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Ill 
B pa6oTe nanKBHa B MeJDKosa 6bUla llpe.IUIOlKeBa llOArJ)ylllla SU(6).. rpYilllbl 

U (12) , BBnsnomaliCII peaBTBBHCTCKHM o6o6mesUM rpynn~o~ SU(6) • Hosa11 rpylllla 
a 

CTpOHTCSI Sa OCSOBe BB8,!18HBll T8K Sa3b1Ba8Moro W -CilHBa, KOTOp&d! Ollp8,!18n518TCll AeA-

CTBHSM sa ~ysAaMesTan&sble 12-Mepa~>~e ABpaKOBCKB~ xsapKB B aRTBKsapxu rpynnbl U(l~: 

w z (12) • ~ I z 

·~-~Yo Ix (1) 

w y(12) • ~ y 0 I y 

B 

W:,(12'") • ~ I z 

(2) 
1 x(~)·-~ yoix 

W y(12*) • -~ y
0 

Iy 

3Aecb I 
X Iy , I z - 4 - Pll.llll~>~e MATpBili.I upaxoscxoro cnBBa. 

BseAeHBble TaKBM o6pa30M reaepaTopbl W -CilBIIa KOMMYTBpyiOT CO CB06oAHbiM 

ABpaXOBCKBM raMHn&TOHH8BOM B C reBepaTopaMB npeo6pa30BaBBA nopeHil8 B Banpasne-

HBB OCR z • noaTOMY W -CIIBB COXpaBBeTCll BO BCeX OAHOM8pHb1X KonnHReapBbiX npo-

lleccax TRila Tpex'UlCTB'lHbiX sepmBR, ~OTopoJKAeHBll • pacceiiBBll JmepeA-RA3aA, een• OCb 

Z Banpasneaa BAonb BMIIyn&COB 'IBCTBilo C AJlYrOI CTOpORbl, II:OMIIOR8RTbl W -CilBIIa 

Ill 
o6pa3yiOT anre6py n. rpynnbl SU(~ , B, xax OTMe'laiOT asTOpbl pa60Tbl , rpyma 

SU (2) w BBnsreTCll penBTRBBCTCII:BM asanoroM rpynn~o~ o6bl'lHOro cnusa SU(~ a • 

npB STOM B3 Ollp8A8B8BBA ( 1)- (2) cneAyeT, 'ITO B CX8M8 CBMM8TpBB SU (6) W 6apROH-

RbiA MYn&TRIIBeT §!! ADnlK8R COBila,!laTb C 56-nneTOM RepeniiTHBBCTCKOA rpyiiilbl SU(6) J 
a 

a B M830BHOM 36-nneTe He05XOARMO llp0B3BBCTB 06MeH COCTOSIRHA BSKTOpHbiX M830ROB 

121 
C aynesoA CllBpan&BOCTb~ B llCSBAOCKanapBbiX M830BOB (TaJtoA 06M8H 61o1n B83B8S B 

IS -4WIIl0M). 
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ll-31 
B aacTomnell 3aMeTKe Mbt noKaJKeM, 'ITO yTsepJKneaast asTopos paooT , 15ynTo 

obi pac'leTbi 4Ja3a'I&CKKX nponeccos B cxeMe caMM&TpHH SU (6) w 4JopM8llbHO HJl9HTH'IRhl 

c pac'leTaMH aa ocaose SU(6) 
0 

, ecna y'leCTb • W -cnaaosyro Knacca4JaKanaro 'lac-

TBU~ stBnRIOTCSI aenpasanbBbiMH. Bseneaae cnaaopos rpynnht SU(2) w c noMOIIIbiO 

onpeneneHHII (1)-(2) penRTHBHCTCKH BHBapaaHTHO, O)lH8KO 4JopM8nbH8SI 38M9H8 MYllbTB-

nneTOB rpynnht SU(6) w aa MYllbTBnneTbi rpynnhl SU (6) 
0

_
1 

naJKe c yqeTOM WS 

4Jnana, S!BliSI9TCSI H938KOHHOII, a15o DpH 9TOM T9pS19TCSl KOB8pH8HTHOCTb, pBJlH KOTOpDII B 

OhlliB BB9Jl9H8 SU(6) w , npoanniOCTpHpyeM H9KOB8pH8HTHOCTb DOJlOOHOI'O M9TO)l8 H8 

npHMepe 08pHOH-M930HBOII B&pWHBhi, 

PaccMoTpHM pacnan 15apaoaaoro 56-nneTa aa 56-nneT a Me3oHHhiii 36-nneT, Cne­

llYR MeTOllY namtHHa H MewKOBa, Mhl )lDnlKHbl 38DHCaTb p83liOlK9HHSl T9H30pOB 6apHOHOB 
A 

B{Aacl a Me3oaos <11 8 npa penyKuHH rpynnht SU(6) w aa nonrpynny 

SU(3) x SU(2) w a sane, aaanora'lHOM nonooaoMy pa3noJKeaaro nnR rpynnht SU(6) a, 
!iMeeM Cll9)lyi011199 Bhlp8lK9HB9 )lliSI OKT9THOII 'IBCTH M930H-oapHOHHOII BepWHHhl OTHOCHTellb-

ao rpynnhl SU(3)x SU(2) w: +lABel .. B 

B {pa) {An ol {p ) <liD (k)= 
I C 

+ ~ ..., (Oy) .... 

