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• 

/1-3/ 
HeJlaBBO B paiSOTax obUI upeJlnOJKeB BOBblil MeTOJl DOIIY"'l9BBB upaBBn cyMM sa 

ISase OJlBOMepBbiX JlBCnepcBOBBI>IX COOTBomeKBA JlliSI upoo:eccos pacceSIBBSI • ,POTopolK.IleRRB 

Me30BOB Ba 1SapBOB8X. 3TOT M9TO)l Be upeAUOIIar&eT JtaxOil-IIRISO anre6pb1 TOI!:OB, 8 6aaapy-

eTCH IIRmh B8 liOJtallhBOCTR TOJ:OB B DpBHilBil9 MRI!:poupB'IliRROCTB1 llOSBOlUIIOmRX DBC&Th JlBC

DapCBOJII!hl8 COOTROmeBBB1 B upe)lUOIIOJKeBBB 0 l!:OIIR'19CTB9 Bbi'IRT&RRil B 9TIIX JlRCilepciiOJIBHX 

COOTBOmeBRSIL 

C'IHT&ll, BaupaMep, 'ITO JlliB BeJ:OTOpoA &MDIIRTJ'Jlbl f( a,l) cupaseJXIIRBI>I JlRCnepcBoBBI>Ie 

COOTBOmeBRSI BRJla: 

-
1 +rim f.! a' ,I )da' 

f(a,l) • 
f1 -oo •,- 8 

nony'IBM cneeytomee upaBBno cyMM: -
1 + oolm f ( a ', I) a 'do ' 

, •· f(s,l) •- !--~----
"~ •'-&-

f dolmf(a,l) • 0. 

(1) 

(2) 

npB npaXTB'I9Cl!:OM BCDon&aOBSBBR JlRCDepCBOHBbiX DpSBBli CJ'MM (2) 06bi'IBO orpaBBBSIOTCSI 

IIRmh 61IRJKailmRMR pesoBaBCSMB B upOMeJKyTO'IBbiX COCTOSIBBSIL 

B pa60Te
141 

JlRcnepCBOHBhie npasana cyMM JlllB upoo:eccos pacceBRRB R ,POTopolK.IleRRB 

OXTeTa M930BOB Ba OXTeTe 6apROIIOB IShlnR paCCMOTpeBbl B paMXaX su (a) -cRMM9TPRB npR 

y'leTe OJ:TeTa R )leXynneTa 6apBOBOB B DpOM9lKYTO'IllhiX COCTOBBRSIX. npa 9TOM X8Jt JlllB paCCest

IIBS11 TaX B )lliB ojloTOp0lKJl9HHSI B03HRXSeT '19Tblpe COOTBOmeBBSI M9lKJlY JtOHCTSHTSMB CBSISB 

.. 

R MarHRTBbiMB MOM9BTSMH 6apROBOB1 COOTBeTCTByiOmBX '19Tblp9M B938BBCBMbiM XpOCC-

CBMMeTpR'IBbiM yBBTSpBbiM CTpYKTYPSM B pa3110lK9BBR SMDIIRTJ'Jl, 

Tpa sa BRX RMeiOT cosMeCTBoe pemeBBe, J:OTopoe B cny'lae pacceBBRH, BaDpauep, 

MOlKeT 61>1Th aanacaso B BRJle: 

d/f - a 
I 

l!lrNN 
(3) 

3 



I 
I 
1\ 

I 

r,lle p. , m , M - MaCChi M830Jr.a, ISapiiiOH Ill B30CSapb1 COOTB8TCTB8BBO, 0ABUO '18'l'B8pT08 

coOTllODI8U8
0 

COOTB8TCTBYIOIIl88 TOI yll.ll'l'&pBOI CTPYitTYpe, B ltOTOPYIO MoryT ,llaBaTb BltlUI.Il 

yalll'l'apllble CBllrBeTLI CSapaoaos, npOTBBope'IBT OCTallbBbiM 111 YAOBJieTBopseTCB mum. TPBBIII

am.llb!M pemeBHeM, 

141 Ku IShlno noxasaao B pa60Te , Bb!XOA 1113 aTol CIIITY8ABIII MOlK&T sa:vtto'laTbCB B y'le-

'r'e Aononaa'r'ellbJibiX npoMelK:yTO'lllbiX cOCTosaal, ltpoMe Olt'I'&Ta a .ll&Jtynne'l'a CSapaoaos, an• 

