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PaccMoTpemrn KBapKOB KaK peanbHbIX 'i8CTIIU Bbl3bIB8eT cepbe3Hbie 

B03pa)KeHml, Bo-rrepBbIX, STO CBSl38HO C OTCYTCTBIIeM no H8CTOSIIIIero Bpe

MeHH CBHneTenbCTB B nonb3Y cymecTBOB8HHSI qaCTHU C npo6HbIM aapSiilOM 

B CBo6onHoM COCTOSIHIIH, Bo-BTOpbIX, CHMMeTpHSI CITIIH-yHHTapHO-CITHHOBOfi 

'i8CTH BOnHOBOfi cpyHKUHH Tpex KBapKOB, 06paay10IUHX 6apHOHHbie MynhTHrrneTbI, 

Bbl3bIB8eT TpynHOCTH C npHMeaeHHeM K KBapKaM o6bI'iHOfi CT8THCTHKH ct>ep

MH-IlHpaKa, 

CymecTByeT TpexTpHrrneTH8SI MOilHcpHK8UHSI KBapKOBOH MonenH anpo

HoBll-41, B OCHOBY KOTOpofi rrono)Keff He TpHrrneT, a HOHeT cpyHnaMeHTanb

HbIX qaCTHU c uenbIMH ( o, ±.1) aapSinaMH, TaKaSI Monenb CBo6onHa OT yKa-

38HHbIX TpynHOCTefi, HO np1rnonHT K B03MO)KHOCTH cymecTBOB8HHSI 6onhllIOI"O 

'iHCna HOBblX anpoHHbIX MynhTHITneTOB, 

06bI'iH0/2,3/ B TpexTpHrrneTHOfi MonenH nocTynHpyeTCSI HanH'iHe CHM

MeTpHH oTHOCHTenhHO rpynnb1 SU (3) 'x SU (3)", a cpHaHqecKaSI rpynna SU(3) 

paccMaTpHBaeTCSI KaK nonrpynna STOI"O npSIMOI"O npoHaBeneHHSI, 

Mb! 6yneM paccMaTpHB8Tb TpexTpHrrneTHYIO Monenb C MeHblllefi norron-

HHTenbHOfi CHMMeTpHefi, Ilpenrrono)KHM, 

o6nanaeT cnenyromnMH caoil:cTBaMH: 

'iTO cpyanaMeHTanbHoe none t 
at 

A. 0THOCHTenbHO HHneKCOB a ' npHHHM8IOIIIHX TpH 3H8'ieHHSI A ' p ' n ' 

npenrronaraeTCSI HannqIIe o6bI'iHOfi SU(3) -CHMMeTpHH co BceMH ee Hapy

llleHHSIMH, 

E. 0THOCHTenbHO HHneKCOB , onpenenSIIOIIIHX HOMep TpnrrneTa, i = 1,2,3, 

npenrronaraeTCSI aanII'iIIe illICKpeTHOfi nepecTaHOBO'iHOil: CHMMeTplIII S 3 , 

COCTOSIUieil: II3 6-TH sneMeHTOB. 

TaKHM o6paaoM, B Halllefi Monenn npenrronaraeTcSI HanH'iIIe CHMMeT-

pHH oTHOCHTenhHO rpynrrbI SU(3)x S 3 IlepecTaHOBO'iH8SI CHMMeTplISI SIB-
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mieTcSI, IIO:>Kanytt, HalIMeHbllieii II3 acex CIIMMeTpliii, K8K1Ie MO:>KHO IIOTpe-

6oaaTb l)T TpeX'.'p~m.1eTHOii Mo.oenlI. M O:>KHO rrpe.onono:>KIITb IIOSTOMY, '{TO 

oHa H cna6ee acero Hapyweua. Mo:>KHo, HarrplIMep, C'IHTaTh, 'ITO ee Hapy

weHIIe, IIO aHanorlIII C II30CHMMeTpHeii, npolICXO.lllIT ,IIIIllib aa C'leT aneKTpo

MarHIITHoro B38HMO.OeiiCTBIISI. 

