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/1-8/ 
B nocnenaee apeMSI aaxommoch oonblllOe xona'leCTBO paooT , B KOTO-

pbiX H& OCHOB8 KB8pKOBOJI MOA8llll: Bbl'IIICllSIIOTCll COOTHOill9HIHl M9lKAY nonHblMil: 

C9'18Hil:S!Mil: B381l:MOA8liCTBHSI npH BbiCOKil:X 9H8pi'Il:SIX. 0CHOBH8SI I'll:nOT838 06 

SAAHTHBHOCTH )].SST B03MO~HOCTb aanHC8Tb aMnllHTYAY paCCSSIHHSI COCT8BHblX 

'i8CTHU K8K CyMMY BC8B03MO~HbiX ABYX'ISCTil:'iHblX SMnllB'I'fA KB8pKOB1 C'iHTSSI, 

'iTO nocnenaae • KB8311CBOOOAHbl • BHyTpH anpOHOB. Y'leT OAHHX ABYX'ISCTH'IHblX 

aMnJIHTYA CBH38H C !Ip8AIIOJ10~8HII8M 0 napHOM xapaKTepe B38BMOnei!CTBBSI. 

Eepll ljlii311'18CKYIO aMIIJIHTYAY KSK CYMMY aMnlliiTYA KB8pKOB 1 TSM C8MblM 

8BTOM8TH'18CKH Y'IHTblB810T, 'ITO COOTB8TCTBYIOW88 paCC9liHil:8 HAST npa BblCOKil:X 

/9/ 
aaepr11S!X. ITono6aaSI aD.AIITKBHOCTb 6bma l!Cnonbaoaaaa a pa6oTe np11 pac-

K) /10/ 
cMoTpeaan pacceHa:KH a:yitnoaa aa nei!:Tpoa:e • B paooTe aa ocaoae ypaaa:eaafi 

AllSI 8MllllHTYAbl paCC8SIHBSI '18CTHO:bl Ha ABYX'ISCTH'iHOM CBSI38HHOM COCTOHHIIH 

OblllO IIOK838H0 1 'ITO 8AA!ITHBHOCTb ABYX'18CTli'IBblX SM!IllHTYA Bb!T8K89T 113 yrro

MHHYTblX ypaaHSHHi!: B !Ip8All0ll0~8S:Hll 0 napHOM H BblCOK09H8pi'8TH'18CKOM xa-

paKTepe B38KMOJl91tCTBllll K 0 TOM 1 'ITO '18CTHUbl CB060JlHbl B p8MK8X 

CBII38HBOI'O COCTOSIHIISI. ITpa 9TOM B03MO~HOCTb llp9ACT8BHTb AByxa)J.pOHfiYIO 

8MUlliiTYAY KSK c:yMMY KB8pKOBblX 8MUllHTYA He CBSI38H8 C KOHKp.QTHblM BIIAOM 

ABYXKBapKoaoro B3811MOAei!:cTBHSI. ITpennono~ea:ae o napsoM xapaKTepe xaap-

KOBbiX CHll H8XOAHTCSI B llpOT!IBOp8'1HH C T9M ljlaKTOM, 'ITO rB 9KC118pHM9HT9 

H8 a:a6nronaiOI'CSI '18CT!IO:bl 1 KOTOpb19 MOI'll!i 6b! 6b1Tb COCT8Bll8Hbl B3 Jl3YX 

KBapKOB. noaTOMY ISonee 8CT8CTB9HHO npeAllOllO~HTb, 'ITO Me~y KBapKaMll 

nel!cTBYIOT Tp8X'I8CTil:'IHbl9 CHllbi( UOCll8AHH8 MOI'yT 11.8B8Tb Tp9X'I8CTB'iHbl9 

CBSI38HHbl9 COCTORHHSI-68pBOHbl), a napHbie- TOllbKO M8~ KBapKOM II 8HTHKB8pKOM 

( /11/ 
110Cll8AHH9 A810T M830Hb1) • 

K) Mb! 3A9Cb ll:M99M B BBJJ.Y ljlopM8llbH09 CXOACTBO M8li<AY anAil:THBIIOCTb!O aMllJIHTYAbl 

paCC9S!Bl!SI HYKJIOSOB !IpK nel!Tpose H I'BllOT830i!: SAAHTHBHOCTH KBapKOBblX 8MllllHTyn. 

