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06bi'lHO cnenCTBHR KHpanbHOfi rpynnbi SU ( 2) X SU ( 2) H 'l8CTR'lHOro CO-

xpaHeHHR 8KCH8nbHOrO TOK8 (PCAC) H3Y'l8IOTCR H8 OCHOBe anre6pbl TOKOB. 

HenaaHo nnR HccnenoaaHHH 3THX aonpocoa 6bina npennoJKeHa npyraR TexHHKa, 

OCHOB8HH8H H8 HCfiOnb30B8HHH 3¢<jleKTHBHbiX narp8Hl!<H8HOB B 38HMOnefiCTBHH, KOTOpb!e 

npaBHnbHO OfiHCbiB8IOT !)leHOMeHonorHIO CHnbHbiX B38HMOnefiCTBRfi npH HH3KHX 3Hep­

/ 1,2/ 
rHRX no CHX nop 3TOT MeTOll 6bin HCnOnb30B8H TOnbKO nnH OfiHC8HHR B38HMO-

nefiCTBHR HecTpaHHbiX 'IBCTHU. Uenb 3Tofi 3aMeTKH - nony'lHTb ¢eHoMeHonorH'leCKHfi 

narp8HJKH8H nnH nceBnOCKBn.RpHblX Me30HOB, RHB8pH8HTHblfi OTHOCH~" -""f<O KHpanbHO.fi 

rpynnbi U(3) x U(3). llnR BbiBona 3Toro narpaHJKHaHa Mbi caaqana o6o6mHM 

KHpanbHOe npeo6pa30BaHHe lllaHHrepa " - Me30HHoro nonR Ha rpynny U ( 3) x U ( 3). 
/2/ 

CornacHo lllanHrepy , npeo6pa3oBaHue " -Me30HHoro nonH oTHocuTenbHO 

6ecKOHe'lHO M8nbiX K!ip8nbHbiX npeo6p83 0B8Hiili naeTCSI <!'opMynaMU 
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npeo6pa3oaaHHe ( 1) ecTh o6bi'IHbitl H30TormqecKHtl noaopoT H o6o6rnenHe ero 

H8 cnyqaJ:I rpyflflbl BHyTpeHHHX CHMMeTpHJ:I TpHBH 8 flbHO, .Un!l TOrO 'IT06bl 06061llHTb 

npeo6p830B8HHe ( 2) H8 rpynny U ( 3), Mbl 38flHWe M ero B .ll.pyrOM BHJJ.e, BOCTIOflb-

30B8BWHCb TO*.Il.eCTBOM: 

r 1 r J rk = 0 1 J r k + 0 J k r 1 - 0 1 k r J + i £ 11 k 

npeo6pa30B8HHe (2) npHMeT BH.Q 
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npeo6pa30B8HHe (1) Y.ll.06HO 38TIHC8Tb B BH.Qe: 
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8~r=-2-[ocu~r1 
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npeo6pa30BllHH!l 1T -Me30HHOI'O TIOfl!l, 38TIHC8HHbie B BH.Qe 
1 1 

( 1 ), (2 ), HenocpeJJ.-

C TBeHHO o6o6maiOTC!l HB rpynny U ( 3) X U ( 3) 
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rJJ.e napaMeTpbi npeo6pa3oBaHHtl 8 cu , 8 rp H none nceB.QOCKBfl!lpHhlX Me30HOB 

ecTb MaTpHUbi 3 x 3 . Bbr'IHCnHM peGynbTaT cKo6o"!HOtl onepauHH JJ.nn npeo6pa-

30BBHH!l (b) 
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TO ecTb Mbr nonyqHnH o6brqaoe U( 3) npeo6pa3oaaane. 3aMeTHM,qTo Mbr o6H38Hbl 

paCCM8TpHB8Tb rpynny U ( 3) X U ( 3) riO TOMy, qTo rrpeo6p830B8HHe ( 5) He YAOBneTBO­

pS!eT ycnoaH!o Sp 8 P ~ 0 . 

llnH riOCTpoeHH5! narpaH~H8H8, HHB8pH8HTHOrO OTHOCHTenbHO KHpanbHOR rpynnw, 

yaoGao BRDCTH aennqnHy 
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Pa3no~HB <ll - no c Te n e a HM P HeTpyAHO H8 ATH 1K8K Dpeo6pa3yeTC5! <fl OTHO-

CHTenbHO (4), (5): 
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+ 
HeTpyaao npoaepHTb, qTo Sp <fl <fl HHB8pH8HTeH OTHOCHTenbHO KHpanbHOR 

rpynnw U ( 3) X U ( 3) . KHp8nbH8ll HHB8pH8flTHOCTb HapyrnaeTCSl M8CCOBblM '!HCnOM 