B) 3neKTpH'leCKHii aapSI.ll 0T.ll9llbHhlX K0MII0H9HT ~yH.oaMeHT8llbHOro Il0,IISI 

MbI rrpe.orronaraeM 1IMe10mHM ueno'l1IcneHHb1e ( O, ±.1) aaa'leHIISI. OnepaTop 

aneKTplI'19CKOrO aapSI.oa Mb! aa.oaeM B BII.[le 

Q= ~ 
a, I 

't ,( a~ 1 a a 1 -ba+, b a 1) • ( 1) 

OrrepaTOpbl a II b OTH0CSITCSI K '18CTIIU8M II aHTII'18CTHUaM C00TBeTCTBeH

Ho; 'IIIClI0Bbie aHa'leHIIH aapSI.llOB Oa; IIpHBe.oeHbl a Ta6n1Iue 1. 

Ta6nnua 1. KBaHTOBb1e '!Mena ~ya.oaMeHTanbHoro HoHeTa 

'>.. 1 

t 
p 1 

t n 1 

t >..2 

t p 2 

t n 2 

t >.. 3 

t 
p3 

In 3 

y 

-2/3 

1/3 

1/3 

-2/3 

1/3 

1/3 

-2/3 

1/3 

1/3 

13 
0 

1/2 

-1/2 

0 

1/2 

-1/2 

0 

1/2 

-1/2 
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<t>opMyna renn-MaHHa - HHIIIl!ll)KliMbI Blill0ll3M8H.II8TC.II ao6aBneHll8M 

HOBoro KBaHTOBoro qncna 

Q .. 13 + _l_y + _1_ C . 
2 3 

( 2) 

3HaqeHll.lI 9Toro KB8HTOBoro qncna C an.11 ¢YH/l8M8HTanbHOro HOH8Ta npea

CTaBneHbI B Ta6nnue I. 

OCHOBH08 Tpe6oBaHH8 COCTOHT B TOM, qTo ¢nsnqecKH8 C0CTO.IIHH.II non)K

HbI .IIBn.lITbCSI co6CTB8HHbIMll COCTOSIHlISIMll 38pSI/l8 lI 0/lHOBpeMeHHO YllOB

neTBOpSITb Tpe60B8HlISIM nepecTaHOBoqHofi CHMMeTpllll S3, TO-eCTb'SIB

nSITbCSI B8KTOpaMH H8IlplIBO/llIMblX npeacTaBneHnfi 9TOtt rpynnbI. HHaqe /lnSI 

¢nanqeCKHX COCTO.IIHHtt ll0n)KHO HM8Tb M8CT0 

nm1 mo6ott nepeCT8HOBKll p E S3 . fl106y10 nepecTaHOBKy MO)KHO ocywecTBlITb 

C IlOMOIIlblO nocne/l0BaTenbHOro nplIM8H8HlISI nnIIIb llBYX Tp8HCIT03lIUlifi P72 

lI p 13, JlnSI KOTOpbIX lIMeeT M8CTO 

[ Q, P
1 

] = P
1 

I ( a +
7 

a 
1 

- a+ a - b +
7 

b 
1 
+ b + b ) , 

I I a a a a/ a I a a a/ a I 
(4) 

rne j = 2,3. CocTaBHB MHoroqacTHqHbl8 KOM6HH8UHH 

I ( 5) 
, .... ,le 

f, ... , n 

rae r, ... 1 U 03Haqa10T BennqlIHbl npocTpaHCTB8HHO-CillIHOBbIX COCTO.IIH
0

llfi, 

MO)KHO y6elllITbCSI B TOM, qTo ycnOBlIIO (3) YllOBneTBOpSIIOT nllllib COCTOSI

HHSI C qncnoM qacTnu, KpaTHbIM TpeM, H npOH3BOnbHbIM qncnoM nap qacTn

ua-aHTHqacTnua. B qacTHOCTll, sanpeweHbl 0/lHOKBapKOBbie lI 6nKBapKOBbI8 

C0CTOSIHHSI, HO pa3p8III8Hbl KBapK-8HTlIKBapKOBhl8 COCTO.IIHlISI 

3 + + 
I y

11
aa 1(r)b{J,(s)l0> 

, .. 1 

H TpeXKBapKOBbl8 C0CTOSIHlISI 

3 + + + 
I r,,1e aa 1 (r)a{J,<s)ay/tJl0> 

1./, ,.;. le./. , .. 1 

5 

( 6) 