_&_{ [ )( {p ) W
1 

)( W{p ) e I (k) ] 
l./2 W a I D + a/8 F 

+ 

+ - 1- [ X+ (p) W y3 W 2 I 
X {p-+) _;<Bl (k)] + 

W I . 1 S 

+ ... .... (0 } .... + ... 
t[X (p) )( (p) cpp P\k)] +v3[x {p )X (If) ¢(B) (1 )] l, 
·wa WI F W2WI P S 

3AeCb e(OV) 
I 

¢(0p) 

p 

X w {p) 

cp (8) 

p 

(8) el - YHBT8pBbiii OET8T H CHHrneT B9KTOpHbiX M930BOB, 

- YHHT8pBhlll OKT&T B CHBI'li9T DC9B)lOCK8llstpHhlX M930BOB, 

W - cnaaop 15apaoaa. 

(3) 

8blp8lK9HB8 (3) 38UBC8BO B TO'IBOI 8B8liOI'HH C DO.IJ.OOHbiM Bhlp8lK9HH9M B BepenSITHBBCTCKOli 

Ill 
CX9Me SU(6) 

cr· 
, npH'I&M, COI'li8CHO M&TOJlY 0 npe.o.nolKeHBOMY B , DOll CTpyKTypaMH 

C W -CDHHOM B ( 3) 118.0.0 DORHM8Tb Cli9.IJ.YIOIIIB8 38M9Hhl: 

+ ~ .... ... 
X W ( p a) W 1 )( w ( p 1) el ( k ) = 

=x+<'Pa>ul,a x{pl) eljk) +x+<P'a>u.x (pi) cpp(k ), (4) 

• 

,, .•. 
J 

',•{i 
'.,,·J,• 

jl? 

•' 
' 

1 
-~_-_;1;,~ ... 

)'I· 

t 
; 1:. I 
j'J 

';\ 
·~\", 

'· ! 

.........._____~ 

+ ..... ... .... + .... .... ... 
X w ( p2) X w (pi) ¢P(k )=X (p2) )((PI >e a (k) • 

r.ne B npaaoli '18CTB pase&CTB CTOSIT yJKe OObi'IBhl& 2-Mepahle CDHHOPhl B M8TpHUhl nayna 

o I • 

naK8lK&M0 'ITO HM9HHO 38M9Hhl ( 4) SIBnSIIOTCSI B938KOHBhlMR, T8K lt8K DOCll9 HX npo­

B9.0.9BRSI Bhlp8lK9HH9 (3) CT8HOBHTCSI penSITHBHCTCKH H9HHB8pH8HTHbiM. .anSI 3TOI'O CpaB­

HBM Bhlp8lK9BHSI ( 3) ( C Y'I9TOM DO!lCTBHOBOK ( 4)) C p83liOlK9HH9M narp8HlKH8H8 B9pWHHhl 

Ill 
OTHOCHTenbHO rpynnhl SU{3)x L • Ecna npennolKeHHhtll B M&TOJJ. KOBapaaaTea, TO 

Mbl CMOlK9M H3 )l8HBOI'O Cp8BH9HHSI nony'IHTb pe11SITHBHCTCKB BHB8pHBHTHbl9 COOTHOW9HHSI 

MelKJJ.Y nopeauoscKHMH 4JopM4JaKTopaMa nnR nceanocKallstpHhiX a aeKTopahlX Me3oaoa. Ka11: 

Mbl Cell'l8C YBH)lHM, 3TH COOTHOWeHHSI nony'IHTb MOlKHO, HO OHB He BC9 SIBliSIIOTCSI p911SITH­

BIIC.TCKB BHBapH8HTHhlMH, T.e. B H9KOT0pb19 H3 HHX BXO)lSIT ..laOlKHT911B 0 KOT0pbl9 SIBBO 

38BHCSIT OT BbiOOpa CHCT9Mhl KOOpJlRBBT. 

8 Haa15onee OOW9M BH)le Bhlp8lKQHH9 JlllSI M930H-oapHOHHOII B9pWHBhl OTHOCHT9nbHO 

rpynnhl SU (3) x L TBKOBO: 

f BBM = 

=I IF;(ka)[N(p:)y
0 

l=F,D,S 

N ( p ) cpCil ( k ) ] + 
I P I 

- ... (I) ... 

