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1. 06rn;ail xapaKTepHCTHKa pa60Thl 

IJ;eJiblO ,LJ;HCCepTa~HOHHOH pa6oTbl 5IBJI5IJI0Cb 

3KCITCpHMCHTaJibHOC orrpe,n;eJICHTTe ceqeHTT5I TT 3ap5I,l].OBOfi acTTMMeTpTTTT 

p0)K,l].CHH5I rrap Tay-JICITTOHOB B 3JICKTpOH-IT03TTTpOHHOfi attHTTrTTJI5II.J;TTH 

e+e- ---t. T+T-

rrpTT sttcprtt5IX Z-pe3ottattca, H3MepettTTe cpe,n;ttefi ITOJI5IpTT3aI.J;TTTT Tay

JICITTOHOB TT cc yrJIOBOH 3aBTTCTTMOCTTT, a TaK)KC ITOHCK aHOMaJibHOrO 

TCH30pttoro B3aTTMO,l].CHCTBTT5I Tay-JieITTOHOB. 

l1ccJICJJ;OBaHTT5I, ITOJIO)KCHHhie B OCHOBY ,l].TTCcepTaI.J;TTOHHOfi pa60TbI, 

6hIJITT BbTITOJIHeHbI aBTOpOM B 3KCrrepTTMeHTC ,ll;EJI<I>H B Tet:JeHHe 1995-
2000 rr. 

Hay~rnaH HOBH3Ha HCCJie,n;oBaHHH. BrrepBhre c BhICOKOii 

TO'lHOCThIO 6bIJITT TT3MepeHbI rrapaMeTpbI Z-pe30Hattca B 

KaHaJie 7+ T- TT ITOJI5IpTT3au;1rn Tay-JieITTOHOB, p0)K,}].aIO~TTXC5I B 

pacrra,n;ax Z-6030HOB, "ITO IT03BOJI5IeT orrpe,n;eJITTTh rrapaMeTpbI 

CTatt,n;apTHofi Mo,n;eJITT sJieKTpoCJia6oro B3aHMo,n;eficTBirn. KpoMe 

Toro, BITCpBbie 3KcrrepTTMeHTaJihHO ITOCTaBJICHO orpaHTT'lCHTTe 

CBepxy Ha CTTJIY aHOMaJihHOro TCH30pttoro B3aTTMO,n;eiiCTBH5I Tay

JICITTOH0B, ,n;orrycKaIOrr~ero HaJITTqTTe rrp0H3B0,l].HhIX B JiarpaH)KHaHe 
I 

B3aTTMo,n;eitCTBTT5I. 

IIpaKTHq~cKaH ~eHHOCTb. I1oJiyt:JeHHhie pe3JJibTaTbI C 

BbIC0KOit TO'lH0CThIO IT0,l].TBep,n;TTJITT K0ppeKTH0CTb rrpe,n;CKa3aHTTii 

CTatt,n;apTHOfi M0,}J.eJIH 3JICKTpOCJia6oro B3aHM0,n;eiiCTBTT5I. O6'bC,}J.TTHeHTTC 

Bcex H3Mepef-lTTH rrapaMeTpoB Z-pe3ottattca ,n;aeT BepxttIOIO ou;ettKY 

MaCChI Xnrrc.,.6o3oHa rrpTT6JITT3TTTeJibHO 200 fsB / c 2, "ITO IT03BOJI5IeT 

OITTHMTT3TTp0Bq,Th rrapaMeTpbI ycTaH0BOK, rrpoeKTTTpyeMhIX ,l].JI5I 

OTKpbITTT5I H n13yqeHH5I XTTrrc-6o3otta. 

ABTOpOM 6hma pa3pa60TaHa H ocy~eCTBJICHa rrpou;e,n;ypa 

<pTT3TTt:JecKoro aHaJITT3a ,n;aHHhIX SKcrrepttMeHTa ,ll;EJI<I>l1. B t:JaCTHOCTH, 

6bIJI rrpoBe,n;ett OT6op co6bITHii p0)K,}J.eHTT5I rrap Tay-JieITTOH0B, OT6op 

a,n;pOHHhIX pacna,n;oB Tay-JieITTOH0B, orrpe,n;eJieHTTC cet:JeHHfi H 3ap5I,}J.OBbIX 
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acHMMeTpHfi p0)K,ll.eHH51 nap Tay-JienTOHOB H noJrnptt3ar~mf Tay

JieTTTOHOB, a TaK)Ke aHOMaJibHOro TeH30pHoro B3aHMO,ll.CfiCTBH51 Tay

JienTOHOB. ,1l;JI5I Ka)K,rr.oro H3 H3MepeHHfi 6hma pa3pa6oTaHa npou;e,rr.ypa 

ou;eHKH CHCTeMaTwieCKHX norpeIIIHOCTefi. KpoMe Toro, aBTOpOM 6hIJia 

pa3pa6oTaHa npou;e,rr.ypa HHTepnpeTau;nn H3MepcHH51 noJI5IpH3au;HH 

Tay-JieTTTOHOB C J'IeTOM BKJia,D,a pa,rr.Hau;HOHHbJX nonpaBOK. I1oJiy'lCHHhIC 

pe3JJibTaTbJ H pa3pa6oTaHHbie npou;e,rr.yphr HCnOJih30BaJIHCh 'lJICHaMH 

KOJIJia6opau;HH ,LI;EJI<I>I1 B ,ll.aJihHefirneM cpH3H'leCKOM aHaJIH3C. 

Pe3yJII>Tc\TbI, BbIHOCHMbie Ha 3a:U:\HTy: 

- Pa3pa6oTKa MeTo,rr.a OT6opa pO)K,ll.CHHH nap Tay-JICTTTOHOB B 

3KCnepHMeHTe ,LI;EJI <l> J1; 

- Onpe,rr.eJieHHe ce'leHnfi H 3ap5IJJ;OBhrx acnMMeTpHfi pO)K,ll,CHH51 nap Tay

JieTTTOHOB B pafioHe Z-pe3oHaHca; 

- Onpe,D,eJieHne cpe,rr.Hefi npo,rr.oJihHOH TTOJI5Iptt3au;ttn Tay-JienTOHOB n ec 

yrJIOBOfi 3aBHCHMOCTH, a TaK)Ke HHTepnpeTall;H51 3THX ,rr.aHHbIX B 

paMKax CTaH,rr.apTHOH Mo,rr.eJin; 

- YcTaHOBJieHne BepxHero npe,rr.eJia Ha CHJIY aHOMaJihHoro TCH30pHoro 

B3aHMO,ll.eHCTBH51 Tay-JienTOHOB. 

Arrpo6an;HH pa60Tbl. OcHOBHhie pe3yJihTaThI 6hIJIH o~y6JIHKOBaHhI 

B OTe'lecTBeHHhIX n 3apy6e)KHbIX )KJPHaJiax [1], [21, [31, [41, a TaK)KC 

6bmn npe,rr.cTaBJieHhI aBTopoM Ha Me)K,zzyHapo,rr.HhIX KOHcp~pcHu;H5IX ISi, 
[61, [71, [8], [9]. 

CTpyKTypa II o6'beM ,n;11ccepTan;1111. Pa6oTa co,rr.ep)KHT 97 
CTpaHHu;, BKJIJO'la51 32 pncyHKa H 11 Ta6JIHu;. ,LI;ttcccpTau;H51 COCTOHT H3 

BOCbMH rJiaB, B TOM 'IHCJIC BBC,ll.CHH51 H 3aKJIJO'lCHH51. 

2. Co,n;ep)Katt11e pa60Th1 

Bo Bne,n;eHHH ccpopMJJIHpOBaHhI u;eJIH ,ll.HCCCpTau;noH~Ofi pa60ThI, 

nepe'IHCJieHhI BbJHOCHMhJe Ha 3aII~HTY pe3JJibTaTbJ, TTO,ll.'ICpKHYThI HX 

HOBH3Ha H rrpaKTH'leCKa51 u;eHHOCTh. 
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Bo BTOpoii rJiaBe co,rr.Cp)KaTC5J OCHOBHhIC nOJI0)KCHH51 

CTaH,rr.apTHOfi MO,ll.CJIH 3JICKTpOCJia6oro B3aHMO,ll.CHCTBH51. O6cy)K,rr.aJOTC51 

TCOpCTH'lCCKHC npc,rr.cKa3aHH51 MO,ll.CJIH H dBO,ll.5ITC5I Hco6xo,rr.HMbIC JJ;JI51 

cpH3H'lCCKOro aHaJIH3a cpopMJJlhI H orrpc,rr.eJICHH51. 

CTaH,rr.apTHa51 MOll,CJlh 3JICKTpOCJia6oro B3aHMO,ll.CfiCTBH51 

npc11,cKa3hrnacT cJICll,JIOn~yro CB513h MC)Kll,Y rrocT05JHHOfl <I>cpMH G F 

(H3MCpCHHOH C BhICOKOft TO'lHOCThIO B pacna,rr.ax MIOOHOB) H MaccaMH 

rrcpcHOC'lHKOB CJia6oro B3aHMOll,CHCTBH51: 

7r0 1 
G F = ------------

/21\IJ sin 20w cos 20w 1 - ~r 
(1) 

311,cch MaJihIH ( BhI'lHCJIHMhifl TCOpCTH'lCCKH) napaMCTp ~r Y'lHThIBaCT 

BCC 3JICKTpoCJia6hIC pa,n;ttar~HOHHhIC nonpaBKH K npor~cccy pacna11,a 

MIOOHa. Oco6hIH HHTCpcc npc,n;cTaBJI5JCT 3aBHCHMOCTh ~r OT Macchi 

t-KBapKa (~rt rv mf) H OT MaCChI Xttrrc-6030Ha (~rl/ rv In l\fu ): 
n03B0JI5IIOiqa51 npC11:CKa3aTh 3HatJCHH51 Mace COOTBCTCTBJIOII~HX tJaCTHu;. 