( 7) 



OKa3b!B8eTCSI, "ITO paspemeHHbie COCTOSIHllSI o5naaaroT paBHbIM Hynro "IllCnOM 

C n )lmI HllX qiopMyna renn-M aHHa- - Hlllllll)l)KllMbl ( 2) IIpllHIIMaeT o5bJ"IHblll 

Bllll, TaKIIM o5pasoM 1 Mb! rrony-qaeM o5bI"IHyro SU( 3) KnaccnqinKaunro Me3oH

HbIX ll 6apllOHHbIX COCT0SIHllii, paccMaTpllBaeMbIX KaK CBSl38HHbie COCTOSIHllSI 

tt ll ttt qiyHJlaMeHTanbHOro HOHeTa, 

CneayeT OTMeTllTb, "ITO sarrpeT cymecTB0B8HllSI KBapKOB B CB050JlHOM 

COCTOSIHllll 5bm rrony"IeH TaK)Ke B Moaenn Tpex rrapaKB8pK0Bb!X TpnrrneTOB/5/. 

OaHaKo B aToii Moaenn paccMaTpllBanncb He Bee HerrpIIBDllllMbie rrpeacTaB

neunSI rrapacTaTllCTllKll, IToaTOMy )lOIIOnHIITenbHhle Me30HHhle ll 5apllOHHhle 

MynbTllIIneTbI, KOTOpbie o5b!"IHO B03HllK8lOT B TpexTpnrrneTHbIX MO)lenSIX ll K 

paccMoTpeHIIIO KOTopbIX Mb! ceii-qac rrepeiiaeM, B Moaenn rrapaKBapKoB 0Ka

sann9b orrymeHHbIMll, Ecnn )Ke paccMaTpllB8Tb BCe HeIIpllB0)lllMbie rrpe)lCT8B

neHllSI rrapaCT8TllCTllKll, TO ll3nO)KeHHblll B H8CTOSillieii pa5oTe II0)lX0)l ll II0llX0)l 

/6/ 
B paMKaX rrapaCT8TllCTllKll 0K83b!B8IOTCSI 8KBllBaneHTHb!Mll 

Tenepb Mb! rrepeii)leM K pacrrpeaeneamo )lOIIyCTllMbIX COCTOSIHllll no 

HeIIpllBO)lllMbIM npellCTaBneHIISIM rpyIIIIb! S 3 . 

llnH Me30HOB Mb! rrony-qaeM )lB8 HeIIpllB0llllMbIX rrpe)lCTaBneHIISI, CnM

M3Tpll"IHOe rrpe)lCTaBneane 0:::::0 orrpeaenHeTCSI "IllCnOBb!Mll K08qJqmuneHT8Mll 

Yll=ll../3, ; = 7,2,3. ( 8) 

ITpeacTaBneHne CMelllaHHOH CllMMeTpllll BJ C0CTOllT ll3 llBYX KOM5naaunfi, 

K08qlqlllUlleHThl K0TOphlX orrpeaeneHhl C T0"IHOCTblO )lO opToroHanbHOro IIOBO-

poTa Ha yron 0 
I 

H3 , r; 
1 
= 2 cos e;..; 6 , r;

2
= -(cos0+y3 sin0)/y6, r;

3 
=(-cos0+y3sin0)/y6, 

( 9) 
H 

{3=1, y" =2sin e;f;;: 
11 

y" =(y3cos0-sin 0)/y6, y" =(-y3 cosO+sin0)/l/6. 
22 33 

Ka)Kaoe ns rrpeacTaBneenfi ( 8), ( 9) orrpeaenHeT co5oii cepHIO MesoHHbIX 

MynbTllIIneTOB, Ecnn o6'be)lllHllTb CIIllHOBbie rrepeMeHHbie C yHllT8plib!Mll HH

)leKcaMll, TO rrpn 38)l8HH0M 0TH0CllTenbH0M rrpocTpaHCTBeHH0M C0CT0SIHllll Mb! 

