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XAPAKTEPHCTHKA PABOTbI 

B naeTOJimee BpeMJI eymecrByeT .l{0B0JibH0 MHoro 3KenepnMeHTaJibHOtt IIHq>OpMa

UHII O 3JieKTp0MarHHTH0tt eTpyKType a.npom>B II aT0MHLIX JI,nep, K0T0paJI Hy}J{,!{aeTCJI B 

e11eTeMaT113aum( II qin311qeeKott IIHTepnpeTal{HII. OHa on11e1,rnaeTCJI C rioMOJnbR> 3JieK

TpoMarHIITHLIX q>OpMq>aKTOpOB ( q>q>)' noae.ne11ne KOTOpLIX 0lKll,naeTCH 'ITO 6y,neT II0JI

H0eTLR> npe,neKa3aH0 B paMKaX TeopmI e11JILHLIX B3allM0,netteTBlltt, Ha poJib K0Topott 

npeTeH.nyeT RBaHT0Ban xpoMo,n1111aM11Ra (RX.Lt). O,nHaRo, X0TJI RX.[( eero,nHJI, c o,nRott 

eTOpOHLI B paMKax nepTyp6aTIIBHLIX MeTO,ll;OB enoeo611a npe,neRa3LIBaTb IIOBe,neH11e q>q> 

Ha aellMIITOTIIKe, a ,npyrott CTOpOHLI B paMRax 11enepTyp6aTIIBHLIX MeTO,ll;OB (npaBIIJia 

eyMM RX.l() enoeo611a npe,ncRa3IJBaTI, n0Be,ne11ne q>q> .11 orpaH11qeHHOM 1111TepBaJie npo

eTpaHeTBe11110 no,no611ott 06naeT11, 011a 11eenoeo611a npe,ncRMaTb n0Be,ne1111e q>q> BO Beett 

06nacT11· 11x onpe,neneHHJI. Ilo3TOMY KX.l( (KaR II Bee Mo,nen11 oe110Ba1111ue Ha KBap

ROBott CTPYRType a,npOHOB) cnoeo6Ha IIOKa npe,neRa3IJBaTb q>q> TOJILRO B o6naeTJIX IIX 

rna,nRoro n0Be,ne1111n, a B Ko11eq110311epreTnqecKott BpeMe1111 no,no611ott 06nacT11, r,ne 

3Renep11MeHTLI IIORa3LIBaR>T enoHrnyro pe3011a11c11yro CTPYRTYPY n0Be,ne1111JI q>q>, RX.[( 

noRa HIIRamIx npe,neRa3amItt He ,naeT. Ilocne,n11ee KaJKeTeJI 11enoepe,neTBe11110 CBJI3a

HLIM e IIORa HepemeHHOtt IIOJIH0eTbR> npo6neMott - "IIpo6neMott eBJI3aHHLIX eOCTOJIHlltt B 

paMRax Teop1111 KBaHTOBaHHLIX IIOJiett. 

qTO RaeaeTeJI TeopeTnqeeKoro on11eaHI1JI 3JJeKTpOMarHIITHOtt CTPYKTYPLI aTOMHLIX 

JI,nep, o6eTaHOBRa eme Xy}J{e. CymeeTByroT TOJILRO ,na1111Lie II_O JI,nepH
0

LIM 3JieKTp0Ma

rHIITHLIM 'q>q> B !JPOeTpaHeTBeHHO no,no611ott 06naeT11, II Bee T~~p~11qeeR11e JI,nepHLle 

IIO,ll;XO,ll;LI orpa11nq11BaR>TCH 061,neHeHlleM IIOBe,neHIIJI q>q> B 3TIIX o6mteTJIX. .l(pyr11M11 

enoBaM11, y n,nepm11KoB 11e cymeeTByeT no a11anormI c a,npo11aM11 n0Be,ne1111JI q>q> B 

BpeMeHII no,no611ott 06naeT11, ROTopoe B np1111nnne MOJReT 6LITb 113MepeH0 e IIOMOinLR> 

nponeeeoB 3JieKTpOH-Il0311Tp0HHOtt a1111nr11JIJII{llll B JI,npo-aHTIIJI,npo. 

C ,npyrott, eTOpOHLI, eymeeTBYeT pn,n BaJKHLIX qi11311qeeRHX npo6JieM ,B ROTOpLIX 

HY}J{HO 3apaHee 3HaTL IlOBe,ne1111e 3JieRTpoMarHHTHLIX q>q> a,npoHOB II JI,nep. MLI IIMeeM 

BBIIJlY yqeT nonpaBOK OT 3JieRTpOMarHIITHLIX B3aIIMO,netteTBIIII B 'llleTO a,npoHHLIX IIJill 

JI,nepHI.IX B3allMO,netteTBIIJIX. .l(anee, 11aiJp11Mep, ,ll;JIJI ROJI11qecTBeHHOtt _ oneHRII HeHy

KJIOHHLIX_ eTenenett CBo6o,nLI B 3JieKTpoMarHIITHOll eTpyRType 'JI,nep HY}J{HO_ 3HaTL na

,ne}J{HOe IIOBe,ne1111e 3JieKTpoMarHIITHLIX q>q> HYRJIOHOB B npocTpaneTBeHHO no,no611ott 

o6JiaCTII. .l(JIJI Toq11ott oneHKII a,npo1111oro BKJia,na B aHOMaJILHLlll MarHIITHLltt MOMeHT 

3apJIJReHHLIX JieIITOHOB, ROTOphltt B cpaBHeHIIII C 3Kenep11MeHTOM npBBO,!{IIT K npoBepRe 

CTan,napTH0it MO,neim; HYJRHO 3HaTL Ha,!{e}J{HOe IIOBe,ne1111e 3JieKTpOMarHIITHLIX q>q> B 

BpeMeHII no,no611ott o6naeTII. KaR 113BeeTHO, e B03paeTa1111eM Mace pe30HaHeoa· B npo

neeeax aHHIITIIJIJII{IIII 3JieRTpOH-II03llTpOH B a,npOHLI TepJieTeJI IIX· BLlpaJKeHHOe-noae

,ne1111e B CO0TBeTeTBYR>InllX 11a6opax ,naHHLIX. Ilo3TOMY ,ll;JIJI' 11,neHTllq>IIKal{IIII eOOTBeT

eTBYR>Il{IIX B036y}J{,!{eHHLIX eoeT0JIHlltt ll3 eymeeTBYR>lllllX ,naHHLIX HY}J{HLI rno6aJibHLle 

MO,neJIII 3JieKTpoMaTHIITHLIX q>q>, KOTOpLle 6hl yqIIThlBaJIII BKJia,!{LI Beex B03MO}J{HLIX pa3-

pemeHHLIX pe30HaHCOB. 