4>H3H'I9CKHll lK9 CMblCll ll0Cll8AS81t1 OAHSKO, MOlK9T OK838TbCSI COB9plll8HHO APYI'A:M, 
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npHHI1TO C'!HT8Tb, 'lTO KB8pK!! Fl CIHI38HIILTX COCTOHHIIHX CB060AHbl, T,e, 

KMl<Libtii BllpOH MOOI{I[Q p8CCh·i8Tpl!BrlTb KBK CHCTeMy CB060L!Hb!X KOllJJHH88pHbiX 

C>qrtiKoKTHBHhiX KBapKos. OnaaKo B cuny TpexqacTu'IHoro xapaKTepa saaaMonell:cTBIBI, 

Hll HBIII B3I'IlHlt, 3T8 I'HJigTe38 HeCKOilbKO ycnmKJHI8TCI1, 0K83b!B88TCH0 'ITO 

Oi1HH !! TOT )Ke KB8pK B 6apHOHe H Me30!Ie H91lb3H rrpeACTBBHTb C JIOMOIUb!O 

OAHOI'O H TOI'O :>!{8 3tjl<jl<'lKTHBHOI'O KB8pKa, 'LIT06b! JIO!IHTb 3TO, paCCMOTpHM ynpyroe 

B38HMOJl8HCTBH9 6apHOH8 H Me30H8 C OAHOH H TOll me KB8pKOBOll: CHCT8MOll: A. 
Ha pHC. 1 B!!llHO, 'ITO 6apHOflH},!H st!JtjleKTI!Bllb!ll: KB8pK q I , XOTH H OH ~0 !Ip81l-

A[---
~ 

'II.} 

A{---
M 
&J 

PHc.l. 
a<jltjJeKTHBHbiM KB8pK OM 

f. ,, 
" 
1-t 
f, 
t~ 

1IOIIO)K8HHIO CB060Allblll: ( B CMb!Cile Tp9X'18CTI!'I-

HOI'O B38HM0l{8llc'I'BHH Tpex 6apHOHHbiX KBBpKOB 

ql q2 H Q 
3 

), BCe-T8KH MOmeT npo-

B38HMOA9HCTBOB8Tb 0 HanpaMep, C q2 ( pac.l6 ), 

fl~l'KO BI!AeTb, 'ITO eCIIH M930B B38HMOAell:CTByeT 

c Cf!cTeMoli A,To ae cy!lleCTsyeT B03MOMHOCTII Tl!na 

IIOKt138HHOII HB p11c.l6,TBK KBK B COCT8B9 M830H8 

TOilbKO OL!IIH KBBpK. Ec1111 Me Mbl XOTHM OTOML!8CTBI!Tb 

M830HHh!ll: atjl¢eKT!!BHb!A KB8pK C 6ap!!OHH bl M 

B8!Ip!!Mep, C q
1 

) , Mbl AOilmHbl HCKIIIO'IHTb B03MOm-

HOCTb, I10K838HHYIO H8 pHC. 16. 3TOI'O MOmHO l{06HTbCH TBKme, eCIIH C'IHT8Tb, 'ITO 

TpeX'IBCTn'IHOe saaHMo.nelicTsHe KBBpKOB K8 
B cnyqae pacceBHHH 6apHOHa Ha cacTe-

3 

Me A s.nsoe MeHbtlle, 'leM cooTBeTcTsyiOmee K: B cny'lae pacceBHHH Meaof!a Ha A, 

(He HCKI!I!)«jag B38HMOl{ellCTBI!ll, yK838HHOI'O H8 pac, 16), B l{BilbHell:meM Mbl 6yAeM 

IIOilb30B8TbCI1 IlOCileAHHM, 

C nOMOIUhiO nepe'IHCileHHbiX Bbiiiie npennonomeaali nerKo rroKaaaTb, 'ITO 

liDilHLie BMIIIIHTyAbl pacceSIHHH aApOHOB B npa6nameHHH OAHOKPBTHOI'O CTOIIKHOB9HHH 

