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AHHeHXaH H., E~HMOB r . B. , no6aHOB 0.0. P2 - 12430 

PacnaAw 6apHOHOB a HenoKanbHOH MOAenH KaapKos 

8 paMKax HenoKaJ'IbHOH MOAenH KBapKOB HCCfleAYOTCR nenTOHHWe pac
naA~ 6apHOHHOrO OKTeTa. nocTpOeH narpaH*HaH CHJ'IbHOrO B3aHMOAeHCTBHR 
6apHOHOB c KBapKaMH, HHBapHaHTH,.H OTHOCHTenbHO SU(3) x SU 0 (3) x U( l). 
Cna6oe B3aHMOAeHCTBHe BBOAHTCR KaK 4HCTOe V-A B3aHMOAeHCTBHe 6e3 
npH~ecH D-caR3H . Bee napaMeTp~, onpeAenR~He KBapKosoe none, 6wnH 
onpeAeneHw nyTeM aHanHaa pacnaAOB Me30HOB. PaccMoTpeHw WHPHHW nen
TOHHWX pacnaAOB 6apHOHOB, BW4HCJ'IeHa nepeHOpMHPOBKa aKCHaJ'IbHOH KOH
CTaHTW CBR3H, o6ycnoeneHHaR CHJ'IbHWM B3aHMOAeHCTBHeM, paCC4HTaHa 
HHTeHCHBHOCTb BKJ'IaAOB F- H D-ceR3H a MaTpH4HWe aneMeHTW nenTOHHwx 
pacnaAOB, OnpeAeJ'IeHbl BeJ'IH4HHbl aHOMaJlbHbiX MarHHTHbiX MOMeHTOB H 11Clla6o-

ro MarHeTH3Ma 11 6apa.tOHOB. 3¢l¢>eKTio1BHaR KOHCTaHTa pa3/lO>KeHa.tfl 8 PRA no 

Teopa.tH 803My~eHHH OKa3anacb MeHbWe eAHHH4~- PeaynbTaT~ HaXOARTCR 
e xopoweM cornaca.ta.t c 3KcnepHMeHTOM . 

Pa6oTa B~nonHeHa B na6opaTOPHH TeopeTH4eCKOH ~H3HKH OHRH. 

Coo6weHHe 0!5heliHH9HHOl'O HHC'f"Hryra !U19pHbiX HCCIIBliOB&HHll. Jly!SHa 1979 

Oineykhan H. , Efimov G.V. , Lobanov Yu.Yu . 
P2 - 12430 

Baryon Decays to Nonlocal Quark Hodel 

In the franework of the nonlocal quark model the leptonic de
cays of baryons are s tudied . The Lagrangian of strong interaction 
be tween baryons and quark is invariant with respect to ~~SUC(~U(~. 

The weak interaction is introduced as the pure V-A -in t eraction 
without adding D coupling . All quark parameters have been deter
mined by the analysis of meson decays. In the paper we have found : 
the decay width of the leptonic decays of baryons, the renormaliza
tion of the axial coupling constant ~ provided by the strong inte
raction, the intensity of contributions a ofF and D coupling to the 
matrix elements of leptonic decays, the values of the anomal magne
tic moments and "weak magnetis~' of baryons . The effective constant 
of the perturbation expansion is proved to be less than unity . 
A good fit to experimental data is obtained. 

The investigation has been performed at the Laboratory 
of Theoretical Physics , JINR . 
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I. BBe.neHRe 

3a nocneJJ;Hee necaTzneTRe 6Hno n~eHo MHoro sxcnepHMeHTaRh- · 

HWC .n;aHHWC llO JI8ilTOHHHM R ilOJIYJI8llTOHHHM paClla,IIaM CWI:bHO B38liMO

J];8HCTB~ ~aCTKU. EHJIR YTO~eHH OTHOIDeHHK aKCRaH:bHOft H BeKTop-

HOii KOHCTa.HT CBI13R G'A I <Yv ,lJ,1Ijl pacna,IIOB It~ p e- -1 • 1\ ~ p e i . 
L-- It e 'j . J3oJI:b11108 BHRMamte 6HnO yp;eJieHO ~--!\ nepeXO.IIY, 

rne 6Hno TaiOKe onpe.n;eJieHo oTHomeime Gv/ c;:A ; 6wm H3MepeHH IIIPI-

pKHH pacna,IIOB KacKaJJ;HHX ~ -rRUepoHoB. CoBpeMeHHHe 3Ha~eHRH 3K

cnepRMeHTanhHHX ,naHHHX no JieTITOHHI:iM pacna,IIa.M 6apnoHoB n JlHBe.n;eHbl 

B Ta6JI. I, 60Jiee no,npo6HO C Hm.m: MOlltHO 03HaKOMRT:bCR B pa60T8/I/. 

~aMeHTaH:bHHM CBOitCTBOM Kalt 3JISKTpoMarHUTHllX, Talt R Ma6WC 

B3aHMO,It8~CTBR~ RBJIHSTCR KX JHHBepcanl>HOCT:b. Tpe6oBaHR8 BHllOJIHeHRff 

npn~na YHRBepcani>HOCTR B JienTOH-a,npoHHHX B3aHMo.ne~CTBRHX npRBOr 

,nl'IT x Teopim Ka6n66/2 • 31. B paMKBX Teopim I\a6n66o J'I8T nepeHopMR

poBKII aKCRaHbHO~ KOHCTa.HTH CBI13R JienTOHHHX pacna,IIOB 6apHOHOB, BH3-

Ba.HHOil '!RCTO CRJibHHM B38liMOJJ;eitCTBHeM, npRBO,nl'IT K HapymeiDUO $U (3).., 
-cnMMeTpim/3~0el111Hg no.n;xo.n; x yqeTy HapymeHHSI SU(3) -cnMMeTp~ui B 

TeopRH f,fre6pH TOKOB ocymecTBJIHeTCR B MO'eJIR feJIJI-MaHHa, Oaxca R 

PeHHepa 4/.B pawxax STO~ MO,Il;8RH B paelOTe S/c yqeTOM HapyU!eHHSI 

S U (3)- cRMMeTpRH npH noMOUlH yrJia Ka6H66o, a TaiOKe axcHaJII>Horo 

R BeKTOpHOro qJcp!$KTOpoB MB.TpR'UlllX 3JI8M8HTOB JI8llTOHHHX pacna-

,ItOB 6a.pHOIIOB 6wm ilOJIY'l8HH 3Ha.~eHM UIPIPRH pa.Cila,IIOB R OTHOIDeimid 

KOHCTaHT CBil3R,XOpOWO COBn~aDUIHS C SKCnepHMSHTaRbHbiMH(CM.Taeln.l). 

,II.pyroe HanpaMeime ( cM/61) npe,nnOJiaraeT BWIOJIHeHRe TO'IHOii $lj(3)
-cnMMeTpRH B.CllMIITOTINeCID!M o6pa30M (MO,IteJI:b aCRMIITOTH'IeCKOil CB060-

,nH). B sToM no.u;xo.ne BBO,nl'ITCR SU(3)- CHHrneT 1\ ( I770) .n.rut o6'h

RcHeHHK 2::-- !\ nepexo,noB ( eM. Ta6JI. I). 
B BHmenepe'IRCJieHHHX pa6oTax JienTOHHHe pacna.nH 6apROHOB pac-

CMa.Tp:aBa.IOTCR 'IRCTO !lJeHOMeHOJIOI'R'IeCKRM nyTeM B paMitaX TeOpiDl: a.JI-
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redpH TO ROB, llplil'ICM IIpe,D;liOJiaraeTCll, 'ITO OCHOBIDle 3KCIIepHMCI!TaJII>

HHe 3Ha'leHHH (llllilpHIDI pacrra,n;OB, KOHCTaHT!l CBII3H) Od'hiiCHIIIOTCll TOJII>-

KO rrpH Hapyruemm: S U(3)- cm.IMeTpHH. ' 

!lapyruaKIIlHe l!JeHOMeHOJIOrH'leCKHe rrapaMeTp!l BBO,WITCII tPoP.WI>IDIM 

odpaaoM, TaR, HarrpnMep, Hapyrueime aKCHaJI:&Horo qx,pl.$KTopa75 npe.n

cTaBnaeTCll B BH,Ue 

G' = G (~)7., 
~ A mz 

r.ne m i , m 1 - HaqaJI:oHasr H KoHe'lHasi Maccu dapHoHoB, 't -Ha-

PYllia.IOillHH rrapaMeTp. 