9To Bee YRa3LIBaeT Ha aKTyaJILHOeTL II BaJKHOeTL 113yqe1111JI 3JieRTpOMarHIITHOll 
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CTPYKTYPLI CllJihH0 B3aUM0,nefiCTBYIOJnnx qacTnn C q>eHOMeHQJIOrnqeCK0:ii: TQqKn 3pe

HlIH a TaKJKe CTpoeHilH rJio6am,HLIX MO,neJiefi 3JieKTpoMarHHTHLIX q>q> a,np0HOB ll H)lep, 

K0T0pLIM II0CBHm;eHa npe,nJiaraeMaH ,nnccepTaD;HH. ,,;. 

QeJib npe,nJiaraeMoH ,nHccepTaQm,1 

• Ilpe)lCKa3aHne 3JieKTpnqeCKlIX ll MarHlITHhlX cpe,nHe KBa,npll,TifqecKHX pa,nnycoB 

Bcero oKTeTa 6apnoHoB B paMKax BM.U M0)leJin 6e3 ucnoJib30BaHnH cym;ecrnym

m;ux ,naBBLIX ll llX cpaBHeBne C npe,nCKa3aHilHMll ,npyrnx MO)leJieit. 

• IlJ,.)BepRa cnoco6HocTn yHnrnpn3oBaHH0it aHaJIHTnqernofi (YA) BM,U Mo,neJin 

onm;aTJ, cym;ecTBymm;ym 3KCnepnMeHTaJibHYlO llHq>OpMannm 06 3JieKTpoMarHHT

H0:ll: cTpyKType HYKJI0H0B u He4, HO co cTpornM co6Jim/leHneM OKy6o-U:Beitra

Mu3yKn (OU:M) npaBnJia. 

• Mcnom.3yJI ycoBepnreHCTB0BaHHLie M0,neJIH 3JieKTpoMarHHTHLIX q>q> nceB)lOCKa

JIHpHLIX Me30H0B, H0BIJe ,naHHIJe no 3KCKJIHJ3llBHhlM KaHaJiaM 3JieKTp0H-n03HTp0H

HOfi aHHnrnJIHnnn B a,npoHLI n ncnpaaJieHHYHJ qiopMYJIY B paMKax KX,U ,nJIH 

0TH0illeHlIH noJIHoro ceqeHHH 3JieKTpOH-n03HTpOHH0fi aHHHrHJIHD;lllI B a.npoHLI K 

noJIH0MY ceqeHlIHl 3JieKTpOH-n03HTpOHH0it aHHHrlIJIHD;lIIl B napy MHJ0HOB, noJiy

qnTb 6oJiee TQqHyHJ oneHKY a)lp0HH0ro BKJia)la B aHOMaJibHLI:ll: MarHilTHLifi M0MeHT 

3apHJKeHHMX JienT0H0B. 

• KoBCTpyKD;lIH HOB0fi YA-BM,U Mo,nem1, c MaTeMaTnq~cKn KoppeKTHLIM cnoco6oM 

noJiyqeHilH npaBlIJibH0ro acnMnT0THqecKoro noBe,ZJ;emrn HYKJI0HHLIX q>q>, lI ee 

npnMeHeHne K aHaJIH3Y Bcex cym;ecrnymm;nx ,naHHLIX npn ToqHoM yqeTe OU:M 

npaBnJia. 

Hay'-IHhle pe3yJibTaThl H H0BH3Ha 

• MLI npoBeJin aHaJilI3 Bcex cym;ecTaymm;nx 3KcnepnMeHTaJIMILIX ,naHHLIX no_ 3JieK

Tpm,rnrilnTH0it' cTpyKType HYKJI0H0B c n0Mom;1,m KJiaccnqernott BM,U M0)leJin u 

noKa3aJin qTo oHa Henpnro,nna ,ZJ;JIH ux rJio6aJibHOro onnca~nH. MLI ,neTaJibH0 

npoaHaJin3npoBaJin 3TH ,ZJ;aHHLie c n0Mom;1,m crnpofi qiopMyJinpoBKn YA-BM,U 

Mo,neJin n II0Ka3aJin, 'ITO B paMKax TaKoro qieHoMeHoJiornqecKor? no,nxo,ZJ;a HeB03-

'M0lKH0 o,nH03HaqHQ npe)lCKa3aTb 0TH0illeirne noJIHLIX ceqenntt a( e+ e- -+ pp) 1{ 

er( e+ e- -+ nn), )laJKe ecJin Mo,neJit oqeHb xoponro onnc1,rnaeT ace cym;ecTBymm;ne 

,naHHLie. 

,. MLI cym;ecTBeHH0 II0Hil3lIJill onrn6Ky oneHKil a,npoHH0ro BKJia,na B aHOMaJibHhl:ll: 

MarHlITHLifi M0MeHT 3apHlKeHHLIX JieIIT0H0B. Onrn6Ka B cJiyqae MHJ0Ha OKa3aJiaCb 

npu6JIH3HTe,JibHO B• qeTLipe pa3a MeHbille qeM BKJia,n CJia6oro B3anMo,ne:ll:CTBHH B 

aHOMaJibHMit MarHHTHhlit M0MeHT MHJ0Ha lI 0Ha cpaBHlIMa C TQqHQCTJ,Hl KOTOpaH 

0lKlI,ZJ;aeTCH B H0B0M g-2 3KCIIepnMeHTe. 

• Ilpe,ZJ;JIOJKeHa H0BaH qiopMyJinpoBKa YA-BM,U Mo,neJin, B KOTopott npaBHJibHOe 

acnMnT0TliqecKoe II0Be,neHne ,nocTnraeTCH K0ppeKTHLIM ( C MaTet.raTnqec:iwtt TQqKn 

3peHnH) cnoco6oM. 
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• HoBaH qiopMyJinpoBKa YA-BM,U Mo,neJin IIplll\IeHeHa K onncaHnlO ncex cym;ecrny

mm;nx 3KCIIepnMeHTaJibHLIX ,naHHLIX no 3JiernpoMarHHTHO:ll: CTpyKType HYKJI0H0B, 

ll Olla npe,ncKa3IJBaeT C00TH0illeHne a( e+ e- -+ pp) ::::: er( e+ e- -+ nn) B o6JiaCTll 

cpa3y Ha,n HYKJI0H-aHTlIHYKJI0HHMM noporoM lI C00TH0illeHne a( e+ e- -+ pp) :::;: 
·2 • er( e+ e- -+ nn) B o6Jiacm J /iJ! qacmn. 