5yaeM HMeTb C00TBeTCTBYIOUille CIIHH-yHIIT8pHO-CIIHH0Bbie MynbTllIIneTbl rpyrr-
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Ilbl SU(6 }. CHMMeTpH'IHOMY npe)lCTaBneHHIO ( 8) conocTaBmI9TCSI o6bI'IHblll 

36-nneT Me30HOB H cepHSI HX L-B036y:lKJl9HHll, llByM KOM6HH8UHSIM ( g) CMe

IIl8HHOrO npencTaBneHHSI 6y)lyT COOTB9TCTB0B8Tb )lBe Bblp0:lK)l9HHbl9 cepHH 

36-nneTOB M930HOB, CooTB9TCTB9HHO B03HHK8IOT napbl BblpO:lK)l9HHblX nceB)l0-

CKanHpHhl0 H BeKTOPHhlX Me30HOB C O)lHHaKOBhlMH KB8HTOBhlMH qncnaMH, CHH

THe IlOJl06Horo BblpO:lK)l9HHSI, a T8K)K9 onpe)leneHHe yrna 0' MO:lKeT npoH-

30llTH nHIIlb B TeopHH C HapyIIleHHeM S3 -CHMMeTpHH, 

llnH 6apHOHOB Mb! nonyqaeM '10Tb!pe HeIIpHBO)lHMbIX npencTaBneHHH rpyn

Ilbl S3 , CnMMeTpH'IHOe H 8HTHCHMM9TpH'IHOe npe)lCTaBneHHH O)lHOM9pHbl H orr

penenHJOTCH, COOTB9'J'CTB9HHO, Koa¢¢nuneHTaMH 

a:D , y =1/,/6, 
I /k 

( 10) 

( 11) 

r)le £, / k - aHTHCHMMeTpH'IHblll T9H30p (£ 123 = 1}. l1MeeTCH eme )lBa JlBY

MepHblX HenpHBO)lHMbIX npe)lCTaBneHHSI CM9IIl8HHOll CHMMeTpHH, Koa¢¢nuneH

Tbl KOTOPbIX Mb! MO)K0M ( C TO'IHOCTblO )lO noaopoTa) BbI6paTb B BHJl0 

81 ( 12) 

( 13) 

Ka)K)loe H3 npe)lcTasneHHfi (10)-(13) onpe)lenSieT co6ofi cepnro 6apnoH

HbIX MynbTHnneTOB, Tipe)lCTaBHM nonHYIO BOnHOBYIO ¢yHKUHIO KB8pKOB B BH)le 

npOH3B0Jl9HHH ¢yHKUHfi, OTHOCSI!IIHXCSI K S3 'SU(6} H npOCTpa~CTB9HHbIM 

nepeMeHHbIM, COOTB0TCTB9HHO, 

( 14) 

TI pH ¢HKCHp0B8HHbIX SJ H npocTpaHCTB9HHbIX COCTOSIHHSIX Mbl nony'IHM 

SU (6} -MynbTHnneTbI, npnseneHHbie B Ta6mme 2, 
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/1/ 
O6bl'IHOMY 56-nneTy 6apHOHOB conocTaBmieTCSI aHTHCHMM8TpH'IH0e 

npencTaBneHHe ( 11). Bb!CWHe L -Boa6y)K/l8HHSI 8T0I'0 MynbTHnneTa naroT 

70- H 20-nneTbI, nepBblii HS K0T0pb!X xopowo yKna/lbIBaeTCSI B cymecTBYIO

UIHe naHHbie no peaoHaHcHoii cneKTpocKonnn/7/. TaKHM o6paaoM, aTa cepn.H 

CO0TBeTCTByeT CHMM8Tpll'IH0ii KBapKOBOii Monenn/8/. M Q)KH0 noKa3aTb, 'IT0 

BC8 aneKTpoMarHHTHble CBOiiCTBa 06bI'IHblX oapH0H0B H Me30H0B coxpaH.H

IOTCSI. TaK, ecnn npHHSITb MBI'HHTHble M0M8HTbl 'IBCTHII <pyH/lBMeHTanbHOI'O 

HOHeTa nponopUH0HanbHb!MH HX aap.HnaM, TO nn.H OTH0UieHHSI MaI'HHTHblX 

M0M8HT0B npoToHa H HeiiTpOHa nonyqaeTCSI H3B8CTH08 C00THOW8HH8 - 3/2. 