B ,naHHoit padoTe JierrToHHHe pacrrm dapHoHoB paccuaTpHBaiOTCll 

B pa.MimJC HeJIOKaJ!l>HOH MO,UeJIH KBapKOB ? rrplil rrpocTeiDueM BHdope Jiar--

paiD!GiaHOB B3JE!r8HCTB:IDI, HHBapHaHTHIDC OTHOCRTMI>HO S U(3). 
B padoTe S B pa.Mimx 3TOH MO,UeJIH 6HJI paCCMOTpeH pii.Il cfM3H

qec.KIDC rrpoueccoB c yqacTHeM Mesouon HH3KHX :meprnii. EHJIH paccMOT

peHu CHJI:&IDle, CJia6ue H 3JlCKTpoMarHHTHHe paCII8,ll;ll M830HOB II TIOKasa

HO, 'ITO MO,UeJI:O ,UOBOJI:OHO XOpoillO OIIlilC!lBaCT 3TH IIpOUCCC!l. Ha OCHO

Be aHaJinsa nmpuH li cHJI:&HilX pacrra,n;on MesoHoB 6HJIH orrpe,neJieHH sHa

qeuwr BCCX rrapaMeTpOB MO,UCJIH. OTli 3HaqeHHH dylJYT HCIIOJI:030BaiDI B 

HaCTo.IIII18H padoTe (Kai< OKa3aJIOCI>, ,JVm OIIlilCaHWI JieiiTOHHilX pacrra,n;OB 

dapHOHOB HOBHX rrapa.MeTpoB BBO,UHTI> He TpedyeTCll). 

CorJiaCHO rrplilHilTOR HaMH MO,UeJilil peaJIDIDie ~3lil'l8CKRe qacT~ -

a,UpOH!:I - MOryT B3anMO,UCHCTBOBaT:& Me}I(Jzy Codoit TOJII>KO qepe3 ItnapKO

B!le IIOJI.II. ,lLpyrHMH CJIOBaMli, a,n;poiDl, KOTOpHe OIIlWilBaJOTCll Odll't{HHM 

o6pa30M, B3aJIMO,UCHCTBYJOT .npyr C .npyroM He Herrocpe,UCTBCHHO, 

odMeHa KBapr<aMH. HarrpmAep, nsanMo,ne:HcTBne dapnoHHoro rroJIII 

C KBapKOBllM IIOJieM 'f(x) lvl0jjili0 OIIJilCaT:& JiarpaiD!GiaHOM THIIa 

£z (X) = i /J ( B (x) J; (,.~(a))( '((x) ~ ~(x)) · 

a rryTeM 

B(x) 

(I. I) 
J1pe,D;liOJIOlltel{ll8 0 TOM, 't{TO dapHOIDl .fiBJlfl!OTCll CBII3aHHID.m COCTO.fiHWIMR 

KBapKOB, 3KBRBaJICHTHO TpedoBaHHID, qTOdH KOHCTaHTa .Z nepeHOpYH

pOBKR BORHOBOR ~yHK~RR dapROHa paBHHRaCb Hynv{IO/ 

l: o. ( I.2) 

Toqe'!Hasr cTpyr<Typa sJieKTpoMarHHTHHX R CJiadux TOKOB npe,D;liOJiaraeT, 

qTo nsam.to.neitcTBHe sJieKTpoMarHHTHoro IIOJI.II Ar n JierrToHHoro rroJIII 

er ;o: ( f Of" V) C llOJI.IIW'f dapROHOB H KBapROB ,UOJIJKHO d!lTI> THIIa 
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£ = e A [ Je£ B Jef}] 
tt r r + r 

_ _§: [ wB -t w'j.J 
£w - f2 Jr Jr er (I.3) 

r;n:e J r -cOOTBeTCTBeHHO TO'le1:J1Thle ::JJieKTpoMlH''HHTI-Ilie ( ef) R CJia6.ble 

( W) TOKH 6apHOHOB ( 8) H KBapKOB ( Cj,) • 
C TIOMOII1:010 MeTO,I(OB HeJIOKaJI:OHOH KBaHTOBOii: TeOpHH TIOJIR, pa::J

BllT.blX B 1?-91, ~ID~O TIOCTpoHT:O ROHe~ YlfHTBpfiYID ~-MaTpRuy H 

B.bl'IHC.!IHT:O MBTpll'!Hlle ::JJieMeHT.bl pa3JIH'lli.blX \IJH3l!'IeCKIDC np0II;6CCOB. 

B ;n:aiTHoii: pa6oTe paccMoTpeH.bl rnKpHH.bl JienToHH.blX pacrra;n:oB 6ap:rro

HOB I eM. Ta6JI . I, B.bl'lliCJiei!I:l nepeHop MupoBI\8 aKCHaJI:&Hott KOHCTaHTH 

CM3H, o6yCJioBJieHHaH CRJI:bH.blM B3aHMO;n:eii:CTBHeM, HHTeHClffiHOCT:b BKJIS.

,I(OB. f:- H 'J)- CBII3H B MaTpWUI.ble ::JJieMeHTll JieTITOHH.blX paCTia.I(OB 

H MarHRTH.ble MOMeHT.bl 6apHOHHOro OKTeTa. ll3 cpaBHeHKII TIOJIY'leHH.blX 

pe3yJII>TaTOB C 3KCTiepHMeHTaJI:bH.blMH 3Ha'leHKIIMH CJie;n:yeT, 'ITO MO,I(eJI:b 

;n:oBOJII>Ho xopomo OTIHC.b!BaeT paccMoTpeHHue npou;eccu. Bec:E>Ma BBXH~ 

\IJaKTOM RBJIReTCff TO, 'ITO 3~peKTHBHaH KOHCTaHTa pa3JIOE8HKII B PR.I( 
no TeopHH B03MYmeHH~ oRa3anac:o MeH:ome e;n:HHHII;.bl. 

2. IIeJIOKaJII>Haa MoneJI:o KBapKOB 

CoBpeMeHHaff KBapKOBaff TeopHR ycrremHO OTIHC.b!BaeT HMeDmaeCff 

3 KCrrepHMeHTaJII>H.ble ,I(aHH.ble. 0CHOBHOH npo6JieMOii: BCeX KBapROB.blX MO

;n:eJieii: RBJIReTCff TOT \PaRT, 'ITO KBap.KH 3RCrrepHM8HTaJI:bHO He 06Hapyxe

H.bl. B CBII3H C 3THM B03HHKJIO 60JI:blli08 ROJIH'leCTBO MO,I(eJieii:, IlliTaJ0-

111HXCff o6'hiiCHHT:& rrpnpo;n:y "y,l(eplltaHHH" KBapru/III. OcHOBHM JmeR 

Bcex rro;n:xo;n:oB 3aKJIIO'laeTCff B rrpe;n:rrOJioJKemm, 'ITO KBapKI! RBJIRIOTCff 

06.bl'IHHMR ;n:HpaKOBCKHMH 'laCTHII;aMH, HO He poli,D.aDT CH COr1IaCHO KaKOMY-TO 

,I(HHaMH48CKOMy MeXaHH3My. 

