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/1/ 
Cy.Q3YKH H Cyrasapa nOK838nH, 'ITO KOMMYTSUHOHHbJe COOTHOWeHHH TOKOB, 

OCHOB8HHbl9 HS MO.Qena KBSpKOB, H ranOT938 'ISCTH'IHO COXpSHHJOWerOCH 8KCH8nbHOrO 

TOKS n03BOnHJOT nony'IHTb B8lKHbl9 npe.QCK838HHH OTHOCHT9nbHO HenenTOHHbiX pac

na.QOB ranepOHOB. C .Qpyrol!: CTOpOHbl, B pH.Qe pa60T YK83bJB8nOCb 1 'ITO pe3ynbT8Tbl 

/2/ 
anre6pbl TOKOB MOryT 6&1Tb nony'leHbl Ha OCHOBe B9KTOpHOI!: nonJOCHOI!: MO.QenH 

nonJOCHSH MO.Q9nb H9COXp8HHJOWHX '19THOCTb aenenTOHHbiX pacna.QOB ranepOHOB 6bl-

/3/ 
na npe.QnolKeaa na H Csa<t>ToM • B aacToswel!: pa6oTe Mbl paccMaTpasaeM HMeH-

ao STy MO.Qenb H HS OCHOBe CT8H.Q8pTHOrO raMHnbTOHH8H8 TOK X TOK nony'ISeM a6-

COnJOTHble senH'IHHbl s -sonHOBblX aMnnHTy.Q pacna.QOB. B MO.QenH na H Csa<jYra 

S -sonaosble aMnnaTy.Q&J pacna.QOB onac&JBSJOTCH .QHarpaMMOA (pac. 1) 
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Pac. 1. 

AMnnaTy.Qa pacna.Qa HMeeT BH.Q! 
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!1cn011b3YS! SU ( 3) -CHMMeTpHIO All!! KOHCTSHT CBH3H g y BK * 
AYIOIUHe COOTHOWeHHH M9lKAY 8MniiHTYA8Mll pacnaAOB: 

, Mbl n.onyqaeM cne-
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A('! ) ~ -'-- v 3 

ml'-mN A(E-); 

mE-m A 

0 m 11- mN -
A(A ) ~ A(c ) ; 
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A(I ) ... 0; 

+ -mE-mA 

0 rnA- m -
A(A ) ~ ~;.1._ A(I-\, 
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{2) 

KoTopbie xopowo cornacyiOTCSl c sKcnepaMeHTOM. Mbi npeAnonaraeM, 'ITO raMHIIb

TOHHBH CII86biX B38HMOAel!CTBHJ! HMeeT BH.II 

H = w 
gSinOCosO I [V' +A' ,V 3 +A 3 1 +(2-d)l, 

2 2 I I + 
2\/ 2 

~ a 
r.ae \1 b - BeKTOpHbll! TOK, A b - 8KCH8nbHO-BeKTOpHbll! TOK. faMHnbTO!HfBil' BR-

{3) 

AS (2) COAeplKHT nepeXOAbl KBK C ~T ~ 1/2 , TSK H C ~T~3/2 , n09TOMY COOO'-

HOIUeHHe MelKAY KOHCT8HT8MH g _ ~ g K * 
11 

_ H gO = g K O * rr 
0
MOlKHO yCTSHOBH~b IIHlllb 

B p8MK~, K8KOll-nu6o MOAenH. Tenepb Mbl nepef!:AeM K Bbl'IHCIIeHHIO KGHC"l'SHT g 

H go , KOTopbie ABlOTCSI MaTpH'IHhiM sneMeHTOM < K *I H I rr > _ 
w 

npa Bbl'IHCIIeHHH MaTpH'IHOro sneMeHTa < K * I H wl " > Mbl B IlpOMelKyTO'IHbiX 

COCTOHHH!IX Y'ITeM BXIISA TOIIbKO BSKyyMa, nceeAOCKSII!!pHblX H BeKTOpHbiX M930HOB. 

B HSCTOSIIllee epeMSI HeT 3KCnepHMeHT81IbHbiX ABHHbiX 0 BCeX «!JopMQJSKTOpax Me-

30HOB, n09TOMY Mbl HCnOnb3yeM COOTHOWeHHll U (12) 

AHT K cne.ayiOIUKM QJOPMQJ81tTOpaM: 

-CIIMMeTpHH, KOTOpall npHBQ-

x) 
<V(p')!Va!P(p)>•..!_f p' p Sp(IV pl( lF((p-p') 2

), 
" II' ap.up u p p. a 

<V(p)! A a! V(p')> 
a 

~ f 
2 

(p+p') Sp(l V V l( ) F((p-p') ), 
q II 1'- a JIQI'U 

x) 
3AeCb II BCIOAY HHlK9 (a - reaepaTOPhi rpynnbl SU ( 3). 
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a pp' P P~ -pap' 2 
<V(p)!A IP(p')>~-m[(1+--2 )g + 1'-
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~'-JSp([Vp]( )F((p-p') ), 

a m 1'-" m 1'- a {4) 