IToMHMO 06bI'IHblX 6apHOHHblX MynbTHnneT0B B03HHK8IOT nononHHTenb

Hbie cepnn MynbTHnneToB, 0TBeqarowne npyrnM npencTaBneHHSIM rpynnbI S3 : 

( 10), ( 12) n ( 13). OHH HB'IHHBIOTCSI c 20- n 70-nneTOB B npocTpaHCTB8HH0M 

s -COCT0SIHHH H, Hao6opoT, conep)K8T 56-nneTbl cpenn CBOHX L -Boa6y)K/l8-

HHii. 

Tenepb Mb! nonbITaeMCSI oueHHTb H8K0T0pb18 H3 B03M0)l(HblX npo.HBne

HHll HOBblX nepeqncneHHblX Bb!We anpoHHblX MynbTHnneToB. 

B paMKaX CHnbH0I'0 B38HMO/l8iiCTBH.H, K0T0poe npennonaraeTCSI 06na

na10UJHM S3-CHMMeTpHeii, C0CTOSIHH.H, npHHanne)KaUJne K paanH'IHblM Henpn

B0/lHMbIM npencTaBneHHSIM rpynnbl S3 , MoryT 6b!Tb pacmenneHbl. HoBbl8 

qaCTHUbl M0I'yT 0KaaaTbCSI HM8IOIIJHMH MaCCbl cymecTBeHHO 6onbWHMH Mace 

05bI'IHblX qacTHU. B TO )Ke BpeMSI B paMKax CHnbHOI'0 B3aHM0/l8ltCTBHSI paa

pelll9Hbl nHlllb TaKHe nepexo/lbl, /lnSI K0T0pb!X cxeMbl IOHra p0)l(JlaeMblX qaCTHU 

conep)KaTCSI B npSIMOM npoH3B8/l8HHH cxeM IOHra yHH'ITO)Ka8MblX 'laCTHII. 

8 qacTH0CTH, B peaKUHSIX, Karna B Ha'lanbH0M C0CT0SIHHH conep)KaTCSI nHWb 

o6bI'IHbl8 'laCTHllbl ( O/lHOMepHbl8 CX8Mbl IOHra), M0)1(8T noSIBHTbCSI nHWb He 

Me Hee /lBYX He 96bI'IHblX qaCTHII ( nByMepHbl8 CX8Mbl IOHra). TaKHM o6pa-

30M, non)l(Ha HM8Tb MeCTO accounaTHBH0CTb po)l(JleHHSI He06bI'IHblX qacTHII. 

l\aanOI'H'IHO He06bI'IHaSI 'laCTHua, npnHanne)KaUJaSI K CMewaHHOMY npeacTaB

neHHIO, He M0)K8T pacnaaaTbCSI nHWb Ha o6bI'IHbie qaCTHUbl. 

Mb!, K0H8'1HO, HH'lero He M0)1(8M CKaaaTb O xapaKTepe HapymeHHSI 

S3 -cnMMeTpnn. Eonee onpeaeneHHbIM B paMKax Haweii Monenn SIBnSieTc.H 

aneKTpoMaI'HifTHoe B3aifMOJl8iiCTBife. OnepaTop aneKTpif'18CKOI'0 T0Ka <pyH

JlaMeHTanbH0I'0 H0HeTa Mb! npeanon0)l(IfM HM8IOIIJHM TaKyro )1(8 CTpyKTypy, 

KaKyro nMeeT onepaTop aapSIJla ( 1). Toraa Mb! M0)KeM nepenncaTb TaKoii TOK 

B Bifll9 paano>K8HifSI no HenpHB0/lifMblM npeacTaBneHifSIM rpynnbI S3 

9 



- 3 J J 8 )-J e.m. =v3 CIIl < J µ + '1T µ 
/l 

I ff 

-2(cos0fP J: +sin0 S::J J;J, 

rAe 

1DJ J .. - 1-(J,+J2+J3), 
'1T 

I 

EP J=-1-[2cos0 J 1-( cos0+y3sin 0) J 2-( cos 0-...,j3 sin 0) J 
3

], 

Vo 
II £P J .. - 1-[2sin0J 1 +(y3cos0-sin0)J2 -(y3cos0+sin0)J 3 ] 

vo 
BepXHIIe liHll9KCbl B ( 15) :>npenemnoT YHHTapHylO CTpyKTypy TOKOB 

J8 _ 1 -µ-2tyµ>..
8

t, 
3 1 - 3 1µ= 2 tyµ>.. t, 0 1 - 0 

J µ= --='Yµ>.. t, 
✓ 6 

( 15) 

( 16) 

( 17) 

( 18) 

( 19) 

. 0 
rne AB H >..3 

-H3B9CTHbie MaTpliUbl renn-MaHHa, a A - 91lliHli'IH8SI MaTpn:ua, 

orrpenensirouiasi yHHTapHO-CHHrneTHbiit TOK. 

