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B &Toil CT8Tbe Cll9118H8 nonhrTxa paccMOTpeTb 38ll8'1Y aaa6onee nonaoro y'leTa 

Cp&llR8-CHnbHOrO B38HMOll9liCTBHH llnH M8rHRTHbiX MOM9HTOB H M8rHHTHblX nepeXOllOB 

56-nneTa -6apuoaoa B cxeMe SU( 6 ) • nollo6aoe paccMOTpeHHe a '18CTHOM cny'!ae npoac>­

/8/ 
llRnOCb B pa6oTe • 

Kax H3B9CTH01 ylKe CHMM9TpHH SU (3) DpHBOllHT K MHOrO'IHCneHHblM COOTHOW8HHIIM 

/1/ 
M8lKllY 3THMH BenH'IHH8MH • nocKOnbXy, OllH8KO, CI!MMeTpHH SU (3) H8pyweH8 cpenHe-

CHnbHbiM B38HMOJleliCTBHeM, 9CT9CTB9HRO 6blnO yCT8HOBHTb 1 H8CKOnbKO H3MeHSIJOTCSI 3TH 

/2/ 
coOTaoweHHSI. Bnepabre, no-BHllHMOMY, sTo Cllenan Oxy6o • CpellHe-canbaoe B38HMOllel!-

cTsne Y'IHTb!BanOCb B nepBOM DOpSillX81 T.e. T8X 1 'IT06br OHO OTBe'!ano M8CCOBOI! <jlopMyne 

161 
renn-Maaua-0xy6o • npa STOM nnSI OXTeTa, ll&KynneTa H 8MilnHTYll <jloTopacnallOB 3 -o B +•y I 

10 8 

COOTBeTCTBeHH01 DOny'I8JOTCH cnellyJOWHe <jlopMynbl: 

2,. (1:0
) .. " ( l:+ ) +" ( I-) 

'A/31' ( IA) .. ~(A)+" ( l 0
)- ~ ( S 0

)- ~ (n) 

,.ur, -,.< ~+ > .. ,.c,+> -,.<~0> .. ,. <~0>-,.< ~-, 
+ -

I' l;t 8)-" (IS)=" (I a)- I' o: 8 l 

,.(n-)-,.(I~l =~.t< s8-)-,.( !!-) 

" ( L'lo l-" < I'b l ="<I a l-" ( SB) 

" ( S-Ill -" ( I~) =" ( I B) - " ( ll- ) 

& ( ll + p ) .. a: ( 1!0 n ) 

- + + ) &(l8I-)-&(l Ill )=2&(l8l0 

a:<isrl .. a:(S-8 S-) 

&(L'l0 n)- g (S0

8 S0
) = g (li> P)- J3 g (lilA) 

a:<A+p > + ~:<Isi-l +2 a:<I~ I+l = g(Eo8 so >. 

3 

(1) 

(2) 

l3) 

I ~~ 



/8/ 
B pa6oTe owu6o'IHO yTseplKaaeTcn, 'ITO asa nocnellHBX BhipalKeHHll B (3) BhmonHBIOTCll 

TORhKO B SU(6). 

H3 Tpe6osaHRll coxpaHeHHll 
/10/ ++ -U -CilHHa 38KRIO'I&eM, 'ITO 'laCTHUbl fl 1 fl 1 0 

He MOryT paCllallaThCll eneKTpOMarHHTHbiM o6pa30M, 

B CHMMeTpRH SU(3) , OllHaxo, aenh3ll HHKaK CBli3&Th MelKilY co6oll MarHHTHble 

MOMeHTbl pa3nH'IIIblX MynhTHllneToe H 8MllnHTyllbl p&llHBUHOHHblX paClla.QOe, 3TO 

eo3MOlKHO a paMxax 6onee BhlCOKOli CHMMeTpHH, HanpHMep, e SU(6) , K KOTOpoJI Mbl 

cell'lac H nepexollHM. B MynhTRnneT SU( 6) BXOilliT ynHT.:lpHbiii a o6hi'IHblll cnHHbl, 

ll03'fOMY y.ao6Hee paDOT8Th He C narpaHlKI!aHOM, KaK e SU(3) , a C eneKTpOMarHHTHbiM 

i1 
TOKOM, Hen!liOIUHMCSI KOMilOHeHTOll Ij 

1 
35-nneTa, llOCKORhKY e HeM MOlKHO eb!llenRTh 

MarHHTHyiO xoMnoHe!ITy. MarHHTHaSI xoMnoHeHTa enexTpoMarHHTnoro 1··oxa 6apHOHoe npeo6-