Anpo6aQHJI pa6oThl OcHOBHLie MaTepnaJihl ,nnccepTannn ,noKJia,nuBaJinc1, Ha ce-
~'™" MnHapax Jla6opaTOpnn Teopemqernott q>H3HKn HM. H.H. -BJffllfHHilCBa OM.HM B 

.ll:y6He, <l>u3uqecKoro nHcTnTyTa CAH B EpaTncJiaBe, MHcTnTyTa 3KcnepnMeHTam.

Ho:ll: q>II31IKH CAH B Konrnu;e. KpoMe TOro, 0HII ,noKJia)lIJBaJIIICb Ha MelKJlYHapo)lHMX 

KOHq>epeHn;nHx "Quarks'92" B 3BeH1Iropo.ne n "Hadron Structure'92" B CJioBaKIIII. 

Ilo MaTep1IaJiaM J(IICCepTannn ony6JIHKOBaHO 7 pa6oT, K0T0pLIX cnlIC0K HaX0,nllTCH B 

K0HD;e aBTOpeqiepaTa. 

O6'beM pa60Thl ,UuccepTaD;HH COCT0HT ll3 BBe,nemrn, Tpex rJiaB 0CH0BH0ro co,nep

JKaHHH, 3aKJIHJqeHIIH, 6n6Jinorpa_qinqecKoro CIIHCKa JIHTepaTypLI C 86 HaHMeH0BaHlIHMII, 

14 p1ICYHK0B n 6 rn6Jinn;. O6m;nit ofrI,eM )lncceprnnnn - 91 CTpaHnu;a. 

CO,D;EPJKAHME PABOTbl 

Bo BBe,neHHH ,naeTCH K0p0TKU:ll: ofoop cym;ecrnymm;nx pe3yJibTaTOB, q>OpMyJinpy

lOTCJI n o6ocHOBLIBaHJTCJI 3a,naqn ,nnccepTan;IIn II TaRJKe II3JiaraeTCH ee RpaTRoe co,nep

JKaH1Ie. 

B nepBoH maBe noKa3LIBaeTCH nocTpoeH1Ie crnpofi qiopMyJinpoBKn YA-BM,U 

M0,neJilI lI ee npnMeIIeHIIe K aHaJIIl3Y 3RCnepnMeHTaJibHLIX ,ZJ;aHHhlX .. 

B §1.1 II3JiaraeTcH KpaTRaH CBo,nKa qiopMyJI RJiaccnqecKo:ll: BM,U Mo,neJIII II ee 

CB0fiCTB. 

B §1.2 ucnoJib3YeTCH BM,U M0,neJib ,nJIH nocTpoeHilH npocToit Mo,neJIII 3JieKTpoMa-

. rHnTHOil: CTPYKTYPLI 0K'feTa 6ap1IoHoB, K0T0paH noKa3IJBaeT, 'ITO BM,U Mo,neJib cno

co6Ha onncaTJ, JIIlillb CTaT1IqecRne CBOfiCTBa a,npoH0B. Mo,neJib HCII0Jib3yeT TOJIJ,R0 

OCH0BHIJe C0CTOHHilH BeKT0pHLIX Me30H0B C KBaHT0BMMil qn:cJiaMn q>OTOHa, Il B CIIJIY 

ycJI0Bilit H0pMnpoBKil q>q> M0,neJib He C0)leplKHT CB060,nHLIX napaMeTp0B. C n0M0iliblO 

SU(3) nHBapnaHTHoro Jlarp~HJKIIaHa ,nJIH Bepnrn:HLI Me3oH-6apnoH-aHTn6apnoH M0JKH0 

ll3 3HaqeHnil: HYKJI0HH_hlX K0HCTaHT CBH3e:ll: onpe,neJIIlTb R0HCTaHThl CBJl3lI OCTaJibHhlX 6a

pH0H0B OKTeTa, u ncnom.3oBaTb ux B. BM,U q>q>. Pe3yJibTaTLI TaRoil: npocTO:ll: Mo,neJIH 

J(JIH 3JieRTpnqecRoro lI MarHilTH0ro cpe,nHe KBa,npaTnqecKUX pa,nnycoB 0RTeTa 6apHOHOB 

xoponro corJiacyIOTCH no 3HaRy n, 6oJiee-MeHee, Tam«e no BeJiuq1rne c npe,ncRa3aHn

HMH ,npyrux MO,neJieit. B MarHHTHLIX pa,nnycax cym;ecrnyIOT HeROTopm~ pa3H0rJiacnH, 

K0T0pHe MoryT 6hlTb. ecTeCTBeHHO 061.HCHCHLI npoCT0T0:ll: ucn0Jib30BaHHOtt Mo,neJIH. 

B §1.3 H3JiaraIOTCH KopoTRO ocH0BHLie IIplIHD;HIILI nocTpoeHnH YA~BM,U M~,n~JIH 

CTapoit q>OpMyJIIIpOBKII ll ee CBOfiCTBa. 
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B §1.4 np:u:MeHHeTeH :na YA-BM.U Mo.uenh .un11 aHan:u:3a Beex eyrn;eeTBy10rn;nx :me

nep:u:MeHTanbHbIX ,llaHHbIX no 3lleKTpOMarHilTHOfi eTpyKType HYKllOHOB. IloKa3aHO qTo 

eTaH.uapTHaH BM.U MO,llellb II npn o6o6rn;eHnn B KOMIIneKeHble Maeebl BeKTOpHbIX Me30-

IIOB Heenoeo6Ha onneaTb Bee eyrn;eeTBy10rn;ne .uaHHble. Mb! ITpoBen:u: anan:u:3 e ITOMOIIIbIO 

YA~BM.U MO,llenn e ncnom3oBaHneM w(782), w'(l390), w"(l600), p(770), p'(l450), 
p"(l 700), p111(2110) BeKTOpHbIX Me30HOB. Co6nIO,llaH ycnoBnH nopM:u:poBKH eTapa11 

cpopMynHpoBKa YA-BM.l{ Mo.uenn .un11 HyKnOHOB eo.uepJRHT 14 cao6o.unhlx ITapaMeTpoB. 

(Bee Maeebl Il nmpnHbl Me30HHbIX pe30HaHeOB 3acp1menpoBaHbl B Ta6nn'lHbIX 3Ha'le

Hll11X.) 8KeITepnMeHTanbHble ,llaHHble 6hlnH aHanH3HpOBaHbl TpeMJI eIToeo6aMH: 

I. Bhln e.uenaH cpnT .uaHHbIX ITO 3neKTp:u:11eeK0My n MarHHTHOMY cpcp npoTOna H 

He.ttTpOHa B npoeTpaHeTBeHHO no.uo6Ho.tt o6naeTH H ,llaHHbIX ITO nonHoMy ee11eHHIO 

npou;eeea e+e- --t pp B BpeMeHn no.uo6Hofi o6naern:. 