Bxo11:51n~nc B cpopMyJiy (1) napaMcTphr G F, Macca Z-6o3oHa 1\1 z 
H nOCT05JHHa51 TOHKOH CTpyKTYPhl 0, H3MCpCHhl C 'IpC3BhJ'laftHO 

Bh!COKOH TO'lHOCThJO ( OTHOCHTCn°hHa51 rrorpCIIIHOCTh nop5IJJ;Ka 1 o-S), 
n03TOMY TO'lHOCTh npC11,CKa3aHH51 m1. H l\ln onpC11,CJl5ICTC51 B OCHOBHOM 

H3McpcmrnMH yrna BafiH6cpra 0w. 
3Ha'ICHHC 0,u CB513aHO C OTHOll!CHHCM MC)KAY BCKTOpHofi 'VJ H 

aKCHaJihHO-BCKTOpHOtt (l J KOHCTaHTaMtt B3aHMOll,CflCTBH51 Z-6030Ha 

c cpcpMHOHOM f, HanpttMcp, 4sin 20w = l -v1/a1 ,ll.JI5I CJiy'la51, 

Kor11:a f - 3ap5I)KCHHhltt JICTTT0H. KoHCTaHThJ 'VJ H a1 y11:06HO 

HCilOJ!b30BaTb B KOM6HHaI~HH A1 = 2v1a1/[v7 + a}]. BcJIH'lttHa 

sin 20,u 3KCncpttMCHTaJihH0 onpC11,CJI5ICTC51 pa3JIH'lHhIMH cnoco6aMH. 

ITcpc'lttCJIHM TC tt3 HHX, KOTOpb!C ttCnOJih30BaJIHCh B 11,aHHOfi pa6oTc: 

• Onpc11,cJICHttc noJIHOtt tt napu;ttaJibHhIX nmpnH Z-pc3oHaHca 

(r z rv [v2 + a,2]); 

• OnpC!l:CJICHHC 3ap5111,0B0ft acttMMCTptttt BTTCpc11,-Ha:m11, p0)K11:CHH51 

cpcpMHOH-aHTHcpcpMHOHHhIX nap B paftoHC Z-pC30HaHca 

(A{.,IJ rv AeAJ); 
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• Onpe,n,eJTettttc cpc,n.ttcti npo,n.oJThttoti nom,ptt3ar~HH cpcpMHOHOB 

(P1 ~ A1); 

• Onpe,l],CJTCHHe yrJTOBOH 3aBHCHMOCTH nomrptt3aI~HH cpcpMHOHOB 

( P1 [ 8 J < go0
] - P1 [ 8 J > go0

] ~ AE, r,n.c 0 J - yroJT MC)K,ll.y ttanpaB

JTeHH.HMH HMnyJThCOB cpcpMHOHa f H ny'-IKOBOro 3JTCKTpotta c-). 

B TpeTheti rJiaBe npHBO,lJ.HTC.H o6rr~cc OITHCaHHC ycKOpHTCJT.H JI8IT tt 

3KcnepttMettTa ,LI,EJI <I> 11. OnttchIBaJOTC.H 3KcncpttMCHTaJTbtta.H ycTaHOBKa, 

cttcTeMa c6opa ,n.attHhrx, nporpaMMbI pcKOHCTPYKIJ.HH H MO,ll.CJTttponaHH.H 

ycTaHOBKH. 

,LI,EJI<I>l1 - O,l],Ha H3 '-ICTb!pcx 3KCncpHMCHTaJTbHbTX ycTaHOBOK, 

coopy)KettHhTX tta 3JTCKTpott-IT03HTpOHHOM KOJTJTati,n.cpc JI8IT. B 

,n,attHOH pa6oTe attaJTH3HpoBaJTHCb )],aHHbIC, co6paHHbTC B ncpHO,l], 

JI8IT-1 (1989-1995), Kor.n.a 3HCprtt.H CTOJTKHOBCHHti COOTBCTCTBOBaJTa 

Z-pe3ottaHcy (88-94 f3B). 

YcTaHOBKa ,LI,EJI <I> l1 npC,l],CTaBJT.HJTa co6oti CJTO)KHblH MHOrOU,CJTCBOH 

,l],CTeKTOp C 6JTH3KOH K 41r reoMeTpttcti, COCTO.HBIIIHH H3 U,CHTpaJTbHOti 

H ,l],BYX TOpU,CBbTX (nepe,n.ttefi H 3a)],tteti) '-laCTCH. ITepC'-IHCJTHM OCHOBHblC 

nO)],CHCTCMbT ycTaHOBKH, HCnOJTb30BaBIIIHCC.H B )],aHHOti pa6oTe. TpeKOBa.H 

CHCTeMa perHCTpHpOBaJTa TpeKH 3ap.H)KCHHblX T.IaCTHIJ., H3Mep.HJTa 

HX HMnyJThChT H noTeptt 3tteprnIJ dE/ dx. IJ;ettTpaJTbHbTH (HPC) 

H Topu,enofi (FEMC) 3JTCKTpOMarHHTHhie KaJTOpHMCTpbI H3Mep.HJTH 

3HeprHIO 3JTCKTpOHOB H q>OTOHOB, a TaK)KC n03BOJ1.HJ1H OT,l].CJT.HTb 

3JTeKTpOHhT OT 3ap.H)KCHHhTX nttottoB. A,n,potttthTH KaJTOpttMeTp (H CAL) 

H3Mep.HJT 3HCprmo ,l],OJTrO)KHBY~HX a,n,poHOB, a TaK)KC n03BOJ1.HJ1 

OT)],eJT.HTb 3ap.H)KeHHbJe a,n.pOHbl OT MIOOHOB. HaKOHeIJ,, MTOOHHa.H CHCTeMa 

n03BOJ1.HJTa ocy~eCTBJT.HTb H)],eHTHq>HKaIJ,HIO MIOOHOB. 

Pacna,n,hl Z-6o30HOB ( a TaK)Ke tteKOTOpb1e ,n;pyrtte npou,eccbT) 

nopO)K,l].aJTH noJTO)KHTeJTbHOe pernetttte TpttrrepHOH CHCTCMbT, noCJTe qero 

CHCTeMa c6opa ,n.attHb!X npOH3BO,l],HJTa C'-IHTbTBaHtte HHq>OpMaIJ,HH 

c nO)],CHCTCM ycTaHOBKH. Co6paHHbTe ,l],aHHbTe no.n.nepraJTHCb 

11epBH'-IHOMY aHaJTH3Y, pC3YJTbTaTbT KOTOporo 3anHCbTBaJTHCb B cpopMaTe, 

ttMettyeMOM "DST" (Data Summary Tape). ,ll,aHHbTe B cpopMaTe DST, 

11pe,l],Ha3Ha'-!eHHbJe ,l],Jl.H ,n,aJTbHCHIIICro aHaJTH3a, co,n,ep)K1:\JTH B OCHOBHOM 
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,rncpopMaI~HIO O pCKOHCTpyttpOBaHHbTX 3ap.H)KCHHbTX H HCtiTpaJTbHhlX 

'-laCTHI~ax: HanpaBJTCHH.H H HMnyJThChl TpeKOB, 3HeprOBhl,l],CJ1CHH.H B 

KaJTOpttMCTpax, cttrHaJTbl MIOOHHhIX KaMep H T.n. 

IToMHMO pcaJThHbIX ( co6paHHhIX ycTaHOBKOti) ,n,aHHhIX B aHaJTH3C 

TaK)KC ttCnOJTb30BaJTHCh MO,l].CJTJipOBaHHbie ,n,aHHhie. <l>JI3JI'-!eCKJIC 

npou,cccb1 MO,l],CJTttponaJTttCh reHepaTOpaMtt co6hlTJifi (KORALZ JI 

TAUOLA ,n.JT.H ee-----+ TT, DYMU ,D,JT.H· ee-----+ µ,µ,, BABAMC, BHWIDE 

tt BHLUMI ,ll.JT.H ee -----+ ee, JETSET ,n.JT.H ee -----+ qq, BDK JI TWOGAM 

)];Jl.H ee -----+ ec ff). IT pOXO)K,l],CHJIC T.IaCTHIJ, T.Iepe3 ycTaHOBKY JI OTKJTJIK 

,n.eTeKTOp0B onJICbTBaJTJICb nporpaMMOH MO,l],CJTttpOBaHJI.H ycTaHOBKJI 

DELSIM. IToJTy'-!cHtthTC MO)],eJTJiponaHHbie ,n,aHHhre no,n,nepraJTJICb 

_ 3aTeM TaKoti )Ke npou,c.n.ype attaJTJI3a, KaK JI peaJThHbJe ,n,aHHhie, '-ITO 

no3BOJ1.HJTO, HanpJIMep, onpe,n,eJTJITb BJTJI.HHtte OTKJTJIKa ycTaHOBKJI Ha 

3q>q>CKTJIBHOCTb OT6opa co6b!TJIH H T.n. 

B qeTaepToti rJiaae onJichrnaeTc.H oT6op co6hITJIH pO)K,l],CHJI.H 

nap Tay-JTenTOHOB. ,LI,etiCTBJie Ka)K)],Oro JI3 KpJITCpJieB OT6opa 

JIJTJTJOCTpJipyeTc.H rpaq>JIKOM, noKa3hTBaJO~JIM pacnpe,n,eJTeHJie co6bITJifi 

no cooTBCTCTBYJO~efi nepeMeHHofi. YKa3attbI pa3JTJI'-IJI.H B oT6ope 

co6bITJIH n IJ,CHTpaJTbHOH JI TOpU,CBOH T.IaCT.HX ycTaHOBKJI. 

OT6op Tay-nap 3Ha'-IJITCJ1bHO CJ10)KHee, '-ICM OT6op nap ,n,pyrJIX 

JTenTOHOB (e 1e- H µ.+-µ,-). 8To CB.H3atto C TCM, '-ITO 6JTaro.n.ap.H 

CBOCMY MaJTOMY BpeMeHJI )KJI3HJI ( Tr ~ 0.29 nceK) Tay-JTenTOH 

pacna.n.aeTC.H npaKTJI'-ICCKJI n TO'-IKC pO)K,l],CHJI.H ( cpe,l],HJIH npo6er OKOJTO 

2 MM), a n YCTaHOBKe perncTpJipyTOTC.H JTJIIIIb npO,l],yKTbl ero pacna,n,a. 

IT03TOMY ,l],Jl.H Bbl,l],CJTCHJI.H Tay-nap JICnOJTb30BaJTaCh He JI)],eHTJiq>JIKaIJ,H.H 

'-laCTHIJ, ( KaK B CJTy'-la.Hx 3J1CKTpOHOB JI MIOOHOB), a KJIHeMaTH'-ICCKJIC 

KpJITCpJIJI OT6opa. ITJTOXO peKOHCTPYJIPOBaHHbie TpeKJI MOrJTJI CJIJlbHO 

JICKa3JITb KJIHeMaTJI'-ICCKJie xapaKTCpJICTJIKJI co6bITJI.H, no3TOMY B 

aHaJTJI3e JICnOJTh30BaJTJICh JTJIIIIh TpeKJI, nporne,l],IIIJie cneu,JiaJThHblH 

OT6op. 

