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B HaCTOnnee BpeMR RCCJle,n;OBamIe CBOnCTB Z -6030Ha npe.uCTaBnXeT 6oJIh

moB: HHTepec .llJUI TeOpeTJ2IKOB H ,n;J1X 3KCnepHMeHTaTOpOB, T.K. ,n;aeT ImIpoKlle 

B03MO)KROCTJiI .llJHI npOBepKH CTaH,IJ;apTHOi 3JIeKTpOCJla6oR TeOplm. COTmr pa

60T nOCBmueHhI BbPiHCneHHIO pa.llJilauno:H:ID>IX nonpaBOX Ha OCROBe CTaH,IlapT

HOH MOneJUI. GTJiI paA.norrpaBKH RMeIOT 6om.moe 3Ha1leHHe rrpH JiI3y'Iemm: pac

nanOB Z-6030Ha H U03BOJUIIDT H3MepIlTh napaMeTphI TeoplDl TaKBe KaK Macca 

t-KBapxa mt , Macca 6030Ha XJrrrca rna H npyrne. 

HH2Ke paCCMOTpem.I pa.lllJaD;liIOHHhIe norrpaBIrn: K 12 BeIIlJt=IRHaM , R3MepeH

HhIM C 60JIbIDoil: TO'lHOCThID lIeThIphM.s.I KOJIJIa6oparUH1MlI Ha LEP.GTO CJIeAY

IDIIJ;Re Be.TIJ2[q];fHbl (c llX 3KCrrepJilMeHTaJIbHllIMJil 3HalIeHRKMH) : 

a) napwraJILHhIe nmpl!IHDI pacnan:a Z-6030Ha: 

B anpOlllil rh=1.746 r3B ± 0.004, 
B JIenTOHhI r,=0.08398 r3B ± 0.00018, 
B napy bb rb=0.3859 r3B ± 0.0038; 
b) rrOJIHaR mlIpHHa pacrra,n;a Z -6030Ha 

rz=2.4974 P3B ± 0.0038; 
c) OTHomeHHe Macc W R Z 6030HOB 

mwlmz=O.8798 ± 0.0028; 
d) OTHomeIDIe BeKTopHoR H aKCHaJIbHOH KOHCTaHT CBX3H Z-6030Ha C 4lepMH

i . , 

OHaMlI 

gVlgA=O.0711 ±O.002; 
e) OTHOCRTeJIhHaH pa3HHQa Ce'leRH:i B mIKe Z JleBO- H rrpaBOnon.RpH30Ba.HB:bIX 

3neKTpOHOB, CTaJIKlIDaIOIIJ;IiIXCSl C Henomq>H30BaRHbIM rr03HTpOHHhIM nyqKOM 

ALR = ~~~~: = 0.1637 ± 0.0079; 
f) OTHomeHHH 

Rl = rhln = 20.79 ± 0.04, 
,Rb = rblrh = 0.2202 ± 0.0020; 
g) aCHMMeTpliUI Bnepe.n-Ha3a,n B KaHane bb A~B = 0.0967 ± 0.0038, 
B KaHane cc A~B =0.076 ± 0.009, 
B nenTOHHOM KaHa.rre 11 A~B =0.0170 ± 0.0016. 

TeOpeTll'leCKHH paC'tleT 3THX Ha6mo.naeMhIX 6bIJI npOBe,n;eH Ha ocRoBe 3J1eK

Tpocna6on TeOpl'llI rJIemoy-Bai:a6epra-CaJIaMa C yqeToM CRJ1bHOrO B3aJIMO

,n;eHcTBHSl B MHorO'IJiICJleHHbIX pa60Tax [7]-[12}. rpynna COTpy.nmmoBlITG<I> 

(BhICOTCKmI M.H.,OKYm. JI.B.,HoBHKOB B.A.) npo,n;eJIaJUI 60JILmYIO pa6oTy, 

co6pau H CRCTeMaTH3RpOBaB Bce aeo6xo.nHMbIe pe3ynhTaTbl rro 3TOMY BOnpOCY 

[2}-[6J. 
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LIm! paCCMaTplIBaeMbIX HaMn Ha6mo,UaeMhIX Jil3BeCTHhI ,IJ;peBCCBI>Ie 3Ha-qemUI 