II. Bhln e.uenaH cpnT .uaHHbIX ITO .uncpcpepeHu;HanbHOMY ee11eHHIO 

da-1
ah(e-p --t e-p) = . [GHt) - (t/4m;)Gt(t) _ 2_t_G2 (t) t 2({)/2)] 

df! O"Mott 1 - t/4m~ 4m~ M an 

B npoeTpaHeTBeHHO no.uo6Hofi o6naeTn, r.ue HefiTpOHHble .uaHHble He6blnH HeITOllb-

30BaHbl, H .uaHHbIX ITO ITOllHOMY ee11eHHIO B BpeMeHH no.uo6Hblfi o6naeTH. 

III. Bhln e.uenaH q>HT ,llaHHbIX no HYKllOHHOMY cpopM cpaKTopy TOllbKO B npoeTpan

eTBeHHO no.uo6Hofi o6naeTn. 

Bee pe3ynbTaTbl npe.ueKa3bIBa!OT eOOTHOIIIeHne o-(e+e- --t pp) << o-(e+e- --t nn). 
Ho 3TH npe.ueKa3aH:U:11 HeyeTOfi'lllBbl, TaK KaK eenH Mb! BKll!O'lHllH B anan:u:3 HeKyeeTBeH

Hble .uannhle .un11 HefiTpoHoB TaK, 11To6bl o-(e+e- --t pp) ~ o-(e+e:- --t nn), nony11nJin 

TOJRe xopoIIIee onneaHne. Ha OeHOBe 3Toro Mb! npnIIInn K 3aKnIO'leHHIO, "ITO aHallH3bl 

,llaHHbIX no 3lleKTpOMarHilTHOfi eTpyKType HYKllOHOB e ITOMOIIJ;b!O cpeHOMenonorn11eeK:U:X 

Mo.uenefi He MoryT npe.ueKa3aTb Ha,lle.JRnoe OTHOIIIeHne o-(e+e- -+ pp) K o-(e+e- ~ nn). 
§1.5 noeB11rn;eH aHann3y 3lleKTpOMarHilTHOro <pep He4 H npe.ueKa3aH:U:IO ero noBe

,lleH:U:11 B BpeMeHn-ITo.uo6Hofi o6naeTn. IloToMy "ITO y He4 ennH n H30CITHH paBn11eTe11 

Hyn10, 3lleKTpOMariillTHa1! eTpyKTypa 3·Toro 11.upa on:u:ebIBaeTeH TOllbKO O,llHOfi eKan1!p

HOfi cpyHKD;Hefi. Ee aeJIMITTOTil'leeKoe ITOBe,lleH:U:e onpe.ueneHO ITOllHOeTb!O 3KeITOHeHTOM 

ae:u:MnToT:u:11eeKoro 11nena B YA-BM.l{ Mo.uen:u:. MeH1111 3TOT 3KeIToHeHT no.uxo.IVIIIIHM 

eIToeo60M 6e3 HapyIIIeH:U:11 oeTanbHbIX eBofieTB MO,llenn, nony11aeTe11 aenMnTOTHKa ITpe.u

CKa3bIBaeMaH KBapKOBOfi MO,llellb!O a.upoHOB. Henonb3Y11 ITpaBnno OUH, Mb! Y'lHTbIBan:u: 

B YA-BM.l{ Mo.uen:u: .un11 cpcp He4 w(782), w'(l390), w"(l600), pe3onaHebI. Mo.uenb .uo

BOllbHo xopomo oIT:U:ebIBaeT .uannhle (x2 /ND F = 1.006), HO He Bocnpon3BO.UHT BTopofi 

.u:u:cppaKD;llOHHblfi MllHilMYM, B03MO.lKHO eyrn;eeTBy10rn;:u:fi B o6naeTH -2 Ge V2' KOTOpbifi 

6bln oimeaH B ITpe.uhl.uyrn;eM aHan:u:3e 6e3 eo6n10.uen:u:11 OUM ITpaBHna. 

Bo BTopoi1: rnaee npHB0.lllIM pe3ynhTaTbl naIIIefi ou;enKH a.upoHnoro BKna.ua B HII3-

IIIeM nopH,llKe B aHOMam,HbIH MarHllTHblfi MOMeHT 3ap11.lKeHHbIX neITTOHOB. O.JRJI,llaeMaH 

4 

) 

OIIIJI6Ka B HOBOM g-2 MIOOHHOJ\I 3KCITepHMeHTe B BpoKxaBeHeKofi nau;nonanbHOfi na6o

paTOp1IH OJRH,llaeTeH ITOpH,llKa 10-10
' B TO BpeMJI KaK caMaH TO'lllaH ou;enKa a.uponnoro 

BKJia,lla ,llO eHX nop If Mena OIIIH6Ky rrop11.uKa 10-9 • Mb! IlOKa3anH "ITO 

e BKnIOqenHeM B anaJIH3 HOBbIX .uaHHbIX no HeKOTOpbIM 3KeKlll03HB!lbIJ\I npou;eeeol\l 

(I{+ J{-, J<O J<O, 371'", W7l'"O If 41r) 

• HeITOJib30BaHHeM 6onee eoBepIIIeHHbIX MO,lleJiefi .un11 OITJieaHHJI 3lleKTpOMarnllTHOfi 

CTpy1nypbl IllfOHOB H KaOHOB 

• 6onee TO'lllbIM BblqJicneHHeM BHeII111efi KOBapHaHTHOfi J\laTpHIIbI B ou;eHKe OIII:U:60K 

B 21r H I< I{ Kananax 

• HCIIOllb30BaHHeM yTOq11e1111oro KX.U OTHOIIIeHJIH .UJIH R=o-1o1( e+ e- --t had) / 
O"tot( e+ e- --t µ+ µ-) e KoppeKIIIIHMlf OT 3lleKTpoena6bIX B3am,m.uefieTBHfi, '1T06bl 

(2)had 
6 6 

~ 
Bbl'lHeJIHTb BKJia,ll B al ll3 0 JiaeTn OJibIIIHX 3HeprnH npaBHllbHbIM nyTeM 

Hal\! y.uanoeb eyrn;eeTBeHHO ITOl!ll3llTb OIIIH6Ky ou;eHKll a.upoHHoro BKJia,lla B aHOMaJib

Hblfi MarnnTHblfi MOMeHT MIOOHa ,llO ypoBHJI 0JRH,llaeJ!OH OIIIH6m1 B BbIIIIe YITOMRHYTOM 

3KeITep1IMeHTe. 

