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B pa6oTe npHBe,D;eHbl Pe:3YJibTaThi MO,!l;ermpOBa.HIDI HHKJU03HBHOro o6-

pa30BaHHH HeiiTpruibHblX KaOHOB B npoueccax 

h + A ➔ K 0 , K* 0 (892) + X , (1) 

r,z:i;e h=1r,K,p,3KcnepnMeHT no uccJie,D;OBaHHio peaKUHH (1) nposo.n;HJICR Ha 

ycTa.HOBKe ''runepoH" 11·41 • PacnonomeHHe annapaTyphl npHBe.n;eHo Ha 

pHC. la,6, ee coCTaB H xapaKTepHCTHKH no,z:i;po6Ho onHCaHbl B pa6oTe 13 < 
3a.z:i;aqeu MO,!l;eJIHpOBa.HIDI 

11BJI11JIOCb pemeHHe' CJie,D;yIOU(HX 

BOilpOCOB: 
f1 S1 11(.1 D s, rt<-2 cn-129 llK-l 

1. Onpe,z:i;eneHHe pa3pema­

IOU(HX cnoco6HoCTeu cneKTpo­

MeTpa no KHHeMaTuqeCKHM H 

3HepreTuqeCKHM napaMeTpaM 

qaCTHU, -22 ·lO ·II ·1' ·M ·12 
2. Onpe,D;eJieHHe 3cpcpeKTHB­

HOCTH pa60Tbl nporpaMM a.HaJIH- y 
3a 3KCnepHMeHTaJILHblX .n;aHHbIX. [M] 

3. Onpe,z:i;eneHHe 3cpcpeKTHB- · 

HOCTH perHCTpaQHH C06bITHH 

npoueccoi:3 (1) TpeKOBblMH ,z:i;e-

TeKTopaMH yCTaHOBKH. 

PHc: 1. CneKTpoMerp "~HnepoH": 
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Mo,z:i;enHpOBa.HHe co6bITHH npoBO,!J;HJIOCb c nOMOU(blO nporpaMMbI, co-

3,!l;a.HHOH Ha OCHOBe MeTO,!l;HKH
0

, onHCaHHOH B . pa6oTe / 5/. IlporpaMMa no3-

BOJI11eT M0,!J;eJIHpOBaTL co6bITIDI HCCJie,z:i;yeMbIX peaKUHH B paMKax . onpe,D;e­

JieHHOH reoMeTpHH yCTaHOBKH H BOCCTaHaBJIHBaTb napaMeTpbl tiaCTHU C yqeToM 



CJie.tiyroll:(MX CJiyqafu.IhIX cpaKTOpoe: MH0roKparnoro KYJIOHOBCKOrO paCCeH­

HlIH, reoMerpHqec1<:oro pa.3peIIIeHHH ,nereKTopa, cpoHOBhIX YCJIOBHH, 

B pacqerax yqHThlBaJIHCh YCJIOBHH 3KCnepHMeHTa. B nporpaMMe 6hIJIH 

HCnOJih30BaHhI: reoMerpHqecKHe KOHCTaHThl ,D;JIH TpeKOBhIX ,nereKTopoe, 

Ha6oph1 K03!p!pHI.UfeHTOB qe6hIIIIeBa, paccqHTaHHhle Ha OCHOBe KapThI Mar­

HHTIIOro noJIH; yCJIOBHH OT6opa co6hITHH, 

B rrporpaMMe MO,D;eJittpOBaHHH ee:mecTBO ycTaH0BKH npe,n;CTaBJIHeTCH 

B BHAe Ha6opa npOME!)eyT0qHhIX O,D;HOpO,n;HhlX cpe,n, KIDK,D;aH H3 KOTOphIX 

xapaKTepH3yerCH JIHHeHHhIMH pa3MepaMH H paAHaQHOHHOH MHHOH, 

Ha6oph1 npoMe,KyTOqffhJX cpe,n, 3aBepIIIalOUniecH pl:lrHCTpHpyro:meii IlJIOC­

KOCThio TpeKoeoro ,neTeKTopa (npOBOJIOqffaH KaMepa, CQHHTHJIJIHUHOHHhlH 

ro,noc1<:on)' 06'be,D;HHH~TCH B 6JIOKH, AJIH KIDK.n;Oro 6JioKa npe,neapHTeJihHO 

3a,D;alOTCH reoMerpffqecKHe napaMerphI: rrpoCTpaHCTBeHHOe noJIO)KeHHe B 

CHCTeMe Koop,n;HHaT ycTaHOBKH, reoMerpHqecKoe pa3peIIIeHHe - H BhJqHCJIH­

ercH KOBapHaQHOHHaH MaTpHua KYJIOHOBCK0r0 pacceHHHH 15-71 . KoeapHa­

UHOHHhie MaTpHUhl HMelOT cne.nyrouzyro CTpyKzypy: 