"Cn:MM9TplitIHbiit" TOK B ( 15) HMeeT 06bI'IHYIO yHHTapnyro CTPYKTypy, 

Torna K8K TOK, OTHOCSimHHCSI K CM9lli8HHOMY rrpencTaBnenn:ro, SIBnSieTCSI yHH

TapHbIM CHHrneTOM. BcneACTBHe 9Toro o6bI'IHbl9 M930Hbl li 6apHOHbl coxpam1-

IOT Bee CBOH IIp9)KHli9 aneKTpoMarHHTHbl9 CBOHCTBa, ecnn: Benn:_tIHHa pac

merrneHHSI no Macce, o6ycnoBneHHoro aneKTpoMarHHTHbIM Baan:MoneitcTBHeM, 

MHOro M9Hblli9 Benli'IliHbl pacmerrneHHSI, CBSI38HHoro C rrpn:aannemHOCTblO K paa

nli'IHblM aenpHBOllliMbIM npencTaBneHHSIM rpyIIIIbl S 3 • ( B neitCTBHTBnbHOCTH 

ae6onblll8SI IlpHM9Cb CHHrneTHoro TOKa llnSI 06bI'IHblX '18CTHU, rrponopun:oaanb

HaSI 9TOMy OTHOlli9HHIO, 6yneT rrpn:cyTCTBOB8Tb). 

M bl MO)K9M, K8K o6b!'IHO, Ha OCHOBe acn:MIITOTlitI9CKHX crreKTpanbHblX 

rrpencTaBneHHit rronytIHTb nnsi o6bltIHblX B9KTOpHblX M930HOB ( p ' Cu I cp ) 
li3B9CTHbl9 rrpaBn:na cyM M Baitn6epra. nnsi HOBbIX BeKTOpHblX M930HOB, 

OTHOCS!IllliXCSI K CM9lli8HHOMY rrpencTaBnenn:ro, B ananorn:tIHblX rrpaBn:nax "pa-

6oTaTb" 6yneT nlillib CHHrneTH8SI qaCTb TOKa ( 15). TToaToMy BKnan B 9TH 

npaBn:na cyMM 6ynyT )l8B8Tb nlillib yHHTapHo-cn:nrneTHbl9 HOBbie B9KTOpHbl9 

M930Hbl. M bl cnenaeM rrpenrronO)K9HHe, 'ITO 8CHMIITOTH'l9CKH CIIeKTpanbllble 
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rrnoTHOCTH, COOTBeTCTBYJOIUHe "CllMMeTpll'IHOMy" TOKY ll TOKY "CMell!aHI>oro 

rrpe.ncTaBneam1", paBHhI .npyr .npyry 

=P 
ff' 

( 20) 

/9/ 
Tor.na c rroM0IUhJO o6hI'lHOii rrpoue.nyphI MhI rrony'IHM aaanor rrpaBnn cyMM 

Baiia6epra .nm1 ll!llpllH ll Mace .OBYX H0BhIX CHHrneTHh!X BeKTOpHhIX Me30HOB 

r n, +-m n,+r nn +-m nn 
slngt. ➔ e e slngt. slngt. ➔ e e singe. 