(T.e. 3Ha-qeIDU[, nonyqeHIIhIe 6e3 yqeTa pa.n:narm:OHHhIX nonpanOK). OIm HMeIOT 

cneL(yK>IJ::J;ml BHn[2J,[7],[8]: 
mw/mz = cos Ow; 
rh= ru + rd + re + rs + rb;
 
rz = rh + 3r/ + 3rv ;
 

r/ = ro(1 + (1 - 482)2);
 
gV/gA = 1- 482

;
 

3.n:ech s = sin Ow = g,2/ ~92 + g,2 - cHHyc yrna BaiH6epra; 9 II 9' - KOHCTaB

ThI B3a.E1v.lo,rr;eHcTBlISI BeHTpaJIbHhIX KaJIlI6pOB01:JHhIX nonen- C nmep3apAAoM Y II 
npoeKIUlen 1I30cmma T3: -ig'tB;.t - igTaA~ 

rd = 3ro(1 + (1 - js2)2);
 
ru = 3ro(1 + (1 - 382)2);
 
r b = r d - 0.05j.t2ro ; j.t2 ~ ~;
 

r v = 2ro;
 
~ _ V2G pmk .
 
0- 48?1" , 

IIpn BhIqJlCJIeHHH pa,rr;nan;noHHhIX nonpanOK MaCCbI t-KBapKa mt ::a 6030

Ha Xarrca mH BBO,I:J;RJIHCh KaK HeH3BeCTm.re napaMeTphI [2]. TaKHM o6pa30M 

pa,n.nOllpaBKH n::MeIOT BH,D; q,yHKI::J;lrlI,rr;ByX nepeMeHHhIX mH E: mt II npC,nCTaBJISI

IOTCB: neCKOJIbIGIMliI "CJneHaMliI pSI,IJ;a no CTenemIM KOBCTaHT :,meXTpOMarHHTBoro 

a(m~) = 1/128.87 II KXJ!-B33IDw,UencTBIIH Q!s(m1) ~ 0.125, K03tPqnn:oreHThI 

KOToporo 3aBl2ICjfT OT MaCChI mz Z-6030Ha, 1I3MepeBHon Ha LEP C 60JIhillOn

TO"tJROCThIO mz = 91.1888 r3B, 1I OT Hen3BeCTHLIX Macc 'mt,mH. 
HarrpHMep, 

mw/mz = c + alI (mH' mt, mz) + CtCtsh(mJi, fit, mz) 

+ CtCt;!3(mH, mt, mz) + 0'2!4(mH, mb mz); (1) 

<l>Y:HJmillI fi(mH, mt) BhPllICJISIIOTCa: TeOpeTHQeCKlI [2]..IInSI :ma-qeHl'Iii mt=175 
r3B 11 mH=300 r3B, nplI as = 0.125 H mz = 91.187 r3B cpopMYJIa .naeT 

mw = 80.31 r3B, -qTO COBna.naeT C 3KcrrepnMeBTaJThHbIM 3BalIemIeM B npe

,n;enax o,IumE: onm:6Kn. C nOMOI.IJ;bIO pauOB 3Toro BlI.Ua HeO,IOiOKpaTHO .neJIamJCh 

npe.n;CKaJaHlI.sl .nmI B03MOlKB:bIX 3HaYJemm Macc t-KBapKa H CKaJHlpa XHI'rca. 

llJISI 3Toro, lICnOJIh3YH B:bIpaJKeHHSI TB:rra (1) nnH pHna Be.JI];I"qJ!H, H3MepeHHhIX 

na LEP, CTpOHITHCh B Koop.nHHaTax (mH, ffit) 1I30JUIHlIlI, OTBe-qaIOIUlIe me 3KC

rrepID.IIeHTaJThBhIM 3HalIeHliUIM. 
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IbOJllIIUlli TaKOrO TlllIa IlpHBe,IJ;eHhI Ha pRC.I. ECJIH 6ll! 3KCTIepRMeHTaJIbHhIe 

