynaMII KOHKp8TllbIX nponeccoB, paanH'ISB, TaM 
l 8 

X'Jl8 3T0 Hy)({Bo, anHRrlllISinlllO H3 So- It s,..;. COCTOllHllll HB'IBnbBoll napbl. 0TM8'18HO, 'ITO 

6om.mHHCTBO COOTHOme1111ll BMTeK88T npS!MO 113 lf30TOilll'18CKOll IIIIBapnaHTHOCTII CIIIIblIMX B38-

IIMOA8fiCTBIIII H 'ITO H3 

TYABMR Tnna 

SU(3) BbITeKa10T TOIIbKO JlBB cnO)KBl,IX COOTHOW8lIHS! M8lKAY aMnmt-

HK° Ko*IPPa s, >+yS[<ITo rf,.jpp>+<IJP° li>P>l -

- a < l)r/, I p; > - <rr o Po I p; > = o • 
(2) 

AIIR npoBepKII KOTOpbIX JI8 xBaTaeT axcnepRM8HTBIIblibIX )18HHMX (Ha'lallblIOe 
I 3 
So-.lllIR S1-

COCTOlllIH8 paannqaeM TOnbKO Ami nponeccoB, pa3pemeJIIIMX R3 o6oux COCTOlllIRII; ef,c.i 

CM8WIIBalI118 JIB Y'IT81IO) • 

B § 2 K )1ByXMeaonaoll BlIH!lrHnSinllll B noxoe DpHMeaena CRMM8Tpllll ( 11/ 
SL (6,C • IToxa_aa-

HO, 'IT0 lI8CMOTpll Ra TO, 'ITO '!Plf:3R'18CKRII' MSTpH'IHbllt aneMelIT 3RBHCHT OT 11 DpOH3B01Ib

lIMX KO!ICTBIIT, B03JIRK88T nenblll pan C00TJIOW8JIRII M8JKAY BMDnnTyAaMR II C8'18HRRMII KOJIK

p8T!Ib!X nponeccon."·Ha-aa JI8)10CTaTKa aKCD8pHM81ITRIIbliblX ABlIHbIX TonbKO 'IBCTb R3 lIRX 

MOlK8T 6MTb cpaBHeHa C onMTOM, il, HM81IHO, COOTJiomenne M8lKAY aMDIIIITynaMn poJKABHRS! 

AByx DC8B)10CKanirpBbIX M830HOB~ 

<JC+ JC- !PP>• <IT+ IT- lpp> +<JCOI(O !PP> 

n MBJKAY C8'18HHRMH (no)leneHHblMII HS q,aaOBblll o6'beM) nponeccoB pp 

1 
.u + - -u o o s -..,-[56u + - 7u,,+IT- +BuKOK-o 

,r p ,r p o• K x-

3o-K+ K-- 48uKoXO*= 17uK+K- -22ulT+,,- -46uxoiol 

7 

(3) 

Aa:HHrHnsntHH : 

(4) 

{5) 



Bee 8TH COOTBOID8HHSI O'l81ll, xopomo BblIIOnBSIIOTCSI, KpoMe Toro, B 

M8Tpllll B03BHK88T PRA cnenmpll'18CKHX aanpeTOB: 

SL (6,C) -CHM-

(1 (JJ¢, a (1 p O ¢, • (1,r O ¢, • (17'/P = 0, (6) 

3TH nponecchl, AellcTBJIT8nbHO, He Ba6moi:ta10TCS1, 

PeaynbT8Thl, nony'IBIIIIhl8 B 

'18!IBhIMJI ApyrllMB aBTopaMH B 

SL (6,C). -CJIMM8Tpllll ,cpaB!I81Ihl C peaynbT8T8Mll, nony

/20/' SU(6) c BBei:teHHeM 11Mnym,c11oro mnyp11011a. 11 B 

[SU(3) x SU (3)] ooll 
/21/ 

B § 3 p8CCMOTp8Hbl cnei:tcTBHSI U (6,6) -CRMM8Tpllll AnSI lla!IHoro nponecca. nocne 
I • 