Bee HaIIIH Bbl'llfene111I11 OCHOBaHJ,I Ha HHTerpanbHOM rrpe.ucTaBneHHH 

{2)had = _l_ 100 

a-h(s)I<1(s)ds 
al 41r3 4m;_ 

(1) 

r.ue o-h( s) rronHoe ce11eH1Ie a-( e+ e- --t had) II 

1
1 x2(1 - x) 

Ke(s)= 2 +(l ) / 2 ds, 
0 x - x s me 

(2) 

me Maeca neITToHa. 113 11paKT1IqecKHX eoo6paJReHHH Mb! pa:i6nnH IIHTerpan ( 1) Ha 

Hlf3KO 3HepreTH'leCKYIO H Bble0KO 3HepreTH'leeKyIO 11aeTH. 

lfro6bl ITOllY'lHTb peanIIeTII'leeKyIO KBaHTHTaTHBHYIO ou;e1rny OII11I60K, Mb! BKll!O

'llillll B HaIII \ a11an1I3 KaK 11eoITpe.ueneHHOeTb npo1IeXOMIIIY!0 OT 3KCnep1IMeHTanbHbIX 

,llaHHbIX TaK If HeoITpe.ueneHHOeTb KOTopyIO BHOeRT MO,lleJIH IIeITOJib30BaHHble ,llJIR ce11e

HIIR o-h( s ). H TaK ITOllHaH OIIIII6Ka .6.a?)had COeTOIIT ll3 Tpex 'laCTefi 

.6.a(2)had 
l = [.6.a?)had( stat )]2 + [.6.ai2)had( syst )]2 + [.6.a~2)h•\ mod )]2 (3) 

r.ue .6.a?)had(stat) eTaT1IeT1I'leeKaH OIIIH6Ka, .6.a~2)had(syst) cneTeMaTII'lCCKaH OIIIII6Ka 
(2)h d ·· 

H .6.al a (mod) MO,llellbHaH OIIIII6Ka, onpe.ueneHa KaK pa3HHD;a 3Ha'leHIIR BKna.ua ITO~ 

ny11e1moro !IlITerpnpoBaHIIeM npRMO qepe3 3KerrepHMeHTaJibHbIC TOqKII TpaITC30ll,llllbIM 

ITpaBIIllOM II BKna.ua nony11enHoro. H11Terp1IpOBaH1Iel\l e ITOJ\IOIIJ;b!O 1\10,llCllbHOfi HapaMe-. 

TpII3aD;IIII. Bee .6.a~
2
)had(stat), .6.a?)had(syst) If .6.a~2)h•\mod) eoeTOHT lI3 eyMMhl 

eOOTBeTeTBYIOIIIlIX OIIIH60K Bblq1Icne11HbIX BO Beex 3KCKnl031IBHbIX Kananax, BKn!OqaH 

TO}KC BKlla,ll OT 6oJibIIIHX 3Hepr1Ifi OITpe,llCJICH e ITOMOIU;b!O R. 

ti 



B Hll3KO 3HepreTll'IeeKofi qaeTn Mhl yqnTh!BaJm ene.nyIOllllle KaHaJihl: 71'"+7!"-, !{+ !{-, 

J(O J(O 7!"+7!"-7!"0) w7!"0 7!"+7!"-27!"0 27!"+27!"- 27!"+27!"-7!"0 37!"+37!"- Bee oeTaJihHh!e 3Ke-
' ' ' ' ' ' . 

KJII03llBHh!e KaHaJih! He paeeMaTpHBaJIHeh, TaK KaK Ollll BHOeJIT 11e311aqnTeJihHh!it BRJia.n;, 

npn6JIH3HTeJihHO Ha ypoBirn onemrnaeMh!X 01un60R. )lnJI noro .n;Ba .n;oBo.na. Bo';;epBhlx, 
IIOJIHh!e eeqeHHII RaHaJioB I<0 !{±7!"±, J(+ J(-71'" 0 , J(+ J(-7!"+7!"- rropH.D:Ra 1 - 3 nb. Bo 

BTOphlX, RaR M~Jl{HO BHJJ:eTh ll3 ypaBHeHHII (2), Kt(s) ~ mif s .D:JIII s >> m;, no.naBJIIIJI 

TaRl!:M enoeo6oM BRJia.D:h! OT o6naeTH 6oJihIIIHX 3Heprttfi. 

B 2 ~ (2)had enyqae 7l" KaHaJia, ROTOphlll JJ:OMllHHpyeT B al .D:JIII Beex JienTOHOB, oeHOBHOe 

nonm«eHne OIIItt6Rtt .noeTttraeTeJI 3a eqeT ttenoJih30BaHttlI 6onee eoBepIIIennofi YA-BM)l 

MOJJ:eJill JJ:JIII cpcp nttona e TpeMJI B036ylR.neHHh!Mll eoeTOIIHlllIMll p Me30Ha. Mo.neJih 

noeTpoeHa BKJIIOqenneM npaBl!:JlhHh!X anaJil!:TllqeeRllX eBofieTB B arrnpoRellMaUllll JJ:BYX 

pa3pe30B B eTan.napTHYIO BM.ll napaMeTpH3aUHIO mrnnnoro 3JieRTpoMarnnTnoro cpcp. 

)laJihIIefiIIIee IIOHlllReH_lle oneneHHh!X OIIIl!:60R B 3TOM enyqae, .noeTHraeTeJI 3a eqeT 

6onee RoppeRTHOro BhlqlleJieHl!:II ROBapttaHTHOfi MaTpHUhl Cij' ROTOpaH orrpe.neJIJieT 3Re

nepttMeHTaJibHYIO OIIIH6Ry ene.nyIOlllllM erroeo6oM 

a
2 = L C;iDiDi, 

ilj 

r.ne D; = 8atf 8Ai ll A; eB060JJ:Hhle napaMeTphl B cpttTe. 

(4) 

)lnH BhlqtteJieHHII BRJia.noB OT 6oJihIIIHX 3Heprttll ttenoJih3yeM KX)l napaMeTptt3a

UllIO R( e+ e- -+ had) .no TpeThero rropHJJ:Ka no a 5 • B orrneanttll .namrnx no R Bee 
(2)had 

pe3oHaHeh! cpopMaJibHO llrHopnpyIOTeJI ll llX BKJia.n; B al BhlqlleJIJieTeJI OTJJ:eJihHO, B 

arrnpoKeHManttll nyneBol!: IIIllpllHhl. BeJI BhleOI{O 3HepreTttqeeKaJI o6naeTh noTOM pa3-

.nenena Ha Tpll o6JiaeTll e eCTeeTBeHHh!Mll rpaHl!:UaMll - rroporaMH pOlRJJ:eHlllI pa3Hh!X 

KBapK-aHTllKBapKOBh!X nap. 