ITepeqHCJTJIM nepeMeHHhJe, npJIMCH.HBIIIJICC.H ,l],Jl.H OT6opa co6bITHti 

pmK)],eHJI.H Tay-nap. ,ll,JT.H oTcena cpoHa co6hITJifi ee -----+ qq 
JICnOJTh30BaJTHCh TpacT co6bITJI.H T H 3ap.H,l],OBa.H MHO)KeCTBeHHOCTh 

N ch ( nOJTHOe KOJlJiqecTBO OT06paHHhIX TpeKOB). <l>oH OT CTOJTKHOBeHHH 
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BHPTYa.JihHbIX ¢oTOHOB ( ee -----+ ee 17) IIO)I.aBJUIJTC5J IIpH IIOMOII~H 

Ha6mo,n;aeMoii 3Heprtttt Evis ( a.Jire6pawiecKa5J cyMMa HMIIYJTbCOB 

3apmKeHHbIX qacTin~ H 3Heprttii ¢oTOHOB) H IIOIICpC'IHOrO HMIIYJTbCa 

Pr (BeKTOpHa5J cyMMa IIpOeK~Hit HMIIYJThCOB 3apmKCHHbIX qacTH~ Ha 

IIJTOCKOCTb R-</>, 11ep11ett)I.HKYJT5IpHyJO OCH IIY'IKa). ,Ll,JT5J IIO)I.aBJTCHH5J 

IIpo~eCCOB ee -----+ ee H ee -----+ µ.µ. IIpHMCH5JJTHCb CJIC)I._YIOII~HC IICpCMCHHbTC: 

aKOJTHHeapHOCTb )I.BYX rJTaBHbTX (ttatt6oJTee 3HCprtt'IHbTX) TpCKOB (-),,m/, 

a TaK)Ke Erad = ✓ ( Er + Ei) I Ebrnrn H Prad = ✓ ( Pr + Pl) I A,,,m. 
3,n;ech Ebearn H Pbeam - 3Heprtt5J H HMIIYJTbC TIY'IKOBbTX qaCTHT~, P1 ,2 -

HMTIYJTbChl )I.BYX rJTaBHhTX TpeKOB, a E1 ,2 - IIOJTHhTC 3HCprOBbT,i:CJTCHH5J B 

3JTeKTpoMarHHTHbIX Ka.JIOpttMCTpax B6JTtt3H OT HaTipaBJTCHH5J Ka)K)I.Oro 

H3 rJTaBHhIX TpeKOB. HaKOHe~, )I.JT5J IIO)I.aBJTCHH5J ¢otta KOCMH'ICCKHX 

Jiyqeit HCTIOJTb30Ba.JIHCb 11pn:~eJThHhTC TiapaMCTpbl rJTaBHbTX TpCKOB Rimp 

TT Zimp (paCCT05JHH5J OT 3KCTpaIIOJT5J~HH TpCKa )I.O HOMHHaJibHOH TO'IKH 

B3an:Mo,n;eiicTBtt5J B IIJTOCKOCTtt R-</> n: B)I.OJTh ocn: 11yqKa Z), a TaK)KC .0.Z 
- pa3HOCTb 11pn:~eJTbHhIX TiapaMeTpOB Z;rnp rJTaBHbTX TpCKOB. 

Kpn:Tepn:n: oT6opa tteCKOJThKO pa3JTtt'Ia.JIHCb )I.JT5J co6hTTn:fi B 

~eHTpaJThHOH TT B TOp~eBOH 'IaCT5JX ycTaHOBKtt.' ITpttBC)I.CM IIOJTHb!H 

CTIHCOK KpttTepn:eB OT6opa )I.JT5J ~eHTpa.JibHOH qaCTH ycTaHOBKH: 

1. 3ap5I)I.OBa5J MHO)KCCTBCHHOCTb Nch HC 60JTCC IIICCTH. 

2. TpacT co6hrTH5J T > 0.996 

3. Ha6JTJO)I.aeMa.5J 3Heprn:5I Evis He Mettee 8 I'3B. 

4. Prad < l . 

5. Erad < 0.95 . 

6. Ilpn:~eJThHhitt 11apaMeTp Rirnp TIO Kpaiittcfi Mcpc O)I.ttoro rnaBttoro 

TpeKa HC He 11peBhTIIIaJT 3 MM 110 a6coJTJOTHOH BCJTH'IHHC. 

7. Ilpn:~eJThHhre 11apaMCTpbr Z;rnp Ka)K)I.Oro tt3 rJTaBHhrx TpCKOB HC 

11peBhTIIIa.JIH 4.5 CM TIO a6COJTJOTHOH BCJTH'IHHe. 

8. B )I.BYXTpCKOBbIX co6bITH5JX (Nch = 2) aKOJTHHCapHOCTb (-)(ll'Vl 

)I.OJI)KHa 6bITb HC MCHCC 0.5 rpa)I.YCa. 
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9. B JI.BYXTpCKOBbTX co6bITH5JX no11cpc'Itthrit ttMnyJThC Pr )I.OJI)KCH 

6h!Tb HC MCHCC 0.4 f3B/c. 

10. B 11,BYXTpCKOBbTX co6hITH5JX pa3HOCTh npm~CJTbHbTX napaMCTpOB 

.3.Z HC JI.OJT)KHa npcm,TIIJaTb no a6comoTHOH BCJTH'IHHC 3 CM. 

()T6op B TOpl~CBOH "laCTH ycTaHOBKH 6hIJI 6oJTCC )KCCTKHM, 'ITO 

Bbl3Bano HCCKOJThKHMH nptt'IHHaMH: Bh!COKHH ¢on OT y11pyroro 

3JTCKTpOH-n03HTpOHHOro pacCC5JHH51 ee -----+ ee H CTOJTKHOBCHHH 

BttpTyaJTbHh!X ¢oTOHOB: 60JTb[IJOC KOJTH'ICCTBO BCII~CCTBa Ha nyTH 

'IaCTHT~, 'ITO YXYJI.IIIaJTo TO'IHOCTb pCKOHCTPYKI~HH TpCKOB H H3MCpcmrn 

3HCpnrn B 3JTCKTpOMarHHTHOM KaJTOpHMCTpc; HCCKOJ1bKO xy.n,nrnc 

xapaKTCpHCTHKH TpCKOBblX 11,CTCKTOpOB TOpl~CBOH qacTH ycTaHOBKH. 

IJpHBCJI.CM OTJTH'IH5J KpH'TCpHCB OT60pa B TOpl~CBOH 'IaCTH ycTaHOBKH 

no cpaBHCHHJO C I~CHTpaJTbHOH 'IaCTbIO: 

• MnttttMaJibHOC 3Ha'ICHHC na6JJIOJl,aCMOH 3HCprttH Evis 6hJJJO 

yBCJTH'ICHO c 8 f3B ,~o 12 f3B. 

• MaKCHMaJihttoc 3tta1rcnttc pa.n,ttaJihHoro HMnyJThca Prad 6hrJTo 

YMCHbIIICHO C 1.0 JI.O 0.9, a MaKCHMaJihHOC 3Ha'ICHHC pa)I.HaJihHOH 

3HCprttH Em,/ - C 0.95 11,0 0.85 . ,Ll,JI5I co6hITHH )KC, B KOTOphIX OJI.HH 

H3 )I.Byx rJJaBHbIX TpCKOB 61,rn na11paBJTCH B 3a3op MC)KAY HPC n: 

FEMC, 3Ha'ICHHC Ernd HC 11,0JT)KHO 6hIJIO npCBbIIIIaTb 0.4 . 

0 MHHHMaJibHOC 31-!a'ICHHC aKOJTHHCaplIOCTH 6hJJTO H3MCHCHO C 0.5° JI.O 

011,HOro rpa)I._yca, nptt'ICM JI.aHHhJH KpHTCprjtt npttMCH5TJTC5T KO BCCM 

co6hITH5TM, a HC TOJThKO K 11,BYXTpCKOBh!M. 

9¢¢cKTHBHOCTb OT6opa co6h!THH ce -----+ TT COCTaBJI5IJia OKOJIO 80% 

B ~CHTpaJThHOH lfaCTH ycTaHOBKH B 50-60% B TOp!~CBOH 'IaCTH. B I~CJTOM 

3¢¢cKTHBHOCTh OT6opa COCTaBJJ5TJTa 62-63% TIO OTHOIIICHHJO K nOJTHOMY 

TCJTCCHOMY yrJTy 11ptt ypoBHC OCTaTO'IHOro cpona OT 2.5% 11,0 4.5% 
(B 3aBHCHMOCTH OT 3HCprHH CTOJTKHOBCHHtt). 

B IUITOii rJiaBe onHCh!BaCTC5T onpCJl,CJTCHHC CC'ICHH5J H 3ap5IJI.OB0tt 

acHMMCTpHH pmKJI.CHH5T nap Tay-JTCnTOHOB. ITpttBOJl.5ITC5T MCTOJl.bl 
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onpe,n:CJTCHJUI ypoBH.H OCTaTOlfHoro cpotta, pcKOHCTPYKI~TTTT 3ap.H;:t;OB Tay

JTCnTOHOB, OI~CHKTT CTTCTCMaTTTlfCCKTTX norpcmHOCTCti TT3MCpCHTTH. 

CclfCHTTC TT 3ap.H;:t;OBa.H aCTTMMCTpTT.H pmK;:t;CHTT.H Tay-nap onpc;:t;CJT.HJTaCb 

npTT nOMOLQTT ;:t;aHHbIX, co6paHHb!X B 3KCncpTTMCHTC ,D:EJI<Dl1 B ccattcc 

1995 ro,n:a npTT lfCTbipcx 3HalfCHTT.HX 3HCprHTT CTOJTKHOBCHTTH. ,D:Ba 

3HalfeHTT.H 3HCprTTTT CTOJTKHOBCHTTti B6JTTT3TT MaKCTTMyMa Z-pC30Hattca 

("nTTKOBbre 3HcprTTTT" ) 6y,n;yT o6o3ttalfaTbC.H KaK "Peak" TT "PS". 