KBapKOB T02Ke M0)1{ll0 1IpenCT8BI!Tb B BHl{e CYMMbl BC9B03M0)1{Hb!X KB8pKOBbiX 8MIIIIHTYA 

KaK Tpex'IBCTH'IHbiX, TaK a ABYX'laCTH'IflbiX \ ecnH a.npoabt co.nep:>!{BT KaK KBBPKH, 

TBK II awrHKBapKH ) • Tiocneanee yTBep:>!{l{8HH9 Bb!BOAHTCH HB OCHOBe TpHBHBilb!lo-

/10/ 
ro o6o6•"cemur peaynhTBTOB pa60TBI , KaK a B cny'lae napHbiX can, a.nech 

BLIAHTIIBHOCTb KBBpKOBbiX 8MIIIIHTylt HBIIH9TC51 Cll9ltCTB!il9M tjlopMbl ypBBHeHHA, 

a ne KOHKpeTaoro BHAa BSBHMOAell:cTBHH, BaOBb nony'leaaa51 anAHTHBHOCTb 

KB8pKOBb!X BMJIIIHTYA II03BOIISI9T ll9I'KO Bbi'IHCIII!Tb 8MJIIIHTyAbl ynpyrHX p8CC9HHHA 

BAPOHOB KBK lli!H9ll:Hb!e tlJ)rHKUHH COOTB9TCTBYIOIUHX KB8pKOBbiX BMIIIIHTyn. Mbl 

HX Bbi'IHCillleM B H8H8py111eHf!Olt SU(3) CHMMeTpHII 6e3 y'leTa CIIHHB '18CTHll, 

flro6y10 KnapKosyro BMJIIIHTY ny Mbi paanaraeM aa SU(3) aenpasonHMLie 'IBCTH, 
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KOTOpbie C'IHTBeM llpOH3BOilbHbiMH. 0'1eBHAHO, qTo Tp9XKB8pKOB8H BMllllHTYAB 

pa31laraeTCH HB 'l9Tblpe 'IBCTH: CI!HI'IleTHBH, ltB9 OKT9Tflbl9 H AeKyllll8TH8H, 

, o603H8'18eMbl9 COOTB9TCTBeHHO A I A8 A8 , a A10 , a KBapx-aaTHKBap-

KOB851 8MIIIIHTYA8- HB l{B9 HenpHBOAHMbl9 'IBCTH: CHHI'Il9THBH Bl H OKT9TII8H 

Be 

Ecna 'lepea TAB 0603HB'IHM 8MIIIIHTyltY pacceSIHHH '18CTHll A H B, 

TO AilS! HyKIIOH- HYKIIOHHblX 8MIIIIHTYA HM99M: 

T "' T "' 31/12 A + 1114 A , + ll!3 A nn pp 8 8 10 

\n .,13/fiA 8 +5/2A
8

, + 13/3A 10 

T_ :T_ES/381 +22/388 
pp nn 

T;n =1';;P:4/3B 1 +23/388 

Koae'IHO, eme MOmHO Bbl'IHCIIHTb BMillli!TYltbl p8CC9HHH51 C Y'IBCTHaM 

CTpBHHb!X 6api!OHOB, KOT0pb19 Mbl 3A8Cb llpHBOJlKM, .Qng M830II-HyKnOfiHbiX 

BMIIIIIITYA HMaeM: 

T + = T-rr p rr n 
:·5/6A 8 +112A

8
•+5/3A10 +1/381 +8/38 8 

T
17
.P :T

17
+n .,A

8
+A8 ,+A 10 +2/3B1 +7/38 8 

T + 
k p 

S/EA
8 

+ l/2A 8 • + S/3A 10 + 388 

Tk.p=l/3A
1

+5/6A
8 

+716A
8

,.,.2/3A 10 +2/38 1 +7/38 8 

T+ 
k n 

= A8+ Ae .+ AIO+ 3B8 

Tkn "'l/3AI + 5/6A8 + 7/6 A8.+ 2/3AIO + 1/3 81 + 8/3 B a 
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!13 3TIIX paBei!CTB nei'KO BblBOil!I'I'C51 CR91lYIOIUII& COOTHOWeHII!I JlR!I llORHb!X 

ce'leHI!ll B3BIIMOJleilcTBH51 aapoHOB A , B - aAB 

a +a ~4/3(a +a- l-2/3{a +a )+a+ -a+ 
17+P 77- p PP P n pn pp k p k 

a,+ P =a Trn 

a = a 
11+ n 1T -p 

a =a 
pp nn 

a = Q.. 
I'P n n 

.'u_ =a_ 
p n r1 p 

a pn +aj;p +atr+p =aPP +aph +atr-p 

atr+p + ak_p + U.:+n =a"_ P + ak_ n +at+ P 

1!3a pn +4/3aPP+ak+n=2/3aPP +5/3a"Pn 

(3) 