< P (p) I V: I P ( P ') > ~ ( p + p ')aSp ( [ p p) ( 
0

) F ( p - p ') 
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<V(p)!V !V(p')> ... !(p+p') r -(p g +P'!! )lSp([V VI( )F((p-p') ) 

a a p.11 11 p.a 1'- all p. 11 a 

rAe m - Cp9AHllll M8CC8 MYIIbTHnneTa BeKTOpHblX H nceBAOCKSIIS!pHb!X Me30HOB. 

l1cnOIIb3Yll { 4), Mbl nony'laeM ClleAyiOIUHe Bblp8lK9HHSI Alii! KOHCTSHT g _ H gO 
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g ~[f g -mf(3- 4pp'\i1+__E_L)Fz((p-p')2 d p' l gS!nOCo!!O 
- " py II' 2 m 2 ( 2rr) 3 2 p ' 2v2 
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4 ' ' d 3p' 
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( 2rr ) 2 p ' 
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q •. Sin () Cos () 
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EcnH cna6bte B38HMOAellcTBHll y.aoeneTeopHIOT npaeHny t:.. T = 1/2 , To f! _ + /2 g = 0. 

B Hamel! MO.Qenu 

d 3 ' 

L+,/2g
0
=[f

11
g -2mf(l+...£.L)F
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PY m2 (2rr)3 2p' 
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g Sin 0 Cos 8 

2,;2 

!13 Bblp8lK9HHli {5) H { 6) BH.QHO, KSK B paCCMSTpHBSeMol! MOAeiiH 803HHK89T npH-

6nHlK9HHOe npaeuno fl T=1/2 • llel!CTBHTenbao, noAHHTerpanbaoe BhipalKeHHe e {6) 

COAeplKHT Ha OAHY CTeneHb p' MeHbWe, '19M nOAHHTerpallbHbie BblpalKeHHH B QJOp-

Mynax {5). nQ3TOMY f.' +v21! << g , 'ITO H Tpe6yeTCSI .QIISI npH61IHlKeHHOro BbinOII-
- 0 -

aeHHH npaeuna /\ T = 1/2 . Ecnu B3HTb noniOcHyiO Mo.aenb I)JopMQJaKTopa: 

2 
m 2 

F ( ¥ ) = 2 ·~ 2 
m - • 

H B HHTerpanax eeeCTH o6peaaaue, TO npu ( ~ 8 m H m ~ m 

.QyiOWHe 3H8'1eHHH KOHCTSHT: 
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I! Sin 0 Cos 0 
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v'J go 

gSin 0 Cos 0 

2v2 

2 
f m 34,11 

JT p (8) 

Terrepb Mbl M0)!{6M Bbl'IHCnHTb BpeMSI )!{H3HH ! -I'HIIepoaa, KOTOpbill: IIO CyiUeCTBYIO

lUHM SKCnepHMeHTanbHbiM AaHHbiM pacna.naeTCSI TOnbKO qepe3 S -BonHy. 

9.' (I 
M ) 2 2 2 

g :r-nK ,..(!- ( M r n [ cr.• I+ &~ n) - p. 1 q • 
2 4 

8 rr M I m K* (9) 

0Tcro.na - -10 - -10 r(!_} =1,14•10 ceK, SKcnepaMeHTanbaoe aaaqeaaer(! )•1,65·10 ceK. 

nonrocayro Mo.nenb MO*HO rrpHMeHHTb TaK*e K pacna.naM K ... 2 rr • CymecTseaao oT

MeTHTb, 'ITO Bbi'IHCneHBe BepOSITHOCTell: STBX paCIIaAOB He Tpe6yeT BBe.neHHSI HOBbiX 

KOHCTaHT, IIOCKOnbKY KOHCTaHTbl 1!: K*K JT B g YBK* CBSI3aHbl Me)!{Ay co6oi!: I'HIIOTe-

30i! yaasepcaiibaocTa CaKypaa. BepoSITHOCTH pacna.nos K -Meaoaos .naJOTCSI Bbi-

pa)!{eHHSIMH: 
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W(K 0 
... rr+rr-) 
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\1/(Ko ... rrorro) 
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W(K+ ... ,+rr 0 ) 

2 2 
g K*KO JT +g_ 

4rr 11'1 2 
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2 2 

I!Ko*Korrog 

2 rr m 2 
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2 2 2 
(m K-m ,) 

m 4 

K* 

2 2 2 
(m - m ) 

K fT 
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q, 

2 -

I!K-*K*rro(g_+v'2 go)2 

8 rr m 2 

K 

2 2 
(m~-mrr) 

4 
m 

K* 

q • 

<a> 

rne a - HMrrynbc rr -Meaoaa. Mbi rronyqaeM cnenyromue 3Ha'lei!HSI nnH speMei!H 

}KH311H K -Meaol!os: 

0 + -10 
r (Y 

1 
->rr rrl =0,42·10 ceK; 0 -10 

r( K ->2rr~0,82 •10 CeK; 
I 

+ -8 
r(J<' )•2,14.10 ceK. 