,D:Ba ,n:pyrTTx 3HatJCHTT.H 3ttcprTTTT, 0603ttatJacMb1c "P-2" TT "P+2" 6brJTTT 

npTT6JTTT3TTTCJTbHO Ha 1.8 r3B HTT)KC TT BbIIIJC nTTKOBb!X 3HCprTTti. 

CctJCHTTC pO)K[t;CHTT.H Tay-nap cinpc,n;cJT.HJTOCb cornactto q>OpMyJTc 

NTT - N1,g 

CTT -L 
(J TT (2) 

3,n;ech N - KOJTTTlfCCTBO co6hrTTTti, npomc,n;nmx oT6op, N1,9 - O)KTT,n;acMoc 

KOJTTTlfeCTBO q>OHOBh!X co6hJTTTti, CTT - 3q>q>CKTTTBHOCTh OT6opa, a L 
- HHTerpaJTbHa.H CBCTTTMOCTb YCKOpTTTCJT.H. l1HTCrpaJThHa.H CBCTTTMOCTb 

onpe,n;eJT.HJTaCb OT,Ll;CJlbHO ,Ll;JT.H Ka)K,n;Oti 3HCprTTTT CTOJTKHOBCHHH npTT 

nOMOLQH co6hITHti ynpyroro paCCC.HHH.H ee __, ce Ha MaJThIC 

YrJTbI. 9cpcpeKTHBHOCTh OT6opa onpc,n;CJT.HJTaCh H3 MO)J;CJTHpOBaHH.H KaK 

OTHOIIJeHHe KOJTHlfeCTBa co6bITHH ec __, TT, nponrc,n;nmx OT6op, K 

nOJTHOMY KOJTHlfCCTBY MO,JJ;CJTHpoBaHHh!X Tay-nap. HaKOHCU:, ypoBeHb 

OCTaTOlfHOro cpotta onpc,n;eJT.HJTC.H npTT noMOLQH MO,JJ;CJTHpOBaHH.H q>OHOBhIX 

npou:cccoB, a 3aTCM K noJTylfeHHOMY pc3yJThTaTy npHKJTa,JJ;bIBaJTaCb 

nonpaBKa, onpc,n:CJT.HBIIJa.HC.H CJTe,JJ;y!OILJ:HM o6pa30M. K pCaJThHhIM H 

MO,ll;eJTttpoBaHHbIM co6bITH.HM npHMCH.HJTHCh BCC KpTTTCpttTT OT6opa, 3a 

HCKJTJOlfeHHeM o,n;Horo, Hatt6oJTee 3q>q>CKTHBHO no,n;aBJT.HBIIIero O,]J;HH 

H3 q>OHOBbIX npou:cccoB. 3aTCM BMCCTO 3TOro "lfYBCTBHTCJThHOro 

KpHTCptt.H" npHMCH.HJTC.H o6paTHbIH eMy KpHTCpttfi, B pc3yJThTaTe lfero 

OT6ttpaJTHCb B OCHOBHOM <pOHOBhie co6hITH.H. OTHOIIICHHC KOJTHlfCCTBa 

TaKHX co6bITHfi s peaJTbHhIX tt MO)J;CJTHpOBaHHhIX ,n;attHhIX tt ,n:aBaJTo 

nonpasKy, npttKJTa,n;hrnasmyJOc.H K 3HalfettttJO N1i9 , noJTytJeHHOMY tt3 

MO,Ll;CJTHp0BaHH.H. 9Ta npou;e,n;ypa H0pMHp0BaHH.H yp0BH.H cpotta nptt 

n0M0II~TT pCaJThHhIX ,n;aHHhIX n03B0JT.HJTa yMCHbIIIHTh 3q>q>CKT OT 

B03M0)KHhIX norpeIIIH0CTefi B MO,JJ;eJTttpoBaHHH ycTaHOBKH. 

CTTCTCMaTHlfCCKa.H norpeIIIHOCTb H3MCpCHH.H cetJCHH.H CKJTa,Ll;bIBaJTach 
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TT3 norpCIIIHOCTCH onpc,n;CJTCHHH 3q>q>CKTTTBHOCTH OT6opa, ypOBH.H 

OCTaTOlfHOro cpoHa TT HHTerpaJThHOH CBCTHMOCTTT. ITorpeIIIHOCTh 

onpc,n;CJTCHH.H 3q>q>CKTTTBHOCTTT OT6opa OLJ:CHHBaJTaCb nyTeM 

BapbttpoBaHTT.H Ka)K,n;oro TT3 KpttTeptteB OT6opa TpCK0B H co6bITHfi, 

TTOCJTC qcro BC.H npou;c,n;ypa attaJTH3a nOBTOp.HJTaCh. IToJTylfCHHOC 

B pC3YJlbTaTC 3Toro TT3MCHCHHC BCJTHlfTTHbI cetJCHH.H ( CCJTH OHO 

npcBhIIUaJTO O)KH,}J;aCMYJO CTaTTTCTHlfCCKYJO q>JTyKTyau;ttJO) BKJTJOlfaJTOCh 

B CHCTCMaTHlfCCKYJO norpeIIIHOCTh. KpoMe Toro, tte60JThIIIOti BKJTa,n; 

B norpCIIIHOCTh onpe,n;eJTCHH.H 3q>q>CKTHBHOCTH OT6opa ,n:aBaJTH 

CTaTHCTW-ICCKTTC <PJTYKTyau;tttt MO,ll;CJTHp0BaHHhIX co6bITHfi ee __, TT. 

l1cTOlfHHKaMH norpemHOCTH onpe,n;eJTCHH.H ypOBH.H cpotta 6hIJTTT 

CTaTHCTHlfCCKHC <PJIYKTyau;tttt MO,JJ;CJTHpOBaHHbIX q>OHOBhIX co6bITHH tt 

pcaJThHhIX q>OHOBhIX co6btTHH, HCnOJlh30BaBIIIHXC.H ,ll;Jl.H HOpMHp0BaHH.H 

ypoBH.H cpotta, a TaK)KC o6Hapy)KCHHbIC norpemHOCTH M0,JJ;CJTHpOBaHH.H 

ycTaH0BKH. ITorpeIIIHOCTh onpe,n;eJTeHH.H HHTerpaJTbH0H CBeTHM0CTH 

CKJTa,JJ;hIBaJTaCb H3 CTaTHCTHlfeCKHX <PJTYKTyau;ttti co6bITHH ee - ee, 
norpCIIIH0CTCti MO,ll;CJTHp0BaHH.H ycTaH0BKH H Heonpe,n;eJTeHHOCTH 

TCOpCTHlfCCKHX BbilfHCJTCHHH celfeHH.H ynpyroro pacce.HHH.H. Bcero 

0TH0CHTCJThtta.H norpemHOCTh onpe,n;eJTeHtt.H celfetttt.H b:.CJ / CJ cocTaBJT.HJTa 

OK0JT0 0.6% B LJ:CHTpaJThHOfi lfaCTH YCTaHOBKH H OKOJT0 1 % B T0pLJ:CB0H 

lfaCTH. 

3ap.H,ll;OBa.H acttMMCTpH.H Bnepe,n;-Ha3a,n; p0)K,]J;CHH.H 

onpe,n;eJT.HeTC.H CJTe,n;yJOLQHM o6pa3oM: 

AFB 
NF-NB 
NF+NB' 

Tay-nap 

(3) 

r,n;e NF - KOJTTTlfeCTBO Tay-nap, ,ll;Jl.H KOTOpbIX HMnyJThC OTpmi;aTCJTbHO 

3ap.H)KeHHOro Tay-JTenTOHa HanpaBJTeH "Bnepe,n;", TO CCTh ero nOJT.Hpm,rtt 

yroJT y,n;oB.lleTBOp.HCT yCJTOBHJO Gr- < goo' a NB - KOJTHlfCCTBO Tay-nap, 

,Ll;Jl.H KOT0pbIX fiMnyJThC T- HanpaBJTeH "Ha3a,n;" (Gr > go 0
). 

HanpaBJTeHtte HMnyJThCa Tay-JTenTOHa annpoKCHMHpOBaJTOCb OCplO 

TpacTa co6hITlf.H, a 3ap.H,n; Tay onpe,n;eJT.HJTC.H no 3ap.H)KeHHhIM npo,n;yKTaM 

ero pacna,n;a. <Po6bJTH.H, B KOTOpbIX peKOHCTpyttpOBaHHbie 3ap.H,ll;bl Tay

JTCnTOHOB HMe.trn O,Ll;HHaKOBblfi 3HaK, He HCnOJTh30BaJTHCb B aHaJTH3e, a H3 

,ll;OJTH TaKHX cq6hlTHfi B peaJTbHbIX ,n:aHHbIX onpe,n;eJT.HJTaCb BCpO.HTHOCTb 
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oum6oqHoro peKoHcTpynpoBamrn 3HaKa 3ap51;-i;a. 

,D,Jrn IIOBbIIIIeHH51 ToqHOCTH BCJmqnHa AFB orrpc;i;CJI5IJiaCb HC 

corJiaCHO cpopMyJie (3), a rryTeM <pHTHpOBaHH51 ll3MCpCHHOro 

,D;H<p<pepemi;ttaJibHOro ceqeHH51 rrpe,n;CKa3aHHCM CTaH;-i;apTHOfi MO/];CJIH: 

da-j d( cos Gr) rv 1 + cos 
28r- + ~ Apa cm-; E>r-. TaKHM o6pa30M 

HCIIOJib30BaJiaCb ,ll;OIIOJIHHTeJibHa51 HH<pOpMaIJ;H51: 3HaqcHHC BCJillqllHhI 

cos Gr, a He TOJibKO ee 3HaK, KaK B (3). 
CttcTeMaTnqecKa51 rrorpeIIIHOCTb orrpc;-i;cJICHH51 3ap51ll;OBoti 

aCHMMCTpHH 6bIJia cpaBHHTCJihHO MaJia, TaK KaK 3KCIICpHMCHTaJihHb!C 

norpeIIIHOCTH KaK npaBHJIO CHMMCTpllqHbl OTHOCHTCJihHO 3aMCHhl 3HaKa 

3ap51,n;a. floJIHa51 norpCIIIHOCTb CKJia/l;h!BaJiaCb ll3 HCOnpc;-i;cJICHHOCTH 

ypOBH51 cpotta, OIIIH6oqHoti pCKOHCTPYKIJ;llll 3HaKa 3ap51;-i;a Tay-JICIITOHa 

ll norpeIIIHOCTH onpe,n;cJieHH51 nonpaBKH, CB513aHHOfi C aCHMMCTpttcti 

Brrepe,n:-Ha3a,n; IIOJI5IpH3aIJ;Hll Tay-JieIITOHOB. Bccro CHCTCMaTHqccKa51 

rrorpeIIIHOCTb COCTaBJI51Jia OKOJIO 0.001 /l;JI51 IJ;CHTpaJihHOti qacTH 

ycTaHOBKH tt OT 0.002 ,n;o 0.007 B TOpIJ;CBOti qacTH. 

