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I. B a e a e H 11 e 

B pnae pa5oT/I-?I 5bJJIII paccMoTpeHhi TpaHccpopMBUHOHil hie ceot!cTBa a o nHOBhiX ypae-

IJ9HHA JlnH l{8CTHU CO CIUf HOM B T80})HH C HMM9TpHH 
SL(6} • E biii O noKaaaHo , 'ITO IJ.BJ!<e 

a onHOBhie ypaBHeHHll am1 c eo5oJJ. Hh iX 'IBCTIIU Hapywa iOT CllMMeTpHIO SL (6} , J.f OHU lfH-

BBpiiB!ITbl TOl!bKO OTHOCIITenbHO noarpynllbl SU(3) x L 
1 rne SU (3) -rp ynna YHHTBp-

HOI! CIIMMeTp HH, L -<l!li!OpOJJ.Jia!l rpyn na nopeHua • .::h o Ha pymeHne CIIMM e T p HI! SL(6) 

I l l Mbi 5yaeM Ha3 bi BaTb BHyTpeHHH M n apyi•IeHHeM 1 cneay11 EapaaKI! 11 a p. • E Lm npeanoJ!<eH 

TaK>Ke MeTOIJ. 113 Y'IeHHll cneJJ.CTBIII! Cl!MM e T pllll SL (6} C y'leTOM BHyTpeHHero Hapym eHHS!, 

12,4, 7 I 
B !JI3biB89MO f'O AOJIHOB LIMH ypBB H eHH H MH • npHMe HHH 3TOT M9TOJl

1 
MOJKHO IlOJIYllHTb pa3-

nlcl'Ulble COOTHOhieHI!5l MeJ!<JJ.y K OHCTaHTBMH C8!13 H, MeJ!<ay cpopM-<)JBKTopaMI!I4•81, a TBKJ!<e 

MeJ!<ay aMnmnyaaMH pacce!IHIIH KBK c neac TBH!I CHMMeTpll ll SL(6} 
C y '!eTOM LS -CBS! -

3H. B qacTnocTH 1 5brno rroKa.JaHo, l.fTO cooTHOllleHHe Me)f{.n y M arHHTHbiM H MOMeHTBMR npoTo

Ha " Hei!Tpona, nony'leHnoe B pa5oTax E3Ka, nn " nanca
191 

II CaKIITb/ 101 • 8 a etlcT811Tenb

HOCTil !IBn!leTcS! cneacTBileM BHyTpeHHe napyw eanoii CHMMeTpnn SL(6} . YiHaqe roaop!!, 3 T O 

COOTHOW e HI!e 5b!IIO llOIIY'!eHO npn 11p88HilbHOM y '!eTe 

r enn-ManHa 
151 ). 

LS -cBH3H ( CM. TaK>Ke pa5oTy 

B nacTOS!wet! pa5o Te Mbi n oKaJ!<e M , 'ITO 8HyTpeHnee Hapy urenn e Cl!MMeT p H!! SL (6) 

n p HBO,lUIT K pacznenneHHJO MBCC tJ8CTHU B KB >KllO M MynhTHfllleTe CHMMeT pH H 
SL(6) • 3To 

paCIUellneHI!e Mace Mbl o yae M paCCMa TpH8aTb B paMKaX narpaH>KeBa (~0pManii3M8 KBBHTOBOi! 

T90pH H fTOJISI. Do s TOMy HBUl IlOJlXOrt K H3Y'I81Hll0 pacrnenneHHSI MBCC MOIKHO H83LIB8Tb rrone-

BbiM IIOIJ.XOIJ.OM B OTIIII'!IIe OT rpynn080ro llOIJ.XOlla, npeJJ.nO>KeHnoro B p S!JJ.e pa5oTIJ J-J 3 I. 

Mbi TBK>K e 5yaeM paccMaTpi!BaTb napy ;HenHe yHRTa pnoi! CHMMeTpHII B npeAl!OIIOlKeHHII , '!To 

COOTBeT CTBY IOWa!l 'IBCTb narpOHJKIIana, HapyUJlliOW85! CHMMeTpii H SL( 6) 

" su (3) 

llpeo5paayeTC5! KaK CYMMa COOp!I>KeHHbi X KOMOOHeH T Cll llHOpOB 
II rpynllbt 

SL(6) 

¢ A 
B 

• npH fiOMOUlH narpB H >KeBo ro {j !OpMa nH3M8 KBBHTOBQ(r T e OpHH JIO flR Mbl IIOKB>KeM, 