B pa6oTaxi?,BI ~ pemeHKII npo6JieM.bl y;n:eplKBHMR KBaPRa npe~o
JKeH l'IHOH TIPHHI.Um: ·KBapR He CYmeCTByeT RaK 06.bl'lHaH 'laCTHII;a, a RB

JIReTCff Ta!CI!M KBaHTOBOTIOJieB.blM Od~eRTOM, ROTOpHH MOJKeT HaxO,I(HTbCH 

TOJI:&ItO B BHPf;~:OHOM COCTORIDm. 3Ta I'HIIOT83a peaJIH3Y8TCff CJie;n:yiOIIlHM 

o6pa30M ( CM. ) : B pawtax KBaliTOBOH T80pl'IH TIOJIR 6wm TIOCTpoeH.bl 

TaKI!e "qacTHII;.bl", Ha3BaHH.ble BHpTOHaMH, ~ KOTOp.biX, BO-nepB.biX, TIO

Jie, OTIHC.b!BaJilliee l'IX B CB060;n:HOM COCTORIDm, TO~eCTDeHIIO paBHO HY
JIIO (T.e. OHH He cymeCTB~ B CB060.I(HOM COCTOHHHH) 1 H, BO-BTOp.biX, 

rrpl'I'lHHHaff \lJYH.KII;rui r piDia HeTpHBHaJI:&Ha ( T. e. OHM CYme CTBYIOT TOJI:bKO 

B BHpTya1IbHOU COCTOHHHH). 
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D paMitax JiarpaHliteBoro \IJOpMaJrn3Ma sTa R;n:eR 6.blJia ocYmeCTBJie

Ha CJie;n:yJOOtHM o 6pa3oM. E.blJio nocTpoeHo peryJIRpnsonaHIIoe nOJie 

s c::>O . r;-;;:' 0 
tj, (x) = ?: (-ti v Aj (o> C? · (x) • 

j=1 J (2.1) 
3;n:ec:& ~!(x) - ;n:npaKOBCKI!8 ITOJIR, y;n:oBJieTBOpmoon!8 ypaBHeHKIIM 

(
• J • 

}"'1,2, ... ) . 

( p- M / 6)) q,f (JI.J = o ( M.(JJ - 0o0) 
J $ .. o 

C mr,ne\IJnHHTHOH MeTpHKOH • , 1 

[ 
6 -0 } JJ ~.(x), q,., (J<') = (-1) S(.x-x', M·C¢>) 
J J . + J 

r;n:e $(x, M/&l) - o6u'!Haa nepecTaHOBO'lHaH \IJYHKII;WI crrn.HopHoro nOJIR 

c Maccoii: MJ·(a). I<o::Jqxpnu;HeHTH Aj(o) TaKoBu, 'ITO rrpR o> 0 
none ct/(x) B (2. I) .fiBJIReTCff JIOKaJII>H.blM nOJieM, T.e. 

[ q_O(X) I i$(.X')1 ;: 0 
2 6 + 

np:rr (X- X') < 0 • IlOJie q, (x) onpe,IJ;eJieHo Ha npocTpaHCTBe 

<!loRa lf C JIH,IJ;eqJmmTHOit M8Tprutoi!. /W:JR'l:eCRHe COCTORHKII 1/'(E)€ (/t 
B 3TOM IIpOCTpaHCTBe CTpORTCff CTaH;n:apTH.blM o6pa30M, IlpU'leM ~ 
RalK,ll;Oro COCTORHKII lf(E) ::JHeprHR f MOJKeT npmrn.MaTI> JII06oe 

npoH3BOJI:bHOe, HO KOH8'lHOe 3Ha'!eHHe. 

0Ra3aJIOC:b, 'ITO KO::JqxpmnteHT.bl A.; ( J) TaROB.bl, 'ITO 

fim { Y', (E1 ) : ~0(X1L .. ~0(Xn): ~ (E2 )) = 0 
$-90 

~ JII06.b!X '/{{E,) H ~ (E2 ) H3 ;/f , T.e. B CJia6oM 

CM.blCJie s 
Cf, (x) = 0. (2.2) ii.m 

li .. o 

~ nporraraTopa JKe oKa3anoci>, 'ITO 

o -s \ t=m ( o I T ( 'l- c•J ~ <1> o) = G (.x- 'j J = 
tS..,o (2.3) = _j__ r G(~> -Lp rx-'J) 

(2Ir)"i J P e oil; p 

G 
~ La 2. 

(f!)=Leep+lfP. 
(2.4) 

B I? I 6.blJio noRa3aHO, 'ITO B paMKax onpe;n:eJieHHHX Tpe6oBaHHH nporra-

raTop G(p) BHPTOimoro rrOJIR ~(x) O,nH03Ha'!Ho orrpe;n:eJUieTCff \IJOp-
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YYROR (2.4) c ~BYMH npOH3BORbHHMM napauerpauM e H L .Y~od
HO BBeCTR napaMeTp 

f:: _g_J_ L . (2.5) 
ECHR Tenepb 3~aH HeKOTOpHH ~arpaHXRaH B3aHMO~eHCTBRff TR

na (I. I) H (1.3), TO $ -MaTPlmll CTpoHTCII Me;n;yi001llM o6pa30M. 

BBO~TCII pery.JI1Ip:asoBaHHHiii ~arpaHJKRaH BsaHMo~eiiicTBM £tM, 
r~e ITOJI1I ~ (x.) 3aMeHIIKlTCII Ha ~0(1<) cor~aCHO (2. I) R CTpoRT-

Cil pery.JI1Ip:a:soBaHHaH MaTPJm4i pacceHHliii 

S$= Texp{ifax_;[:(x)J 

KaK noKaSaHO ~9~ cymecTnyeT npe~~ 
s: eim 3°, 

o~o 

fOTOpRH R onpe~e.JI1IeT HCKOMYD MaTpJmY pacceHHRff. KaK TIOKa3aHO B 
9/, 3Ta $ -MaTp~a y~oMeTBOPflBT BCeM Heo6xo~ YMOBMM: 

KOHe~OCTR, YHRTapHOCTR, np~OCTR H T.~. 

3. EapHOHHOe CKIIbHOe .fU (3) - HHBap11IaHTHOe B3aHMO,YeiiCTBJ/Ie 

B HameM ITO~O~e OCHOBHOii npo~eMOR H~eTCII BH6op ~arpaH

XHaHOB B3aHMO~eRCTBM Me~ ~3H'leCKHMR ~aCT~aMH J/I KBapK-BHP

TOHHHM n~eM. 0CHOBHHM rrp~ITOM llpK ITOCTpoeHHH ~arpaHXRaHOB HB

JI1IeTCII TpedOBaHHe CJ/IMMeTpHH OTHOCRT~bHO onpe~~eHHJ:lX rpynn npeo6-

pa30BaHRn. B ~aHHOH pa6oTe np:a: ITOCTpoeHHH ~~aHOB B3aHMO

~eiiicTBM Me~ 6apHOHHHM R B:apTOHHHM n~eM 6y~eM HCXO~Tb npe~e 

Bcero H3 COOdpa.JKeHM TipoCTOTH. :1-fMeHHO, MH BH6:apaeM ~arpaHXHaHH, 

RHBapRaHTHHe OTHOCRTe~bHO SU(3)xSU'o)R rpynnH U rp~eHTHHX npeo6-

pasoBaHHA llpR npe~~OJKeHHH, liTO ORR He 3aBHCIIT OT TipoR3BO~. 

KaK o6H~o, IUleTHaH SUc(3)- cHMMeTpM rrpe~MaraeTCII a6cOJIIOTHoiii R 

CKa3HBaeTCH ~ B HanH'lHH e~e O~OH BHJTpeHHeiii CTeneHR CBOdO

~-IUleTa. B COOTBeTCTBMM C BHllieCKa3aHHHM ~arpaHJKRaH B3aKMO~eiii

CTBM Me~ 6apROHHHM R KBapK-B:RpTOHHHM n~eM, HHBapHaHTHHR OT-

HOCHT~bHO c-. P-. T- H SU(3)- CJ/IMMeTpRit, MOJKeT 6HTD 

3anRCaB B Me.lJYI!llleM B~e: 

:LI(x) = L [ ~5 (Bt:~~:)(~;'ts't:) 1- (3.I) 

8 

I 
+ ~A ( B n ~ rs <}:) ( };' rr fr) T 

t ~P ( Bl(l. r
5 

r() ( i;c. }; ) El(m" EJ.~r. 