+ i F 1 (ka )[ N (p ) y N (p ) e (k ) ] + 
IV 2 I' I I' I 

+ Fl (k2) 
2V 

N (p )N(p) f (<1>(;)] l. 
2 I I' I' I 

(5) 

r 

3AeCb F I (k~ , 
p 

F I (k2) 
IV 

F 
1 

(k1 ( i= F, D, S) - penRTHBHCTCKHEI 4JopM4JaKTOpbt 
2V 

DC9B)J.OCKBllstpBhfX H B9KTOpHblX M930HOB0 BXOASUUHX B yHHT8pHbl9 OKT9Tbl H CBHI'li9Tblj 

r,=(pi+Pa>,. 

8hi09p9M CHCTeMY K00pJlHH8T Talt, 'ITOOhl HMDYIIbChl BCeX Tp9X 'lBCTHil 119lKB11H H8 

OCR Z: .. 
k = k ; • ~ = (0,0,1). p=~ii. 

I I p2= p2n ' 

B 3Toli cacTeMe KOOpJ1HHaT BhtpalKeaae ( 5) npHHHMaeT sa.o.: 

fBBM 
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r.11e 

•·V.' E 1+M 1)( EI+:M0 ) 

4 E lEI 

I {[;,/ ,; )C7 )( ,; ) (tll ,; >1 (~ -~) ,.• (1<2)+ 
2 a I p l E+M E +M p 

t-=F.S.D 2 2 I I 

+ .. • ,.(l'l .. 
+[ )( lP2) C7 )((p ) ' (k)] (--..I!..L_ - __ P_I_) F I 

1,2 I 1,2 I E + M E + M IV 
2 2 I I 

(k2 ) + 

+[ x+<;Jx c; > t-0 ck >J • 
• I a I 

. I 
[( __ P_I_+__!_t.-(PI-p2)( 1 + P1P2 ))F (k 2 )+ 

E 1+M 1 ElM 2 E 1-E 2 (ElM
1
)(E

2
+M,) IV 

+ ( pI+ p 2- (pI-p 2)( ~))(1 
E - E 

I 2 

p, p I 

(E+MXE aM )F (k2)]} 
1 1 

2
+ 

2
) 2v 

~ , E
1 

, M
1 
(Je 1,2) • M0.11YIIII IIMDYllbCOB, aaeprRB II M8CCbi 6apiiOHOB. 

(6) 

8blp8lK8RHII (6) H (8) (c y'I&TOM DO.I1CTaBOBOK (4}} HM&IOT OJUIH8KOBbi8 CDHHOBbi& 

CTpyKTypbi, DOSTOMY 113 cpaBH&HHSI STHX Bbip8lK8HHII DOny'la&M CII&.I1YIOlllll8 COOTHOW&BHSI: 

•. 

D 
F P (k 2) 

F "(k 2 ) 
p 

F1 ~ (k 2
) 

F" (k2) 
IV 

3 =-
2 

F ol (k 2 )= F 1 (k 2
) (I= F, ·D, S), 

P IV 

(7} 

(8) 

D 

{( E - E )[ p ( E + M ) + p ( E + M ) J- ( p - p )[(E + M )( E + M ) +p p ]} F (k 2) • 
I 2 I 2 2 2 I I I 2 I I 2 2 I 2 IV 

(9} 

=2(p E -p E)[(E+M )(E+M )-pp]FD(k 2), 
I 2 2 I I I 2 2 I 2 2V 

,. 2 
(( E - E ) [ .i_ p ( E + M ) - ~ p ( E + M ) ] - ( p - p )[( E + M X E + M ) + pp ] } F ( k ) • 

I 2 2 I 2 2 2 I I I 2 I I 2 2 f 2 1 V (lQ) 

F 2 
= 2(p 1E 2-p 2E 1)[( E

1
+M

1
X E

2
+M

2
)-p

1
p

2
] F

2
v(k ), 

6 

v 

((E -E )[2p (E+M )-p (E+M\]-(p -p)[(E+MXE+M )+p p JIF 8 (k 2). 
I 2 I 2 2 2 I { I 2 I I 2 2 I 2 IV (11} 

8 
=(p E -1 E \[(E 1 +M XE + M )-p p] F (ka,. 