'tfTO 3TO n pe.o. nonO>KeHne 0 MHHliMBflbiiOM HapyW9.1UIH CliMMeTpiHJ SL(6) H su (3) 1103-

a onHe T o5"bHCHI!Tb p a c manneHnl! Mace '!aCTI!U B 35-:HneTe 11 56-nneTe . 0TMeTnM, 'ITO OTHO -

Cl!TellbHO rpyllll bl SU(6) CllHHOpbi ¢ A 
B 

A 

¢ · R 
o5paayiOT 35-nneT bi , a a paMKax 

rpynll bt SU(6) 
Henb35! o5"b>JCHHTb pacll!enne nHe M ace Me30HHoro 35-HneTa n 5apHOHHoro 

56-nneTa 8 llpeJJ. l!Ol!OlK eH l!H 0 TOM , 'ITO COOT8eTCBYIOW85! 'IOCTb narpaH>KIIBHB 11peo5paayeT
. I 14,151 

C!l KaK KoMnonenTa 35-nne T a • O'!eBHAHo, 'ITo nepeHopMI! poeKa MBCCbi cymecTayeT 

TOilbKO B penRTHBIIC7CKO ii KBaHTOBOl1 T eOpHII, II03TOMY ABHHYIO npo5neMy HY>KHO peUJlfTb He 

B paMKax rpyl!llbl SU(6) , a o paMKax rpynnbi SL(6}. 
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2, ilepeaopMBpoBK8 _M~C~hl-B Teopaa CHMM9TpHH SL ( 6) c BHYT£.9HHHM aapyweuaeM 

B /4,7,8/ 6 ... 
pa6bTAX blllH IIp9,!lAOlK9Hbl BOAHOBb19 yp8BH9HHH .!lAH BOnHOBbiX 'I'YHKUHA CBO-

6o.!lHWX ~acTan, npaaa.!lnelKamax MYAbTHnAeTaM rpynnbl SL (6). CorAacao STHM ypaaae-

HHHM BC9 ~aCTHDbl B KalK.!lOM MYAbTHDA9Te rpynfibl SL(6) HM910T O.!lHHaltoByro Macey, C 

.!lpyroA CTOpoHb1 1 BOAHOB09 ypaBH9HH9 ,!lAH BOAHOBbiX <jlyHKUHA KalK,!loro MYAbTHDAeTa rpyDDbl 

SL(6) DOllHOCTbJO 9KBHB8A9HTHO BOAHOBbiM ypaBH9HHSIM liAR OT,!l9AbHbiX ~aCTH,!l ,!laHHOro 

MyAbTBDA9T8 1 IIOAy~eHHb!M B3 AarpaalKHaHa ,!lAS! CHCT9Mbl COOTB9TCTBYIOmHX He B3aHMO.!l9ACT

BYlOmHX noAeA, Cne.!loBATenbHO, o6myro Macey B aTOM narpaalKaaae Mbi 6y.!leM paccMaTpa-

/7 8/ 
B8Tb K8K 38TpaBO~JfylO MSCCY ~aCTHD B AaHBOM MYAbTHIIA9Te, KaK H B pa6oTaX 1 Mbl 

npe.!liiOAOlKHM, ~o AarpaalKHaH B3aHMO.!l9ACTBHR aasapaaaTea oTaocaTen&uo rpynnbl SL(6). 

Mbl noKalKeM, ~TO a3-aa nepeaopMapoBKB Maccbl npoacxoAaT pacmenneaae Mace qacTan c 

pa31!H~Bb1MH CIIHHaMB B KalK,!lOM My1lbTHfl1!9T9 rpyiiiibl SL(6). 

nnR Bb1RCH9HHSI <jlH3H'l9CKOA cymHOCTH nony'l9HHbiX pe3y1lbTaTOB Mbl paCCMOTpHM npoc

TOA cnyqaA, KOr.!la CHCT9Ma B3aHMO.!l9ACTByromax liOnel\ COCTOHT B3 6-nneTa KBapKOB H 

35-nneTa Me3oaoa, B aTOM cAy~ae narpaalKaaa cso6o.!lHbiX noneA paseu 

-+ 

Lo = -Y,t{! ·Y p. 
a <--

axp. 

