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B pa6oTe npHBO,!lHTC51 npe.uBapmeJibHblH pe3yJibTaT H3MepeHH51 napaMeTpa 
HaKJIOHa BeKTOpHoro cpopMqJaKTopa A.+ B pacna.ue K+ ➔ it

0 e+v, IlOJI)"leHHblH 
Ha CTaTHCTHKe 14000 co6bITHH, 'ITO COCTaBJI51eT JIHlllb 1/4 'laCTb BCex 3KCnepH
MeHTaJibHbIX .uaHHbIX, OTo6paHHbIX nptt o6pa60TKe. IlOJI)"leHHOe 3Ha'leHHe Haxo
AHTC51 B xopoUieM cornaCHH C MHpOBblM cpe.UHHM, H TO'lHOCTb H3MepeHH51 cpaBHH
Ma C TOllHOCTblO, .!lOCTHIBYTOH B JI)"IUIHX 3KCnepHMeHTax. 3KcnepHMeHT npoBO
AHJIC51 Ha ycrnHOBKe «f11nepoH» B HCl>B3, r. CepnyxoB. 

Pa6oTa BhIIIOJIHeHa B Jla6oparnp1111 51AepHbIX npo6neM OH51H. 
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In this work the preliminary result of the measurement of the vector formfac
tor slope parameter ).,,+ for the K+ ➔ 1t

0 e+v decay is shown. It is based 
on 14000 events, which account for only 1/4 of all the experimental data selected 
on processing. The result is in good agreement with the wold average value 
and the accuracy of measurement is comparable with the accuracy achieved 
in the best experiments. The experiment was carried out at the «Hyperon» set-up 
in IHEP. 

The investigation has been performed at the Laboratory of Nuclear Problems, 
JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna, 1999 



B.IO.EaTycoB, IO.A.EyJlamB, B.E.B1rnorpaJlOB, B.B.fnaroneB, 
M.IO.Jl.oporneHKo, I0.11.Jl.aBbUIOB, IO.<l>.JloMaKIIH, C.H.MamoKOB, 
11.A.MIIHallIBlfJIII, O.E.IlyxoB, B.11.PoMaHOBCKIIH, H.JI.PycaKOBII'l, 
H.A.PycaKOBII'l, A.A.CeMeHoB, A.C.ConoBbeB, B.E.<l>mmrn, 
11.E. l-lIIpIIKOB-30pIIH, r.A. t.JnaqIIJ(3e, A.H.lllamornH 

O6aeoune1-11-1b1u uncmumym .Roepnbtx ucCJ1eooBanuu, l(y6na 

A.M.EnIIK, B.H.KonocoB, B.M.KYTbIIH 

Hncmumym ¢u3uKu BbtcoKux 3nep2uu, CepnyxoB, PoccU.R 

A.HopJlaHOB, JI.JIIITOB, P.I.J,eHoB 

Co<fJuucKuu zocyoapcmBeHHblU ynuBepcumem, EoJ1zapU.R 

r.BeneB 

EoJ1zapcKaR AKaoeMU.R nayK, Co<jJU.R 

A.C.KypIIJilfH 

Ha[JUOHaJlbHblU [Jenmp qJU3UKU IJQCmU[J U 6blC0KUX 3Hepzuu, MuncK 

© 06be.n1,1HeHHb1~ 1-1HcnnyT si.nepHblx 1,1ccne.nosaH1,1~. Ay6Ha, 1999 

I 
? 

r 

.. 

~ 

BBeAeuue 

PacnaJ( K+➔ n-0e+v (K,J lfCCJieJ(OBaJICH BO MHOrIIX 3KCnepIIMeHTax. 

l1ony,-1eHHbie pe3yJibTaTbl xopOillO COOTBeTCTByroT CTaHJ(aprnofi: (V -A)-TeopIIII. 
OJ(HaKO B llOCJieJ(HeM no BpeMeHII If CaMOM TO'IHOM 3KCnepIIMeHTe [l], 
BblllOJIHeHHOM Ha cepnyxoBCKOM ycKOpIITeJie Ha YCTaHOBKe «fIInepoH», IlOKa3aHO, 