/3/ 
pa3yeTCH xax (3,8) rpymiH SU( 2) x SU(3) H HMeeT eHil : 

alA lkeACE .J A 
I Q s I = B B + 1/6 o1. 8 e < B B > -
t' 1e lkoeCE 

A -
- 1/3 8e BlkePCB 

fkePCE l - nke·ACE 
B - 112 a, BDkoDCB B 

(4) 

lkeACE Ike ACE 
B = ell d 1 [ ( lk k A CD E ( lk k C ED A 

+- 2c x • + c • x•) • 'I' + c x•+ a- ··x•) • 9 .3/2 D D l 

r!Hl < ) 03Ha'laeT wnyp, ManeHhKH8 naTHHCKHe 6yKebl OllHCb!DaiOT CllHHOeble HHileKCbl 0 

6onhWH9 6yKnht-yHHTapHble HHileKCbl, rpe'leCKRe 6yKebi-HH.QeXCbl SU (6) 

WeHHblll •epeaHe-ClfRhHbiM e3aHMO.QeliCTeHeM, Mbl llOCTpOHM H3 Tetf30pOB 

• 35-TOK, Hapy-

- 0"1 
B a{Jy , B , I+ aT, 

rile T - 1'9H30p Cpe.QHe-cHnhHOrO e3aHMOileiiCTeHH, H ehllleRHM e 119M MarHHTHYIO KOMno-

/4/ 
uenTy, npeo6pa3yiOIUyiOCH xax (8 + 1,3) e pellyKilHH SU( 6) Ha SU(3) x SU(2) • 

a a a 
(I p) =I f3 - 1/2 8 IQA 

a 
- (I ) 

8 b oB {3 I 

a A aC (4) 
(Ip)=l/3 8 I -1/6 a" Iy 

I RbC {Jy 

PaayMHo ebl6paTh T e TaKOM eHile, 'fTo6w OH oTee'fan Ha6niOilaeMOMy pacmenneHRIO 

8 1 1 8 
Mace. B :>ToM cny'fae cnellyeT paCCMOTpeTh exnallbl OT eenH'fllH 35 , 189 , 405 , 405 , 

189
8191 

8 a a A 

T ( 35 ) "' T #K 8 b T B 

Tap (405
1

) =8° Bb 8A8
8 

+8°8b 8A8
8 

y8 edDE deED 

4 

.:1 
! .. 1 

' ·~~ ,. 
,, 

0 
ij 
!: 

~~ 
1
.,· 
'i · .. 
. 

,~i 

Ta{J ( 405
8

) = a• Bb( BATe+ 8 8 T A)+ a· Bb( BA T 8 + 8 8 TA) 
ylJ od DB BD do ED DE' 

(5) 

rile 
TA= 8 A 8 a. 

o a a 

Bxnall oT TeH3opa 189 o6pamaeTCH B Hynh ua-aa ero aHTHCHMMeTpR'IHOCTH, 

JlarpaHlKilaH, onHCb!eaiOIUHII pallRallHOHHble nepeXOilbi H pacceHHHe e MaraHTHOM none, 

... • bl 
RMeeT BHil H '& I , rile TOK 

b al 

Ia l: I - a}'ll B<Uli p• ai(BtlBB )+b(B 
r·r ) + 

1=1,8 Y I I {3y8 u I 

J •1,8 

(6) 

+ c (ii I r·rll I BUT/ a 
I {j}'ll CJTj I 

>, + 

- ay a,., - "1Y &a 
+ d

1 
[ B "y~ I T I B ., + B ~ I T tl I B ] 

p u CJTj I TjYU CJ I I 

rile i eblllenHeT YHHTapHyiO CKanHpHyiO ( l,a) H eeKTOpHyiO (8,a) 'laCTh 35-TOKa; j -Bbl-

ll8RSieT 'laCTH eb!CWHX npellCTaaneHHll SU ( 6) rpynnbl , npeo6pa3yiOIUH8CSI OTHOCRTeRhHO 

1 8 
SU(3) KaK 1 H 8, 405 H 405 • 

nee llOCR81lHH8 eenH'IHHbl B KBallpaTHblX CKOISKaX llRH eneKTpOMarHII'I'HOrO TOKa 9p­

MHTOeO conpHlKeHbl, ll09TOMY Mbl HX llHWeM C OllHOII KOHCTaHTOII d j ' 

/4/ 
1. npellnonOlKHM, 'ITO HapyweHHbJII TOK SIBRSieTCll HOHeTOM (8+ 1,3) , Torlla B 06-