I 2 r I • 2 I • 2V 

H3 ljlopMyll (7}- ( 11} BB.I1BO, 'ITO OT Bbl6opa CMCT&Mbl K00p,!111118T Be 38BIIC.IIT Ton&­
D 

KO COOTBOW&BIIII THDa --= _ 3_ , KOTOpbie Onpe,!1&11SIIOTCII IICKIIIO'IHT&llbBO YBHTapBOit 
F 2 

CTpyKTypoit MYJUoTHnneTOB B SU(6) w • CooTaoweaHII M&JK.I1Y cjlopM4JaKTopaMB, nony'lea-

.Bble .111111 0,!111BaKOBble ClliiBOBbiX CTpyKTyp, lt8K BH.Il.BO 113 cjlopM)'II (9}- ( 11}, IIBBO 3aBB• 

CSIT OT Bbl6opa CIICTeMbi Jt00p.I111118T II M&BIIJOTCII .118lK8 llpll npeo6p830B8BIISIX nop&Bila 

B.l101lb OCR Z , 3aM&THM, 'ITO B BYtlpaB.BOit 118MB CBCT&Me lt00p.I111118T (JtOr.lla IIMDYIIbCbi 

BC&X Tp&X '18CTHil OTIIH'IBbl OT ayns) ltiiB&MaTII'I&CKII8 KO&cjlcjiHJXHeBTbi B cjiOpM)'nax (9}-(11} 

B8JIJo311 Bblp8311Tb 'lepe3 peB.IITIIBIICTCKII8 IIIIB8p118.11Tbl. 3TO MOlKBO C.II8118Tb TOllbltO B .. 
'laCTllbiX CIICT&MaX, aanpiiM&p, B CIICTeM& llOitOII O.II.BOII 113 '18CTIIII, T.&. P. • 0(i=1,2), 

-+ • I 
11n11 B CBCTeMe BpeiiTa: p 1 + p 2..0. 0.11aaJto, KaK nerKo yi5&.1111TbCII, KHHeMaTH'IeCKRe 

ltO&cjlcjiiiiiii&BTbl, BblpalK&BIIbl& 'lepe3 p&II.IITIIBBCTCKBe II.BB8pllaHTbi, COBila,!1810T TOilbKO B 

CIICT&Me llOitOII lla'laru.aoro 15apiiOHa II B CIICT&Me llOJtOII K0118'1110ro 6apBOBa, 8 B CIICT&M& 

6pe11Ta OBII BM&IOT .11pyroit BB.IIo 

Mbi BB.IIHM, TaKHM ol5pa3oM, 'ITO c DOMODlbiO M&TO.IIa, Ill 
np&.IIBOlK&BIIOrO B , COOT-

BOW&HBII MelK.IIy cjlopMcjlaKTOpaMB Dony'laJOTCII B&KOBapBaHTBbiMB, OBB B3M8BIIIOTCII npB 

113M&B8BBH CBCT&Mbl KOOp.IIBlUIT. npB'IBBa H&KOBapllaBTHOCTB 3aKII10'18eTCII, 0'18BB,!1BO, B 

TOM, 'ITO 3aM&Hbl "( 4} MOlKBO .ll&llaTb TonbJtO B CIICT&M& IIOKOSI 'laCTBilbi, KOr.lla y
0 

MOlK­

BO llOIIOlKHTb paBHbiM } • B .11pyrux CBCT&MaX KOop.IIBHaT STII 3aM8Bbl B8381f-OHHbl, a DO&To-

11-41 . 
MY np&.IICKa3aHBII rpynnbl SU(6) W , OCBOBaHBbi& lla DPOB&.II&HIIB 3aM&B ( 4} BO BC&X 

CBCT&MaX KOOP.IIHHaT, BepBbl TonbKO B CTaTli'I&CitOM Cny'lae, 

rpynna SU(6) w .118CT peiiSITHBBCTCKB BBBapH8HTBb18 np&.IICKa38BBII .111111 K~BB&ap-.. 
llbiX npO!l&CCOB, &CIIH .111111 Hee DpBM&HHTb KOB8pii8BTJIYIO T&XHBK)' rpynnbl U(l~ , DO.II• 

15-11 ' 
rp;ynnoll xOTopoll IIBIIII&TCII SU(6) w • B paiSOTax paccMaTpRBanllcb peryiiJIPHbl& 

B Reperyllllpllble M8Tpll'lllbl8 &B8M8BTbl .111111 M830H-15apROHIIbiX pea:Jt!lRit, MOlKHO IIOit83aTb, 

•'ITO aeperyllgpBble aMIIIIHT)'.IIbl C BB&.II&llllbiMR B HRX 14S•RMDynbCaMR, JtOTOpble HapywaJOT 

u (1~ , IIBniiJOTCII BHBapaaBTBblMR OTBOCHT&JUoHO ee no.llrpynnbl SU (6) w 

B aaltiiiO'Ieaue BblpaJKaiO acJtpeaa1010 1Snaro.11apaocTb HryeH BaH Xbey 3a npe.llnolKeH­

JIYIO 3a.ll8'1)' B IIOB83Bble ol5cylK.IIeHRII, a Ta:JtlKe .fi.A, CMOpO.IIIIBCKOMY 3a RHTepec I[ paiSOTe, 
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