CooTHOW9HII51 (3) He npOTIIBOpeqaT paaee nonyqei!Hb!M COOTHOWeH1!5IM B 

cnyqae Il8pHbiX CI!R ll rrepeXOil!IT B IlOCll9JlHIIe, ecn.11 C'lHT8Tb, 'l:TO CI!Rbi, Jl9llCTay-

IOWHe Me)l{.n:y KBapKaMu, ae 38BI!CHT OT onepaTopoa Ka3l!MI!pa rpyrrnbr SU(3) 

( TOI'Il8 A = A = A '"' A 
1 B B 10 , HO aoo6we B1 f,. B8 , TBK KBK B CIIHI'ReTHOM 

COCTOHHI!II KB8pK ll 8HTI!KB8pK MOI'YT 8HHIII'IInllp0B8Th 0 'lTO HeB03MOMHO, 9CRI! 

OHII. o6pa3y!OT OKTeT), 

C IlOMO!llb!O I'l!ll0T93bl 0 Tp9X'I8CTII'l:HOM X8p8KTepe KB8pKOBb!X CIIR MOMHO 

IlOIIY'IIITb COOTHOW9HHH I! M9lKilY ll11QJ¢JepeHil1!8nbHb!Mll C9'19HHSIMII H9KOTO pb!X 

aeyrrpyrl!x rrponeccoa. nocneaa11e MO)I{Ho Bbrpaal!Tb c noM OWbJO TpeXKaapKOBbiX 

yrrpyr11x aMrrnaTYil c coxpaaeal!eM rronaoro Clli!Ha 11 ero TpeTbeJl KOMrroaeHTbi. 

803HIIKBIO!ll8H llpll STOM K8pTIIH8 Heyrrpyroro Ilp01lOCC8 Bee bM8 Ilp0CT8, npo

B3811MOJlOlicTBOB8B yrrpyro, KB8pKH, yMe wHe IlOMIIH6
, 113 K8KOI'O 8Jlp01!8 OHI! 

Bb!WIIH, pacnpeneiTHIOTCH IlO•HOBOMY),I! B pe3yllbT8T9 H8 Bb!X0Jl9 llOHBllHIOTCH 

HOBbie aupoaLr. Koaeqao, ae ans acex rrponeccoa MOMHO rronb30BaTbC51 STOll 

llpOCTOll M0Jl9nb!O • ECTb H9KOTOpbie rrponeCCbi, B KOTOpbiX Jl810T BKR81l 

TOIIbKO llBYX'IBCTII'l.l!bie aeyrrpyrlle KB8pK-8HTHKB8pKOBbie BMillli!TYilbl, Jlll(jl<!Jepe.l!

llll811bHble Ce'le.l!l!H IlOCRellHI!X Mbl He 6yll9M BbiniiCbiBBTb, ITOCKORbKY l!Ml! 38HH

ManHCb MHOI'l!e 8BTOpbi, Hcrronb3YH Olli!C8HHYJO BbiWe MOilenb, Mbl IlOIIY'III./lll 

CIIOJlY!O!llHe COOTHOW9HHH M&MJly llHijlljlepeHil11811bHbiMII CO'IOHI!HMII HeKOTOpb!X 

aeyrrpyr11x pacceHHIIll: 
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a 
dill 

(k+p ... k*0 ~++) =9/8a (PP ... ~o~+-1) 
d! If 

a (11+P ... po~++)=3a 
~If ~If 

(tr-p ->p0!\0) 

a 
dlff 

(k+n ... k 0 p )=Sa (71-p->7T 0 n)~l6a (k-p->11-~+), 
d! If dlff 

= 64 -'if adllf ( k P -> rr•A ) , 

(5) 

nepaoe 1!3 HIIX 6bmo TaKJKe rrony'leao 11 a cnyqae rrapabiX c11n MeMay 

KB8pK8Ml! II, Cll9JlOB8TOllbHO, 3Ll9Cb TpexqaCTII'IHbie Cl!llbl JlBIOT TOT lK9 peaynb