kp ko- ku ] y 0 

' ko-2 
0 

kg [ 

k 2 

., :: "'0 (2) 

r,ne ko-y 'ko-0 - ,n;HcnepCHH H3MeHeHHH K0Op,D;HHaThl H yrJia HaKJI0Ha TpaeK­

T0pHH qaCTHUhl Ha BhIXO,D;e H3 k-ro 6JioKa 3a cqer MH0roKpaTHOro pacceH­

HHH Ha 3JieMeHTax 3Toro 6JioKa, kp - K03!p!pHUHeHT KOppeJIHUHH Me)K)];y 

k O"y H kq 0 • MaTpHUhl k S noJIH0CTblO onHChlBalOT npouecc MHOrOKpaTHOro 

KYJIOHOBCKOro pacceHHHH qacTHUhI, npoxo,n;H:meii qepro yCTaHOBKY. 

reHepHpoeaHHe co6hITHH H3yqaeMoro npouecca npoH3BOAHJIOCL npH 

noMo:mH reHepaTopa GENEV rrporpaMMHoro na1<:era FOWL. 
PeaKUHH (1) HMHTHpoeanacb 3KCKJII03HBHhIM npoueccoM 

K+ +N ➔ K 0 (K 892) +N + IT+, K 0 ➔ IT+IT-, K892 ➔ K+IT- • (3) 

AJIH yqera ,D;HHaMHKH rrpouecca (3) creHepHpOBaHHhIM co6bITHHM npH­

IlHChlBaJICH Bee, rrponopUHOHaJibHhIH 3KCnepHMeHTaJihHOMY ,D;HcpcpepeHUHaJib­

HOMY ceqeHHIO 

W do- -at 
t - -- -8 

dt 
(4) 

r,ne a = 8 - 3MtmpHqecKH onpe,neneHHhIH napaMerp. 

IlpH reaepauHH co6htTHH HCnOJib30BaJICH MeTOA KaHHTH - EroKJIHHra, 

rrpHBOAH:mHH K CTaTHCTHqecKoMy o6ora:meHHIO pa3hirphIBaeMhIX co6hITHH 

e COOTBe'fCTBHH c eecoM ( 4) • 
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AnH co6hITHH paccqHThmaJiaCh TpaeKTOpHH ,D;BH)KeHHH nepBHqffOH 

qaCTHQhl e rryqKOBOM cneKTpOMerpe. OTKJIOHeHHe qaCTHUhl e none rryqKOBO­

ro MarHHTa BhJqHCJIHJIOCh no cpopMyJie 

C1 
M= -+C

2
, . p (5) 

r,ne P - HMriyJihC qaCTHQhI, C1 H C2 - KOHCTaHThI, onpe,D;eJIHIOllnfecH HHTer­

paJIOM MarHHTHOro nOJIH H pacnOJIO)KeHHeM TpeKOBhlX ,nereKTopoB /lO/. 

3aTeM pa.3hirphIBaJIOCh B3aHMo.n;eiiCTBHe rryqKOBOH qaCTHQhl C ee:meCT­

BOM MHIIIeHH H pacnaA o6pa.30BaBIIIHXCH pe30HaHCOB. )leH)KeHHe qaCTHU 

TpaCCHp0BaJIOCh e o6'beMe cneKTpOMeTpa BTOpHqffhJX qaCTHU, rrpffqeM Tpa-
' ' ' 

eKTOpHH ,D;BH)KE!HHH rrpe,D;CTaBJIHJiaCh B BHAe K0Op,D;HHaT ToqeK nepeceqeHHH 

TpeKa C perHCTPHPYIO:mHMH IlJIOCKOCTHMH .nereKTOpOB, Koop.n;HHaThI TpeKa 

qacTHUhl H yroJI ee BhIJiera H3 ,nereKTOpa MH k-ii IlJIOCKOCTH BhlqffCJIHJIHCb 

no cpopMyJiaM 

Kyn reoM 
yk = yk-1 + tg0k-1 (Zk - zk-1) + LlYk + LlY k ' 