-+ a 
a_)t/J 

a + 
-!H-(V., 

axp. 

axp. 

a a + a a f3 
){3- -(V ){3][-(V.,) 

ax., p. a "p. a 

Mot{! a t/1 a 

a f3 
~ (V ) ] -ax., p. a 

a +aa f3 2 +a {3 2 +a f3 
- y, -a-<¢ ) -a-(¢)a -Y,mo (VP.)/3(Vp.)a -Y,mo(¢ ){3(¢ )a 

"P. "p. 

a a a 

(1) 

r.!le t{! , (V,) {3H (¢ ) f3 -noneBbre onepaTOpbl .!lnR yaaTapuoro TpanneTa KBapKoB, yuaTap-

HOro HOH9Ta B9KTOpHblX M930HOB H YHHTapHoro OKTeTa fiC9B,!lOCKanRpHhlX M930HOB 1 M O -

3aTpaBO~HaR Macca KBapKOB, a m -GaTpaBO'!HaR MaCca M930HOB, narpaHlKHaH B3aHMO-
O /6/ 

.!leAcTBHR, aasapaaaTHbrA oTaocaTeA&Ho rpynnbr SL ( 6) , a MeeT BH.!l 

L ~D. 
a v {3 

ig I (V I' ) {3 ( i I' ) a + 
1 a a f3 

mo"""d'X"""(¢){3(JA) I 
I' I' a 

(2) 

r.!le 

.v f3 - f3 
(J I' )a = t/1 a ·y I' 1/1 

A fJ - {3 
(jl' )aat/Ja ·Y,. ·Y 0 1/1 (3) 
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PacCMOTpHM Terrepb rrepe aopMHpOBKY Mace M930HOB. nnR yao6CTBa rrono~HM 

(4) 

a 
rae xapaKT9p113YIOT Tpanc<jlopM8UHOHHbl9 CBOIICTBB B9K T OpHbiX H rrceaao -

v 
CKBJIRpHbiX M930HOB OTHOCHT9J1bHO YHHTBpHOII rpyiTITb!, 0603H8'<HM q epea fl #W (k) ll 

fl :(k 
2

) KOMIT8KTHbl9 COOCTB9HHO - 8 HepreTli'<9CKll9 '<8CTll B9KTOpHbiX H nceBaOCK8llRp-
V 

HblX Me30HOB, COOTB9TCTBeHao. HaaecTI:IO, qTO n #JV HMeeT BHn : 

v v 
n (k l = <8 - »>n (k 

2 
l. 

lf.V lf.V k 0 

Bo B TopoM nopRaxe Teopun aoaMymenHil Mbl RMeeM 

V 2 ~ .f. Lkx 
n o<k ) = +g fd I, e 

v a v ·y + f3 8 
.<OIT ! i (~).,i (-~l . I I O >( V ) (V) 

1'21-'1' 2u a ·Y 

(5) 
A a A 'Y + {3 8 

< 0 I rt j (...!... ) " j ( - 2. ) .II 0 > (P ) ( p ) 
· If. 2 1-' v 2 u a Yl 

rae 

lkx 

f d • xe 
v a v 'Y 

< o 1 T 1 i "< ; l f3 i "< - -f> 8 1 o > = f d • p • 
( 21T). 

a o a ·Y 
Spl ·yi'S (p) y i'S (p-k)l8 8 8{3, 

4 lkx A I a A I 'Y 1 4 
k.,k.,Jd Ie <OIT!j (_),J (--l.liO > = --fd p 

... It 2 1-' y 2 u (2~r) 4 ' 

(7) 

(8) 

YfnTerpallbl ( 7) B ( 8) paCXOaRTCR, B aJIR Bbi'<I! CJ19Hl!R 8TH X HHTerparrOB H900XOaHMO BB9CTll 

o6peaan11e Rrrll ocymecTBHTh perynRpaaanaiD neyna-Bannapca. Oanaxo anR naweA nena neT 

H900XOJlHMOCTB B Bbl'lHCJl9HHll HHTerpa rrOB ( 7) H• (8), n oCT8TO'<HO OTM9THTh, 'iTO 8 Tll l!H 

Terpallbl He paBHbl Me~y COOOll, 3TO 03H8'l89T, 'iTO BO BTOpOM IIOpRaKe T90pBll B03Mynte -

V 2 P :1 
HHll COOCTB9HH0 - 8 Bepr9TH'<9CKH9 '<8 CT H fl 0 (k ) B fi 0 (k ) H9 paBHbl apyr apyry, 3To 

CBOllCTBO HM99T M9CTO T8K~9 B OO!ll9M Cny'lae, Koraa B38HMoaei!CTBB9 paCCM8TpHB89TCH 

TOqH0 1 H Mbl HM99M 

v 2 

·n 0 (k > 
v 2 + f3 a 

if (k )(V ) (V) 
o a f3 

5 



p 

no (k 
P + f3 a 

if (k~)(P ) (P)/3 
o a 

v 2 p 2 
,f

0
(k ) I f

0
( k ). 