Pe3yJibTaTbI ll3MepeHH51 ceqeHH51 ll 3ap51,D;OBOti aCHMMCTpHH nap 

Tay-JieIITOHOB npHBC,ll;CHbI B Ta6JIHIJ;e 1. 9ttepreTnqecKa51 3aBHCHMOCTb 

ll3MepeHHbIX ceqeHH51 ll aCHMMCTpHH IIOKa3aHa Ha pHC. 1. J1HHH51Mll 

IIOKa3aHbI npe,n;cKa3aHH51 CTatt;-i;apTHOti MO,ll;CJIH, BblqllcJICHHbIC npH 

noMOIIJ;H nporpaMMbI ZFITTER. 

"P-2" "Peak" "PS" "P+2" 

Cpe,D;H5151 3HeprH51, r3B 89.438 ·91.278 91.292 92.965 
CBeTHMOCTh, H6-1 8406 4413 8947 9167 

qllCJIO co6bITHti 2683 4132 7823 4147 

O-n, n6 494 1465 1461 696 
/).(]"TT) n6 ±10 ±23 ±17 ±11 

AFB -0.126 -0.006 0.018 0.121 

!).AFB ±0.019 ± 0.015 ±0.011 ±0.015 

Ta6nm~a 1: Pe3yJibTaTbl H3Mepemrn ce'leHHH H 3apHJJ;OBOfi acHMMeTpHH B ceattce 

1995 ro.n.a. 
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B meCTOH rJiaBe onTTCbTBaCTC5I onpC11,CJTCHTTC cpc11,ttctl: np011,0JTbHOti 

nOJT5IpTT3aU,TTTT Tay-JTCnTOHOB no cnCKTpaM TTX a11,pOHHb!X pacna11,0B. 

IT PTTB011,TTTC5I npo1~c11,ypa TT11,CHTttcpTTKaI~TTTT '-lacnn~ TT OT6opa 

a11,pOHHblX pacna11,0B Tay-JTCnTOHOB. Oco6oc BHTTMaHTTC Y11.CJT5ICTC5I 

npOBCpKC KOppCKTHOCTTT M011,CJTTTpOBaHTT5I ycTaHOBKTT TT CB5I3aHHblM C 

3TTTM CTTCTCMaTTT'-ICCKTTM norpcIIIHOCT5IM. OnTTCbIBaCTC5I np01~c11,ypa 

onpe,n;eJTettmr napaMcTpoB CTatt11,apTttoti M011,CJTTT TT3 yrnoBoti 

3aBTTCTTMOCTTT nOJT5IpTT3aU,TTTT. 

HapyIIICHTTC '-ICTHOCTTT B CJTa6bIX B3aTTM011,CtiCTBTT5IX npTTB011,TTT K 

TOMY, '-!TO cpcpMTTOHhI, pO)K11,aTOii~TTCC5I B pacna11,ax Z-6o3otta 06JTa11,aioT 

OTJTTT'-IHOti OT HYJT5I np011,0JTbHOH TTOJT5IpTT3aI~TTCH, BCJTTT'-ITTHa KOTOpotl: 

3aBTTCTTT OT yrna 8 J MC)K11,Y HanpaBJTCHTT5IMTT TTMnyJTbCOB cpcpMTTOHa TT 

ny'-IKOBOI'O 3JTCKTpOHa: 

p A1 · (l + cos 2 C➔) +At· 2 cos(-) 
1 ~ - ( 1 + cos 2 8) + A I A. · 2 cos 8 

(4) 

Tay-JTCTTTOH - C,ll;TTHCTBCHHbIH cpcpMTTOH, nOJT5IpTT3aU,TT5I KOTOporo MO)KCT 

6bITb TT3MepeHa B 3KcncpTTMCHTax Ha J19I1 npH TTOMOII~TT cneKTpOB 

npo,n;yKTOB ero pacna,n;a. 

I1oJT5IpTT3aU,TT5I Tay-JTCIITOHa OTpa)KaCTC5I B YI'JTOBOM pacnpC11,CJTCHTTTT 

npo,n;yKTOB ero pacrra11,a B CTTCTCMC IIOK05I Tay-JTCTTTOHa. ITpTT 3HCpnrnx 

JI9I1-l Tay-JTCTTTOHbl p0)K11,aJOTC5I C JTopcttu,-cpaKTOpOM rrop5I,n;Ka 25, 
n03TOMY yrJTOBOe pacnpc,n;CJTCHTTC B CTTCTCMC IIOK05I Tay npTT nepexo,n;c B 

JTa6opaTOPHYJO CTTCTCMY rrpaKTTT'-ICCKTT Bbip0)K11,aCTC5I B pacnpe,n;eJTeHTTC 

no TTMnyJThCaM npo,n;yKTOB pacrra,n;a. CneKTP pacrr~,n;oB LJacTwmo 

nOJT5IpTT30BaHHbIX Tay-JTcnTOHOB rrpc,n;cTaBJT5ICT co6oti JTTTHCtl:HyJO 

KOM6TTHaU,TTJO cnCKTpOB pacna,n;oB IIOJTHOCTbJO IIOJT5IpJ-!30BaHHbIX Tay

JTCIITOHOB C OTpTTU,aTCJTbHOH TT C nOJTO)KTTTCJTbHOH IIOJT5IpTT3aU,TTCti: 

_.!__ dN _ l - (PT) 1·- ( ) 1 + (PT) 1·+ ( ) 
Nd - 'W + w' 

UJ 2 2 
(5) 

r,n;e w - B006II~C I'OBOp5I JTJ06a5I nepeMCHHa5I, '-IYBCTBTTTCJTbHa5I K 

nOJT5IpTT3aU,TTTT, a f- TT f+ - pacrrpc,n;eJTCHTT5I no 3TOti ncpeMCHHOti ,Zl;JT5I 

Tay-JTenTOHOB C OTpTTU,aTCJTbHOH TT noJTO)KTTTCJTbHOti IIOJT5IpTT3aU,TTetl: 

COOTBCTCTBCHHO. TaKTTM o6pa30M' nOJT5IpTT3aU,TTJO Tay-JTenTOHOB 
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MO)KHO TT3MCpTTTb, qlTTTTTpy5I 3KCTTCpTTMCHT3JibHO IIOJTY'-ICHHhIC CIICKTpbI 

JTTTHCHHOti KOM6TTttau,ttcti cnCKTpOB f- IT 1+' K0TOpbIC MOI'YT 6hITb 

IIOJTY'-ICHbl M011,CJTTTpOBaHTTCM, rrpTT'-ICM nOJT5IpTT3aU,TT5I (Pr) BbICTyrraeT B 

Ka'-ICCTBC rrapaMCTpa q)TTTa. 

B 11,aHHOti pa60TC IIOJT5IpTT3aU,TT5I Tay-JTCTTTOHOB orrpe,n;eJT5IJTaCb npTT 

TTOMOil~TT MCT011,a TTHKJTJ03TTBHOI'O oT6opa O,ll;HOTpeKOBbIX a,n;poHHbIX 

pacna11,0B, cornactto KOTopoMy oT6TTparrTTch pacna,n;h1 T - h±mr0v, r,n;e 

h± - 3ap5I)KCHHbIH IITTOH JTTT6o KaOH, a '-ITTCJTO HCtl:TparrbHbIX nTTOHOB 

n MorJTo rrpTTHTTMaTb 3Ha'-leHTT5I OT HYJT5I TT BbIIIIe. ITpe,n;BapTTTCJihHbIH 

OT6op Tay-rrap IIO'-ITTT COBrra,n;aJI c OT6opOM, onncaHHbIM s rJiaBe 4. 
,ll;arrbHCtiIIITTti OT6op COCT05IJI B rro,n;aBJICHITTT JICIITOHHblX pacrra,n;oB Tay, a 

TaK)KC pacna11,0B Ha TPTT ( TT 6oJiee) 3ap5I)KCHHbie qaCTTTU,bI. 

MHoroTpCKOBblC pacrra,n:bI no,n;aBJI5IJITTCb CJTC,Zl;YIOI.lJ,TTM KpTTTepTTCM: 

KOJITT'-ICCTBO TpCKOB OT pacna,n;a Tay-JienTOHa, 3aperTTCTpTTpOBaHHbIX 

B BCpIIITTHHOM ,ll;CTCKTOpe, ,ll;OJl)KHO 6bIJIO paBH5ITbC5I e,n;TTHTTU,e. 

Pacna,n;bl Tay-JTCIITOHOB Ha 3JICKTpOHbl cpaBHTTTCJibHO HTT3KTTX 3HeprTTit 

(,n;o 10 f3B) OTCCTTBaJITTCb rrpTT IIOMOI.lJ,TT 3HepreTTT'-ICCKTTX noTepb TpeKa 

dE/ dx. I1MCHHO, TT3MepeHHa5I BCJITT'-ITTHa He ,n;oJI)KHa 6hma npeBhIIIIaTb 

3Ha'-ICHTTe dE/ dx, O)KTT,n;aeMoe ,Zl;JI5I nTToHa ,n;aHHoro TTMnyJihca, 6oJiee '-ICM 

Ha Y11.BOCHHYJO rrorpeIIIHOCTb TT3MepeHTTit. 