( 21) 

Mb! rrpe.nrronaraeM TaKm:e acHMIITOTH'leCKOe paBeHCTBO crreKTpanbHhIX IInOTHO

CTeii, C0OTBeTCTBYJOUlllX .OByM TOKaM CMelllaHHoro rrpe.ncTaBneHHH, 

pfP, =PfP ". ( 22) 

OTCJ0.08 Mb! rronyqaeM rrpaBIInO 

sin 2 0 m n, r n, + =COSl 0 m nnr nn + -• 
s/ngL s/ngF. ➔e e- s/ngL s/ngL ➔ e e 

( 23) 

Terrepb Mb! rrony'IHM rpy6yro oueHKy Hm1meii rpaHHUhl MaCChl HOBh!X 

cnarneTHhIX BeKTOpHhIX Me30HOB, l13BeCTHO, 'ITO pacqeThl IIO HallBHOii MO

.nenn BeKTOpHoii .OOMHHaHTHOCTll C yqeToM nHlllb 06hI'lHhlX BeKTOPHhIX Me3o

HOB ( p 1 <iJ 1 <p ) IIpllBO.OHT K HeCKOnbKO 3aHR:1KeHHhIM 3Ha'leHRHM ceqeHHSI 

BhlC0K08HepreTH'leCKOro KOMIITOH-a¢¢eKTa Ha HyKnoaax, ecnn ann KOHCTaHT 

rrepexo.O0B raMMa-KBaHTa B BeKTOpHhJe Me30Hhl IIpllHSITb 3Ha'leHHH, rrony

qeHHhie ll3 9KCIIepnMeHTOB Ha BCTpe'!HhIX aneKTp0H-II03llTpOHHh!X rryqKax. 

Bo BCSIK0M cnyqae, He BX0.OSI B rrpoTHB0peqIIe C 9KCIIepHM9HTOM/ 10, 111, M0:1K

HO rrpe.nrronom:HTb, 'ITO BKna.n B aMIInHTY.OY KOMIITOH-a¢¢eKTa OT H0BhIX CHHr

neTHhIX BeKT0pHhIX Me30HOB COCTaBnSieT 10 ➔ 20%. M hi II0/10:1KIIM .OnSI oueHKR 

q 2 A , , 
ys' sp ➔ sp 

2 
+ 9,y s " A s "P ➔ s " P < 

( 24) 
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rae gy V eCTb KOHCT8HT8 rrepexoaa raMM8-KB8HTa B B8KTOpHbiii: Me30H, 

A y P ➔ VP - aMIInHTyaa paccesrnm1 B6KTOpHoro M630H8 Ha IIpOTOHe. OTHO

CHT6nbHO nocneaHeii: aenH''iHHbI Mb! caenaeM rpy6oe npennono)KeHHe o TOM, 

'ITO OH8 He 38BHCHT OT THIIa B6KTOpHOI'O MeaoHa. Toraa Mb! rrony'IHM 

g 2 , +g 2 ,,,,,,(0,1 +0,2)(g 2 

ys ~ ~ 
+g2 +g2 ). 

ycu yep ( 25) 

· EcnH Tenepb yqecTb, 'ITO rv ➔e +.-cc g; v m v , TD npaBHno ( 21) nepe

IIHCbIBaeTCSI B BHAe 

9 2 ,m2,+g2 ,,m2,, .. 9 2 111 2+n2 m2+g2 m 2 
y s s y s s ,yp p "'ycu cu ,yep cf, ( 26) 

,Unsi oueHKH Mb! nono)KHM ms , .. m s,, H mp .. m<u ., m cf, • Toraa II3 

( 26) rrony'IIIM 

m2=m2(g2 +g2 +g2 )/(g2 ,,+g2,, ). 
• P Y p Yru Yep Y• Y• 

11crronb3YSI ( 25)' Mb! rronytJaeM oueHKY J:lml aenII'IIIHbl MaCCbl HOBbIX 

CJIHrneTHbIX B6KTOpHbIX M830HOB 

m 2 > (5 + JO )m 2 
• - p IInlI m• ~(2+3)mp"'(1~5+2,5). 