(9) 

¢>H3H'qeCKHe M8CCbl BeKTOpHblX n nCeBAOBeK TO pHblX M930HOB m y H m p 
1 

COOTB9 T CTB9HHO, 
v p 

BblpaJKaJOTc sr q epea f 0 H f 
0 

c neny10 !UI!M o6paaoM 

v ~ 
+ f (-m ) , 

~ p ~ 
m 0 +f 0 (-mP) ( 10) m 

v m 
0 v mP 

v 
H pa3HI!Ua MeJKAy f II 

0 
f p npHBOAII'l> K pacmenneHI!IO <j>H31!'t9CKHX MBCC BeKTOpHbiX II 

0 

riC9B.QOB9KTOpH blX M930HOB riO COHH8 M . 

A aanorH'IHO aaTpaBO'IHble Macchi acex 'tBCTHU B 56-nneTe rpy rrn bi SL ( 6) paBHbl 

MeJKAy C060l\, 0AHBKO C06CTB911H0-3HepreTH'teCKIIe 'IBCTI! A ll !! 'JBCTI!U CO CllH HOM 3/2 OTili!

'JBIOTCll OT co6CTB9HH0-3HSpreTI!qeCKHX 'JaCTe ll Allll 'JaCTI!U CO CITHHOM ) /2, H nepeHOP.MH

pOBKa MBCCbl llpHBOAH T K paCIU9llll9HHIO MaCC '<BCTHU ITO Clli!HaM: <j>H3H'J9CKHe MBCCbl 'IBCTHU 

B yHRTBpHOM JleKyrrneTe 1!9 paBHbl <j>H3H'I9CKHM MBCCaM q acTHU B YHI!TapHOM OKTST e, 

TaKI!M o6paaoM, a TeopHH anyTpeune u apyweHHoil CI!MMSTpHH SL (6) C TO'IHOfi 

yHRTapHOl! CI!MMeTpHel! <jlH3H'{9CKI!9 M BCCbl 'IaC THU C OARHM H TSM JK9 Clll!HOM B K8lKAOM 

MynhTRnneTe rpynnhi SL ( 6) p8BHbl M9)1{AY COOOl!, HO <jJH31!'19CKH9 MaCChi 'IBCTHU C paa-

Hb!MH CllHHaMH 0Till!'J810TCSI HeCMOTpH HB TO, 'ITO B ypaBHSRHH AllH CB060AHbiX ITOnel! BXOAHT 

OJlHa 06!IIBH 3BTpBBO'IH8H MBCCB, 

0TM9TI!M, 'ITO BMeCTe C rrepeHOpMHpOBKOl! M8CCbl Mbl AOil)l{l!bl npoBeCTI! TBK)I{e rrepe-

HOpMHpOBKY <I>YHKUHll r pnHa H BOilliOBblX <I>YHKUHll '18CTI!U, KoHCTBHT bl nepeHOPMIIPOBKH <I>YHK -

UHll rpHHB Jlllll BeKTOpll b iX H IIC9BAOB9KTOpH biX M930HOB 

v 2 p 2 
Hbl C npoH3BOAHb!MH <j>yHKUI!l! fi 

0
(k ) H fl 

0
(k ) 

v.P ·1 
( z 0 ) ' 1 + 

V,P 

dll{) ( k 

dk 2 I 2 2 
k + m =0 

V,P 

v p 

Z O H Z O , H81lpHMep, CBH3B-

' onpenenHeMbiX <jlopMynaMI! ( 9) 

1+ 

v. P a 
df (k >

1 2 
•(!!) 

k 
2-rm = 0 

V,P 

H OHH aoo6me ae paBRbl MeJKAy co6ol!, TaK>tM o6paaoM, np11 li:?>y'!eHI!lf cooTiiOllleRl! l! Me>K.'ly 

KOHCT8HT8MH CBS13H, <j>OpM-<jlBKTOpBMH, 8Mlllll!TY.l8MH pacceHRHSI H T./1. He06XOI\HMO npoaec

TH rrepeuopMnpoaKy aonaoabzx <j>yuKuHll HB'IBilhHbiX R KoHe'!HbiX 'IBCTHu. Koac TaHTbi nepe

uopMapoBKR BOilHOBblX <)JyHKUlfil UMI '18CT!!U C OJlHHM II TeM )1{9 CITHHOM B K8)1{110M MYilbTI!-

rrneTe rpyrrrrbl S L (6) paBHbl M9>K,ny C06o;t, HO OTnltq8JOTCSl apyr OT .:tpyra .UllSI 'I8CTBU 