'!TO <pHT llHarpaMMbl Jl.anHTUa C IlOJIHbIM MaTPII'IHbIM 1JieMeHTOM ]laeT He ttyJieBbie 

3Ha'leHHH cKam1pHoro H TeH30pHoro q>OpMq>aKTOpOB. B 1990-1995 IT. Ha 

MOllH!pHUttpoBaHHOH ycTaH0BKe [2] (pHC. 1 ), B KOTopyio BXOMT: llOBOpOTHblli 

CIT-129 •H cneKTpoMeTpH'leCKHH MC-12 MarHIITbI, 39 rrporropUIIOHaJibHbIX KaMep II 

3JieKTP0MarHIITHble KaJIOpIIMeTPbI Jlf,1];1, Jlf,[{2, 6bm Ha6paH . 60JiblllOH 

CTaTIICTH'leCKIIH MaTepIIaJI, B TOM 'llICJie Ii IJO K,3 -pacnaJ(y. Enaro]lapg HaJIIl'IIIIO 

MarHHTa H KaJIOpIIMeTpa, ll03BOJIHIOIUIIX Ii3MepIITb KaK IIMIJYJihC, TaK Ii 3HeprIIIO 

ll03HTp0HOB, 3Ha'IIITeJibHO ynyqiuaeTCjj B03MO)[(HOCTb IIX IIJ(eHTII<pIIKaUIIII Ii IJ03T0MY 

6oJihlllOH IIHTepec npe,nCTaBJijjeT lfCCJieJ(OBaHIIe pacrraJ(a K,3 Ha OCHOBe HOBbIX 

,naHHbIX C ueJihlO npoBepKII pattee IJOJiy'leHHbIX pe3yJihTaT0B. 

IlK5 

IlK6 i--:::: :::::-,,u1K8 

Jlf,lll 
Jlf,112 

Il Y'I KOBLI ii cneKTpOM eTp CneKTpOM eTp BTOP H 'IHLI X '13CTH11 

Pttc.1. CxeMa Mo.nmfmunposattttofi: ycTaH0BKH «fimepoH» 

B Ka'!ecrne rrepsoro Illara Ha 3T0M rryTII HaMII 6hma npoll3se,neHa o6pa6oTKa 

'laCTII Ha6paHHOro MaTepIIana II IJOJiy'leHa CTaTIICTIIKa 14000 co6bITIIH pacnaJ(0B. Ha 

OCHOBe 3TOH CTaTHCTIIKII · orrpe,neJieH napa.\f~ HaKJIOHa BeKTOpHoro q>OpMq>aKTopa 

/4+ , KOTOpbIH cornacyeTCjj C MIIpOBhIM cpeJ(HIIM 3Ha'leHIIeM . 

MaTpH'IHLiii 3JieMeHT K,3 -pacnaAa M0,KH0 3anucaTL B BHAe 

lv/2 oc. f+2(q2)L2(E .,E .) , 
e ,r 

r.ne L2(E .,E 0 )=2E .E .. -MK(W-E .) e ,r e .. ,r 
- cpyHKUlljj KIIHeMaTII'leCKIIX 

rrapaMeTP0B rrpo,nyKToB pacrra.na, E,. E,,, E, - 3HeprIIII nenToHa, n- -Me3oHa, 

. . n,.. .. . _ . . 11 ••• ~ --'!VT I 
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HeihpHHO H w = M; +m; -m; 
2M 

noKOll K + • K 

- MaKCHMaJILHrul :meprHll 1i -Me30Ha B CHCTeMe 

BeKTOpHhlH q>OpMq>aKTop f. llBJllleTCll uemecTBeHHOH q>yHKUHeii KBanparn 

4-HMnyn1,ca q 2' nepe,naHHOro nenTOHHOH nape (e·, V ), H 061,1•1110 3anuc1,rnae-rcl1 B 

JIHHeHHOM npH6JimKeHHH: 

2 q2 
f~ (q ) = /. (O) · (l + J. -

2
). 

m,,. 