-t<S 
3.n:ecb B - oKTeTHaH MaTplfl-\a 6apnoHoB, nOJI1I KBapKOB 

1" = ( ~= ) = uu = ( ::J 
r.n:e m :a oL - cooTBeTCTBeHHo SU(3) H IU3eTonoi1 >rn.n:ertcu. 

BapHaHTll B3ruiMO~eiicTBM B JiarpammaHe (3. I) B Hepe.JI1ITRBHCT

CKOM npe~~e COOTB8TCTBYJOT M8.IJY101lll'IM COCTOHHRHM I<Bapl<a ~ '1. H 

~KBapKa (~ ~) B ( tj;' r ~;) : oL 

S - BapHaHT: 

A 
p 

- napRaHT: 

- BapHaHT: 

~KBapK 0+, 

,IJ;HKBapK r+, 
,IJ;HKBapK r, 

S - COCTOHIDie, 

S - COCTOHIDie, 

p - COCTQHHRe. 

KaK OKa3aJ10Cb ( CM. pa3,D;~ 4~ TMbKO $- BapRaHT B (3.I) npa

BKIIbHO OITRCHBaeT JI8llTOHHHe pacn~ 6apHOHHOro OKTefa. 

llpRl!HHHH8 ~~ KBapK-B:apTOHHHX ITOJI8H 3anRCHBaiDTCII B BR-

.n:e 

<o!T(<t;(x) 'j,~(~))jo) = O:t.O:~G(x-~). 
(3. 2) 

r.n:e G(x-1) onpe,D;e.JI1IeTCII (2.3) H (2.4). B ,n:aHHoi.f pa6oTe MU He 

6y.n;eM paccMaTpHBaTb HapynreHRe SU(3) - cKMMeTpHll B KBapKOBhlX 

ITMHX. 
Hs aHaJIHsa MesoHHHX pacna.n:on gfB/ 6HJIH onpe,n:eJieHH 3Ha'le-

HM KBapROBHX napaMeTpoB 

L:: J,I2 rsB-1=I/J20 MsB, 

lfl = 1~1 .. I,4.!: o,r. (3.3) 

Cyl!lecrBeHHO, ~ITO M3 lnMIJMH yesoHHHX pacna,n,oB Henb3H dHno onpe~eJIHTb 

3HaR napaMeTpa f' , T.e. 3HaK rrapaMeTpa e B (2.4). 
KoHCTaHTa CBH3H CKIIbHHX B3aHMO,D;eACTBRH :Ji , BXO,wiUIRX 

B ~~aH (3.I), KMeeT pasMepHOCTb L2 
• EespasMepHHiii 

napru~erp 

9 



\.- j_ ( 9j )2(__g_)" 
/\J - 2 IF . .3jf (3.4) 

RBnHeTCR S~Pel~HBHO~ KOHCTaHTOH pas~o~eHHR B Pff~ no TeOpRH B03-

MYJlleHRH. ~ TODO, ~TOOH noKa3aTb STO, paCCMOTpKM ITpOH3BO~b~ 

a.MIT.7Il'lTY.IIY c 8 BH8Il!HHMH oapHOHHllMH .7liDlli.iiM:Il. CoOTBeTCTBYJWiaR: 

HHBapHaHTHaR: ID.IDJIRTy~a MO~T OHTb npe~CTaMeHa (B H8KOTOpoM yc

~OBHOM cMH~e) B ~e ~e~ero ~a. r~e HHTerpHpoBaHHe npo

BO~TCR no eBKJIH~OBy llpOCTpaHCTBY! 

T(~ •... P8 ) == f ~h J .n d~\ Ji LexpL:e(KjtPJ-f(Kj+Pl} x 
n=n. •~1 (2n) 1•1 l 

I oO 

xn mt(KlP) t•-1 

1 = L T11 CP1, ... Pa), 
n=no 

r~e 1'1. - no~OK TeOpRH B03fzylll8HHH' I - ~~0 B.HYTpeHHIDC oapHOH-

Hl:lX ~HHHH , Q - ~~o BHYTpeHHIDC KBapKOBIDC .1.!IDI1Ui, $ - ~~o He

saBHCKMIDC HHTerpHpoBaHHH. 

O~eB~H COOTHOilleH:rui 

.S=l+Q-(11-1), 
B+2.I=I'L, 
2Q = 31\. • . 

llepexo~ K oespasuepHHM nepeMeHHHM 

piDC npeodpasoBaHHil: n~aeM ;rr.nR 6~billRX 

J 2 z 2% t n 
~(~, ••. Ps) ::: l ~ {y) (2JT)'t j x 

~i" t 1<;. 
h. : 

, noMe HeKOTO-

~ ..,. If [ fic:+~i]tn. [ ~ ]% 
x 0 ci ~;, e mL q. • 

4"'1 2 + /-L 

ITo nopll~KY ):(':HH f " L t I 1 ] ~ 
(4;1 L~/''~~jexpl.i:f~r~jr ~+ij ~ 

~ u~) J ~~~ it~l r = i. 

noaTOMY B~a Aj B (3.4) RBnHeTCR aqxpeKTHBHoit KOHCTaHToii 

pa3JIOJteHHll B Pll.l\ no Teop~m B03MymeHHll. 

10 

06paTHMCR Tenepb K y~oBmo CBf£3HOCTH ( I.2). lllaccomdi onepa-

Top fj {P) ;rr.7IR Kallf.nODO BR.D;a C:M3H j:: P, $,A BO BTOpoM no~e 
TeOpRH B03MYJll8~ OITHCHBaeTCR ~arpaMMOH <Jiefu!MaHa, nOKa3aHHOfi Ha 

pRe. I. 
llpR BHOOpe narpaHllHaHa B3aHM0~8~CTBRff B BR.D;e (3.1) COOTBeT-

CTBJ'IOII1HH $" - MBTp~HHH a~eMeHT 3anRCHBaeTCR ;rr.7IR BapHaH-

Ta B3aHMO~eil:CTBRff j B Cne~yDII{eM BH~e: 

-i Bcx) L.jcx-~J B(;t), (3.5) 
r~e ;rr.7IR KalK,ll;ODO BR.D;a CBf£3H j 

Lj (x-t): 24 ~~ [ ~ G(x-~)~, ~p(~, ts<5·(x·1>~ (5 6-(tX)) 

t G G- (x-1) ~, Os G(~ -x) ~ rs G-(x-1) 'jl J :; 
_ _j_ f ~ (A -lp(x-'j) 
- (2J1)'~ J ol p Li p) e . 

(3.6) 

ITepeHopMHpoBKa B~HOBOH ~YHKUHH·dapHoHa onpe~e~eTCR BHP~HHeM 

0 ,..., I ~I ~j = 1+--.A L.(p) = 1 + L. (M). 
op J p=M J 

(3.7) 

.113 (3.6), nepexo~ K 6espa3MepHHM nepeMeHHilM HHTerpHpoBaHRH 

R Bll,n;eJIH.H aqxpeKTHBI-IYIO KOHCTaHTY c:M3H A no (3.4), no~eM noc

~e HeKOTOpiDC Bll~~eHHi1 
~ I 

L.j (M) = \ 1j (f), (3.8) 

r~e 

J; co = - ( s v1 + V2 + 12 V3 ) , 

1; (f) = - ( 5~ + Vz - 12 V3 ) , 

:t;. co = - ( ~ V1 + 4 v2 ) . 
(3.9) 

3~8Cb ~ , V
2 

H ~ - Oespa3MepHHe HHBapHaHTHHe HHTerp~ B 

en~~OBOH I.!eTpHKe: 

II 



B B 

p p 

PHc.I 

20 J; 

0~----~~----~------~~----~-c 
i,O -1.25 

-20 ~ -·-= 
.......... :.-- ---......-. / ·....::::::---/ ............ 

/ fp ........... _ ........... , 
/ "':-.... -40 

PHc.2 

i 

P~P' :-
B, B(. 