B MOAHtjlU&IlBB npasan CYMM (2) BB8.1l&U&M Bbi'IBT&BHI B AllCJiepciiiOBllble COOTBOIIlellBll ( 1), 

B ll&C'I'Olllllal pa60Te Mbl pacCMOTpBM AacnepcaoBHhle npaBBM CfMM AnSI nponecca 

aBBIIIrBnSIIlBB b + b .. P
1 

+ Pa IJapBOBBOro B 8BTB68pBOBBOrO Olt'I'&TOB B napy OltTeTOB 

UC&B.IlOCXangpBb!X M830BOB B paMI8X SU(Sl -caMMQTPBB. B npoMeJKyTO'IllbiX cocTOSIJUiliX 

Mbl ISy.lleM y'IB'I'b!B&Tb Olt'r'e'l' a .ll&JIIYUB9T CSapaoaos B aoll&T selt'l'opab!X Mesoaos. 

3aJIBIIl&M 8MUnBTYAY 8BBBriiiBBilBB B tjlopMe 

" )ll.i(A+QB)ll " " " Q• ~(ql-qa ), (4) 

r)le q I , qa - BMJiyllbCbl M830ROB. 

Cull• <f:lnKn 8MUnHTYA& B (a, I) BM&&T YBB'I'&pHyto CTPYJtTYPY BBA&: 

8 (i;l C.:tl 
B ( o , I) • I•Io I I B I ( o, I ) (5) 

rAe 

(±) -
I 1 • Sp(bPa P 1 b)+ Sp(bP1 Pa b), 

(t,) -

I a • Sp ( b b P 1 P a ) + Sp (bb PaP 1 ) , 

C±l 
I 

8 
• Sp ( b P a bP 1 ) + Sp ( b P 1 b P a ) , 

(±) - -
I

0 
• Sp(bPa l• Sp(bP1 l+ Sp(bP 1 ) • Sp(bPa ), 

npa'leM • (+) (+) 
I I 1 ~ I 0 + Sp ( b b l • Sp ( P1 Pa l • 

1•1 

(-) 
C'la'l'alll, 'ITO 11ns aMnnB'I'Y.Il B

1 
( • , t l cnpaB&IUIJIBbl AacnepcBOBBble coOTaomeBKSI BBA& ( 1), 

UOBy'IBM np&BBna cyMM 

+oo (-) 
f do Im B 1 ( o,t) • 0 (1•0,1,2,3). (6) 

4 .. 

:~,, 

, .• , 
1!1, 
' ·! 
i, d 
r 

:'?i 

(il 

l~.~.lj l ;~I 
' ' ,') 

''~I ; i 

,'t'.· ... · 

·',\ 

jl, 

./' :: 
j': 

t 
,:' 

' ~) 

npa BCJIOIIb30B8BBB np&BBn CYMM. (6) Mbl orpaRB'IBMCB yqeTOM BOB8T8 B&ltTO] 

B npKMOM Jtaaane a oJtTe'l'a K AeJtynB9Ta CSapBoaoB B nepeJtpecTBbiX lt&aanax. 

MaTPB'IBbll aneMeBT nepexoAa b + b .. V onpeAanSI&TCB cna.ll)'tolllllM BbiJ 

lll - Ia F -
b+b .. v• •<111>'p. + lh"'P." k 11 ) a•Sp(Vp. [bb]) + 

- II a D 
+•<s1Yp.+l-r;ap. 11 k 11 ) a•Sp(Vp.lbbll 

0npeA&nlllll B&nB'IBllbl F,D F, D F,D 

II • 8 1 + Ia 

nony'IBM CBCT8MY COOTBOIIl&BBI: 

rAe up a 

F 0 a 2 a 
8 yp • ( B + B ) • ( d + I) + T 8 * • R 

F D a 1 a 
lypo(g -B l• (d-1) -Ts.,·R 1 

I 
t • tmla • I' m 

a 

I 8 I 
o-d + 8 11.,R 

1 a 1 a 1 1 aa a 
R- -:-:-:1 IM [SM - ap. ·- m ] -[M + m -p. ][(M-ml -~ 

6M 
B ltOBCT&BTL: CBII3B BOpMIIIpOB8Bbl T8Jt0 'ITO 

(-) 