C p83Hb1MH CUHHBMH R 3TB p83ljlU!8 OK83b!B!ieT B!!HSIHRS HB COOTHOUieHR!l M9)1{11Y 8Mlllli!Ty-

ll.BMH pacces:ransr, HanpHMep. 
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3, flepeaopMHpOBKa MaCChi B TeopliH C HapyllleHHeM ynHTapaoi! CHMMeTpHH 

PaCC MOTpHM Te n epb Cnyqal!, KOr Aa narpaHl!<HBH B38l!MOA9liCTBR!I neHHBapaanTeH KBK 

OTnOCHTenhno rpynnhi SL(6) • TBK R OTHOCRTenbHO rpynnbi su (3) CneAy!l renn-
116/ 1171 

Manny 11 0Ky6o , M hi 6yJleM JlenaTb npeAnono>Kenne o MRHRMBHhHOM napyrueanR CHM-

MeTpH>. SL ( 6) , nn!l HpOCT OTbi Mhi CnOBa pBCCMOTpRM CHCTeMy, COC1'0!11J1YIO H3 6-

HI19T8 KBa pKOB H 35-nneTa M930nOB 1 ll Hp9JlHOHO>KHM 1 'ITO narpan>KRan B38HM0Jl9l!CTBH!I RMe-

e T BHJl: 
l 

+ L lnt 

0 
L -onp9Jl9H!I8TC!I COOTnOlll9HR!IMR ( 2) H ( 3), a · 

lnt RBH!I9TCR CYMMOI! JlBYX '!He-

HOB, npe o6pa3y!OU1HXCR KBK KOMHOH9HTbl 35-nneTOB THHa H • 0TMeTHM, ttTO 

aa ycn oBR!I 3pMHTOBOCTR narpanl!<aaaa cneJlyeT, 'ITO ecnn on coAepl!<BT 'lnea, npeo6paay10-
A 

mn i!c~ KHK KOMnoaeaTa cnanopa ~ 
8 , TO OH JlOH>Ken COJl9plK8Th THK>Ke COOTB9TCTBYIOU1Hll 

'lnea , npeo6paay10mHi!cn KBK KOMnoaeaTa cnnaopa 

e 1·cg CYMMOi! KOMHOHenT TpRHHHei!HbiX KOM6anauai! 

+ 
¢ c ~ 

A C 
<llB 

+ 
X c X 

A C 
<I>, • 

, B naaaoM cnyqae 

+ 
X X 

B 

L 1 
lnt 

SIBnSJ-

( 12) 

1 

M bi npeJlnono>KHM, 'ITO B yHnTapH hiX npeo6paaoaan nnx L lnt u p eo 6pa a yeTc!l KaK KoM-
I 

none nTa oKTeTa c I = Y = 0 , H noTpe6yeM, '!T06bi L tnt 6biH 3pMI!TOBhiM a I!HBapnaaT-

Hhi M OTHOCI!T91IhHO rpyiTHhl nopeaua, 8 TaKJKe OTHOCHT9HbHO HpOCTp8HCTB9HHhiX OTp8li<9HRi!, 

T o rJla M bi HMeeM 

I 

L 
I n t 

a ·Y A a f3 1 f3 2 

+ mO ax; ( <P ) a ( j jl ) {3} ( S I S y + [) 2 8y 

a a 
-- (,P) IJ. (j 
ax "' I' 

A ·y 
) + 

I' a 

I 

( 13) 

nyC T b KOH CT8HT8 Mana, a Mbi npaMeHRM Teope10 ll03Myme aat\ K '!BCTR L tnt narpa a-

>Kll a a a, aapyllla!Omei! yanTap ay10 CRMMeTpRIO, P a ccMoTpRM nonpaBKH K co6cTaeano-aaepreTa
v,P 

'19CKHM '18 CTRM n 0 • onpeaen!leMbtM <)JopM ynaMH (9). B nepaoM nopnaKe no g 

OHH p aBabl; 

1 • 
) = r; f - -- f d p ~p 

3( 2") • 

+ a ·Y 
[(V ) f3(V) a + 

0 

y I' S ( p ) ·Y I' S (p -k) l. 