IIpoeyMMllpOBaHl!:e Beex BKJia.noB npnBO).l;llT K ene.nyIOlllllM onenRaM: 

a(2)had 
e 

a(2)had 
µ 

a(2)had 
T 

(1.810 ± 0.011 ± 0.002) X 10-12 

(6.986 ± 0.042 ± 0.016) X 10-8 

(3.436 ± 0.024 ± 0.024) X 10-6
. 

(5) 

(6) 

(7) 

8To npe.neTaBJIJieT eaMyIO TOqHyw onenKy a.npoHnoro BKJia.nc:. HH3IIIero rropJIJJ:Ka 

B aHoMaJibHhle MarHHTHhle MOMeHThl JleIITOHOB, ll B oqeHb 3allHTepeeoBaHHOM enyqae 

MIOOHa, .noeTttrnyTaJI OIIIll6Ka B qeTh!pe pa3a MeHbIIIe BRJia,n;a o.n cna6oro B3an:Mo.n~fi

eTBHJI, ll epaBHllMaJI e npe.nrronaraeMOl!: ToqnoeThlO HOBoro g - 2 3RenepnMeHTa B 

BpyRxeBeHeKol!: Hannonam,nol!: na6opaTOpttn. 

B TpeTeii rnaBe rroKMana HOBaJI cpopMynnpoBRa YA-BM)l Mo.n;enn, B RoTopott 

aettMIITOTllqeeKoe IIOBe.neHHe .D:JIJI HYKJIOHHhlX cpcp nonyqaeTeJI npaBl!:JlhHh!M erroeo6oM 

l!:3 eTaH.napTHh!X eOOTHOIIIeHHll BM)l Mo.nentt, ll noKa3aHh! pe3yJihTaThl rno6aJihHOro 

aHaJin3a Beex .nanHh!X no HYKJIOHHh!M cpcp e noMOlllhIO 3Tofi cpopMynnpoBKH YA-BM)l 

MOJJ:eJill. 

B §3.1 npttBOJJ:llM Mo.nncpnKannw crnH.napTHott BM)l Mo.nenn .D:JIJI HYRJIOHHh!X cpcp 

TaR, qTo6h! MOJJ:llqlllilllPOBaHHaJI MOJJ:eJih aBTOMaTnqeeRn BhlIIOJIHJIJia KaR yeJIOBllJI HOp

MllpOBKll, TaK yeJIOBllJI aenMnTOTnqeeKoro noBe.neHlllI. Mo.nncpHRailllJI naqnnaeTeJI ll3 
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Pne. 1: Onucaiwe :,.11eicmpu'{ecicow u .,w;azuumuow <fufi npon:ioua c no.,w;o~1,10 uoaou 

YA-BM,4 .Moae.11u. filmpuxoaauuast .IIUUUst - rfiumaau_UbtX C n0.M0~b10 icauoUU'{ecicoil 

BM,4 Moae.11u c pacwupeuue.,w; ao ic0Mn.11eiccn1>tx Mace aeicmopu1>tx Me3ouoa. 

rrapaMeTpll3ailllll HYKJIOHHh!X cpcp qepe3 ll30eRaJIJipHhle ll ll30BeRTOpHh!e qaeTH cpcp .lln

paKa n IIaynn B Bn.ne eTaH.napTHott BM)l Mo.nenn RaK eyMMhl rromoeoB, r.n;e Mhl B 

n3ornan1IpHh!X qaeTJIX eTporo eo6nw.n;aeM OUM npaBnno. Mhl npeo6pa3yeM eyMMhl rro

nweoB R o6mttM 3HaMeHaTeJIJIM . .l.(anee yqTeHHeM eOOTHOIIIeHllll .D:JIJI KOHeTaHT eBJI3efi, 

Bh!TeKalOllllle ll3 yeJIOBllll HOpMllpOBKH, ll yqTeHHeM Tpe6oBaHHll aeHMIITOTHqeeKoro IIO

Be.neHlllI Mhl nonyqaeM qeTh!pe eneTeMhl anre6panqeeRHX ypaBHeHHH JI.JIil OTHOIIIeHllll 

KOHeTaHT eBJI3efi, IIOJ1,eTaBJieHHeM peIIIeHllH KOTOph!X B eTaH.napTHYIO rrapaMeTpll3anmo 

IIoJiyqaeM KaHOHllqeeKyIO BM)l MOJ1,eJlh B arrnpoRellMannn nyJieBOH IIIllpllHhl BeKTOp

Hh!X Me30HOB, ROTOpaJI aBTOMaTnqeeRH BhlIIOJIHJieT yeJIOBlllI HOpMHpOBRll ll aelIMIITO

TllqeeKoro IIOBe.neHlllI. TeM He MeHee, BorrpeRH 3TllM eBofieTBaM MOJ1,eJih Heerroeo6Ha 

BoerrpOll3BeeTH eymeeTBYIOllllle 3RerrepnMeHTaJihHh!e .n;aHHhle, a TOJihRO efi ynnTapn3a

Illl1I IIpHBOJI.llT R xopoIIIeMy orrneaHHIO .n;aHHh!X. 

B §3.2 rroRa3h!BaeM noeTpoeHne MOJI.HqlHillIPOBaHHoii: YA-BM)l Mo.nemt H3 Mo.nacpn

nnpoBaHHofi KaHoHnqeeKott BM)l Mo.nenn H3 rrpeJI.h!JJ:Ylllero naparpacpa. KaHoHnqe

eKaJI BM)l.MoJ1,eJih He o6na.n;aeT rrpaBHJibHh!Mll aHaJIHTHqeeKHMII eBoii:eTBaMII HYRJIOH

Hh!X cpcp. YHnTapH3ailHJI 3TOfi MOJI.eJIH npnBeJ1,eT R noJiyqeHHIO Beex Tpe6yeMhIX eBofieTB 

ll K npaBllJlbHOMY BKJIIQqeHHIO HenyneBhIX rrmpHH BeKTOpHhIX Me30HOB. IIpaKTllqeeKH 

3TO oeymeeTBllM BeTpoenneM npaBHJihHhIX aHaJIHTllqeeKHX eBofieTB cpcp B npn6JIHlRe

Hllll JI.BYX pa3pe30B, C IIOMOIIlblO cnenHaJlhHOro HeJIHHeiinoro npeo6pa30BaHHJI 

4(tin - to) 
t = to - 1 w]2. [w-

(8) 

JI.JIJI Bcex ll30CKaJIJipHhIX ll lI30BeKTOpHhIX qacTefi OTJI.eJlhHO. 3.n;ecb t~ = 9m;, t~ = 4m; 
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PIIc. 2: IJpeacnaJa'H,ue 3.i!enmpu"tecnow u .,w;az'H,umuow 

Ge V2. O6oJ'H,a"te'H,ue mo:i,ce ca.Moe nan u a puc. 1. 