B 3aKnIO'l6HII8 paCCMOTplIM BOIIpoc O TOM, K8KIIM o6paaoM MO:>KeT 

6b!Tb ljJHKCHpoBaH yron 0, onpenenmoIUHH npoH3BOn B Bb16ope 6a3HCHbIX K0M-

6HH8UIIH cMewaHHoro npeacTaBneHHSI B paMKax sneKTpoMarHHTHoro aapywe

HHSI S3 -CHMMeTpHH, PacCMOTpHM "MeaoH", CDCTaBneHHbIH nHWb H3 .\ -KBap

KDB 

3 + + 
I(>= I r,;a.\,b.\, 10>. 

l=I 
( 27) 

11HTepecy10masi HBC tJaCTb M8CCOBOI'O orrepaTopa 6yaeT COCTOSITb II3 J:lBYX 

cnaraeMbIX 

3 3 + + 
M= _!!!..(:£ a~ b"k_

1 
)( I b.\

1
a.\

1
)+ 

3 l=I "I /= 1 
( 28) 

+Llm(a;t1 aA1 +b;t 1 bA 1 ). 
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ITepBoe na HUX npnBOAllT K pacmenneHUIO COCTORHllH CllMMeTpnqHoro 

n CMemaHHoro npeacTaBneHHH B paMKaX S3 -CHMMeTpnn. BTopoe o6R38HO 

aneKTpoMarHllTHOMy B38llMOAef!cTBHIO ll HapymaeT S3 -CHMMeTpHIO, Tenepb 

MO)KH0 HaHTll Tpn pemeHUR Ami co6CTBeHHblX 3HaqeHnil: H co6cTBeHHblX <pYHK

UHH Maccosoro onepaTopa 

[ (1 2 L'lm) + + + b + + b+ ] 10 4 2 - m a>..,b>..,-a>..2 >..2-°>..J >..J > 
M 1 .. 3 L'lm, I ( ,>= --------------

y6(1- ..£ L'lm ) 
3 m 

( 29) 

(30) 

2 [(1+2 ';,m )a{1 b:1 +a{2bt2+a,tb{;JIO > 
M3 =m+ 3 L'1m, 1( 3>=-------

y3(1 + +~) 
( 31) 

ITpn pemeHnn MhI ncnonbaosann paano)KeHne no napaMeTpy ManocTn 

L'lm/ m • ITpn cTpeMneHnn ero K Hynro nepBbie ase KDM6mwunn ( 29) n (30) 

o6paayroT cMemaHHoe HenpnsoanMoe npeacTasneHne (9) co aHaqeHneM yrna 

0 = o. OTMeTllM, qTo TOK ( 15) npn 9T0M 6yaeT coaep:)1{8Tb nnllib OAHY KOM-

6nHaunro cMemaHHoro npeacTaBneHnR, 3To oaHaqaeT, qTo numb anR oaHoro 

1{3 H0BblX CHHrneTHbIX BeKTOpHblX MeaoHOB B03MO)KeH nepexoa B raMMa-KB8HT, 

TpeTbR KoM6nHaung ( 31) npn L'1 m / m ... 0 nepexoanT B cnMMeTpnqHoe 

npe.ncTaBneHne. 

J1TaK, B paMKaX CHMMeTpnqHoi1 TpexTpnnneTHOll M0Aenn, YAOBneTBopgro

me1'i C<pOpMynnpoBaHHbIM B Haqane pa6oTbl Tpe6oBaHllRM, KBapKll B CB060A

HOM C0CTORHlflf cymecTBOB8Tb He MoryT. KaK If BO BCRKOH TpexTpnnneTHOH 

M0Aenn, B HailleM cnyqae T8K)Ke B03HlfK8IDT .nononHHTenbHbie MeaoHHbie I{ 6a

pHOHHbie MynbTHnneTblo Harne paCCMOTpeHne nOK83bIBaeT, 'ITO ecnn Bennqn

Ha MaCCbl C0OTBeTCTByro.umx '18CTHU 6onbllie ~ 2 r,rn, TO cymecTByromne 9KCne

pHMeHTanbHble peaynbT8Tbl He OTBepraroT B03M0:)l{HOCTH cymecTB0B8HHR T8KHX 

'18CTIIU, XapaKTepHoil: oco6ennocTbro anR HIIX RBngeTCR Hannqne ABYKpaTHO 

Bb!pO)KJleHHblX HOBblX Meao_HOB C Ot:(IIH8KOBblMII KB8HTOBblMH qncnaMn:. 

ABTOp BblpmKaeT cepaeqHyIO npnaHaTenbHOCTb C.E. repaCIIMOBY aa 

npoRBnem1h1ii K aannoii pa6oTe nnTepec II MHoroqncneHHbxe 06cy)KaeH1rn. 
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