IUeM cny'lae eblpalK8HHe (6) npHBOilHT K COOTHOW8HHSIM ( 1 ), (2), (3) HapyweHHOII CRMM8T­

pHH StJ ( 3) • CyiUeCTByeT, npaella, COOTHOWeHHe, CeSI3biB&IOIUee M&rHHTHble MOM8HTbl H 

nepeXOilbl ecero 56-nneTa, HO HS-38 rpOM03.QKOCTH Mbl ero He npHeOilHMo 

2. OxaabieaeTca, 'ITO coOTaoweHHe I' ( p) I I' (n )=- 3/2 MOlKHO coxpaHHTh H 

e nonaocThiO aapyweaaoll CHMMeTpHH SU(6) , ecna CllenaTh npocToe npellnonolKeHue 

ci = dd j = 1 

3. Teneph npaMeM, 'ITO TOK SIBnaeTCH oxTeToM, T,e. a
1

• b 
1
= c

1
• d

1
• 0 , 

HO K (1), (2), (3) nony'IHM cnellyiOIUHe COOTHOWeHHSI: 

4,. (p > + 5 I 2,. ( n > + ,. ( :l:- > I = 

K 3I,.(A)-3,.(I0 )I+,.UC) 

4 I,.(,) +,. ( l:0 ) I+,. ceo) = 6,. ( A) 

5 

llOIIORHHTenr 

(7) 



,.c ~+ +) ~2,.( ~+) 

,.ca+>=-,.<~-> 

,. ( ~0 ) ,. 0 

2"<I8 , .. ,.cs'B> 

- + ,. <Sa>,._,.< :ta> 

,.c 8-)+ 3,.(!:8),.,.( ~-) 

,. ( (}-) ~ 3,. ( :t ~ ) -,. ( 6++) 

61,. (p) +2,.(a)l-l' (6++),.-1/2a; (6+p) 

3 I ,. ( S0 ) -,. ( s -) 1-,. ( ~ + ) "' 

+ + - -
• 31./2 I & ( :t a I ) + a: (I. a I ) I 

1 3 [ ,. ( !.0 ) + ,. ( :t-) ] + y3 ,. ( :t A) + 2,. (p) + 

- + 
+4,.(n)la,.((} )-,.(~ )- -l/6e;(I.aA). 

(8) 

(9) 

4. flonolKHM 31l.eC& paBHhiMH KOHCTBHTbi c
1 

• d1 I l• 1 
HOMY COOTHO!U9IIHIO 

• 3TO npHBOil.HT ewe K Oil.-

I,. ( S -)-,. ( so ) +,. ( A) I= 
( 10) 

= sl,. (:t-> +,.< I 0
) I+ 16/91/3,. (I0A) -,. (p) 1. 

5. 0cTBBHM saassawee npe.QCT<lBneRHe, HapywaJOwee CHMMeTpHIO SU( 6) cpell.He-csn&-
8 

HbiM ol5pa3oM, T.e. 'l'eHaop 35 • TaKoe 'laCTH'IHoe sapywesse SU (6) npHBOil.HT, HapHil.Y 

C (1), (2), (3), K npOCTbiM H H3SIWHbiM COOTHOWeRHSIM MGlKil.Y MBrHHTHbiMH MOM9HTaMH 

B aMnnsTy.itaMH <jlOTopacna.Qoa 56-nneTa. 

6 

,. ( ~++;-,. ( ~ 0) .. ~ ( p ) 

,.(A) ... ~,.(a) 

,.( I
0
A) ---../3a;(I8A) 

l/2 ,. ( p ) = ' ( ~+ p ) • 
3 

(11) 

EcnH H Tenepb IIOTpei50B8Tb OKTeTROCTB TOKB, TO It (7), (8), (9), (11) ewe ll.OI5aBRTCH 

31,. ( :t ~ ) - 2,. ( A ) I .. " ( !1 

2,. (I.;)+ 3,.( S0
) .-0 

"< I.-a> - 3,. < s- > 
(12) 

ll ( I 0
) .. -1/6-../2 e;(I; I+) 

,. < s8 > - _ 3/V 2 , c sa-s -> • 
Peayn&TBTbl .QnSI 15apHOHOB OJtTeTa H8Cit0n&lt0 OTnB'I810TCSI OT aHanorB'IHbiX peayn&­

/8/ 
TaTOB pa60Tbl , npH'19M B STOll pai50Te y CaMHX aa'I'OpOB Be BbiDOnHlleTCll TpeT&e COOT-

HOW8HHe B <jlOpMyne (4a). 