3aBHCHMOCTJ, BeKTopHoro qiopMq>aKTopa f. OT q 2 MO)KHO nonyqHTh 

MoneJILHO He3aBHCHMLIM nyTeM Ha OCHOBe cpaBHeHH.H ua6monael'.!oro 

pacnpe.neneHH.H co6LITHH no q 2 C pacnpe.neneHHeM, pa31,1rpaHHbIM MCTO.LIOM MOHTe

Kapno C HCnOJib30BaHHeM MarpHqHoro :meMeHTa B npennoJIO)KeHHH /.(q2) = /.(0). 

06pa6oTKa 3KCnepHMCHT3JlbHblX .r.aHHblX II paC'ICT 3KCCDTauca 

AHaJIH3 nonyqeHHOH HHq>OpMaUHH 61,m npoae,neH Ha OCHOBe naKeTa 

nporpaMM peKOHCTPYKUHH co6bJTHH, KaJIH6pOBKH KaJIOpHMeTpOB, onpe.neneHHll 
rrpocrpaHCTBeHHOro noJIO)KeHHll ,neTeKTOpOB H pacqern '.)(pq>eKTHBHOCTH 

perHcrpaUHH, I:ICCJie,nyeMbIX pacnanou a ycTaHOBKe. · TipH o6pa6oTKe .naHHbIX 
rrpHMemlJIHCb anropHTMbI, OnHcaHHbie a pa6ornx [3-9]. 

PacqeT aKcenTaHca npoao,nHJICJJ MeTonoM MoHTe-Kapno. TipH reHepaUHH 

co6bITI:IH yqHTb!BaJII:ICb reoMerpHqecKHH aKcenTaHC, rpHrrepHbie ycJIOBHJJ, OIIIH6KH 

I:13MepeHH.H I:I :iqicpeKTI:IBHOCTb ,neTeKTopoB. CMO,LleJIHpOBaHHbie co6bJTHJJ 

o6pa6aTbIBaJII:ICb rrporpaMMOH peKOHCTPYKUHH c yqeTOM Tpe6oBaHHH, 
rrpe,nbJJBJIJJBIIII:IXCJJ K OT6opy peaJibHbIX co6bITI:IH. 

0T6op co6hlTHii If KHHCMaTU'ICCKaH 11,neHTHcj>HKaQHH 

TipH OT6ope co6bITI:IH - KaH,nH,naTOB Ha pacnan K+ ➔ li"e'v - Tpe6oBaJIOCh 

BbIIIOJIHeHHe cne,nyIOIUHX ycJIOBI:IH. 

1. YroJI BbIJieTa BTOpHqHoil: qaCTHUbl no OTHOIIIeHHIO K IIY'IKOBOMY K-Me30HY 

,LIOJIJKeH rrpeBb!IIIaTb 4 Mpan. TipH MaJiblX yrnax Me)K,ny rryqKQBbIM H BTOpHqHbIM 

rpeKaMH B03pacrneT OIIIH6Ka B onpe,neJieHHI:I TOqKI:I pacrraJ_\a H Bepo.HTHOCTb 
oum6oquoil: H,LleHTmpHKaUHH ,nuyx yqacTKOB TpeKa Hepacnauweroc» K-Me3oHa, KaK 

.nuyx pa3HbIX TpeKoB. ToqKa pacrrana ,noJI)KHa HaxonHTbC.H B 30He pac11a.na. 

2. BTopHqHrul 3apJJ)l(eHHrul qaCTHUa .Z(OJilKHa norraCTb B KanopHMeTp Jlf.[{2 I:I 

OCTaBI:ITb B HeM He MeHee 1000 M:iB. A TaK)Ke a o6oHX KaJIOpHMCTpax ,LIOJI)l(HO 6bITb 

3aperI:1CTpHpOBaHo .naa JII:IBHJJ OT r -KBaHTOB C 3HeprHeil: He lfH)KC I 000 M:iB. 
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3. Co6LITHe 0T6pac1,rnanoc1,, ecnH npH npoueneHmr npouenyp1,1 

KHHeMan1•1ecKoro qmrn OHO y nounernopRno rnnoTe3e · pacnana K.T
2 

· H·a ypouHe 

noci'ouepHOCTH P(x 2) > 0,01. 
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Puc. 2. Pacnpe}leJleHHll napaMe-rpa (p par - E,., )1 p par, me ppm - 111\lllYJlbC '13CTHl.lbl, 