3TII 3Ha'leHHSI 118XOASI'rCSI B paayMIIOM cornaCHII C SKCIIepHM6HTOM H, 'ITO H8H6onee 

na}I{Ho, naiOT npasanbayro senH'IHHY OTKnoaeaaSI OT rrpasuna !!. T ~ 1/2 B aenenTOHHbiX 
141 

pnrnanax. B aenAsaei! pa6oTe CaKypaa paccMaTpasanacb nonrocaaSI Monenb ae-

u 

nenTOHHbiX pacna.nos, o.naaxo CaKypaa rrpe.nnono)!{Hn npasano ~'iT •1/t a acno, 

eT raMBn&Toaaaa,co.nep*amall: aei!:Tpanbable TOKH. B aamell: pa60Te noxaaaao, 

8MIInBTyltbl S -BOnHOBbiX paCII8AOB MOI'YT 6b!Tb nonyqea&I IIpB BCIIOn&30BaHBH 

MBn&Toaaaaa, co.nep*amero nawb TOKB Ka6a66o, 11 npe.nno*eH .naaaNR'IecxaA M 

HB3M B03HBKIIOBeHBB rrpasana 1\ T •1/2 

B 3aKnro'!eaae Mbi XOTHM no6naronapuTb C.C. fepmTell:aa aa noneaable 

cy)!{AeaaH. 
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v' ') g 0 
g Sin 0 Cos 0 

2v2 

2 
f m 34,11 

17 p (8) 

enepb Mbl MOlKeM Bhi'IHCnHTb Bp9MH lKH3HH I -rarrepOHa, KOTOpblit IIO CYIIl9CTBYIO

HM 9KCTiepHM9HTanbHbiM ABHHblM paCII8lt89TCH TOnbKO qepe3 S -BonHy, 

v: (I 
M ) 2 2 

g,...- ,..g_(M:r n [(~• ,r&~ )2-p ] q. "'-' nK •- I n 

2 • 

8 77 M I m K* (9) 

-10 - -10 
TCIOna r ( ~ _} = 1,14•10 cex , axcrrepaMeHTanbHoe asaqesae r( I J •1,65·10 cex. 

omocHyiO MOAenb MOlKHO IIpHM9HHTb TBKlKe K paCIIBABM K-+ 2 17 • CymeCTB9HHO OT-

eTHTb, 'ITO Bhl'IHCn9HHe B9pOHTHOCTeit STHX paCIIBAOB He Tpe6yeT BB9lt9HHH HOBblX 

HCT8HT, IIOCKOnbKY KOHCTBHThl 11: K*K 
17 

H g YBK* CBH38Hbl M9lKAY C06oit r'HIIOTe-

il yHasepcallbHOCTH Caxypaa. BepoHTHOCTH pacrra~:toB K -Me30HOB AaiOTCH Bhl-

lK9HHHMH: 

W(K
0

-.17+77-) 
I 

IV(K
0

-.17°17°) 
I 

W(K+-+17+17°) 

2 2 
g K*K 0 17 +g_ 

417 II' 2 

K 

2 2 

!! Ko*Ko 17 og 

217 
2 m 

K 

2 2 2 
(mK-m17) 

m 
K* 

2 2 :1 
(m -m ) 

K 17 

4 
m 

K* 

q, 

q, 

2 -

!!K-*K_:17o(g_+v'2 go)2 
2 2 

(m~-m 77 ) 

817 m 2 

K 
m 

K* 

q • 

({i) 

e - HMIIyn&C 11 -MeaoHa. M&I rronyqaeM cnenyiOmHe 3Ha'leHHH AnH speMeHH 

3HH K -M930HOB: 

0 + -10 
1

->77 11J =0,42·10 cex; 
0 -10 

r( K -+217~0,82 •10 ceK; 
I 

+ -8 
r(K )•2,14.10 ceK. 

H ~IHa'iei!HH H8XOAS!'rCH B pa3yMIIOM COrnaCHH C 9KC119pHM9HTOM H, 'ITO li8H6onee 

lKHo, naiOT npaaHnbHYIO aeni!'!IIHY OTKnoHeHHH OT npasHna /). T ~ 1/2 B HenenTOHHhiX 
141 

rnanax. B HenaaHeil pa6oTe CaKypaH paccMaTpHBanacb rroniOcHaH Monenb He-

u 

nerrTOHHbiX pacnuos, o~:taaxo Caxypaa npe.nrronoJKHn npasano 1\T •1/1 II HCTIOnb3Y-

eT raMHnbTOHBaH, COJ:tepJKBIIlHA aeATpBnbHble TOKH. B Hameit pa6oTe DOK83aHO, 'ITO 

aMnnaTy.llbl S -aonaoa&IX pacrra.aos MoryT 6b!Tb rronyqea&I rrpa acrron&aoaaaaa ra

MHnbToaaaaa, co.nepJKamero namb TOKH Ka6a66o, a rrpe~:tnoJKes AHHBMH'IecxaA Mexa

HH3M B03BHXHOB9HRSI npaaana 1\ T •1/2 

B aaxniO'leHHe Mbi XOTHM no6naronapHTb C.C. fepwTeAsa aa rroneasble o6-

CYlK.Il9HBSI. 
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