8 ~rNN- d +I I 1 ~rNN .- '• B prnr 
~ Byp y2 

HeBbiJIBC8BB08 '18TB8pT08 COOTBOIIl8RB8 , COOTB8TCTBYIOIIl88 yaBTapaol 

I
8 0 BbiJIOnBB8TCB T0lK,Il8CTB8BBOo 

~ (-) 
YaBTapaol CTPYBTYP8 I 0 , B JtOTopyiD MOryT ,ll8B8Tb BJtBa.ll YBB'I'apl 

6apBOBOB
0 

COOTB&TCTBY8T COOTBOIIl8BB8 (Sa), BM8101Il88 Mlllb TPHBH&nblll08 pe· 

8 AaBBOI pa60Te Mbl OCTaBJ1B8M B CTOpoae BOUPOC 0 pOM ,llODOnBB'r'elllo 

TO'IBbiX COCTOBBBI B B03MOlKBOI MO,IlBtjlRJtallBB npaBBn CyMM (6) BB8,1l8BB8M B 

141 
AJ[CUapCBOBBbiX C00TBOIIl8BB51X B 6)'A8M p8CCM8TPIIB8Tb Mlllb C00TBOIIl8BBSl 

KoMISBBBpys COOTROIIl&BBB (Sa) B SIS), MOlKBO llOliY'IBTb cOOTBOIIl&BBe 

F 0 a a 
8 yp • ( 3 8 - 8 ) • (d + I) + 2 ( d- I) , 

ltOTOpoe ae CO,IleplKBT XBB&MaTB'IQCXOro tjluTOpa R B Be 3&BBCBT 0T ):telc• 

COOTBOIIl8BBSI M8CCo 

5 



accbl M930BA, ISapaOH B B305apb1 COOTB9TC'l'B9BHO. 0ABUO 'leTBepToe 

'BYJOIIl99 TOll yJIJITapaoA CTPYKType, B KOTOPYJO MOryT A8B8Tb BKlUIA 

npoTsaope'lliT ocTallbHbiM B ynosneTBopaeTCSI ann. TPHBB-

/4/ BO B pa60Te 
0 

BbiXOA 113 BTOII CIITY81lBII MOlKeT 381Vl10'18TbCSI B y'le-

OM9lKyTO'lllblX COCTOSIBBII, KpOM9 OltT8T8 B A9JtYillleT8 5apBOBOBo BnB 

cyMM (:.!) BB9A9HB8M Bbi'IBT8HBII B AHCnapCBOB!Ible COOTHOIIl9HBSI (1), 

OT9 Mbl paCCMOTpBM ABCil&pcBOBllbl9 llpaBBnB CYMM AilS! nponecca 

+ Pa 5apBOHBOrO B aaTB5apBOBBOrO OKT8TOB B napy OKT9TOB 

OBOB B paM1t8X SU(3) -CBMM9TPBB, 8 npoMeJKyTO'IHblX COCTOSIHBSIX 

OKTeT B A&JtYilll9T 5apBOBOB B BOBeT B9ltTOpBb1X M930BOB, 

AY aB!IaranSIIlBB a ~opMe 

o- ~(q~-qa). (4) 

Cbl M930BOB, 

&MeeT yB!IT8p!ly10 CTPYit'rYPY BBAS: 

a <i:> <.t> 
B ( • , I) • I•'£.

0 
11 B 1 ( a,l ) (5) 

<±> 
1 1 = Sp ( b Pa P 1 b) + Sp ( b P1 P a b) , 

(-j;) -
Ia • Sp ( b b P 1 P a ) + Sp (bb PaP 1 ) , 

<±> 
18 • Sp(bPa bP 1 ) + Sp(bP 1 bPa), 

(±) - -
I 0 • Sp ( b P a ) • Sp ( b P 1 ) + Sp ( b P 1 ) • Sp ( b P a ) , 

a <+> <+> 
'i. I 1 • I 0 + Sp ( b b) • Sp ( P1 Pa ) • 

1•1 

(-) 
BTyA 8

1 
(a,t) Cllp8B9JlnBBbl ABCnepCJJOBHble COOTHOIIleHBSI BBA8 (1), 

M - (-) f dalm B 1 ( a,t) • 0 (1•0,1,2,3). (6) 

4 

• 

I'.', I ~.J 
:~· ,<, ., ,,, 

1! 

i)!, 

," < ~ ' 

: ~ i 

:, 

,.J+ 

npB BCilOIIbGOBaHBB np8BIJ4 CYMM. (6) Mb1 orpai!B'IBMCSI yqeTOM BOB9T8 BeKTOpBbiX M930BOB 

a npKMOM JtaJJana • oJtTeTa • neJtynneTa 5apaoJJoB a nepeJtpecTllbiX xaJJanax. 