E,., - oTKJJHK 11rn2 
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Puc. 3. Pa3HOCTb Me>K.lly KOOpJlHH3T3MH fl0fl3Jl3HHll e• B JJrn2. BOCCT3HOBJICHllblMII 

no TpeKy H no IIIIBHIO B K3110pHMeTpe 

4. Pa3HOCTb Me)K.Z(y 3Heprneil: qacTHUbl E,al, Bb1.L1eJ1eH110ii B KaJIOpHMeTpe. H 

ee HMO)' JlbCOM p par, orrpe,neJieHHblM C noMOIUbIO MarHHTa. 11opr.mpoeaHHrul Ha 

HMIIYJJbC (ppm - Eca, )t ppm·' He ,Z(OJI)KHa rrpeBLJIIIaTb 0,25 (nn» 110311Tpo11a Pc· "" E,.· ). 

3To CBlna110 C TeM, qTo li+ -Me30Hbl. rrorrana» B KaJIOpllMCTp. KaK npaBHJIO. 
OCT3BJIJIIOT B HeM TOJlbKO lfaCTb ceoeii :iueprHH, a II03HTp011bl 11ornoruaIOTC.H noqnf 

3 



llOJlliOCThlO. KaK _BH.LlHO m puc.2, BeJJH'mHa 0,25 - .LlOCTaTO'-iHO xopOIUHH KpHTepHH 
.LlJJR o6peJaHH$1 q>OHa. . 

5. Pa3HOCTh Men<.uy TO'-iKOH nonanaHHR JapRlKeHHOH '-iaCTllllhl a KaJJOpHMeTp, 

BOCCTaHOBJJeHHOH no TpeKy, H TO'-iKOH, noJJy'-ieHHOH npH BOCCTaHOB,1e1mu OCH JIHBHR 

B Kanop11MeTpe, .LlOJJlKHa fihITh MeHhllle 20 MM. KaK npaBli.10. T(. -MeJOH npu 

nonanaHHH a KaJJOpHMeTp pon<.uaeT 6onee IIIHpOKHH JJHBeHh, '-ieM llOJHTPOH, '-{TO u 
OTpalKaeT .LlaHHhlH KpHTepHH. l-13 puc.3 BH.LlHO, '!TO OTKJIOHeime a 20 MM ('ITO 

COCTaBJJReT 2a) B TY HJJH .Llpyryro CTOpOHY $18.ITReTCR Pa3YMHhIM KpHTeptteM .LlJJ$1 

oT6opa K,3 -pacnanoa. 

6. OKOH'!aTeJJhHO C06hITHe OT6ttpaJJOCh, eCJJH OHO Y.LlOB;fCTBOpRJJO mnoTeJe 

K,3 -pacnana Ha ypoaHe .LlOCTOBepHOCTH P(X 2
) > 0,03 ( X 2 

$ 5,95 ) . 

tl>OHOBble pacna.!lbl 

OcHOBHhIM HCTO'IHHKOM q>oHa $1BJJRIOTC$1 pacna]lhl: 

K· ➔ ,r• tr
0 

- OTCeB npOHJBO.LlHJICR KpHTepHRMH OT6opa, om1caHHhlMH Bhlllle, 

u npoue.aypoii KHHeMarnqecKoro q>urn .LlJJR pacnana K ., 2 Ha 99% ypoaHe 

.LlOCTOBCpHOCTH, JaTeM .Ll,1$1 pacnana K,J Ha ypoBHe 97%. 

K. ➔ µ• tr 0v µ - npaKTH'!eCKH llOJJHOCThlO llO.LlaBJJ$1CTC$1 Tpe6oBaHHCM, 'IT06hI 

OTKJIHK KaJJOpHMCTpa Ha nonanaHHC 3apRlKCHHOH 'laCTHUhl 6hli1 6onee 1 f3B . : 

Onpe,lleJienue naKJioua eeKTOpnoro <J>opM<J>a1cropa J. (q 2
) 

TTocne oT6opa K,3 -pacnanoa c ucnoJJhJOBaHHCM Bhiwenepe'!HCJJeHHhIX 

npOUC.LlYP u KpHTepuea OCTaJJOCh npHMepHO 14000 cofihITHH. Ha OCHOBe ]laHHOH 

CTaTHCTHKlf IIpOBO.LllfJIOCh orrpe.LlCJICHHC HaKJJOHa BCKTOpHoro q>opMrpaKTopa /4+ . 