(Q.) 
(0) 

e ;r 

-p p' 

(~) 

Pl!c.3 

12 

~CO= :: ~~~p,EJ~p,E A(~~,) A(CP.lP2i) [ B(P,~)+-2Pz~ ~~g·~)] , 

V
2 
(')= *' ~lp,tlpZ£ B(r.~)B((P,etPzel)(~:t~fP.t)[B(B~)t2P~ ()o~.~~] , 

~ C~)= :: jJp,Eot"r'£ A(Pt~)B((P1ftP.SXPl~+P.i~J oA ~rl·E) 
o~f 

(3.IO) 

H p,• 
A (P;) = c~ (ffii)· e- e 

B ( ") "' Sb,(~@J . e-P/ rf -~ v Pi 
(3.IOa) 

Bu~crreHHe RHBaPRaHTHHX RHTerpanoB rrpnne~eHo B ITpRnoxeHRR. 

Ha pPic. 2 rrpRBe~eHa 3aBRCRMOCTb BeJIPI~ 'Jj (f) oT rrapa

MeTpa ;= ~f > 0 Mil K8JK,IJ;Oro B03MOlKHOrD Bap.HaHTa CRnbHOH CBfi-

3H j ~ s, A, P • Cyn{ecTBeHHo, 'ITO corJiacHo (3. IO) 

1; (- f J .. - r; eo . (3.II) 

Il03TOMY yCJIOBR8 CB!l3HOCTPI :tj: Q Mil (3. 7) MOlK8T ClHTb BHITOJ1H8HO 

JIRillb B crry'iae 

(I) 

(2) 

A 
s 

H p .!WI 

.!WI 

~ "> 0, 

~< 0. 

Hnxe MH paCCMOTpRM o6e 3TPI B03MOlKHOCTR. 

(3.I2) 

QueHRM Tenepb B8JIR'iRHY KOHCTaHTH CBfi3H is ITpH f .C 0 
R3 COOTHOIII8HR.II 

:is =- 1 + As 1; (~) = 0. 
B OKP8CTHOCTK TO'!KI'I f = - 1,4 to, 1 KM88M 

..\ 5 = o,oas :t o,o-ts, 

oT~a corJiacHo (3.4) 

J~ ~ 
3 102 

7{. m• 
I' 
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(3.I3) 

(3.I4) 

(3.15) 



r.ne mp - l.ffiCCa IlpOTOHa, CooTB8TCTB8HHO B 0Kp8CTHOCTH TO'UGI 

f = f, 4 r o, 1 m.~eeM 

AA = 0,052 ± 0,005 I 

Ap = o,o48 ± o,oo5 . 
(3.16) 

CpaBHl'IBa.II B8Jnl'illHY CRJI:&HOH KOHCTaHTH CBfi3H ( 3, 15) C KOH

CTaHTOH CBfiSH CJia6mc BsaHMo.neiicTBllft G = 1o:s , nQJIY'rnM 
mp 

9s ::: 10r 
G . 

TaKHM o6pa30M, KOHCTaHTa CRJI:&HHX B38.RtN),!(8RCTBHH B I0? pas 60JI:&

me KOHCTaHTH CJia6mc B3al'IM0,!(8RCTBKa. TeM He MeHee B paMKaX He

~OKan:&HOH MO.!(enH KBapKOB npH Olll'ICaHRH CRJI:&HHX B3al'IM0,!(8HCTBHR 

llpHMeHl'IMa TeopM B03MYJ!l8Hltii, 3TO CBSI3aHO C Telll, 'ITO B eB~O

BOH MeTpHKe rrponaraTop KBapKa o'l:eH:& 6ucTpo y6HBaeT. 

4, ~enTOHHHe H 3~8KTpOMarHHTHHe B3aHMoneftCTBM 6apHOHOB 

Hameft U~:&~ RBnaeTCR HCCJI8,!(0BaRHe CJia6o:lt H a~eKTpoMarHHT

HOH BepillHH ~OHa, KaK roBOpRJIOC:& BHill~~arpaHXHaH ~eiTTOH-6a
pHOHHOro KOHTaKTHOro B3aHM0,!(8HCTBM l'I CJia6oro B3al'IM0,!(8HCTBM 

Mellr,ey ~eiTTOHHHMII H KBapROBHMII ITOJIRMH BH6RpaeTCR B cPoPMe 11TOK :X 

TOR" B 'IHCTO:It V-A Teopo, T. e. 

-s 
r.ne <; .. 10 

rn"" p 

'I' G [ W" w+ J 
oC..w- (x) = oJ2 J,..<J(J. J; (x.) ' 

- KOHCTaHTa CJia6oro BSa.RMOneHCTBM , 

Jw- = Jw,a + )""'~ + J w;e 
r r ; ; · 

(4. I) 

'J;·s= ~r (sorfJ, B]) - CJia6Hi! ~OHHHlt TOR 1 

o,..= rr (~-rs); ( 

0 
- ~9 J- ~ .. e 

'tr.\ er- = (ecxJO,..vcxJ) 

0 0) 
0 0 : 
0 0 

- ~enTOHHH:i! TOR 

i w:cv 
CJJadl:lll J5BapKOBl:IH TOK J/"-' BH6HpaeTCR rp~eHTHO-IDmapHaHTHHM 
o6pasoMf

8/, B pery~pHSOBBHHOM BH,!(e OH SanHCHBaeTCR KaK 

14 

( 
W.ty )0 ~ j ( -0 'J 0 ) :J ' (x) = L H) ~. Or 'j,. . r j=1 J,ol.. J,.L. 

t,W npe,!(ITOJiaraeM, 'ITO 1J- CBSI3:& OTCYTCTBY8T B 6apHOH-~8ITTOH
HOM ROHTaKTHOM B38.RM0,!(8HCTBHH H llORBnff8TCR ,!(HHaMH'l8CKHM o6pa30M B 

pesy~:&TaTe CRJI:&HOrO B3aHMO.!(eltcTBM, 

~arpaHXHaH a~eKTpH'leCROro B3aHM0,!(8HCTBM 6apROHOB H KBapROB 

sanHcHBaeTCR CJie~~ o6pasoM: 

e£ £e1. (x) = e Jt' (x) · A~(x), (4.2) 

r;ne A/x) - a~eKTpoMlU'HHTHoe nOJie , 

"1 e£ "1 d, 8 "1 et, ~ 
aJi (X) = -'; (x) + "i (X), 

"fel,B 
" (x) "' ,.. Sp (s tr' [Q, B)) - a~eKTpoMal'HHTH!li! 6apHOHHHH TOR, 

( Jet.~ )s ~ ( 1)j (5$ (x) (. Q a 0 
(x)) 

('"- (lC) "' foi. Yj1<~.. r Yi1J. ) - a~eRTpOMarHHTHHH KBapKO-

BHH TOR B pery~RSOBaHHOM BH,!(e, 

= i. 0 -1 0 
( 

2 0 0 ) 

Q .3 o o •1 - sapRnoBHii onepaTop. 

l'ITaR, ITOJIHHH ~arpaHJKRaH B3al'IM0,!(8HCTBiffi ~eiTTOHHHX, a~eKTpo

MarHHTHHX H 6apROHHHX HOJie:li MOJKeT 6HT:& 3anHCaH B Bli,UC 

£ (x) ::: ;!, (x) + £eR. (x) + ;t (x) 
IJJ s ' 

(4.3) 

r.ne ~arpaH.lKHaH 6apHOH-KBapROBOro B3aifM0,!(8HCTBHII £S (x) BH6paH B 

<QopMe (3. I). 
iJ?eftHMaHOBCI\He .!(}HU"paMMH 1 naiOUtHe BKJia,!( B MaTpRttriHii a~eMeHT 

~cnToHHHX pacna.non 6apHOHOB Bi. ~ Bf+ e + i, c yqeTOM nepeHopMR

poBKH ~oBoft WYH~ 6apHOHOB npe.ncT~eHH Ha pRe. 3. CoBo-

1\YTIHOCT:& .!(HarpaMM ( !l) H ( 0) Ha pHC, 3 B Cy-MMe paBHa HY~ 
B c~ YCJIOBRH (I.2) ~ (3.13). IToaTOMY ~enTOHHHH pacna.n 6apR

oHoB OnHCHBaeTCR B paCCMaTpHBa8UOM ITOpRnRe TeOpHH B03MY1118HHH T.OJI:&

RO BepiiiHHHOH ,!(RarpaMMOH ( 8) Ha pRe, 3. 
3~eM8HT $- J.illTpHUH, COOTB8TCTBY!OIUl!IH nuarpaMMe \l?eiiHMaHa, 
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rrpe.n;CTaBJieHHOH Ha pnc. 3(B) 3aiiHCimaeTCH B BH.n;e 
. J 

• (T - i 
1. i2 BCx) J\r(x,'j-lr) BC<t) £1.(~), ( 4 _4) 

r.n;e 

t/ rx.'fl-z) = J ~v j ot 4 ~< ;. i ( I > ip'cx·'J>+ik{l.·'f> 
r (2rrJ~ (2:srJ4 '\r p, K e . 