,ll;aJihHCHIIITTH OT6op 3aBTTCCJI OT 3Ha'-leHTT5I TTHBapTTaHTHOH Macchi 

Minv 3aperTTCTpTTpOBaHHbIX npo,n;yKTOB pacna,n;a Tay-JieIITOHa 

( 3ap5I)KCHHOti '-laCTTTU,bl, KOTOpoti rrpTTIITTCbTBaJiaCh Macca IITTOHa, TT 

q)OTOHOB). K PTTTepTTTT OT6opa 6hIJITT 6oJiee )KCCTKTTMTT ,Zl;Jl5I co6bJTTTH 

C Minv < 0.3 f3B/c
2

, IIOCKOJThKY TTM°CHHO K 3TOMY ,n;TTaTia30HY 

rrptttta,n;JIC)KTTT 6oJibIIITTHCTBO JICIITOHHblX pacrra,n;oB. 

<I>oH 3JICKTpOHOB cpaBHTTTCJibHO 6oJibIIIHX 3Hepmit (6oJiee 

10 f3B) IIO,ll;q,BJl5IJIC5I B OCHOBHOM rrptt IIOMOI.lJ,H 3HeprOBbl)J,CJICHH5I, 

3aperTTCTpttposaHHOI'O B rrepBbIX '-ICTbipex (tt3 ,ll;CB51Ttt) CJT05IX 

3JICKTpoMarHttTHoro KaJiopttMeTpa HPC. 9Ta BCJitt'-lttHa He ,n;oJI)KHa 

6bma rrpeBbIIIIaTb 2 f3B ,Zl;JT5I Minv < 0.3 f3B/c
2

, TT 5 f3B ,ll;JIH OOJihIIIHX 

3Ha'-ICHHit Minv· 

B ,n;ttarra30He Minv > 0.3 f3B/c2 cpoH MIOOHOB 6bm rrpeHe6pe)KttMO 

Marr ( HaJIH'-IHC )KCCTKHX q)OTOHOB HexapaKTepHO ,Zl;Jl5I pacrra,IJ,OB 

T --t µ.vv) tt IIOTOMY He rro,n;aBJI5IJIC5I BO~ce. ,ll;JI5I co6bITttfi )KC c 
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MeHhIIIHMH 3Ha'ICHIUIMH .A1;,w HCnOJTh30BaJTHCh CJIC)Iy!OIIVlC KpHTCpmI: 

TpeK He ,ll.OJT)KeH 6bIJT HMeTh accou,HttpoRaHHhIX CHrttaJTOR B MIOOHHhIX 

KaMepax, a 3HeprOBhI,ll.CJTCHHC B a,n.poHHOM KaJTOpHMCTpC ,JJ;OJT)KHO 6hTJTO 

JTtt6o paBH5IThC5I HYJTIO, JTH6o rrpCBhTIIIaTb 2 r3B B cpc,n;HCM Ha O,Jl;TTH CJTOH 

KaJTOpHMeTpa. 

BhTIIICOTTHCaHHa5I npm~c,n.ypa OT6opa npHMCH5IJTaCh l];JT5I co6bTTHH, 

3aperttcTpTTpOBaHHhTX B IJ;CHTpaJTbHOH 'IaCTH ycTaHOBKTT. ,l],JT5I TOpI~CROH 

qacTTT KpttTeptttt 6bIJTTT HecKOJThKO 6oJTcc )KCCTKTTMTT: rroTcpTT dE/dx He 

,D;OJI)KHhI 6hIJTTT npeBhTIIIaTb O)KTT,D;aCMOC ,Jl;JT5I TTTTOHa 3Ha'ICHTTC 6oJTCC 

'IeM Ha 1.5 ( BMeCTO 2) rrorpemHOCTTT H3MCpCHTT5I, a BMCCTO KpHTCpTT5I 

Ha 3tteproBhI,D;eJTettTTe B HPC TTCTTOJTh30BaJTOCh CJIC)Iy!OII~cc ycJTOBTTc: 

3HeprOBhI,D;eJTeHTTC B Topu;eBoM 3JTeKTpOMarttttTHOM KaJTOPTTMCTpc FEMC 

(B r3B) He ,D;OJT)KHO 6bIJTO rrpeBhTIIJaTh 0.6 HMTTYJThCa TpCKa (B r3B/c). 

,l],aHHa5I npou;e,n;ypa npTTMCH5IJTaCh K ,n;attHh!M, co6paHHhIM B 

3KcnepttMeHTe ,l],EJI<DM c 1992 rro 1995 ro;:i;. Bccro 6bIJTO oT06patto 

54080 O,D;HOTpeKOBh!X a;:i;poHHh!X pacrra,n;oB. 9cpcpCKTTTBHOCTh OT6opa 

COCTaBTTJTa 76%, B TO BpeM5I KaK ypoBCHh cpoHa COCTaBJT5IJT 3.0% OT 

JTenTOHHhIX pacrra,n;oB Tay TT 1.1 % OT "BHeIIIHCro cpoHa" ( co6hITTTH, B 

KOTOpbIX He npOTTCXO,D;HJTO pmKJJ,CHTT5I Tay-nap). 

3Ha'IeHTTe cpe,n;HCH TTOJT5IpTT3al~TTTT Tay-JTeTTTOHOB onpc,n;CJT5IJTOCh 

qmTTTpoBaHHCM TpCXMepnoro pacnpc,n;CJTCHTT5I no rrcpcMCHHh!M lvf;,w, 
cos 0 TT cos 1/J. 3;:i;ech 0 - yroJT MC)K)Iy HanpaBJTCHTTCM TTMITYJTbCa Tay

JTenTOHa H HarrpaBJTeHTTCM TTMIIYJThCa a,n;poHa ( a,n;poHHOr0 pC30HaHca) 

h B CTTCTeMe noK05I Tay. Ero 3Ha'IeHttc peKOHCTpyupoBaJToch KaK 

COS()= [2ph/Pr - 1 - (Minv/rn7 )2]/[1 - (Minv/rn7 )2]. AHaJIOrH'IHO, 1/J 
onpe,n;eJT5IJTC5I KaK yroJT Me)KJJ,Y HarrpaBJTCHH5IMTT TTMnyJThCOB (J-MC30Ha TT 

3ap5I)KCHHOrO nTTOHa OT pacrra,n;a p: cos 1/J rv [ Ech - En,n] / [ Eel, + Enrn], 
r11:e Ech - KTTHeTH'ICCKa5I 3HeprH5I, acCOIJ;TTTTpycMa5I C TpCKOM, a 

Enen - CyMMapHa5I 3HCprTT5I BCeX 3apcrTTCTpTTpOBaHHhlX cpOTOHOB. 

9KcnepTTMeHTaJThHO H3McpeHHOe pacrrpe,n;eJTeHTTC co6h!THH no 

YKa3aHHhIM TpeM rrcpeMCHHh!M qmTTTpoBaJTOCh rrpe~CKa3aHH5IMH 

MOJJ:CJTTTpoBaHH5I, rrpTT'ICM B Ka'ICCTBC rrapaMCTpa qmTTTpOBaHH5I 

Bh!CTynaJTO cpeJJ:HCC 3Ha'ICHTTC IIOJT5IpTT3au;TTtt Tay-JTCnTOHOB PT. 
3Ha'IeHTTC nOJT5IpTT3aI~TTTT orrpc,n;CJT5IJTOCh HC3aBTTCTTMO ,,JJ;JT5I BOChMTT 

JJ:TTaIIa30HOB 3Ha'-ICHHH IIOJT5IpHOro yrJTa 8r HanpaBJTCHTT5I TTMTTYJThCa 
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Tay-JTCTTTOHa, KOTOpb!H pCKOHCTpyTTpORaJTC5I TaK )KC, KaK TT npTT 

TT3MCpCHTTTT 3ap5IJJ:OROH aCTTMMCTpTTTT. Pc3yJThTaTbl TT3MCpCHTTH l];JT5I 

Ka)K,JJ;Oro TT3 yrnORh!X JJ:TTaIIa30HOR npTTRC,ll;CHhl B Ta6JTm~c 2. TToKa3aHbl 

KaK pC3YJTbTaThl 0T,JJ;CJThHh!X ro,n;0RblX ccaHCOR, TaK TT ycpCJJ:HCHHh!C 

3Ha'ICHTT5I JJ:JT5I Bccro rrcpTTo,n;a na6opa ,n;attHhIX. 

I1HTCpRaJT 1992 1993 . 1994 1995 Bee 

("()S (-0 ro,n; ro,n; ro,ri; ro,n; JJ,aHHh!C 

1 -0.940 : -0.809 -0.043 -0.074 +0.091 - +0.006 
±0.086 ±0.086 ±0.070 ±0.046 

2 -0. 732 : -0.488 - -0.013 +0.029 -0.047 -0.002 
±0.047 ±0.036 ±0.048 ±0.025 

3 -0.488 : -0.244 - -0.007 -0.023 -0.082 -0.014 
±0.050 ±0.038 ±0.048 ±0.026 

4 -0.244 : 0.000 - -0.115 -0.066 -0.197 -0.116 
±0.053 ±0.042 ±0.054 ±0.028 

5 0.000 : 0.244 - -0.146 -0.127 -0.143 -0.137 
±0.052 ±0.042 ±0.053 ±0.028 

6 0.244 : 0.488 - -0.243 -0.157 -0.184 -0.189 
±0.047 ±0.038 ±0.049 ±0.025 

7 0.488 : 0. 732 - -0.219 -0.289 -0.240 -0.256 
±0.046 ±0.035 ±0.045 ±0.024 

8 0.809 : 0.940 -0.229 -0.205 -0.195 - -0.209 
±0.079 ±0.090 ±0.069 ±0.045 

Ta6J1m~a 2: 3tta<JeHTrn cpe11,ttett rrpOJ],OJThHOtt TIO.i151ptt3aT\IHI Tay-JJeTITOHOR. 

11 pttRe)],eHhl TOJThKO CTa TTTCTTT'leCKTTe rrorpemHOCTTT 113:),!epeHI!tt. 