MaTPB'IJJblll aneMeJJT nepexona b + b .. v onpenenaeTCa cnenyJOIIlBM BblpalKaDeM: 

lll - Ia II' -
b+b .. V • a(IIYII +!ball"' k11 ) a • Sp(VII [bb]) + 

- Ia D 
+ a(s

1
y

11 
+ 1Tiiiall 11 1r. 11 l a ·Sp(V 11 Ibb ll. 

(7) 

Onpenenu aenB'IBBbl II',D J',D II',D 
1 •1 1 +s 1 

nony'IBM CBCT9MY COOT!IOIIleHBII: 

II' D I 2 I 
lyp'(l + 1 l• (d+fl +TI• ·R (Sa) 

II' D I 1 I 
I VP • ( I - 8 ) • ( d - f ) - T 1 * • R (S5) 

I 8 I 
o-d +ai•R (Sa) 

I I 
t • t miD • II - m ) rne npB 

1 II I I I II II 
R- ~ IM [SM -a II '- m ] - [ M + m -II ][(M-m) -II ] I 

6M 
B ltOJICT8HTbl CBSIBB JJOpMBpOB8Bbl T8lt0 'ITO 

117NN • d + f i 117NN ·• I* i 
I • ~ pmt y2 lyp • (9) 

HaBblllBC8Bll09 'l&TBepTOe COOTH011l9HB& 0 COOTB&TCTBY!OIIl99 yJJHT8pHOII CTPYJtTyp9 

(-) 
I a , BbiUOnBSieTCll TOlKA9CTB9HHO, 

(-) . 
YaaTapaoll CTPYKTyp& I o , B KOTOpyiD MOryT A8B8Tb BIV18A YHBT8pllb19 C&arneTbl 

5apBOHOB
0 

COOTBeTCTByeT COOTHOIIleHBe (Sa), BM91011le& nBIIlb TPHBH8n&ll09 pemeaae, 

B naaaoll pa60Te Mbl ocTaanBeM a cTopoae aonpoc o ponB nononBBTen&HbiX npoMeJKy

TO'lllhiX COCTOBHBII B B03MOlKilOII MOAil~Hit81lllB npaalln CYMM (6) BBeA&IlB&M Bbi'IBT8HBII B 

/4/ 
AllCilepCBOHHbiX COOTHOIIl&BBBX H 5yAeM paCCM8TPBB8Tb nBJliJo COOTBOIIl9HBSI (Sa) ll (S6), 

KoM5JJHBPYSI COOTBOIIl9HIJSI (Sa) II S5), MOlKBO Jlony'IIJTb COOTilOIIlellBe 

II' D I 8 
lvp·<Bs -1 l·<d+fl +2(d-fl • (10) 

KOTOpoe He COA9plKHT ltiJH&M8TH'l9CKOrO ~TOpS R 
B 119 38BBCHT 0T neiiCTBBTen&HOrO 

COOTHOIIl9HIJSI MaCC, 

5 



8 llp8A8118 BlllpOlKA&Uil MaCC OKT8'1'4 B .QOIII:YJU18'1'4 ISapBOB0Bt BCJIODJ>871l pe37.11b'r4T'hl 

/4/ paiSO'I'bl (8), B3 COO'I'BOIIIftiiBil (Sa) B (815) nOif7UaM: 

D 
1 I 'v • S/7. 

(11) 

YpaBB8BB8 (8a) llp&AC'raBUe'r coiSoll COO'I'BOW&BB8 M&lKA7 KOBCTaB'raMB C!III3B II&CTPaBBbiX 

'14CT~t J:OTOpoe, BCJIO.IIb371l (9 ), MOlKBO llp8ACT4!1Bft !I !IBA&: 

rAe 

I 
8plfff' 1 pNN 

6rr 

I I 

1 1 rrNN 2 I rrNM * 
(1 + x) • T<.......-;;-> +9<--4-

11
- l•R 

" -
I 

~ ,a 
pNN 

(12) 

Asa1111s aEcnepBMeBTam.llblX ASBBbiX no naOB-JIYI:IIOBBOMY pacce 51BHIO a aneETpoMarsaTIIblM 