B narpaH~HaHe nceaaocKanSTpHbiX Me3 oHoB. M bl rrocTpOHM 3TOT •we a TaKHM o6pa30M, 

qTo6br AHBepreHUHH aKcHnbaoro ToKa 6 brn a rrporropunonanbHa rronro rrceaaocKanSTpH brX 

Me3 onoa ( PCA C). 

f 0 2 2 
Sp ln (I + ( --) P ) . ( 10) 

m, 

Oua oqe annHwM o6pa3oM HHBapnaHTH a OTHOCHTe nbHO rrpeo6pa 3 oaa aHA (4 ). HaAaeM 

ee B8 pH8 UH !O OTHOCHTe n bHO n peo6 pa 3 0 0QHHn ( 5 ): 
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Tenepb Mbl MolKeM nocTpOHTb narpaHlKHaH JlnSI nceBJlOCKanHpHbiX Meaonoa. 

Mbl CTpOHM ero TSKHM o6paOOM , 'ITO KHpanbHSSI HHB8pH8HTHOCTb HapywaeTCSI TOnbKO 

MaccoBbiM qnenoM, npH'!l!M TaK, 'IT06bt 6btnO BbtnOnHeHo ycnoaHe PCAC H KBaopaTH'!H bie 

qneHbi no nomo P llBBanH 6bi cao6ollHbii! narpaHlKHaH nceaoocKanSipHbiX Me3oHOB. 

HeTpyllHO BHlleTb, '!TO narpaHlKHBH BHlla 

L =-
m, 

8 f 2 

0 

+ 
sp a,.,. ct> a,.,. ct> -

4 
m, f 0 2 + 

--,-
2

- SpIn (1 + (--) P P) 
2 f 

0 
m, ( 12) 

yllOBneTBOpS!eT BCeM 3THM Tpe60B8HHSIM. lle!!CTBHTenhHO, nepBbii! '!neH HHBapHSHTeH 

OTHOCHTenbHO rpynnhl U (3) X U(3), a B8pH8UHSI BToporo '!neHa OTHOCHTenbHO 

npeo6paaosanHI! (5) nponopuHoHanbHS P . Paa nolKeHHe narpaHlKHSHa ( 12) no cTe-

neHSIM nonS! P HMeeT BHll: 
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TaKHM o6paaoM, Mbi y6eJlHnHcb, 'ITO narpa HlKHSH ( 12) yoosne TaopReT BCM 

nepe'!HcneHHhlM BbiWe Tpe6oaaHHSIM. nocneoHne osa qneaa a ( 13) onHC biBSIOT Mea oH-

HOe B38HMOll~I!CTBHe 
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8hlqHcnHB BapHBUH~ narpaH~HBHa OTHOCHTen&HO npeo6pa30BBHHA (4), (5) C 

napaMeTpaMH, 38BHCHmHMH OT KOOp!IHHBT , Mbl M OlKeM HBi!TI! BeKTOpHbltl H BKCHBnb-

Hhli! T OKH H HX !IHBepreHUHH 
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ToKH H HX !IHBepreHUHH, KaK H3BeCTHO, onpenenH~TCH B&rpa~eHHHMH 
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. 2 
1 m + + 

v ~ --"- ( [<ll<l> ] +[<!> <1>, ] ) 
11 4 f 2 11 ,.. 

i m + + 
A ~--"- ( l<ll<fl 1 - 1<1> <ll,ll 

11 8 f 11 ,.. 
0 

7 

( 15) 

( 16) 

( 17) 

( 18) 

( 19) 

(20 ) 



Vlcnonh3YH !j>opMynht (8), (9) ,unH npeo6paaoaaHHH 4> HeTpy~HO H8ATH, qTQ 

TOKH V f1 H Ap. 
npeo6pa3yiDTCH OTHOCHTenbHO KHpanbHOH rpynnw cneayiDIIlHM 

o6paaoM: 
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PaanaraH TOKH v H Afl no cTene HHM p, Mbl MO ll'eM nonyqHTb Bblp8-
f1 

)l(eHHe ,unH M8TpHqHbiX <JneMeHTOB paanHqHbiX n e llTOH HbiX pacna.UOB Me.'30HOB. Qqe-

BHDHOA cne,uyromeA aa,uaqeA HBnHeTCH nocTpoeuHe U ( 3) X U ( 3) HHBapH8HT!WrO 

narpaH)I(H8Ha, BKnroqaromero BeKTOpHbie H 8KCH8nbHWe . Mf!30Hbl, a TBK)I(e 6apHOHbl. 

3ToT aonpoc 6yaeT paccMoTpeH a c neayromeA pa6oTe. 

B .JaKnroqe HH e MHe xoTenoch 6bi no6naro.uapHTb npo!j>. A.H.TaaxenHaae aa 

BHHM8HHe H HHTepeC K pa6oTe. 
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