ITpn BH'lliCJiemm BepiiiiDIHoii tJ:acTn Ml:l He 6y.n;eM Y'!liTHBaT:b Mac cu 

6apHOHHOrO OKTeTa, 3TO COCTaBRHeT OWH6Ky nopH~Ka 10-15%. 

- ~) 101111 • l:. 

B(PJ J\/p:KJB(p) = ~j £ c.' . BKS(p') J P,rt" • 

1 

t i 
[z o~t ~r ( &ltlpo.,t.. -omt &.,P). v)•1 (p~ 1<) + 

+lo~t.Ose (0~>~p5t~t:-OmtOnp} V~•2 (P:K)+ 

+2 °st O'l:c (&liP &mt.- 511t smp} v~·) ( p; K) t 

+2 Osp O~i ( &mt.6.,r - Om~011"l-)· V.i.~ (p'1 K) t . 

(4.5) 

r ] t:' 1 
+ cS"sp o'j._t ( bl?lt &.,l:.- Omt. cS"IIt) v / 5(p: K) B (p) J . 

<Dylrrmrur V/.t-(p~K) ")(. =-i,._s orrpe.n;eJiiiiOTCH mrTerpaJiaMa: 

rv j,1 , .16 24 I " oly r 6... r ~A r 6"' h "' r (':; t ( & ~ S,. "',\~ r (p,K)J =(2rr'/' d Pi P1 1j'G (p1)lp ·n~'fG-(~+P;P)~lj' f;{·1)A~(o)Sif,J0rSftKb , 

• 2 i ( v ., r s.. (~ tA 6 6 ... ... • r; .. 1\ ~" r. r;l ... ..... 
[v~· (P,K)J=c.fi' {~P1 ~ P2 Jjd1(f'l)~fp ;~·f) i~S/~·KJO,..st~l;a5 j'&c~-~+P)fp, 

(4. 6 ) 

[v~·~(P;')t·(::>& J~RlP1 ~, &1~H-~fpG(~+~·PJts~~ (~H>tAio>s!(r.)O,..s!c~+RVry I 

[, 1j~ i 24 J 'I v r(~ t oA 6 .. .. ,\"[ 6(.. .... o .. r vr' (p:K~ =(21)s r-4 p1dP21j' fS~)AlcJSlp·)Or\<PlK'las 1G ~+~·P)rs-~'G(P1 ) '.P 1 

• 5 
[v.J,5 I J 24 { q 1 l (~ t 0 ~ 6 A --,'\r ( v b ~ '\ " t 

f (plK)J '\2i)' Jol P1d P11j, ~~-1) Al>~(Pii}.\(P1tKJlf :>res~ G~tp~-p )fs~,6-~) 

li 0 '1: "' - f. ( H fs) · r r 
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liepe~eM .n;aJiee B ( 4 . 6 ) K 6espasMepmm rrepeMeHHliM , BocrrOJII>
sy eMCH COOTHOIUeHlieM 

RAm f Hlt A teo> s:crl) or s: Cp .. +K) =- orB(- (P1+K)') t 
d~O t•i 

+ 0 P.-z.. .. [ 8 (-(P .. +I't)- B(·P:)l t ~ 0r +~r(~+K) [A(-(P
1
+Kt)-r (P:z.tK) -P, J (P.+K)- p,:z. 

2 

_ A'-P. 1J] + r.o,..(P:z.dJ [ B(-(P+K)')- B (-P')] 
~ 1 (P .. tK)•- ~1 1 1 

H rrpe.n;cTaBliM V. i,X. )f. = lr·· 5 B BJI,D;e 
r . ' I(. 

v. j,r- :: 1/'.I(.V - 1/' (. ( r v or A r s • 
IloCJie HeKOTopwc rrpeo6pasoBamrlt ITOJIY'IliM B rrpe.n;eJie & ~ 0 ).T,JI.fi 

£- BapHaHTa ClJJI:bHOit CBII3H: 

~: :::: ).s ( -2 R3 + ! Ry- 3 Rs + t R,) , 

.g$ = >-s (-3R1 + 3 R2. -3 R1 t t R,), 

Cs = }.s ( f R:~. + 6 R3 - R,) • 
,Uirsr p - BapHaHTa CM:bHOit CBII3l'I 

2~ = A,.(-3R1 -t-3R3 +tRv-fR,), 

.gp"" Ap(-3R1--3Rz-tR,), 

~P ,. ). , (- 2 R1 t i R~ t 3 R3 + t R,) • 
,Uirsr A - BapRaHTa CMI>Hoit CBII3II 

~= .. }.A ( -2 R3 + 5 R1 t R,) , 

€A :: AA · 12 Rl • 

CA • A" ( 4 R.{ + ~ R2. - 6 R,) , 
r~e Rj -mmapHaHTime HHTerpaJm B eBRJil!.nOBoit MeTPHKe 
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(4. 7a) 

(4.76) 

(4.7B) 



R = ~ (c/r,lR A(P.,.)A((P .-P, \ ... )[B(R,.)t.le· oB(P1~)] 
1 Jf~ j E. <E. •e i£ •el •e 2 lE 0 ._ , 

p1f 

R 3
5 \ v v B 1 B(1 ... )[ • 3 1. o B(r;,) 1 ( .. ) 

l = 30 ]c). p,EJ Re (~E) \r~P.E) B(Plf )+2 r.E op.~ r ~,/ ~! Pzf ' 

R _ 3s- f <~ ,;.v B( "-)A(( + " ... ) oACP1~) ( ) 
3- Jr~ 1~ p,,. PzE P,e p,E Plf1 

0 
._ P1e ~e , 

Pz! 

Rv" ;~ ~clP~eJvfie B(~~)B((~lfiS)[B(P:e)+ fP~ ~B~~~)}CPt;+~iP,_~, 

R
- _,s-( y r}._y A( l A( 1.}[ ( 1 i zoB(P.*JJ 

s- Jf'i leA P,e P•e PtE) (P,lPz~; B\~e) t 2 fze ~ , 
tr: 

(4. 8 ) 

R - _t (ctv Y B l)B(l "~-) 'OB(P1~)( )( l ) o- .rr~) P•e~ Pte lf'tE p,E+Pzr:) ~ ~e ~e ~/ P.e ~E , 
()p~fi 

Bbl"'l'!CJieHHe KOTOpiDC IIO!ta3aHO B IlpRJIO)K8ID!H. 