/5/ 
~OpM$BETOpaM &yKIIOBOB ll03BOIIIle'r onp&A&IIHTb 

8plrlt 1 pNN 

6, • 1.0 ± 0.2 1 x • 3.8 ± 0.1 • 

0TM&THM
0 

'ITO B llOillOCBOil MOA&nH all&KTPOMarBBTBbiX ~OpM$BKTOpOB JIYitllOBOB 

X • I' p - /' D - 1 • 3.76 • 
I 

(18) 

(14) 

I 
• BliNN 

llOACTSBIISISI B ypaBB&BH& (12) 3HS'I&HHSI (4ir) • 14,6 ;!:. 0,5 
1 rrNN* -2 • <--.;;-->· 9,4;!:.0,2 rae 

a acnom.syg ( 14), nony'IHM 
I 

IJpltlr' lpNN • 1.2 ± 0.1 , 
6ft 

'ITO aaXOAHTCil B xopoweM cornacaa c aEcnepaMeHTOM. 

(16) 

B saKIIID'I&Hae noA'IepEH&M, 'ITO ABCnepcaoHHble npaeana cyMM AnSI aaaBrBIISIUBOHHbiX 

npOll&CCOB ll03BOIISIIOT llOlly'IBTb COOTBOW&BBJil0 CBSI3biB810WH8 M830B-M&30HHb18 B M&30H

CiapBOBBbl e KOBCTSBTbl CBSI3B, CoO'I'HOW&HBSI llOAOCiHOrO pOAS He MOrYT CibiTb nony'I&Hbl 88 

OCBOB& anreeip TOKOB BIIB BbiCWHX CllHB-YHBTSpHbiX CBMM&TpBI!, 

AaTop ac~tpeaae CinaroAapea aEaA&MBKY H.H. BoroniOISoay, B.B. CTPYMBHCKOMY 

11 A.H. TaexenBA3e sa BHTepec K paiSOTe 11 nonesHhi& oiScyJKA&BBSL 

6 

n II T 8 p 4 T l P 4 
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,
0

lltJleUil Mace os:Te'r'8 a A8ltYIUie'r'a llapaoaoa. aCJlOIDo8Yil peaym.Taftl 

OOTaomeaall: (Sa) a (SIS) n011)"18&M: 

D 
8 I 8 F • 6/7 • 

(11) 

JlCTaBUeT co!Soll: coOTaOIU91Ul9 M9JKA1 xoaCTIUlT&MK CJUI3H B9CTPllBBhiX 

·nom.ayll (9 ), MOlKaO np9J1CT8BaTit B BaA&: 
a a l 

P'"'' 8pKK 

6rr 

1 1 rrKK 2 II rrKK * 
(l + x) • T <.......-:;--> + 9 <---.;-- )•R 

" . 
a 

~ 
81 

pKK 

(12) 

IIJibBhiX J18BBbiX DO naos-IQ'ltnOHBOMY pacCe51Ba10 R anexTpOMarBaTBhiM 

/5/ oaoa noaaonHeT onpeAenHTb 

8 prrrr BpKK 

6r 
= 1.0 ± 0.2 ; " • 3.8 ± 0.1. 

n10cBoil MO)l&nR an&XTPOMarHBTHblX q,opM$aKTOpOB syxnOBOB 

X • tJ. p - tJ. D - 1 • 3.76 , 
2 

(13) 

(14) 

a 
llpN ( """4iF) • 14,6 :!:. 0,5 

8"" * -2 (_2!...)· 9,4+0,,2 rea 
3H8'l9Hall a '" -

nony'IBM 
I 

Bprrrr' BpNN • 1.2 ± 0.1 , 
6rr 

(15) 

opoweM cornacaa c axcnep&M&HTOM, 

e non'lepxaeM, 'ITO nacnepcaoBHbi& npaaana cyMM nnH aaaaranmxaoHHhiX 

lllOT nony'lHTb COOTHOW9HHil, CBil3biB810IUH9 M930B-M930HHhl9 H M930B-

8BThl CBil311, CoOTsoweaaH nonoe>soro pona ae MOrYT 6h1Tb nony'leBhl aa 

&nil BblCWaX CURH-YHRT8pHbiX CBMM&Tpail, 

!Snaronapes axaA&MIIKY H.H. Boron106oay, B.B. CTPyMaHCKOMY 

lae aa HHTepec x paiSOTe a none&Bbie o6cylKJl&HRst. 

6 

... 

n K T 8 p 8 T l P 8 
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