Y'l8T8 Tpe60B8BHR 6oae- CT8TRCTJIKJI Ami M8301IOB JI C - R!IBapl18HTHOCTH B 8MnnRTYllbI Bxo-

llllT 8AJIHCTB8HH8SI npoll3BOnhH8SI noCTOSIHHaSI, JI COOTB8TCTBy10mnll M8TpR'IHhll! aneMeHT MOJKHO 

aanncaTb B BHJ:te· 

ri:te 

- " + + 
Ma g{3ipiqtf,[b b(¢, 1 ¢,2 )F -bb (<(, 1 'P2) F) -

Iµ - . + + 
___ tf,y8 ip{(q,1 )[b b(V1 ¢,2 )F+Sbb (V

1
cf,

2
)F]-(q,

2
)[1 _: 2]1 

m 

- 1 ( 
~ µv>.p 

- + . + + . 
Pµ q 11 tf,yp ,t,1, 1>. [b b(V 1 ¢ 2 l0 +5bb (V 1 ¢J)0 -2(b b)(V 1¢,2 il-,

2
.\[1 t2ll 

1 .. - .+ + + 
,,_~cµv>.p Pµqv '1>. , 2p ipy5 ,f,[b ~CV1 V2 lo+Sbb (V1 V2 )i,-2(b b)(V 1V2 )) + 

(7) 

- + + 
+3tf,iqtf,(,1 , 2 )[b b(V1 V2 )F -bb ,<V 1 V2 )F) 

. - • + + :.h ,f,iqtf,(q,l)(q,2)[(3+ Llb b(V1V2) +(-3+5L)bb (VI V2 )Fl+ 
2(m"i') m F m 

I - " -" + + 
+ L[,;, '1 tf,(q,2) + ,;,,I ,;,cqel )][b b(V, V2 )F + Sbb cv, V2 )F]I m 

. m,µ -cp8AIIH8 MSCChl B 6apl!OII!IOM JI M8301IIIOM MynbTnnneTax. 

BbI'IJICnHB C noMOIIlblO (7) C8'18BH8 ll8BHOro nponecca, nony'laeM COOTHomeang MBJKAY 

ce'leBH~Mn, np11Bei:teBBhle AnSI pp - aBHBrllnSinHn B. Ta6n11ne 1, 

B § 4 npoBei:te!Io cpaB!I8BH8 npei:tCK838!Illll paanll'IBbIX CHMMeTpnl! MeJKAy co6oll JI C 
/16/ . 

onhITOM • TToKaaaHo, xaxne ycnoBnR ByJKHo nanolKRTb aa MaTpB'IBblll aneMe!IT nepexoi:ta, 

nony,i:e!Iahlll B yauTap!Ioll CHMM8Tplln, 'IT06hl OB CTan RHBap11aaT1IblM no OTBomean10 K 

8 

SL(6,C) R K U(6,6) 0TM8'18H01 'ITO MBorne np8ACK8381IHR, Bb1TeK8IOIDH8 113 U(6,6) , 
' . * 

p83KO llpOTHBOP8"18T axcnepnMenTy (oco6enno· COOTHOmeauSI, COA8plK81I{H8 IC-11n11 IC -M830Bbl 

Bapyma10TCSI Ha nopS!llOK n 6om,me). CnenoBaTem,ao, nony'IBBBbl8 pe3ynbT8Thl MOJKHO C'IH

TaTb CllnbHhIM apryuearou B nonb3y rpynnhI CHMMeTpnn SI.'(6,C) 11 ee xonn11neapHol! non-

rpynnhl [SU(3) x SU{3)] 

SU(6)w • 

JI npOTHB rpynnbl U (6 ,6) Hee xonn11Heapnoll noi:trpynnbl 

Cnei:toBaTenbBO, 61,mo 61,1 0'181Ib lKBnaTenbBO nony'IRTb BOBb18 naaa1,1e ·o llBYXM830BBOli . 

aaanrnnSlllRII B noxoe D npoBeCTR cpaBneane C npyrnMn COOTBomeHHSIMH, BbIT8Ka10mnMn R3 

SL(6,C) n nony'leBnhIMH B nnccepTannn. 