I1ccJJC.LlOBaHHe JaBHCHMOCTlf f. (q 2
) OT q 2 

ocymecTBJJHJ!OCh CJJC.LlYIOII.llfM 

MCTO.LlOM. Epanoch OTHOIIICHHC HOpMHpOBaHHhlX Ha cyMMapttoe KOJJH'!eCTBO 

co6hITHH 3KCrrepHMCHTaJJhHOro pacrrpe.LlCJICHH.H N"P ( q 2
) H pacrrpe.LlCJJCHHR, 

MO.LlCJJHpoaanHoro C IIOCTO.HHHhIM q>OpMq>aKTOpOM J.(q 2) = f.(0) H C BCCOM 

co6hITHH, orrpe.LleJI.HCMhIX q>yHKUHeii: L2(E .,E ,), a BH.Lle 
e " 

I 

f+ (q. 2) = [ /fexp (q2 )]2 
f.(0) Ng'"(q 2

) 

TTony'leHHa.H 3aBHCHMOCTh q>opMq>aKTopa f+ (q 2
) OT q H306palKeHa Ha 

pHC.4. Pacrrpe.LleJJeHHe annpoKCHMHpOBaJJOCh JJHHCHHOH q>yHKUHett: 

R(X 2
) = C(l + ,1..X2

). 
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PeJyJJhTaT q>HTa .LlaH Ha puc.4 npRMOH JJHHHCH. fu anrrp0KCHMaI.{Hlf 61,mo II0Jiy'leHO 

cne.LlyIOmee JHa'!eHue ,1.. : 

/4+ = 0,0277 ± 0,0040 <x2 = 21,1118). 

J.(q2) 
1.5 ~ x2/ndf21.74 /· - 18 

1.25 -

P1 0.9432 ± 0.9266E-02 
P2 0.2768E-O1 ± O.4O43E-O2 

t+¥+~+t 
-+-

075 l 
I I I I I I I I I I I I I I q2/m:, 0.5 I 

0 2 4 6 

P11c. 4. 3aB11CttMOCTb f+ (q 2
) = C(l + A..q 2

) 

TToJJy'leHHOe JHa'!eHHe HaxO.LllfTC.H B cornaCHH C MHpOBbIM cpe.LlHHM 

JHa'!eHHCM: 2. = 0,0286 ± 0,0022 [10]. 

3aKJIIO'--lenue 

B .LlaHH0H pa6oTe npHB0.LllfTC.H npe.aaapHTCJibHhIH peJyJJhTaT ITO HJMepeHHIO 

napaMeTpa HaKJJOHa /4+ BCKTOpHoro q>opMq>aKTopa B pacrra.Lle Ke). CTaTHCTHKa 

cocrnaHJia 14000 co6bITHH. 11oJiy'leHHOe JHa'leHHe xoporno cornacyeTC.H c 

MHpOBhlMH .LlaHHhlMH, If TO'IHOCTh lfJMepeHH.H cpaBHHMa C TO'IHOCTb!O, .LlOCTHrHyTOH 

B JJY'IIIIHX 3KcrrepHMeHTaX. 11pH o6pa6oTKe 61,ma lfCIIOJlb30Bana TOJihKO 'laCTb 

HMe10meroc.H 3KCIIepHMeHTaJJbHOro MaTepHana. B .LlaJJhHettIIIeM Mb! HaMepeHbl 

cymecrnenno YJJY'IIIIHTh TO'IH0CTh orrpe.LleJieHH.H /4+ If rrpoaecTH arrrrpoKCHMaumo 

.LllfarpaMMbl ,[(anHTUa C IIOJIHblM MaTpH'IHhIM 3JJeMeHTOM C UCJlblO npoaepKH 

cymecTBOBaHH.H CKaJJ.HpHoro If TCH30pHoro q>OpMq>aKTOpOB. 
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