YtmTHBM ycJIOBJ.Ie CBSI3HOCTH ( 3. I3) , rroJiyq:HM oKOH'iaTeJI:&Ho ,IT.7III 

I.IDTpH'iHOI'O 3JI8M8HTa JI8IITOHHOI'O pacrra,na OapHOHa: 

- "'j 1/ ( A ") B(P'JA. cp',K)B(P) = F,.-pj (1-al.j)F.r-+rl/l)r- , 
~ (4. 9) 

r,l\e F/ = Sp ( B rr [J, Bj) , 

F ,.A : ~ ( B Yr Os P , B 1) , 
1>r" = 1 (Boros p, B))' Cj 

f3j = ~j +Cj j d.j = T;"+21 · 2e 

3aBHCHMOCT:& BeJIH'Ilrn f3 H d.. oT rrapaMeTpa I~ I = I T I 
,IT.7III BapHaHTOB S , A H P CRJI:&Hoii CBSI3H ,IT.7III 3Ha'iei-rnil: KOHCTaHT 

CBSI3H Aj H3 (3.I4) :a (3.I6) rrpRBe,l\eHa Ha p:ac. 4. I{aK BMHO H3 

rprupnKoB,-a oeyecTHOCTH TO'iKH I ~I • 115 tO, 1 TOJI:&Ko S - BapHaHT ,1:\aeT 

IlpaBRJI:OH08 COrJiaCHe C 3KCII8p:MM8HTaJI:&Hb!MH 3Ha'i8HlillMH j3 R ol_ 

HMeeM 

j3s = I,I9 ± 0,07 , 
d.s = 0,68 ± 0,03 . 
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'ITO C xqpowe:ti TO'lHOCT:biO COBIIa,naeT C :3KCll9piD.1eHTaJI:bH!:lMK SHa'Iemm
l'.m/I ,I2/ 

f3~1<U!. = I ,253 ± 0, 007 1 ( 4. II) 

d.)KCn. = 0,658 ± 0,007. 
,If.Jr.a A- K p - BapKaHTOB CWI:bHOH CBfi3Il HeT IrnKaKOI'O corJia-

CIDI c(4.II) B STOH o6JiaCTK 3Ha'IeHKH napaMeTpoB A K S . 
MaTpK'!HHe aJieMeHTH ;rerrTOHHHX pacrra,noB 6apaoHHoro OKTeTa (4.9) 

CO 3Ha'leHIDIMH rrapaMeTpOB (3 K oL ( 4. I0) )iallT 3Ha'lem11l Illl1PHH 

pacna,noB, KOTOpHe !IpHBe)ieHH B Ta6JI. I. COBIIa,neHKe C SKCIIepKMeHTaJI:b

HI:lMK .liaHHI:ll'.m BnOJIHe Y.D.OBJieTBO PHTBJibHOe. 

Ilepe:ti.lieM K BH'!KCJI9Hm0 Mai'ImTHI:lX MOM9HTOB 6apKOHOB. fAHorne 

aBTopu pacCI.mTpHBaJIH B paMKaX SU~- cRMMeTpHH MB.I'IDITI!Ile MOMeHTH 

6apHOHHOI'O OKTeTa. 8TH pa6oTJi'I3 MOI'JT 6HT:b pa:3)ieJI9HH Ha )iBe rpyn-

liil: 

a) Y'lliTHBa.JOO!lie HapyweHKe S U (3)- cRMMeTpHH no cxeMe reJIJI-MaH

Ha-Oaxca-PeHHepa, 

6) UCIIOJI:b3YJ(lllH9 MO)ieJI:b aCKMIITOT1!'!9CKOH CBo60)iH. 

Bee :3TH MO)ie.JIH npe)iliOJiaraiOT, 'ITO eCJIH H3B9CTHH MarHKTHHe MOMeH

TH fiYKJIOHOB, TO OCTaJI:bHHe MOryT 6HT:b Bupa.llteHH '!epe3 HHX, T. e. 

B paMKa.X SU(3)- cRMMeTpHH IIOJIY'IaiOTCSI HeKoTopue cooTHorueHIDI Me:JKJJY 

MarHliTHHI'.m MOM9HTal'.m 6apHOHOB. 

B paMKaX HeJIOKaJI:bHOii KBapKOBOii MO)ie.JIH t~THHe MOM9HTH 6a
PliOHOB onpe)ieJI.ffiOTCSI :11:3 q)ei\HMaHOBCKHX ,UKarpaMM, IIOKa:3aHHI:lX Ha pliC. 

5. Bu6epeM JiarpaHKHaH aJieKTpoMarHHTHoro B3aKMOAeiicTBRR B ®opMe 

(4.2) H ~ - BapHaHT CWI:bHOI'O KBapKOBOro B3aHMO)i9"CTBHH (J.I). 

IlpOBO,ll,II BHtmCJieHIDI, aHaJIOrH'!HHe npHB9)i9HHHM BHrue , IIOJIY'!HM 

M ( B,. B+ r): B (p'J ( efo(K') ~(Bf,JQ, B])+ 

+__g_ f~ci<.~JC......(Bo,..~~Kji[Q,B])+ 
2m" "r , (4.I2) 

t ~ {2. (i<.'l) \.,., ( B 0,.. 11 K
11 

{ Q, B ~) ) B (p) 
2m" "r , , 

rAe 

()t'V: t ( rr 011- r~~ r,..) I 

K• p-p' I 

l'l'lw - Macca HYKJIOHa; j.(K)- ®oPMPaKTOP aJieKTpH'lecrcoro saplt)ia, 

y;noBJieTBOp!Il<ll1H:Ii yCJiomno f. ( o) = i ; -e (!i}, f2. (k') - A~T-
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J!Ile ®oPMPaKTOpH, !IpH'leM ff ( 0) , "fz (o) OIIpe)ieJISllOT aHOMaJII>HI:le 

Mai'!J:HTHHe MOM9HTI:l 6apHOHHOI'O OKTeTa. ll Harueii MO)ie.JIH 'ft (o) , f._ (o) 

BupS."KaaiTCS! '!epe3 HHBapaaHTHHe HHTerpaJIH. 

f1(o) =As (LmAIJ (-2Q1+rQ~-2Q.3-fQ,..+ ~Qr+3Q6)' 

{
2

(o)= As(Lm,..,)· (ltQ1 -4Qz.-3Q1 ), (4.13) 

3,I\9C:b Q j - HHBapHaHTHHe HHTerpaJII:l B eBIUIH..nOBO:Ii MeTp.KKe: 

/) _ 3s f v i' A( ~)A(( )l) oA(P1;) ~1-JT~ lolgf p2E P1s ~Et~e .. ' 
0He 

Q 3sJ v v A( 1)Bf( + )1)(oz P. o )aB{p.~) 
2 .. ;r; d p,E ol Pze PtE l' ~~ Pze rze + 1e. r2e 

0 
~ ' 

Pt6 

Q3 = ;: )cl VP1e clYPae B (P1~) B((Pte+Pze)J(P.t~ + P.tii P2e) ~0 ~ .. ~) 
Zf: 

Q4"' 3:Jdy~.,oi~£A(P-t;)A((Pt~:+~et)~; o:tA(Pl~) I 

JT o (P1~)' 

Gs"' fo (d~eolvBe B(P1;)B(CPtt~SJ(~~+~e~e)Pz~ '02A(Pz~), (4.I4) 

l o(F~~)' 
Q, = :: ~dvR11 dvpi£A (~~) B((Pts+fze)J(~~+~.;Pz.,)·~; o

2B(Pz~) . 
"b (g~)2. 

.AHoMaJil:>HHe MIU'HRTHHe MOMeHTI:l HYKJIOHOB BuprutruoTCSI '!epes f1(o) , 
fz ( o) CJie,Jzyl(lllHM o6pasoM ! 

fpc ~~(o)+ ~ fz(o)! 

j'Att=- ~ ~1(0) I (4,:5) 

("fr , f1 11 Bupa:ateHo B e,UKmmax smepHoro t.mrneToHa f'w"" 2 
3aBliCKMOCT:b OT rrapaMeTpa r IIPH >... o,or BeJIHtmH t'P I~"'" mp 
noxasaHa Ha p:ac. 6. B oxpecTHOCTH TO'IKH I~ l=1,5t:oJ1 HMeeM 

JWn =-(I,88 ± 0,22) 
I (4.I6) 

~p = I,66 ± 0,2 . 
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TipHBe~eM SKerrepHMeHTanbHH8 ~aHHHe/I/: 

~" =- I,9I3 ••• 
(4.I7) 

)Ap = I, 79 ••• 

TIOJIY'l8HHHe HB.WI 3Ha"'eJOOI ( 4. I6) XOpoliiO eoBrra,n;a.IOT e ( 4. I7). 