TaKHM ol5pa30M, CHMMeTpHH SU(6) nps nonsoM y'leTe cpe.Qse-cun&soro B38&Mo-

.QeiiCTB!fSI .QaeT 110 cyweCTBy Te lK8 peayn&TaTbi, 'ITO R sapywe&HaH CHMMeTpHll SU( 3) o 

01l.H8KO yJKe ycnoaHe, 'ITO TOK liBnHeTCR 'IHCTbiM OltT8TOM (8,8), npHBOil.HT_ It B8lKHbiM 

cnea.cTaHSIM. B 'laCTHOCTH, o6pamaeTCH a syn& ll ( 6°) a onpea.eneHHe a~ sKcnepsMeHTe 

ero BenH'IIfRbl DOK8lKeT cnpaeea.nRBOCTb STOrO ycnOBHSI B paMKBX ll.BHHOII CX8Mblo JlJOI50DblT­

HO OTM9THTb 0 'ITO .QnSI MBrHBTRbiX MOMeHTOB .QaJtynneTa H aMnnHTyll. <jlo'l'opacna.QOB BbiCWBe 

8 
npH6nHlK9HHSI ( BKna.Qbl OT T9R30pa 405) npOCTO DpOnOpllHOHan&Hbl BJI:n811.8M 1 H 85 • 3aMe-

THM TaKJKe, 'ITO Ra ypOBR9 RapyweRHSI CIIMMeTpHR T9H30pOM HH3WerO B03MOlKHOrO npell.­

CT8BneRHSI 351:! BbiDOn&HeTCH COOTROWeRHe I'( A )/ll(D)• •1/2 • cnpaee.QnHBOe B SU(3) 
/I I ' 

H&pyweHHOII TOnbJtO sneKTpOMarHHTRbiM B38HMO.Qei!CTBReM • 

MolKHO, O.QHaKO, IIOIIbiTaT&CSI H HHbiM ol5pa30M BB9CTH cpell.R&-CRn&HOe B38BMOil.ell-

/ll/ 
CT13He. TaK, a pal5oTe pacwennesae Mace y'IHTbiaaeTCSI yMROJKesHeM MarRRTRbiX 

MOMeHTOB "'IHCToll" SU(6) sa <jlaxTopmP /m
8 

, r.Qe B- 15apHOHbi 56-nneTa. flpa 

sTOM, sapHil.y co 3Ha'leHHHMH Ta6nHilhi a pai50Te1111, nony'laeM (a MarseTosax Bopa): 

ll ( A ) =- o, 78 

,. ( ~ ++) = 2,. ( 6 +) =- 2,. ( ~- ) = 4, 25 

7 



+ -
I' { I 6 ) • - " {l: 6) • 1. 90 

fl {S- ) m - 1, 77 
6 

" { £\0)- " { 1;06)- " { so6)- 0. 

03) 

CooTHOWeHHII {1 ), (2), (7), (8) (xpoMe npeAnocneAuero e (8)) VJlOBneTeopHIOTC!I npa 

9THX 3H8~8HH!IX C TO~HOCTbiO OT 2 JlO 10%, EcnB Tenepb B (9 1) np8JlCT8BHTb 3Ba~8RBII 
++ 

H3 (13), TO nony~aeTCB, ~To npa ~eTe ljlaxTopa mP /mi\, ,.( i\ ),.4,3 (ljlaxTop m 1/11/l 
Jll p 

Y~HTbiB88TCSI l!BHO, IIOTOMY ~TO Mb1 1 HCDonb3Yll COOTHOW8HBe {1.1 ) 1 paiSOT88M C Be-

pacwenneHHb!MH MaccaMa uyxnoaa a SS-peaouaaca). cllopMfnhl { Ui1 ) a { 1~11 ) T&&lKe 

xopomo ehmonHHIOTcs. CoOTuoweaae c ( !J. + p ) - 2v 2/3" (p) aaxoABTCB e &a~e-
cTeeuuoM cornacaa c oneaxaMB rypAaaa a Canaaa, xoTopbJe nony~an• & ( i\+ p ) • 1,6 

/51 
2./3 I 3 I' ( P ) • 0Aaaxo, ISonee CTporas noneaas onesxa aaeT &( !J. p). 0,8 'A/ 2,. (p) 

3 
nom.3yBCb 9THMH Jl8HHbiMB1 MOlKRO Oll8RBTb fl { &"'i 1 BCXOJlll 83 (!f), nony~aeM jt{!J.++):4,1. 

3KcnepHM9HT8m.Hoe 3H8~8HH8 M8I'HBTHOI'O MOM8HT8 1\ -~8CTHilbl fl {/\) •-0,77±.0,1!7 
1 II /12/ 

npexpaCHO cornacyeTCl! c (13 ) a ae npOTBeope~BT (11 ) • 

ABTOPhi acxpeaae ISnaroAapabl n.Jl.ConoB&eey aa npeAnolKeaayJO TeMY • nnoAOTeop­

&hle oiScylKAeHHII, a TaxlKe H. ToAopoey • npocjl. A. naAcy 3a aaTepecayJO ABC&yccaJO • Ilea-

Hble 38M9~8HHll, 
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