-25 -15 -5 
t [GeV2] 

<fi<fi 'H,eii,mpona ao t = -35 

II tin ToqKII BeTBJieHIIH TIIna KBa.n;paTHOfO KOpHH. I1cnoJII,30BaHlreM (8) II ,ZJ;JIH Mace 

Me30HOB II ,ZJ;JIH ToqKII HopM1IpOBKII noJiyqaeTcH HOBaH qiopMyJIIIpOBKa YA-BM,ll Mo

,n:eJIII, KOTOpaH o6Jia,n:aeT npaBIIJibHhlMII aHaJI1IT1IqecK1IMII CBOfiCTBaMH, II npaBHJlbHhlM 

aCIIMnTOTIIqecKIIM noBe,n:eHIIeM npe.n;cRa3yeMhlM KX,ll, H B OTJIHqnu OT npe,n:M.n;ymefi 

qiopMyJIIIpOBRH YA-BM,ll Mo,n:enn, 3To acnMnToTnqecRoe noBe,n:enne ,n:oCTnraeTCH Kop

peKTHhlM cnoco6oM. 
1 

Mo,n:eJII, 3aBIICIIT OT BOCbMII (B cpaBHeHHII C qeThlpHa,n:n;aTI, Jj npe,n:hl.n:yll.(efi q>op

MYJIHpOBKe) CBo6o,n:HhlX napaMeTpOB, eCJIII Bee MaCChl H IIIlipHHhl BeKTOpHh!X Me30HOB 

q>IIKCIIpyeM B Ta6JinqHhlX 3HaqeHHHX. 

B §3.3 nplIMeHeHa H0BaH q>opMynnpOBKa YA-BM,ll Mo,n:eJIH K rno6aJibHOMY ana

JIH3Y ,n:aHHhlX no HYRJIOHHhlM q>cp. Ha pnc. (1 ), (2) noKa3MBaeM pe3y~1,TaTh! HaIIIero 

aHaJIH3a, ll ,Zl;JIH cpaBHeHIIH TOJKe on1IcaHHe ,n:aHHh!X C noMOII.(I,IO MO,n:1Iqinn;npoBaHHOfi 

BM,ll Mo,n:eJIII II3 §3.1. Bn.n:no, qTo TOJibKO 1IcnoJib30BaH1Ie YA-BM,ll Mo,n:eJin npnBo,n:nT 

K xopoIIIeMy Bocnp01I3Be,n:eHIIIO cymecTBY!Oll.(HX ,n:aHHhlX. Ha pnc. (3) BH,Zl;HO, qTo H0-0 

BM qiopMyn1IpOBKa YA-BM,ll Mo,n:eJIII cnoco6na onncaTb HOBhle ,n:aHHhle no pp--+ e+e
lI3 l(epna, KOTOphle noRa3hlBaIOT 6oJiee KpyToe na.n;eHne cpa3y na.n: pp noporoM, qeM 

6oJiee CTaphle· ,n:aHHh!e H3 e+ e- --+ pp. O.n:naKo Mhl BH,ZJ;HM, qTo. HOBaJ! q>opMyJinpoBI<a 

YA-BM,ll Mo,n:eJin ne onlICh!BaeT xopoIIIo ,n:annh!e H3 FERMILAB npn 6oJiee Bh!CORHX 

anepr1Inx, qTo MOJKeT 6MTb np1I3HaK<>M cymecTBOBa~IIH HOBhlX B036ym,n:euui:rx cocTciH

HIIH BeKTOpHhlX Me30HOB IICnOJII,30BaHHh!X B MO,ZJ;eJIH. 

B cpaBHeHHII C npe,D;hl.n:Jll.(HMH anaJIH3aMn C noMOII.(I,IO CTapofi q>OpMyJinpOBKH YA

BM,ll MO,n:enn, Tenepb noJiyqaIOTCH COBepIIIeHHO ,n:pyrne pe3yJII,TaTh! ,Zl;JIH COOTHOIIIeHHJI 

O"tot(e+e- --+ pp) II O"tot(e+e- --+ nn). O6e ceqennH cpa3y na,n: noporoM npe,n:cKa3aHh! 
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Puc. 3: Onuca'H,ue 3.l!enmpo.,w;auwmubtX <fief> nyomo'H,a u ueumpo'H,a a ape.,w;euu

noao6uou 06.l!acmu u cpaaueuue c uoabt.Mu aa'H,Ubt.MU no npomO'H,'H,bt.M ·if><fi. 

npn6JIH3HTeJII,IIO O,Zl;HHaKOBh!MH (pnc. 4) H B o6JiaCTH J/1.J! 0-tot(e+e- --+ nn) npn6JIH-

3HTeJibHO IlOJIOBI!Ha O"tot( e+ e- --+ pp). TaKne pe3yJibTaTh! 6oJiee npneMJieMhl H3 ToqKn 

3peHIIH KBapKOBOfi CTPYKTYPhl HYKJIOHOB H B o6JiaCTH J /1.J! HX CHJII,HO no.n:,n:epJKHBa!OT 

,n:aHHI,Ie no pacna.n:y J /1.J! Ha pp H nn rr_aph!. O,n:naKO OKOHqaTeJII,HOe CJIOBO K 3TOH 

npo6JieMe 3a aKcnepnMeHTaJibHhlMH pe3yJI1,TaTaMIL 

B §3.4 cpaBirnaaeM cTapyIO n HOBYIO qiopMJJIHpOBKH YA-BM,ll Mo,n:em1 Ha aq>

q>eKTax, KOTOph!e 6oJiee qyacTBHTeJII,Jlhl K qiopMyJinpoBKe MO,ZJ;eJIH qeM 3JieKTpOMarHHT

Hhle q>q>. 8TO napaMeTp yrnoaofi acHMMeTpHH H noJIHpH3aD;HH HYKJIOHOB B rrpon;ecce 

e+e- --+ NN. K comaJieHHIO 3TH rrapaMeTphl oqen1, Tpy,n:no H3MepHMhl, n TaK ocTaeTCH 

HaM HCKaTb KaKofi nn6y,n:1, ,n:pyrofi 3q>q>eKT qyBCTBHTeJibHh!fi K Bh!6opy q>opMyJI11poB~II 

MO,ZJ;eJiefi 3JieKTpOMarHHTHOfi CTPYKTYPhl HYKJIOHOB, KOTOphlfi MOJKHO nerqe H3Mepl!Tb. 