k - k -0k = 0k-l +Mk , LlYk = o-y (t-r)y2, Mk= o-
0 

(f+r)y2, 
(6) 

r,ne !!,. y k H Ll0 k - HeKoppenHpOBaHHhie 3HaqeHHH H3MeHeHHH KOop,n;HHaThl 

H yrna er.mera qaCTHUhl H3 ,neTeKTopa Ha k-l1: IlJIOCKOCTH BCJie,D;CTBHe KyJio­

HOBCKOro pacceHHHH, e- H T - cnyqafu.Ihie JYl.£fill, pacnpe,neJieHHLie no HOp­

MaJibHOMy 3aKoHy C .n;HCnepcHHMH kq e =vl-kp, kc,T =v 1 + ~. LlYreoM_ 
OIIIH6Ka, o6ycJIOBJieHHaH reOMe'fpffqec:irnM pa.3peIIIeHHeM ,nereKTopa. Ilony­

qeHHhie KOop.n;HHaThl rrpeepa:maJIHCb e HOMepa cpa6oTaBIIIHX rrpOBOJIOK Tpe­

KOBhIX ,D;eTeKTOpoe. OTMerHM, qTQ rrpH 3TOM yqHThIBaJiaCb KJiaCTepH3auHH, 

TO eCTb B03MO)KH0CTb B03HHKHOBeHHH CHrHaJia Ha 6onee qeM O,n;HOH npOBOJIO­

Ke e o6JiaCTH npOXO)K,D;eHHH qaCTHQhI • 

Yron OTKJIOHeHHH 3apH)KeHin,1x qacrHU B MarHHTHOM none MC-12 onpe~ 

.n;eJIHJICH no cpopMyne /8/ 

ta 
N 
I 

ijkf m 
C ijkf m Ti (tl) Tj (f2)Tk(t3)Tf (t4) Tm (,f5). (7) 

2xn -An -Bn 
3,nec& t = 

8 
A n = 1, ••• ,6 

n n - n 

a 
Tepeane [-1,1]; [An,Bn1n=1 
{x n I!= 1 - BXO.n;Hhie rrapaMerphI, 

TPaeKTOpHH 3apH)KeHHOH qaCTHUhI: 

- nepeMeHHhie, H3MeHHIO:mttecH B HH-

rpaHHQhI H3MeHeHHH napaMeTpOB X ; 

KOOp,D;HHaThl ToqeK, npHHaAJie)Ka:mHX 

x1 , x 2 - (X,Y) -1<:oop.n;HHaThI ToqKH 
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TpaeKTOpHH, COOTBeTCTBYIOl:.l\eH cepe,mme MHllleHH, X3 - X-KOOPAHHaTa 

TpeKa Ha BbIXOAe H3 MarHHTa, X 4 - Y-KOOpAHHaTa TpeKa B ueHTpe Mar-

HHTa, X5 = i , Xs = 0 - MeAHaHHaJI npoeK~H yrna OTKJIOHeHHH l!aCTHIJ;bI, 

npolllep;llleH l!epe3 MarHHT; T n (fl - nOJIHHOMbl qe6billleBa. 

Ha6opbl K03cpqm~eHTOB qe6blllleBa (C ijk£m) pacC'l!HTbIBaJIHCb 191 C HC­

n0Jib30BaHHeM KapTbl MarHHTH0ro nOJIH, B pe3yJibTaTe pa60Tbl nporpaMMbI 

MOAeJIHpOBaHHH 6bIJI ccpopMHPOBaH 6aHK AaHHbIX, 

PE3YilbTAThl 

BaHK HCKyCCTBeHHbIX co6bITHH, a K0TOp0M KIDK,D;Oe co6bITHe npep;craa­

neHO HHcpopMmHeiI O cpa6oTaBlllHX 3JieMeHTax TpeKOBbIX p;eTeKTOPOB' 

HCnOJib30BaJICH KaK BXOAHaH HHcpopMmHR AJIH nporpaMM aHaJIH3a AaH­

HbIX 161• B pe3yJibTaTe cpaBHeHHR napaMeTpOB HCKyCCTBeHHbIX co6bITHH H HX 

peKOHCTpyHpOBaHHbIX 3Ha'l!eHHH Bhll!HCJIHJIHCb pa3pelllaromtte cnoco6HOCTH 

ycTaHOBKH no yrJIOBhIM H HMoYJibCHhIM xapaKTepHCTHKaM. 