Oco6oc BHHMaHTTC R pa60TC y,n;cJTHJTOCh np0RCpKC corJTaCTT5I 

MOJJ,CJTTTpOBaHTT5I C pCaJThHhIMTT ,n;aHHhIMTT, TT0CK0JThKY 3Ha'-ICHTTC 

TTOJT5IpH3aI~TTTT orrpc,n;cJTHJT0Ch cpaKTH'-ICCKTT nyTCM cpaRHCHH5I pCaJThHh!X 

TT MO;:J;CJTTTpORaHHh!X pacrrpc,n;CJTCHTTH. Mo,n;cJTTTpORaHTTC Ka)K,JJ;OH 

TTOJJ:CHCTCMhT ycTaHORKH rrpORCp5IJI0Ch rrpn TTOMOII~TT HC3aRHCTTMh!X 

na6opoR co6hITTTH' OT06paHHhlX H3 pCaJihHh!X H TT3 M0,JJ;CJTHpoRaHHh!X 

11:aHHh!X. HarrpnMcp, MO,ll;CJIHpORaHHC MIOOHHhlX KaMcp rrpOBCp5IJI0Ch 
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rrpH ITOMOIIJ;H MIOOHOB, OTo6paHHbIX a11,pOHHb!M KaJIOpHMCTpOM, a 

MO!I,CJIHpoBattnc OTKJIHKa a11,pOHHOI'O KaJiopHMCTpa - rrpn ITOMOII~H 

MIOOHOB, OT06pattttb!X MIOOHHbIMH KaMcpaMH. B CJIJ'-IaC o6ttapy)KCHH51 

paCXO)K!I,CHHH C pcaJibHhIMH 11,aHHhlMH B MO!I,CJIHpoBaHHC BHOCHJIHCh 

COOTBCTCTBJIOU~HC nonpaBKH. CncTcMaTH'ICCKa51 norpCIIIHOCTh 

H3MepeHH51 ITOJI5IpH3au,nn onpCi],CJI51JiaCh B OCHOBHOM CTaTHCTHKOH 

peaJibHbIX co6bJTHH, HCITOJlh30BaBIIIHXC5111,Jl51 npOBCpKH MO!I,CJIHpOBaHH51. 

Hatt60JibllIJIO CHCTCMaTH'ICCKYJO norpCIIIHOCTh BHOCHJIO MO!I,CJIHpOBaHHC 

OTKJIHKa 3JICKTpOMarHHTHbIX KaJIOpHMCTpOB. floJIHa51 CHCTCMaTH'ICCKa51 

norpeIIIHOCTh 6.PT cocTaBJI5IJia ±0.00G5 1I,JI51 IWHTpaJibHOH qacTn 

ycTaHOBKH H ±0.014 11,Jl51 TOPIJ.CBOH qacTH. 

,l(JI51 HHTcprrpcTar~nu pe3JJihTaToB B paMKax CTaH!l,apTHofi 

M0,11;€JIH H orrpci],CJICHH51 napaMcTpOB AT H Ae HCITOJih30BaJiach 

nporpaMMa ZFITTER, KOTopa51 IT03BOJI51Jia yqccTb pa3JIH'IHhIC 

acpcpeKTbI: 3aBHCHMOCTb ITOJI5IpH3aIJ,HH OT 3HCprHH YCKOpHTCJI51, 

BJIH5IHHe H3JIJ'ICHH51 H3 Hat:JaJibHOro COCT051HH51, 3JICKTpOCJia6bJC 

pai],HaI~HOHHhIC rronpaBKH H !1,p. l13MCpCHHa51 yrJIOBa51 3aBHCHMOCTh 

cpC1I,HCH ITOJI5IpH3aI~HH Tay-JICITTOHOB <pHTHpOBaJiaCb rrpe,n;cKa3amrnMn 

ZFITTER, rrpH'IeM B Kat:JecTBe napaMeTpoB <pHTHpOBaHH51 BhICTyrrann 

3Hat:JeHH51 AT H Ae (ttJIH Ae !1,JI51 CJ1yqa51 JICITTOHHOH yttnBepcaJihHOCTH 

AT= Ae = A,). 
Pe3JJlhTaT <pHTHpOBaHH51 YrJIOBOH 3aBHCHMOCTH ITOJI51pH3aI~HH ITOKa-

3aH Ha pnc. 2. BhIJIH rroJiyt:Jctthr CJICiJ,YIOIIJ,He 3Hat:Jcttnfl napaMcTpOB A: 

AT= 0.1228 ± 0.0101 ± 0.00G8 

Ae = 0.1383 ± 0.0142 ± 0.0005 

i],Jlfl CJ1yqa51 OTCYTCTBH51 JICITTOHHOH yttnBepcaJihHOCTH, H 

A, = 0.1282 ± 0.0083 ± 0.0043 

,Zl;J151 CJ1yqa51 JICITTOHHOH YHHBCpCanbHOCTH. J13 H3MepeHHOH BeJIH'IHHbJ 

Ai' MO)KHO rroJiyt:JHTh 3Hat:Jcttne acpcpeKTHBttoro yrna Batltt6cpra: 

sin 20~jJ = 0.2339 ± 0.0012 
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Pttc. 2: Cpe,n;mrn nrurnptt3au;mr Tay-JieTITOHOB B 3aBHCHMOCTH OT nomrpHoro 

yrna HanpaBJieHHH HMTIYJihCa OTpttu;aTeJibHO 3apH)KeHHOro Tay-JieTITOHa. ToqKaMtt 

TIOKa3aHb[ H3MepeHHH, JIHHHHMH - pe3yJihTaThl ¢ttTttpOBaHHH. 

B Ce,[J;bl\JOA rJiaBe OITHCbJBaeTCfl ITOHCK rHITOTeTH'I€CKoro 

attOMaJ!bHOJ.'0 T€H30pttoro B3aHMOi],€HCTBH51 Tay-JieITTOHOB, KOTOpoe 

xapaKTepH3JeTC51 HaJIH'IH€M npOH3B0,Zl;HhIX B JiarpaH)KHaHe 

B3aHMO!l,€HCTB~rn. BBO,Zl;HTCfl Heo6xo,n;HMhIH TeopeTHt:JeCKHit cpopMaJIH3M. 

AttaJIH3 JICITTOHHbIX H a,n;poHHhIX pacnai],OB Tay-JieITTOHOB B npei],e,)lax 

aKcnepHMeHTaJibHOH TO'IHOCTH corJiacyeTC.H C npei],ITOJIO)KCHHeM 06 

OTCJTCTBHH aHOMaJihHOro B3aHMO,n;eitCTBH.H, 'ITO IT03BOJI.HeT ITOCTaBI,JTb 

BepXHHit npei],eJI Ha B€JIH'IHHY ero acpcpeKTHB~Ott KOHCTaHTbI CB.H3H. 
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ITpe,n,rroJiararroch, '-ITO 3cpcpeKTHBHhTH JiarpamimaH R3aHMO,ll,CHCTJHUI 

,ll;JI5I pacrra,n;a Tay-JICIITOHa HMCCT CJIC,JzyTOII~HH Rtt,n;: 

g { 1 - "-l KW ( 1 - ,-~ ) } .C = m W°' T'Yo--V + _T_f)f3 TrJ01,--v + h.c. 
v2 2 2mT 2 

(6) 

r,n,e W°' - CJia6hrtt 3apmKeHHhitt TOK rrpo11;yKTOR pacrra11;a \V-6o3oHa, 

a aHOMaJibHa5I '-faCTh JiarpaH)KttaHa rrporropr~HOHaJibHa 6c3pa3MCpHOH 

KOHCTaHTe K;v, rrpe,n;cTaBJI5ITO~ett CHJIY aHOMaJibHOrO TCH30pHoro 

B3aHMO,ll;CHCTBH5I. IJ;eJibTO ,n;aHHOro HCCJIC,ll,OBaHH5I 6hTJIO H3MCpCHHC 

BCJIH'-fHHhI K~ HJIH ycTaHOBJICHHC ee Bepxttero npc,n;cJia. 

Ifa (6) MoryT 6bTTh noJIJ'-ICHhT HCKa)KCHH5I cnCKTpOB pacna,ll,OB 

Tay-JieITTOHOB, BhT3BaHHhIC HCHJJICBhTM 3Ha'-ICHHCM rrapaMCTpa K;v. 
ITottCK aHOMaJihHoro TCH30pHoro B3attMO,ll;CHCTBH5I rrpott3B0,ll,HJIC5I 

nyTeM cpaBHCHH5I 3KCnepHMCHTaJihHO TT3MepeHHblX cncKTpOB C 

TeopeTH'-fCCKTTMTT rrpC,lf,CKa3aHTT5IMTT ,ll;Jl5I pa3JITT'-IHbTX 3Ha'ICHHH 

K~. IT PTTMCH5IJITTCh KaK '-ITTCTO JienTOHHhie, TaK TT noJiya,ll,pOHHbIC 

pacrra,n,hI Tay-JienTOHOB. OT6op '-IHCTO JICITTOHHhIX pacrra,n,oB aBTOpOM 

,ll,TTCCCpTaD;HTT He npott3B0,ll,HJIC5I. I1cnOJih30B8JIHCb Ha6opbl co6bTTTTH) 

OT06paHHhIX ,ll,Jl5I H3MCpCHTT5I nOJI5Iptt3aIJ,HTT (cM. 121). 9JICKTpOHbT 

H,ll,CHTH(pTTD;TTpOBaJITTCb nptt nOMO~H 3JICKTpoMarHTTTHOrO KaJIOpTTMCTpa 

TT H3MepeHHH noTeph dE / dx ( COOTHOIIICHTTC 3cpcpCKTHBHOCTh / cpOH 

COCTaBJI5IJIO 72% / 4 % ) , a MTOOHhT - npTT ITOMOID;H a,n,pOHHOro KaJIOpTTMCTpa 

TT MTOOHHhIX KaMep ( 3cpcpeKTTTBHOCTh/ cpoH 85% / 4 % ) . IToJiya,n,pOHHhlC 

)KC pacna,n,hr OT6TTpaJIHCb nptt ITOMO~TT npou;e,n,_yphl TTHKJIT03HBHOro 

OT6opa, onTTCaHHOH s masc 6. 

3Ha'-fCHTTe K~ onpc,n,eJI5IJIOCh cpttTttpoBaHHCM 3HCprcTH'-fCCKHX 

cneKTpOB 3ap5I)KCHHbIX '-faCTHD; B CJiyqac JICnTOHHhlX pacna,n,oB 

TT TpexMepHbIX pacnpc,n,eJICHTTfi no rrepCMCHHbIM Minv, cos 0 
TT cos 'l/J ( onpe,n,eJICHHhTX s rJiaBe 6) R CJiyqac noJiya,n,poHHhIX 

pacna,n,oB. B Ka'-fCCTBe TTJIJITOCTpar~TTH Ha pTTC. 3 nOKa3aH pC3JJihTaT 

cpttTTTpOBaHH5I 3HeprCTWICCKOro CITCKTpa pacna11;0R T ------> µ.vv. 
OcHORHhTMTT HCTO'-fHHKaMTT CHCTCMaTTT'-fCCKTTX norpCIITHOCTCfi 

5IBJI5IJITTCb orpaHH'-fCHHOCTb CTaTTTCTHKTT MO,ll,CJITTpOBaHHbIX co6hTTTTfi, 
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MO,ll,CJITTpORaHHC OTKJIHKa 3JICKTpOMarHHTHoro KaJIOpttMCTpa, 

rrorpCTITHOCTb H3MCpCHH5I HMnyJihCa 3ap5I)KCHHhIX qacTTTIJ; TT 

HConpC,ll,CJICHHOCTb ypORH5I <pOHa. 