4 "o" o 
gf f d p Sp I k ·Y 5 s (p) k y • s ( p - k ) l 

(2,) • m 
0
2 

7 
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+ a 'Y + y a f3 1 f3 2 f3 3 
[(P ),(P) +(P) (P),)(8 8 +8 8 -28.8) 

tJ a a tJ 1 ·}' 2 ·}' o ·}' 

(15) 

a B 06111eM cnyqae, KOrua 11HBaP118HTHOe OTHOCIITeJlbHO rpynflhl SL ( 6) B3811MOilGl!CTBIIQ 

paCCMaTpHBaQTClt TO'IHO, Mhl IIMQQM 

v 2 v 2 + a ·r + ·r a f3 2 f3 a 
ll

1
(k )~-if 

1
(k )[(V ),(V)• +(V ) (V )l.. ](8 18 +8

2
8 -28 8 )( ) 

~-' a a p y ·y a y 1(J 

P P 2 + a ·r + 'Y a f3 f3 f3 3 
ll

1
(k 2 )=-if (k )[(P ),(P) +(P) (P),]{8

1
8 1 +8 8 2 -28 8). 

1 ~-' a a ~-' •}' 2 y 3 ·}' 

v 2 p 2 
f I ( k ) ,f. f I (k ) • 

I 0 

OTMGTHM, 'ITO B q acTHOM cnyqae, Korua narpaH>KHaHbl L !nt II L tnt HMeiOT O.QHH8KO-

BYIO CflHHOBYIO CTpyKTypy ( CM., HSflpiiMep, Bblpa>KQHHSI ( 2) II ( 13)}, ljJyHKUHlt f; nponop-

V p p 
n11onanbna f 

0 
, a f 

1 
nponopn11onanbna f 

0 
• OunaKo B o6meM cnyqae, xor-

Jla cymeCTByiOT TaKlK9 upyrHe 'IBCTHUbl , JlpyrHe Tllllbl B38HMOJl9ilCTBHlt, narp8HlKH8Hbl 
Lo 

lnt 
I 

II L !nt 
MOryT HMeTb p83Hbie CUBHOBbie CTpyKTypbi II MelK)ly f v 

I II f v 
0 

He cy -

meCTByeT CBlt3H. 0HII stBnstlOTClt H938BIICBMbiMH ljJyHKUH!IMB. ¢>H3H'l9CKHQ M8CCbi paCCM8TpH-

B89MbiX M930HOB paB Hbi 

2 2 v + a f3 
mv~ [m

0
+ f

0
(V )f3(V)a+ 

v 2 + a ·r + ·r a f3 1 f3 2 f3 3 
+ f 1 ( - m v ) ( (V ) {3( V) a + ( V ) a (V ) f3] ( 8 1 8 ·}' + 8 2 8 ·Y - 2 8 3 8 ·}' ) '( 17 ) 

mP 
2 P 2 + a f3 

[m 0 + f 1 {-m P )](P ) f3(P)a + 

P 2 + ·r + ·r a f3 f3 2 
+ f ( - m ) [(P ) ~ ( P ) + ( P ) ( P) " ] ( 8 I 8 

1 
+ 8 8 

1 P ~-' a a ~-' ·r 2 ·Y 
28{38 3

). 
3 ·}' 

0TCIOil8 HeTpyllHO flOK838Tb, 'ITO KOCHHYC yrna CM9IllHB8HH!I cp- W paBeH 

cos.\ = v __1 • 
3 

8 TaKlKe BbiB9CTII cneuyJOII1119 COOTHOill9HH!I ( CM.
118

•
191

) 

2 2 2 
2 

mp = m(il , mp+m¢= 2mK*, 

3m + m ., " 

8 

2 

4m K 

( 18) 

(19) 

(20) 



0TM8THM, 'ITO H8 C)'II!8CTB)'8T COOTBOill8BBI! M8)1(Jl)' MaccaMB 'laCTBU C p83Bb!MB CDBBBMH, 

AaanorB'IBO nna 56-nneTa Mhl nony'IBM ~opMynhl 

D 2 - af3y 
1 

D 2 - afjy' 'Y I 'Y 2 ·Y a 
MD= [Mo+ g (-MD)]DafjyD + g 1(-MD)DafjyD (I'J J/'J,y,+l'l2/'J.y,-2/'Ja/'J .y,), 

MN=[M 0 +g:(-M:)]N-~N~+ [g7(-M:);;N: + ( 21) 

N 2 - ·Y a f3 f3 2 {3 a 
+ g 2 (- M N ) N a N {3 ]( /) 1 /) ·y + /) 2 /) ·y - 2 /) a /) ·y ), 

D N 

rne ~)'HKUHH g I g; S!Bn>IIOTCSI H838BHCHMbiMB ~)'HKUHSIMH, 3TO 03HB'IB9T, 'ITO lliiSI 