CnTyattHSI B8CKOnbKO ycnolKHSl8TCR TeM, 'ITO B 3TH COOTHOID8HHSI BXOllSIT ,'laCTHllhl C 

cnnbHO OTnH'lalOII{JIMHCSI MftCCftMJI n "ITO, cnenoBaTBnbBO, aey'ITeHaoe aaMn Bapymenne CHM-

M8Tpnn SU (3 ) MOlK8T oKaaaTbCSI cymecTB8HBbIM npn cpaBHeHnn C onbITOM, OT 3TBX npo6-

neM MOJKHO. na6aBRTbCR, ecnn cpaBHRBaTb C onbITOM npencK83a!IHSI, xaca10mHeCR OJlHOli H 

Toil lKe peaKUnn, ol!Baxo 9To Tpe6yeT BbmonHeHnSI 6onee cnolKHbIX (non1rp11aannoaa1,1x) onbI

Tol'I,· B '18CTHOCTH, 0'18Hb noneaao C 3TOll TO,KH apennSI 6blno 61,1 11ccnen0Banne 38BHCHMOCTH 

nonaoro ce'leHHSI oT Ha'lanbHoil nonRpnaannn 6apnoaoB (aaanrnnS!llnR nonBpnaoBaHHoro aHTH

npoTOHa Ha nonBpH30BaHHOil npoTOHHOl! MHWeHn). Bonpoc O 38BHCHMOCTR nonaoro C8'10HHSI 

/22,23/ 
Ha H8'18nbHoli nonSipnaannn n nono6Hble BOnpocbl 06cyJKAeH1,1, HanpnMep, B 

nnccepTSllllil BKnJO'l8eT Tpll npnnOlKBIIRSI, B KOTOpblX llOKa381Ibl H0KOT0pb10 M8T8MaTn

'18CKJ18 T00p8Mbl ll3 rnaBbl I, 

B npnno)KBHllH 1 ll8HO llOKa3aTenbCTBO KpnrepnSI conpS!lK8HHOCTll llBYX aneMeHTOB H3 

anre6p1,1 nn rpynnb1 nopenna. 

B npnnolKeHnn 2 paccMoTpeHbI Tpn xnacca na Hai!neHHbIX nonrpynn rpynnbl nopeHna n 

llOK838HO, 'ITO OHR He 06nana10T HHBapnaHTOM HJIK8KOro nopS!llK8, 0cTanbHbl0 nonrpynnbl 06-

·nana10T nHHei!HblMll H KBanpaTR'IHbIMH HHBapnaHTaMn, HailneHHblMH B rnaBe I, 

B npnnolKBHllH 3 naua xnaccmj,nxannH KBanpaTH'IHbIX nonHHOMOB, CllMMeTpH'IHblX B re

aepaTopax rpynnbI llBHlK8HllSI 8BKnHllOBOli nnoCKOCTH, noxa3aHo, 'ITO HX MO.lKHO. pa36llTb Ha 

'10Tblpe Knacca, KOTO!'.>hIM COOTB8TCTByJOT ABKapTOBCKHe, nonS!pHbte, napa6onn'l8CKJl8 H an

nnnTH'l8CKll0 KOOPAHH8Tbl. 

- 12-4, 14-18/ 
OcaoBHbte peaynbTaT1,1, Bomenmae B naccepTann10, ony6nnKoBaHbI B pa6oTax • 
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Pyxonuch nocTynuna B H3JlaTen&cKHII: OTJlen 

6 anpenn 1866 r. 

Ta5nnna 

PP - 8lllllil'lln.!lllllH aa ABS M830lla cornacno Cl!MM8Tpllll 

ITponecc 

,,+ ,,

+ -IC IC 

ICoio 

+ -p p 

popo 

IC+*IC_ .. 

JC°*KO* 
c.icu 

Po"' 

,,+-;; ,,,-p+ 
IC+IC-*,IC-IC:f;,. 

ICoi°*,KolCo* 

7/Po 
)(.po 
0 0 

fT p 

)(_(,) 

7/c.l 
0 

fT"' 

,,o ¢,1J¢,x.rf,,po¢,,c,xf,,¢,¢, 

YcpenaeHahIII: :S:Ba)lp8T MaTpll'll!Oro 
aneMeaTa 

I 
4 
I 
I4 
I 
23 
3,6 
I 
L 
4,3 
5,3 
0,44 
I,9 
3,7 
2 
I,3 
0,66 
5,5 

3anpemel!hI 

11 

U(6,6) 

Ceqeal!e. ( np11aHT BO Bl!BMSlllI:e 
q>a30BhIII: 061,eM) 

I. 
3,4 
0,85 
9,2 
0,48 
7,9 
I,2 
0,56 
0,36 
3,9 
4,2 
0,3 
I,3 
I,5 
I,7 
0,5 
0,46 
4,6 