IAH y;Ke roBopwrn: o eymeeTBoBamm ymmepeMbHOeTH CJiaOHX II 

3JI8ItTpO!vtarHHTHHX B3B.HMO~eileTBRH, a TaKJKe eOXpa.Hemm: B8KTOpHOro TO

Ka (CBT) B CJia6HX B3a.RMO~eiieTBRfiX. 13oJI:ee eepb83Hall npoBepKa rn
ITOT83H CBT, npe,IJ,JIOllteHHall reJIJI-Mrurnm/I4/, OeHOBa.IIa Ha TOM q)aKTe, 

'ITO 3Ta Teopna npe~eKa.3HBaeT HaJIH"'Re B8KTOpHoro THITB. eBff3R B 

aHOMMbHOM t~THOM MOMeHTe. 3TOT TRU eBff3R 6HJI Ha3Ba.H CJia6HM 

MarneTii3Mml I 5t • 
)J.JI.f! TOro, "'T06H Y'tJ8eTb CJiaOHit M8.rH8TH3M B JI8ITTOHHHX paena,n;a.x 

6apHOHOB, ITOJIY'DUd H3 (4.5) ~ B8KTOpHOH "!aeTH MaTpR"'HHX SJieMeH

TOB ~o6a.B.Ecy: 

A~.u.(BL~B~+f+v) = ~ [f
1
CoJ1'("Bor11 i<"[:J,B])t 

+ f (o) ~ (B ~v K11 t J, B~ )] _-1 
~ Qr , 2M8 

(4. 18) 

r~e 2M 8 = m,+mf , 
f

1
(o) H f1 (o) onpe~eJI.f!K11'C.f! eor;raeHo (4.13). 

ECJIH MH 38.M8Hlm KOHeTa.HTY CJia6HX B3aRMO~eil:eTBHit G;_ ROlleTaH

TOH 3JI8KTpOMB.rHHTHHX B38liMO~eiteTBRH, TOr~a -.f .. (o} , j 1 (0) OKa-

3HBa.IOTC.f! eBff3a.IIHHMH e a.HOMMbHHM Ma.riiHTHHM MOM8HTOM HYMOHOB 

(4. 15), a HM8HHO; 

.fr"' f1(o)+ ~ f.(o) ; f .... = - ~ f (0) .3 :t . 

TioCJie TB.KOK 3a.M8HH (4.18) ID.teeT CJie,eyi(lllliit ~: 

/\';·( BL ~ B~+e.+J) = i. _-1_ 'J'w ~11 1< 11 • 
2Me (4.19) 

BeJIH"'HHB. ~W' Ha3HBaeTC.f! / 15/ CJI8.6HM r.tarHeTR3MOM eOOTBeTeTB8HHO 

,IJ,JI.f! ~oro KOHKP8THoro paena,n;a. BupaJKeHRe 3'w ,IJ,JI.f! paena,n;a neitT

pona ITOJIY'IB.eT C.f! H3 ( 4. I8) : 

j!A"(n~ P+i+v) - f1 (o) t f.Co)= 
= f'p- r~ .. 3,54 ± o,2 . 

(4.20) 
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3Kenep~reHTanbHOe 3Ha"'eHRe ~ HeHTpoHa pa.BHo/15/ 

j-w ~ 3,10 
(4.21) 

Cor;raene (4.20) e 3KenepHMeHTanbHHM 3Ha."'eHHeM (4.21) xopornee. 

ABropH rnyOOKO Onaro~apHH npo~eccopy n.R.EnOXMH~eBy, no~epE
xa M BHHWaHMe XOTOporo OKa3HBanH Haw H60~6HHKYD ITOKO~b B paOore. 
ABtopu raxxe BHpaxaDr Onaro~apHoCtb C.E.repacHwoBy, A.E.foBopxoBy, 
C.M.EHneHbKowy, C.C.fepwreRay, M.A.RsaHOBY H E.ll.!H~KOBY 3a none3-
HHe oOcyx~eHHR. 

TO pile 

TipHJioxeHRe 

PaeeMOTpKM BHqHCJieHRe HHTerpanoB (3.10), (4. 8 ),(4.14), 

MOryT 6HTb 3a.JIHea.Hll B 06l!leM ~e: 

KO-

X= 1r~s- ~olvP1~olvp1e f(p1:,CP1e+P2e)~ P2;J. (TI. I) 

TioCJie eOOTBeTeTBYJOOIHM o6pa30M BH6pa.IIHOi!: 38.MeHll rrepeMeHHHX 

(TI.1) ID.1eeT B~: 
00 ~ ~ 

X= 4 · ~s- ~ t~ ~t1 ~ (~-ta1)cAt, ~J1-t.;" f(ai~ "~~ a!:)olf
3 

1 31 o - 1 -1 (TI. 2 ) 

r~e 1 2 ti ( r.-:rt. ) ct, = ~ ~+ t3v1-r;2 I 

a:= ~ (2-~.[3- t 3 J-1-t:'J, 
a}•,. ~ (z+ taV>:,-t""J~-tla.'J . cn.3) 

113 aHaJIH38 ItoHKPeTJIWC B~OB .1Jta,1a.''"a•J (eM. (3.I0a)) CJie~eT, r v , •. • :-(q • • • 1 _ , t 
'ITO Bee ORR lfMBIOT O,!OlliaKOB!lH MHOl!iliT8Jib e 1 fQl+Q~ :: e "Vj 1 • lloCJie 

ero BJ:meJiemm no;ry'faeM 

S" i 3 - .§_ t1 ( ( ~ 
X = ~3 } t1 e Vi o(ti J ( ~-t:)ott. \ lj~-t:. F(t1,tz,tl)o(t.3 i (TI. 4) 

0 -1 -1 
r.n:e 

F (t1,t2,t!.) = e.~ ~1 ,(ca.: a~.~ aj) . 
Tait, Harrpi:rMep, ,IJ,JI.f! CJIY"'all 

~( 1. ( 2 1 _ A 1 (i( l)[ ( 1. 3 1 oB Cr..:)] T ~ ... ~e+P.e), Pz,)- (~e)A r. .. -+~,); 8 Pz,)+2PaE oP~ 
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F(t1,t2,tl) RMeeT BM,ll: 

F(t1,t&,tl) = : &3(a. ~) ~ (a2 oJ S!'r~!a, ~) (1-6al2)t 3~~(a3 ~J 
:3 

IlpM l{JI{CJieHHOU HaxOlK,ll;emm IIa 3BiJ HHTerpaJIOB (11.4) rrpe,nBapu
TeJibHO ouemrnaJICfl Bepxmdi rrpe,neJI MHTerpMpOBaiDI.li rro t 1 M3 yc
JIOBH.li, 'IT06H OTHOCHTeJibHM IIOrpenmOCTL, CBII3HHI!rui C OT6paCima
HMeM OCTUT Ka, He rrpeBI:llllaJia €:: 1% • ,Il.7m 3TOH UeJIH HCIIOJib30Ba
naCL aiiOCT6PMOpHaH OU6HKa 

o;. ~E. 
IXTI-or 

1 
(II.5) 

r.ne X r - saatre.HMe mrTerpa;ra (II. 4) , BHtmcJmHHoe c rroMomi>JO IIPfi
Moro IIpoR3Be,neHRli KBa.npaTypHHX qJQPl\lYJl Cm.mcoHa C OTHOCHTeJILHOH 
rrorpeUUIOCTb!O '- 5 % IIpM RHTerpMpOBamm IIO t 1 OT 0 ,no 1' . Bll
pa.JKeHMe ,WLfi OUeHKM OCTaTKa efT JierKO IIOJIY'JaiOTCII.A ,IVIJI KalK,ll;OrO KOH-
:KpeTHOro CJIY'la.fl 6Jiaro,napa HaJ!Mtm!O MHOIDITeJIS! e 1/S t:1 • lfilCJieHHll~ 
c'leT Ha 3BM rroitasrur, 'ITO yCJioBne (II. 5) .wm c"' I% BHIIOJIHSieTCJI 
y-H.e rrpn T = IO ,lJ,JISI Bcex BlltmCJISieMIDC nnTerpa;ron. 
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