,IJ;aHHhIe 6bImI a6COJIIOTHO TOlIHhI, TO MhI MOrJIH 6hI 02Kll,IJ;aTh, lITO BCe rpa~HKH 

nepeCeI\.'YTC.H B OAHOn H TOR.iKe TO"llKe, KOTOpaJI cooTBeTcTByeT HCTHHHhIM Mac

CaM 11lt II 'mH. K CO)KaJIeHHIO, IlpH HMeIOmenCK TO"tJROCTH naHHhIX TaKOn TO"CIKll 

HaRTH HeJIh3.H H n03TOMy HeB03MO)KHO .IJ;aTh O,IJ;H03Ha'lJRhm OTBeT Ha BOnpOC Ka

KOB;bI 3TH MaCChI . 

O,IJ;HaKO .IJ;JI5I 3a,IJ;a.HlIhDC 3HaQClllIH Tnt H 'mH MOlKHO BhPmCJll:'ITh BeJI];fllI:ay 

Cpe.IJ;HeKBa.n:paTH'tlHbIX OTKJIOHeHHH 3Haqemm: Bcex H3MepeHH:bIX Ha LEP BeJIH

"tlHH Vi: 
p12 (TT( ) ) 2TTeZ2( ) "" Yi 'mH, rnt - Yi

X mH,mt = LJ 
i=l (Jj 

H nOCTpOHTh H30JIHBlIH xo,IJ;a X2 
B TIJIOCKOCTH mH, 11lt 3,IJ;eCh Vi(mH, mt) -O.IJ;Ha 

I'I312 BeJIHtII'IH (rh,n,rb,rz,mw/mZ,gV/gA, ... ) 3aBHC.HI.IJ;aJI (no TeOpeTHQe

CKRM cPoPMYJIaM [1],[2]) OT mH, Tnt KaK OT HeH3BeCTHhlX napaMeTpOB. Viexp 
- ee 

3KcnepHMeHTaJIhHOe 3HaQeHHe, (Ji - 3KCnepHMeHTaJThHa.H OmI'I6Ka ee H3MepeHIIH 

Ha LEP. Ha pHc.2 npC,IJ;CTaBJIeHhI R30JIHHIm X2 , nOCTpoeHHhIe ,IJ;JISI 12 Ha6mo

,IJ;aeMhIX Ba LEP BeJIHqRH,YKa3aHHhIx paaee. 

BhPIRCneHHbIe 3HaQeHH.H. rnH H mt , MElllIMlI3HpYIOIIlHe X2 OKa3aJmCh paB-

HhIMH (CM. pI'Ic. 2) 

rna = 60~~go r3B. 

mt = 156 ± 15 r3B. 

B HaCTOJDIJ;ee BpeM5I II05IBlIJIIICh .IJ;aHHhIC CDF II DO [13],[14] npiIMhIX H3Me

pe:HB:.ft mt: 
mt = 176 ± 10 r3B ( DO ,IJ;aeT 60JIbmee 3HaQeIme mt = 199 ± 30 r3B. 3TO 

.IJ;aeT B03MO)KHOCTh IIOCTPOl1lTh x2 KaK BeJIlIqnay, 3aBHCSIIIJ;yIO TOJIhKO OT m H 

IIpH q.HKCarum mt = 176 r3B. 