B 3aKJII0'1eHIU'I KOpOTKO cqiopMyJI11poaanh! OCHOBHh!e pe3yJibTaTh! pa60Thl: 

1. C ITOMOII.(b!O rrpocTOfi BM,ll MO,ZJ;eJI11, c cTpor11M co6JIIO,n:en11eM OUM rrpaa11Jia, 

6h!JIH npe,n:cKa3a1m _aJieKTpoMarn11THh!e cpe,n:ue KBa,n:paTnqecm1e pa,n:11ych! oK

TeTa 6apHOHOB, 6e3 if!CITOJib30BaHHH cymecTBY!Oll.(HX 3KCnepnMeHTaJibHh!X ,n:an

Hh!X. Hallin pacqeTh! 6Jill3KH pe3yJibTaTOM .n:pyrnx, 6oJiee CJIOJKHh!X MO,ZJ;eJiefi. 

2. BMJI ycTpanen ne,n:ocTaTOK CTapofi qiopMyJinpoBKII YA-BM,ll Mo,n:eJI11, a !!Menno 

cTporoe co6JIIO,n:e1rne OUM npaanJia. 

3. Bh!JI c,n:~JiaH rno6aJibHh!fi anan113 3Kcrr. ,n:ammx no aJieKTpoMarHIITHh!M q>q> ny

KJIOIIoa, H3 KOTOporo Mhl 3aKJIIOql!JIH, BOIIpeKH noqTn nepq>eKTHOMY om1ca1IHIO 

,n:ammx, qTo rrpe,n:cKa3aHIIH ,ZJ;JIJI OTHOIIIeHHH a-101(e+e- --+ pp) K O-tot(e+e- --+ nn) 
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t[G~V2] t[GeV2] 
Pn:c. 4: Cpaou,eu,ue nooeaeu,w1, O"totl e+ e- --+ pp) u O"tot( e+ e- --+ nn) c 60.tee cmapbt.MU 
aa'/l,'/1,bl.MU no O"tot(e+e- --+ pp). 

HeHa,n:elKHI,I. vb Bcex QJHTOB (mm ,n:aHHh!X no <p<p B npoCTpaHCTBeHHO-no.n:o6HOH 
o6JiaCTH, HJIH C .n:o6aBJieHHeM ,n:aHHh!X no O"tot ( e+ e- --; pp) B BpeMeHH no.n:06-
H0fi o6JiaCTH, HJIH no o-(ep--+ ep) B npocTpaHCTBY no.n:o6HOH o6JiaCTH) Bh!TeHaeT 
npe,n:cHa3aHne O"tot(e+e- --+ pp) << O"tot(e+e- --+ nn). Ho ecJIH Mhl B aHaJIH3 
BHmoqn:JIH HCHyccTBeHHh!e .n:aHHhle ,n:JIH HefiTpoHoB TaH, qTo o-101 ( e+ e- --+ pp) = 
O"tot(e+e- --+ nn), TO Mo,n:em, oHa3aJiac1, .n:ocTaToqHo rn:6Hofi, qTo6h! onn:caTh n: 
3TH ,n:aHHh!e. 

4. Bh!JI c,n:eJiaH aHaJIH3 ,n:aHHh!X no 3JieHTpoMarHHTH0H cTpyHType He4 , H noHa3a
noc1,, qrn ecJIH co6mo,n:aTh OUM npaBHJio cTporo, c noM0illhIO YA-BM.[{ Mo,n:eJIH 
He y,n:aeTCH BocnpoH3BeCTH BTopofi .ll:H<ppaHUHOHHhlfi MHHHMYM npH -2 GeV2, cy
mecTB0BaHHe H0Toporo MH0rHe aBT0phl npe.n:nonaraIOT. O,n:H?.HO noBe,n:eHHe noJI

Horo ceqemrn npouecca e+e- --+ He4 He4 noqTH o,n:HHaHoBoe HaK; B cnyqae 6e3 
co6n10,n:eHHH OUM npaBHJia. 

5. Bh!JI Bh!qHcJieH a,n:p0HHI,Ifi BHJia,n: B aHoMaJII,Hl,lfi MarHHTHI,Ifi M0MeHT JieIIT0H0B, 
r.n:e HaM y,n:aJI0CI, II0HH3HTI, OIIIH6Hy a,n:p0HHoro BHJia,n:a (e Hll'.3IIIeM II0pH,n:He, I{0-
T0pHfi !(0MllHnpyeT Mem.n:y 0CTaJII,Hl,IMH a,n:poHHI,IMH BHJia,n:aMH) !(JIH MIO0Ha .n:o 
ypoBHH npn:6JIH3HTeJihHO 4 pa3a MeHhIIIe qeM BHJia,11; 0,11; CJia6oro B3aHM0,ZJ;eHCTBHH, 
H 0Ha npH6JIH3HTeJihHO cpaBHHMa C OlKH,n:aeMOH OIIIH6Hofi H0Boro g - 2 MIO0HH0ro 
3Hcrrep1n.i:eHTa. 

6. BHJia npe,n;nomeHa H0BaH qiopMyJIHpOBHa YA-BM.[{ Mo,n;eJIH, r,n;e He HapyIIIaH 
HHHaKHX CB0fiCTB M0,ll;eJIH, ,ll;0CTHraeTCH rrpaBHJihH0e aCHMIIT0THqecHoe noBe,n;eHHe 
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1wppeHTHhIM crroco6oM. KpoMe Toro, 3Ta cpopMyJin:poaHa Mo,neJIH yMeHhIIIaeT 
ql{CJI0 cBo6o,nHh!X rrapaMeTp0B rrpH 0IIHCaHHH Tex-me ,naHHI,IX. 

7. C rro111om1,10 H0BOH cpop111ynnpoBHH YA-BM.[{ 1110,neJIH 6h!JI c,n:eJiaH rno6aJihHI,Ifi 
anaJIH3 3HCIIepttMeHTaJihHh!X ,naHHI,JX no 3JieHTpo111ar11HTHh!M <pep HYHJI0II0B. 8TOT 
II0Ha3bIBaeT ( CX0.QH0 C "naHBilh!MH" oHm,naHHHMH). qT0 B o6JiaCTH a6JIH3H 110-

pora NN O"tot(e+e- --+pp):::::: o-101 (e+e---+ nn), H Hpo111e rnro, B o6nacTH 1/'1! 
O"tot(e+e- --; pp) :::::: 2. O"tot(e+e- --; nn), qTo M0lKII0 0lKH,QaTI, H3 cpaBHeHHH 
napl_\HaJII,HbIX nmpHH j /'if!. 
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