Ha pHc. 2 npep;cTaaneao pacnpep;eneHHe aeJIH'l!HHhI M, xapaKTepH3yro­

meiI TO'l!HOCTb onpep;eneHHH napaMeTpa A TpeKOB BTOpHl!HhIX l!aCTHIJ;, Ilo­

rpelllHOCTb a onpeAeJieHHH napaMeTpaA C0CTaBJIHeT UA= 0,8 MpaA, Ha pHc.3 

N 

300 

200 

100 

-4 0 4-4 0 4 
AAx,MPAA AAy,MPAA 

P11c. 2. ToqHOCTb peKoHcrpyKQHH na­

paMe-rpa A TpeKOB BTOpf!qffblX qacrHu. 
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P11c. 3. ToqHOCTb peKOHcrpyKUHH napa­

MeTpa B TpeKOB BTOpl{qHblX qacrHQ. 
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P11c. 4. ToqHOCTb peKoHcrpyKQHH KO· 

opll;HHaT TOqKH pacna)J;a K~Me30HOB. 

P11c. 5. Pacnpell;eJieHHe no OTHOCHTen&HOH OWH6Ke 

B onpell;eileHHH HMnyn&COB B.Top11qH&IX qaCTHQ. 
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npeACTaBJieHo pacnpep;eneaHe aeJIH'l!HHhl ~B. xapaKTepH3YIOIUeH TO'l!HOCTb 

onpep;eneHHR napaMeTpa B TpeKOB BTOpHl!HhIX llaCTHU, IlorpelllHOCTb B on­

pep;eneHHH napaMeTpa B C0CTaBJIHeT u .ax= 2,5 MM, UB = 1,5 MM. TOl!HOCTb 

peKOHCTpyKUHH K0OPAHHaT TO'l!KH pacna.na K0 -Me30H6B npeACTaBJieHa Ha 

pHc. 4. IlorpelllHOCTH a onpep;eneHHH X-, Y- H Z-KOOPAHHaT cocraBJIHIOT: 

ux = 0,6 MM, Uy =0,6 MM, Uz =12 MM, IloJiyl!eHHhie 3HalleHHR HCnOJib30Ba­

JIHCb npH aHaJIH3e peaJibHbIX co6bITHH AJIH n0HCKa H OT6opa aeplllHHbl _MH0-

roTpeKoBoro co6hITHH, TOl!HOCTb onpeAeneHHH HMnyJibCa BTOpHl!HhIX Me30-

H0B npeACTaBJieHa Ha pHC. 5. OTHOCHTeJibHaH norpelllHOCTb COCTaBJIHeT 0,8%. 

Ha pHc. 6 npencraaneaa cpyaKUHR pa3pellleHHR no 3cpcpeKTHBHOH Mac-
+ - + \ 

ce (K rr )- H (rr rr 1•Mrooaoa. Ilonyl!eHHaH norpelllHOCTb u rr.+rr-= 4,2 ± 
± 0,1 M3B cornacyeTCH C Ha6nrop;aeMhIM B 3KCnepHMeHTe 131 3HalleHHeM 

u 
17

+
17

- =:c 3,9 ± 0,1 M3B (pHc. 7). Pa3pellleHHe no 3cpcpeKTHBHOH Macce (K+ rr l­
Me30HOB cocTaBnHeT 2,9 ± 0,1 M3B, Ha pHc. 8 npHBep;eH cneKTp 3cpcpeKTHB· 

HhIX Mace (K+ rr l-Me30HOB. OnpeAeJieHHaH npH MOAeJIHpoaaHHH lllHpHHa 

K* 0 
(892)-Mrooaa cocraanHeT 52 ± 2 M3B H coanaAaeT c 3KcnepHMeHTaJih· 

HhIM 3Ha'l!eHHeM 52,4 ± 2,0 M3B (pHc. 9) 141 • · 

O6pa60TKa HCKyccrneHHhIX co6bITHH C H3BeCTHhIMH xapaKTepHCTHKaMH 

nOKa3aJia, l!TO B npouecce peKoHCTPYKUHH He npOHCXOAHT cymecraeHHhIX 
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N 

150 

100 

50 

-10 0 10 -10 0 10 
AM!K"1ti.M38. AMIJClil,M3B 

75 

50 

l'Hc. 6. <I>YHK~ paspewemm no 3<p<peK­

THBHOH Macce WIH (K+ 77-) • H (77+77-)· 

Me3OHOB. 