Ee rpa4?liIK IlplIBe,IJ;eH Ha plIc.6j MHImM)'M X2 
,IJ;OCTIITaeTCSI B TO"llKe mH = 260 

r3B ( npH Tnt = 176 r3B). Ha 3TOM )Ke rpacPHKe pHC 6 npe.nCTaBJIeH XO,IJ; X2 

npn <pIIKCaIUIH Tnt = 140,156,190 r3B. JIHHHil, nOJIYllHBmaJIcil IIpH cPlIKCaIUDl 

mt = 156 r3B cooTBeTcTByeT TOMy 3HaQeIDIIO Tnt, npH KOTOpOM B IIJIOCKOCTH 

(mH, mt) AOCTnraeTC.H MlIHHMJM· 

Oco6eHHo l'lHTepeCHO paccMoTpeTh IIOBe,n:eHHe H30mm:mI cooTBeTcTByrome:a 

rh. 3Ta BeJIlPIlIHa na 3KCTIepHMeHTe H3MepCHa HaJ2IMeHee TO"tJROj TeM He MeHee, 

ee BJll'UlIme Ha nOJIO)J(eHHe MHHHMYMa X2 
H Ha o6IIJ;1ln XapaKTep H30JIHlIHiI X2 

BeChMa 3Ha'tllITeJIhHO. Ha pHcyHKe 3 IIpliIBe,IJ;eHbI II30mnnm: X2 , nOCTpoeHHhIe 

nml 6 BelUIQHH: gV/gA, Ft, mw/mz, r h, r n rb ; Ha pHcyaKe 4 - ,IJ;ml TeX:iKe Be
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~, HO 6e3 rb. BH,ZJ;HO, -qTO XapaKTep JlII.lIE:H cyrueCTBeHHO MeH.SleTCK. IIo3To

My MbI npOBeJlll BaplIaruno HeTO~O II3MepeHHoro 3Ha-qenlIK rb 11 11CCJIe.u;OBaJIlI 

nOBe.u;eHRe X2• Ha pnc.5 nOCTpoeHbI R30JllIHHlI X2 .n;mI rex .iKe 6-TH BeJIH"t!lIH, HO 

rb HMeeT 3Ha-qeHHe TaKOe, upn KOTOpOM MmmM:YM X2 HaR60JIee rrry6o'Klrii:. IIPII 

3TOM 

rb,min = 0.376 r3B; 
mH = 860 r3Bj 
'l"Ilt = 186 r3B; 
min(x2 ) = 0.252073. 

3TO 3Ha-qeHlIe rb M02KHO paccMaTpHBaTL KaK rrpe.n;CKa3aHlile .n;mI COOTBeT

cTByromen neJ]]i"qHHhI nplI YJIY1ffiIemm: 3KcneplIMeHTaJThHOR TO"tIHOCTH, O.u;HaKO 

BeJIlItIlIHa olIIH6KlI, C KOTopon ORO onpe.n;eJIeHO BeCLMa BeJIllKa lil 6JIH3Ka K Pa3HO

CTn Me2K.zry 3KCnepHMeHTaJThH1ilM: n YKa3a.HHhIM 3Ra'tJemIeM, T.e. 6rb RJ ±O.OlO. 

* * * 
'1HcrreHHblH pac"tJeT pa)l11aWIOHHhIX IIoupanOK C HCnOJIL30BaII1IeM 3KcrrepH

MeHTaJILm.IX pe3Y.1IbTaTOB .u;arr, B 06meM, npaJUIJILHOe 3Ha-qeHlle MaCChl t
KBapKa, KOTopoe B npe.n;errax ,ZJ;Byx onm60K COBna,naeT C He3aJlIfCHM:bIMH 3KCIIe

pHMeHTaMM. IIOJIyqHTh )Ke CKOJILKO-HH6Y,ZJ;L nplIeMJIeMOe 3HaqeHJ1Ie MaCC:bI 60

30Ha XHrrca He ynanoch, nOCKOJIbKY 3Ta BemiPHIHa, KaK BR,ZJ;HO 113 pnc.2,3,4,5 

HMeeT 60JILmyIO 3KcneplIMeHTaJThnylO Heonpe.n:eJIeHHOCTL. limI YCTaHOBJIeHlIjI 

MacC:bl 6030Ha XmTca Heo6xo)ll2lMO 3Haq1JTeJILHOe yrryqmeHne 3KCnepHMeRTaJTh

HOH TO-qnOCTH r b, pa,ZJ;llKaJIhllhIM 06pa30M MemlIOm;eH nOBe.neHlile X2 • 
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