B pC3JJihTaTc <pttTttpORaHTT5I CITCKTpOR pcaJibHhlX 

noJirrcHbl CJIC,ll,YTOII~HC 3Ha'-ICHH5I rrapaMCTpa f, ~1·: 

,ll,aHHhIX 6bIJIH 

T------, (']J,/JT 

r ____, ,,vJlvT 
T ------, h(r11r0 )vr 

1,·~
1 = +0.1G2 ± 0.078 ± 0.030. 

1,-~
1
· = -0.0-13 ± 0.057 ± 0.032. 

1,-~
1
· = -0.122 ± 0.059 ± 0.025. 

ITcpRa5I onrn6Ka nptt Ka)K,ll,OM 3Ha'ICHHH ITOKa3hIRaCT CTaTttCTH'-fCCKYTO 

norpCTITHOCTh, a RTOpa51 - CHCTCMaTtt'-fCCKJTO. YcpC,ll,HCHHC Tpcx 

pC3YJihTaTOR C Y'-ICTOM KoppcJim~tttt CHCTCMaTtt'-fCCKHX norpCIITH0CTCfi 

,n,acT: 

K~
1 = -(J.029 ± 0.03G ± 0.018 

B rrpor~c,n,_ypc ycpC,ll,HCHH5I noKa3aTCJib XH-KRa,n,paT R rrcpCC'ICTC Ha 

o,n,ny cTcrrcHh cso6o,n,hr cocTaRJI5IJI x2 
/ N,1v1 = 7.G/2. Bcpo5ITnocTh 

o6Hapy)KCHtt5I TaKoro )KC ttJitt xy,n,mcro cornactt51 MC)K,ll,Y TpCM5I 

TT3MCpCHH5IMH COCTaBJI5ICT 2.3%. 

Ycpc,n.HCHHOC 3Ha'-ICHHC napaMCTpa 1,-~
1 

COBMCCTHMO C HJJICM 

R npc,n.cJiax norpcTITHOCTH H3MCpCHtt51, '!TO n03ROJI5ICT C,ll,CJiaTb 

CJIC,ll,YTOII~HH Rh!BO,ll,: aHaJitt3 ,n.aHHblX 3KCIICpttMCHTa ,LI,EJI<l>I1 HC Rhl5IBHJI 

nptt3HaK0B cyn~CCTBORaHtt5I aHOMaJibHOrO TCH30pHoro R3attMO,ll,CfiCTRtt5I; 

BCC ,n,aHHhIC YJ1.0RJICTBOpttTCJibHO onttCbIRaTOTC5I CTaH,n.apTHOfi MO,ll,CJibTO. 

,LI,onycTTTMhifi HHTCpRaJI 3Ha'-ICHHH 1,-~r C ypORHCM ,ll,0CT0RCpH0CTH 90% 

C0CTaRJI5ICT -0.09G < 1,-~r < 0.037. 

B 3aKJIIO'-IeHIUI KpaTKO cyMMttpyTOTC51 pC3JJihTaTbl pa6oTbI: 

1. ABTOpOM pa3pa6oTaH MCTO,ll, OT6opa co6hITttft p0)K,ll,CHH51 nap 

Tay-JICITT0HOB. 9TOT MCTO,ll,, R 'IaCTHOCTH, n03ROJIHJI BIICpBbIC 

ocyn~CCTBHTb OT6op Tay-nap R TOp!~CROft qacTTT ycTaHOBKTT 

Hl 
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peaJibHbIX ,n;aHHblX ll )J;JIH ,n;aHHbIX, MO)J;eJIHpOBaHHblX C yqeTOM aHOMaJlhHOro 

Tef[30pHoro B3aHMO,n;eliCTBHH. BHtt3y: Te )Ke cneKTpbl noCJie BblqHTaHHH 

npe,n;CKa3aHHH CmH,n;apTHOlf MO)J;eJIH. 
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,LJ;EJI<Dl1. B IJ,CJlOM MCTO,ll; 06ecneq1rnae-r BbICOKYIO 9cpcpeKTHBHOCTb 

oT6opa (6onec 60% OTHOCHTeJihHO nonttoro Tenecttoro yrna) 

npH HH3KOM ypOBHC OCTaTOqHoro cpotta ( OT 2.5% ,n;o 4.5% B 

3aBHCHMOCTH OT 9HeprHH CTOJIKHOBCHHfi). 9cpcpeKTHBHOCTb OT6opa 

onpc,n.cmrnacb H3 Mo,n;enHpoBaHH5I, a ypoBetth ocTaToqttoro cpotta -

H3 peaJibHbIX ,n;aHHbIX. 

2. Onpc,n.cJICHhI 3HaqeHH5I ceqeHHH H 3ap5I,D;OBhIX acHMMe'rpHfi 

p0)!<:,ll;CHH5I Tay-nap npH qeTbipex pa3JIHqHhIX 9HeprH5IX 

CTOJIKHOBCHHfi B paiiottc Z-pe3ottattca. IlpoBe,n;etta ou,ettKa 

CHCTCMaTHqCCKHX norpernHOCTefi H3MepeHHfi. IlonyqeHHbie 

pe3yJibTaTbl xoporno corJiacyIOTC5I C npe,n;cKa3aHH5IMH CTaH,n;apTHOfi 

MO)];CJIJI JI MoryT 6bITb JIHTepnpe-rHpOBaHbl KaK onpe,n;eneHJle "R
OTHOllICHJl5I" JI "nonrocttofi acJIMMe'rpHH" Tay-nap: 

RT = 20.84 ± 0.13 

A~~ = 0.0241 ± 0.0037 

3. Onpe,n;enetta cpe,n;tt5I5I npo,n;oJihHa5I non5IpJl3aIJ,J15I Tay-nenTOHOB, 

a TaK)I<:C ee yrJIOBa5I 3aBJICHMOCTh, )];JI5I qero HCnOJib30BaJIJICb 

a,n;poHHhie pacna,n;bI Tay-nenTOHOB, OT06paHHbie npJI nOMOIIJ;JI 

cneu,JlaJibHO pa3pa60TaHHOH npou,e,n;ypbl H,ll;CHTHq>HKaIJ,JIH 

qacTHIJ,. BnepBbie onpe,n;eneHa nOJI5IpJl3aIJ,J15I Tay-nenTOHOB, 

3aperHCTpJ1poBaHHbIX B Topu,eBofi qacTJI ycTaHOBKJI ,LJ;EJI<Dl1. 
11HTepnpeTaIJ,J15I pe3yJihTaTOB B paMKax CTatt,n;apTHOfi MO,]J;eJIH 

n03BOJI5ICT onpe,n;eJIJITb 3HaqeHHe 9cpcpeKTJIBHOro yr JI a 

CMCllIJIBaHH5I: 

sin 20~1} = 0.2339 ± 0.0012 

4. BnepBbie 9KCnepJIMCHTaJibHO HCCJIC,ll;OBatta B03M0)!<:HOCTh 

cym;ecTBOBaHH5I aHOMaJibHbIX TCH30pHbIX B3aJIMO,n;efiCTBHfi, 

xapaKTepttt3yIOm;HXC5I HaJIJlqHeM npOJl3BO,]J;HblX B narpaH)I<:JlaHe 

B3aJIMO,n;efiCTBH5I. IlpoBe,n;eHHhifi aHaJIJl3 CIICKTpOB 

pacna,D;OB I Tay-nenTOHOB nOKa3aJI, qTO CJIJia aHOMaJibHOro 

B3aJIMO,n;efiCTBJl5I cornacyeTC5I C HYJICBbIM 3HaqeHJICM B npe,n;e.rr~ 
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9KCrrepttMeHTaflhHOlt 
HHTepBM 3HaqeHttH 

TOqHOCTH. YcTaHOBflCH )J.OBCpHTCflhHbilt 
9cpcpeKTHBHOlt KOHCTaHThI CB5I3H /',;~v 

aHOMMhHOro B3aHMO,n:ettCTBtt5I: 

-0.096 < K~V < 0.037 (907< CL) 

CrrHcoK JIHTepaTyphI 

[1] DELPHI coll., P.Abreu, ... , I.Boyko et al., E.Phys . .J. C16 (2000) 371 

[2] DELPHI coll., P.Abreu, ... , I.Boyko ct al., E.Phys . .J. C14 (2000) 585 

[3] DELPHI coll., P.Abreu, ... , I.Boyko ct al., E.Phys . .J. C16 (2000) 229 

[4] r.,II,.AneKceeB, ... , 11.P.BoltKo tt ,n:p., TTttchMa B 9l..JA5I N2_ 1 [98]-
2000, CTp.5 

[5] I.Boyko, "Improved measurement of tau polarisation through its 
hadronic decays", in proc. of HADRON STRUCTURE'96 confer
ence, Stara Lesna, Slovakia, 12-17 Fehr. 1996 

[6] I.Boyko, "An updated measurement of tau polarisation in Z decays", 
talk 5al/ A05188 in proc. of the 9th Meeting of the APS Division of 
Particles & Fields (DPF'96), Minneapolis, USA, 10-15 Aug. 1996 

[7] I.Boyko, "Tests of lepton universality in tau decays", in proc. of 
the International Conference on High Energy Physics, Tampere, 
Finland, 15-21 July 1999 

[8] I.Boyko, "Tau polarization at DELPHI", in proc. of 6th Internation
al Workshop on Tau Lepton Physics, Victoria, Canada, 18-21 Sept. 
2000 

[9] I.Boyko, "Lorentz structure in tau decays", in proc.
1 

of 6th In
ternational Workshop on Tau Lepton Physics, Victoria, Canada, 
18-21 Sept. 2000 

ITonyqetto 16 01m16pH 2002 r. 