N 

150 

100 

50 

0,8 0,9 1,0 
+ ' 

M(K rrl, r3B 

Pnc. 8. Moi:tennpoBaHHoe pacnpei:teneHne 

no 3<p<peKTHBHOH Macce (K+ 77)·Me30HOB. 

3M3B 

2(XX) 

1CXXl 

Be 

460 490 
Mlll+r).M38 

520 

Pnc. 7. SKcnepnMeHTan&HhIH cneKTP. 3<p· 

<peKTHBHbIX Mace CHCTeMbl ( 7T + 7T- ) ·Me-

30HOB. · 

N 

3000 

2000 

1000 

Be 

0,7 0,8 0,9 1,0 

M1K'rr\r3B 

Pnc.9.SKcnepnMeHTan&HbIH cneKTP 3<p<peK­

THBHhIX Mace CHCTeMhl (K'" 7T-) ·Me30H0B. 

6 

HCKIDKeHHH Ii noTepb co6bITHH, Onpe.n;eneHHaH 3q>q>eKTHBH0CTb nporpaMM 

reoMeTpli'leCKOH peK0HCTpyKI.Uili H aHamoa co6bITHH paBHa 97 ± 2%. Co-

3.D;aHHbIH C Y'leT0M peaJibHblX 3q>q>eKTHBHOCTeH TpeK0BbIX .n;eTeKT0p0B 6aHK 

.n;aHHbIX Il03B01IHJI onpe.n;e1IHTb 3q>q>eKTHBHOCTb cneKTp0MeTpa npH perHCT~ 

Pal.llili npou;eccoB (1), K0T0paH C0CTaBHJia 7f3 ± 2%. IIony'leHHbie 3Ha'leHHH 

3q>cpeKTHBHOCTeH HCIT01Ib30BaJIHCb npli onpe.n;eneHHH .D;Hq>q>epeHI.1;Ha1IbHbIX 

ce'leHHH npou;eccoa (1) 13
•
41 

• 

ABT0pbI 6naro.n;apHbI IO.A.By.n;aroay, B.M.KyTbliffY H B.B.<l>1IHrliffY 3a 

coBeTbI, B.B.BHHorpa.n;oay 3a none3Hbie o6cy,K.D;eHHH. 
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KynhqHI.\Klm IO.A.HAP· Pl0-90-392 
·· Mo)];eJrnpoBrume npon;eccoB HHKJII03HBHoro o6pa3oBaHHH 
HeirrpanbHhIX KaoH<>B Ha ycTaHOBKe "rHnepoH" 

. IlpHBe)];eHhI. pe3ynhTaThI Mo)];enttpoBaHHH co6bITHH B 3KcnepH-
MeHTe .no HCCJie)];oBaHHlO. HHK.IT103HBHOrO o6pa30BaHHH K0 - ,H 
K* 0 (892)-Me30HOB' BblilOJIHeHHOM C IlOMOllJ;hlO ycraHOBKH ''rHne­
poH", pacnono:meHHOH Ha cepnyXOBCKOM yc~opmene. PaccqHTaHbI 
.TOqffOCTHhie. xapaKTepHCTHKH ycraHOBKH1 3cpcpeKTHBHOCTh pa6oTbI 
nporpaMM aHaJIH3a )];aHHblX H 3q>cpeKTHBHOCTb cneKTPO¥erpa npH 
perHCTpaI_\HH HCCJie)];yeMbIX npouecCOB, ,UaHo onHcaHHe nporpaMMbI 
MOAeJIHPOBaHHH co6bITHH, · ' 

, 

. .. 
Pa6oTa BhuionHeHa B Jia6opaTOpHH MepHbIX npo6neM 011JUI. . . ,, .. 

Coo6meHHe 061,eAl{HeHHoro HHCTHTyTa H,llepHbIX HCCJle,D.OBaHHH. J{y6Ha 1990 

IlepeaoA aBTopoB 

Kul'chicky Yu.A. eta!. Pl0-90-392 
• Simulation of the Inclusive Production of Neutral Kaons 

on the HYPERON Experimental.Setup 

The results of events simulation for the experiment on the 
study of the inclusive production of K0

- and .K *0 
( 892)-m~sons, using 

the HYPERON experimental setup are presented. The setup accuracy 
characteristics, the .efficiency of the· data -reconstruction codes and 
the spectrometer efficiency ,for the investigated processes are estab­
lished. The short description of the simulation code is also presented. 

, • > ' ' 

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