TaT, BTopaH rpynna paaeacTa TOJKe xopowo cornacyeTCSI c sKcnepi!MeHTanb

HbiMH ll8HHb!MII 0 KOTOpbie, KCT8TI! CK8 38Tb, B9CbM8 HeTO'l:Hb!, nocneaaee 

o6CTOHTenb~ao MemaeT npoaepHTb MOilenb c Tpex'laCTH'IHbiMH Cl!llBMII. MoJKao 

H811HC8Tb II llPYf'119 COOTHOW9HHH C yqaCTHOM Oll.l!IIX TpeXKB8pKOBb!X 8MilllHTYil 1 

oaaaKo, noKa aenb3!l rrpoaepHTb HX cornacHe c sKcrrepHMeHTOM. HH)Ke Mbi rrpH

BOilHM HOKOTOpb!O H3 Hl!X: 

a (1T+p->p0 6*l+a (rr+p .. cvi\*)=4a 
dllf dl!f diff 

(k -{)->k* 0 .'\0 )+0a (k+p->k >!<>[\++) 
diff 

a (,-p-p0 nl+a ("-P ->cvn)=a n-p .. k>!On)+a (k+n .. k>~<>p) 
di If dl If dill dlfl 

a [ 71+\l -><UA++ )-a (7T+p -+p0 1'.++ )=5/3(a (71-p->cv n )-a (rr- p->p0 n )] 
dlff dl If dlfl dill 

a (1T+p .. cvi\*)=312a (11+\l->p+i\~ 
dlff dill 

a (11-p->cvi\ 0 )=1/?a (71+p ... pt-L\+)+1/3a 
dlff dill dill 

(7T+p ->cui\++) 

+ + 
a dill ( k n .. lt 0 p ) = 24 a ( k p ... k*0 L\ ++ ) , 

di If 

nony'!eHHbl9 HBMII PICI3YllbT8Tbl IIOK83LJB8IOT, 'ITO 113y'!eHHOM TOIIbKO 

rrponecCOB M030H-68piiOHHb!X II 6apHOH-6api!OHHblX paCCOHHHH H911b3H yCT8HO

BI!Tb XapaKTep KB8pKOBb!X Cllll, Jlng IIOllHbiX CO'i8HHH STO BHilHO 113 tjJopMyn (3), 

KOTOpbie, K8K yJKe 38Me'!eliO, He Ilp0THB0p&'18T llOITyqeHHLIM paaee 118 OCHOBe 
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npeanonon<eHIHI o napHoM xapaKTepe KBapKoBhiX can ( sTo yTBep,KaeaHe MOJKRO 

aoKa3aTb 11 B o6weM cnyqae ). 4To KacaeTCH aeynpyrax nponeccoB, To TaM 

ITOKa Henb3B aenaTb HIIKBKIIX o6w11X yTB9plKA8HHit, 0AR8KO II ceit'laC Baaao, 

qTO ecn11 II 8CTb 88KOT0p08 paanH'IHe co cny'laeM napRhiX can, oao 

BPSUl na oKaJKeTCB cymecTBeaabiM, Ha aaw B3r.asm, pewaiOWIIMII HBnHIOTCH 

M830H-M830RHhi8 B381!MOpellcTBaB. Ecna canhi M9lKilY KBapK8Ma Tp9X'18CTa'IBble
1 

TO B ceqegag STIIX B3811MOll9itCTBIIit BOfiayT Ol!HII KB8pK-811THKB8pKOBbl9 8MllnH

TYllbi, TOI"'ll8 K8K B cny'lae rrapabiX Clln BXOAHT em(! II KB8pK-KBapKOBbl9 8MllnHTYilbi, 

ABTOpbr BhipalKaiOT 6naro.aapaocTb B.C.BapaweaxoBy, A.H. TaBxenii.Q3e 11 

11.T.ToaopoBy 3a o6cyJKae1111e paoOTbi. 
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