56-rrneTa, KpOMe B3BeCTHbiX COOTH01119HHII f enn -Maaaa-0Ky6o 

B 

M 
n-

M bl He IIOn)''IBM HOBbiX COOTH01119BRII, 

M * - M * y N 

x) 

(22) 

(23) 

TaKBM o 6paaoM, a Teopaa cHMMeTpHH SL ( 6) c MHHBMBIIbHbtM aapy111eaaeM cymecT

ayiOT COOTR01119HHSI M9>KllY MBCCBMH 'IBCTBU C OllHBM H T9M lK9 CIIHHOM, EcnH HeKOTOpblll 

MYIIbTHrrneT rpyrrrrbt SL(6) CO!leplKBT TOIIbKO OllBH )'HBTBpHblll MYIIbTBIIIIeT C 3Bll8HHbiM 

CIIHHOM (aarrpHMep, OKTeT rrceBUOCKBn>!pHhiX M930HOB, ll9KYIIII8T 6apBOBHbiX pe30HBHCOB 

B T,U,), TO lliiH MBCC 'IBCTHU B 3TOM YHHTBpHOM MYIIbTBIIII8Te Mbl BMeeM ~pMyny fenn-

Maaaa-0Ky6o. Ecna JKe a naHHbiii MYIIbTBrrneT rpyrrrrbi SL(6) BXOllBT H8CKOIIbKO YHHTap-

HhlX MYIIbTHDII9TOB C OllHHM H T9M lK8 CIIHHOM 0 TO IIpH IIOMO!IlH pa3BHTOro Bbllll9 MeTOllB 

MOlKHO HBIITB 3HB'I9HHSI yrnOB CM91111IBBHBH, 8 TaJ[JK9 IIOIIY'IHTb COOTH01118HIISI M&>Kny MBCCB-

MB BC9X 't8CTHO. C .ll8BHbiM CfiHHOM. 

0TM8TBM, 'ITO BMeCTe C rrepeaopMHpoBKOII MBCCbl aeo6XOllHMO DpoBeCTH rrepeHOpMH

poBKY BOIIHOBhiX ~YHKDHII, Tax KBK KOHCTBHTbl rrepeaopMHpoBKH BO/IHOBbiX ~HXDIIII fpHHB 

TaJ[lK8 Bb!p&:>Ka!OTCSI IIIIH8l!HO qepe3 C06CTB8HH0-3H8flreTH'I8CKHe 'laCTH, 'ITO H MaCChio TO 

M8>Kn)' aTHMH KOHCTBHTBMB HM810TCSI COOTH01118HHH 0 BHBIIOrH'IHbl8 COOTH01119HBRM lliiR Mace 

x) CM, npeno:>Keaae, 

-1 -1 -1 
z...., , zP +Zq, 

-I 
2Z It* , 

-I 
.4Z K , 

-1 
2(Z N + 

-I 

z E 
-I 

3Z >. 
-I 

+ z I 

(24) 

(25) 

( 26) 



-1 -1 -t -1 

Z n- - Z = Z a*- Z 
u E* v* 

-1 -1 z - z 
y* N* (27) 

4. MeaoHbt co cnnnoM 2 B Teopnn CHMMeTpnn S L ( 8) 

/19,20/ p 
B paooTax Oblll oonapyJKeH M930HHbtl! pe30118HC co CIIHHOM H '19THOCTb!O J = 2~ 

H30TonnqecKHM cnunoM H rnnep3apnaoM I = Y = 0 n c Maccon m • 1250 M:;~s. B 

TeOpHH YHHT8pHO!I CHMM9TpHH 3TOT M930H MOJK9T Ob!Tb YHHT8pHbiM CHHrneTOM 1 8 B T90pHH 

CHMMeTpHH SU(6)nnn SL(6) on /lOilJKeH npnnaaneJKBTb 189 - nneTy, 405-nneTy, 

280 + 280 * -nneTy unu MYilbTunneTy c oonhWHM 'IHCnoM KOMnoHeHT. 3TH MynhTHnneTbr co-

nepJKaT Me30Hht c rnnepaapl!AOM y = + 2. 
+ 

1 KOTOpb!9 MOPYT p8Cil8ll8TbCll liHOO H8 2K ± 
I 

nnoo na 2K - + ·y 1 Hnli OCT8B8TbCSl CT86HnbHbiMH OTHOCHTenbHO CHnbHbfX B38"HMO.OeltCTBHA: , 

a T&K>Ke Me30Hhi c J p = 1 + 1 KOT0pb!9 MOPYT p8Cil8ll8TbCl! IIHOO H8 CHCT9MY <jJOTOHB H 

IIC9BilOCK81IllpHOPO M930H8, IIHOO H8 CHCTeMy H3 Tpex IIC9BilOCK81lllpHb!X M930H011 HllH 00/Ib -

me. J:tng Jl81lbH9l!Wel! 1Ipo119pKH CHMM9TpHH SL(6) 1IOHCKH T 8KHX pe30H8HCOB 11p9llCT8B-

llS!IOT 00/IbWOl! HHT9p9Co npHM9HS!S! H31lOJK9HHb!l! Bh!W9 M9TOJl 0 MOJKHO IIOilY'IIITb COOTHOWe-

RHS! M9JKJly MI\CC8MB '!8CTBU B YK838HHblX MyllhTHllll9 Tax. 

PaccMoTpHM, nanpuMep, 189 -nneT, coaeplKawHl! cneayromue yHHTapHbte MynhTHnneTbt 

189 & (8,5) + (1,5) + (10,3) + ( 10,3) + (8,3) + (8,3) + (27,1) + (8,1) + (1,1). 

0o03H8'!UM '18CTHUb! CO CnJ!HOM 2 '!9p93 p' w' K, It ¢ , . MOJKHO IIOK838Tb, '!TO 

M9>KAY M8CC8MH 3THX '18CTHU cymecTBYJOT COOTHOW9HIIll 0 8H81l0PH'!Hb!9 COOTHOW9HHS!M llllll 

B9KTOpHb!X M930HOB 

~ m , 
p m , ' w 

2 m , + 
p 

2 = 
m ¢' 

• 2m K ~. 

(28) 

AHanorH'IHO cymecTDYJOT cooTnowennH MeJKily MaccaMH '!BCTHU co cnHHOM 1, a TBKJKe MeJK

ay M8CC8MH '!8CTHU CO CllltHOM 0. 

B aattnroqenue a sTop BbrpalKaeT rnyooKyro onaro aapnocTb npo<jleccopaM H.H. 6oronro-

6osy, M .A. MapKosy, H.A. CMopoaHHCKOMy, A.H. Tasxenuaae u Y. Ynerne aa HnTepec K 

pa60T9 H U9HI-lbl9 38M9tJ8HlHI. 

10 



B aToM npunolKeHRB Mbi paccMoTpBM noApo6ao nepeuopMHpoBKY Mace 6a:puoaoB 

56-nneTa, npeAIIOIIOlKHM, qTo narpaHlKBaHbl B3aHMoAellcTBBH L otn• R L I BMelOT BHA 
• lnt 

(2) H (13), rAe (i~)~ B (j:)~ BeKTOpHb!& H aKCHan&Hbie TOKH AaHHOrO 56-nn&Ta, 

nnH npOCTOTbl Mbl paCCMOTpHM TO/I&KO BK/IIlll OKT&Ta 6apHOHOB !I 3TH TOKH, OTO H& MeHH&T 

HHlKe npuB&AeHHbiX aai<moqeaHA. Mbr HMeeM (eM, paooTb/
6

•
81

) 

(A. I) 

rAe - pa3Hbl9 MSTpRUbl, xapaKT9pH3YIOl!lHe CIIHHOBYIO CTpyKTypy TOKOB C AaHHOil 

yHRTapHOil CTpyKTypoil, HanpHMep: 

nonolKHM 

v 
TaK Kal< ojtl H 

v 
0 
"~ 

I 1,2 (p) 

v 

.,. ~ 

_!__ '<_!_ - _a_ > 
m a... a ... 

" " 

f d 
(217) 4 

0 It 
2 

RMelOT BHA ( A,2), TO 

·-+ 

_a_ .y , 
a... " v {A,2) .. 

1 a a ---·--·Y 
m 2 a IV a IV It 

v 0 2 
(p-k)O 

1
.6 (k ). ·" .. (A,3) 

(A.4) 

I 1 (p) AaeT BK/IaA B <jlyHKUHIO g7(p 2
) B cooTaoweHHB (21), a I~(p ) AaeT BKIISA 

B <jlyHI<UHIO g ~ ( p ~ ) , BKnaAbl OT ApyrHX qneHOB TOKOR ( j ';;A); T8KlK9 MOlKHO 

paccMaTpHBaT& aaanoraqao. TaKHM o 6paaoM, Mbl IIMe&M 

(A,5) 

TaK · KaK paaaocT& Mace >.- R I -ranepoaoa nponopuaoaan&aa cyMMe 
N 2 N 2 

g ,(-MN)+ g2 (-MN) , TO MaCCbl 3THX qacTHU He paBIH>l M&lKily COOOII, 

II 
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