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KynUOB A.B., CMHpHOB r.H., Xa3HHC ll.M. P13 - 7512 

0npeneneHH6 COCTaBa nyqKa M630HHOrO TpaKTB CHHXpOUHKUOTpOHa 

0THOCHT9UbH09 COAeplKBHHe UHOHOB B nyqKe, HM9101U9M B CB09M COCT8Be 
UHOHbi

1 
MIOOHbl H aneKTpOHhi1 onpenenSIUOCb M9TOAOM CpaBH9HHSI Ha6niOA89MbiX 

AH~~epeauHanbHhlX ceqeaHfi npouecca ynpyroro "-P -pacceSIHHH c peaynbTaTa­

MH MonenHpoBaHHSI aToro npouecca. 

llpenpHHT 06'benJ{HeHHOrO HHCTHTyTa H~epHbiX HCCJie~OBaHHii. 

fu'6na, 1973 

Kuptzov A.V., Smirnov G.I., Khazins D.M. P13 - 7512 

Cyclotron l·1eson Beam Contamination 

The relative contamination of pions in the meson 
beam containing pions, muons and electrons was defined by 
the method which used comparison of the measured "-P dif­
ferential cross sections with the results of Monte Carlo 
simulation. 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1973 
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)1;1111 HCCne,ll;OBaHHH rrpoueCCOB TT p -BJaHM.O,ll;eHCTBHH 
Jleo6XO,ll;HMO JHaTb .,ll;OniO JIHOHOB, CO,ll;ep:>KaiUYIDCH B Jia,ll;aiO­
IUeM IIY'IKe qacTHU. )J;nH orrpe,ll;eneHHH COCTaBa llY'IKa MeJOH­
Horo TpaKTa HCrrc:lnbJyeTCH pH,ll; MeTO,ll;OB /I/. HH:>Ke OIIHCW­
BaeTCH BOJMO:>KHblH ·MeTO,ll; orrpe,ll;eneHHH ,ll;OnH JIHOHOB B IIY'IKe 

'C TOiiHOCTbiO He.CKOn.bKO rrpoueHT(>B, :ocHOBaHHblH Ha TOM, 'ITO 
JIHOHI:.I B . OTnH'IHe OT MIOOHOB H 3nei<TpOHOB HCJibiTbiBaiOT 
HHTeHCHBHoe paccexHHe ua 6onLIIIHe yrnLI, ·,!J;H!MiepeuuHanL­
Hoe ce'leHHe KOToporo xopoiiio HJBeCTHO. 

MeTo,ll; Hcrron~JyeT o6bi'I.!_IYIO rrpoue,ll;ypy ~~~epeH~Ji ,ll;HllJ­
lllepeHUHanhHOro ·ce'leHHH rr P -pacceHHHH' '• cxeMaTH­
qeci<H HJo6pa:>KeHHyro Ha ·pRe·. 1. BLipa:>KeH.He ,ll;nH · ceiieHHH 
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PRe. 1. • CxeMa OIIbiTa no orrpe,ll;eneHHIO cocTaBa rry'IK_a. 
Bo,!J;OpO,ll;HaH MHIIIeHb ti 12 eM X 2.4 eM; C'leT'IHKH Cf H C2 ~ 
10xl0xl eM3;_C;

1
- 20x20xl eM .lc OTBepCTHeM p 0 eM; 

Ct- 28x20xl eM3, c 5- 20x20xl eM3, · 
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· ynpyr~ro pacceHHHH ITHOHOB Ha . BO,D;OpO,IJ;e MO)KeT. 6LITL 
3anucano B cne,IJ;yroiQeM BH,IJ;e: 

~- = ___!!{]~- __ v ___ , /I/ 
dn· NtGfy k77( 

r,IJ;e n H Jo - cKopocTH cqe~ll. ex eM coBna,IJ;eHnii CC H CC-I, 
N t - 'IHcno npoTOHOB na I CM 2B MHmenu, G - reoMeTpu­
'ICCKHii $aKTOp, Y'IHTLIBaiOIQHH pa3MepLI MHilleHH H C'leT'IH­
KOB C 4 ,:0: . · C 5 , y - nonpaBKa Ha. paCXO,IJ;HMOCTL ITY'IKa, 
f - ,IJ;OnH nuonoB .B ny'IKe. Ko3$$.nuneHTLI ,, !j:JoH , K , 17 H 
{, Y'IHTLIBaiOT COOTBeTCTBeHHO: J/ BKna,IJ; $OHOBLIX npouec­
c'oa; 2/ MHoroKpaTnoe pacceHHHe u pacna.n; na neTy pa·cce­
HHHLix ITHOHOB; 3/ nornOIUeHHe pacceHHHLIX ITHOHOB B BO.D;Opo-­
,IJ;e H 60KOBLIX CTeHKaX MHilleHH, B C'leT'IHKe C~ H nonH3TH­
neHOBOM $HnLTpe; 4/ npoc'leTLI cxeM coBna,IJ;eHHii CC-I 
u cc·-2. 

TaK KaK ce'leHHe ynpyroro 77-p ~pacceHHHH da{e) / d n 
C ,IJ;OCTaTO'IHOH CTeneHLIO TO'IHOCTH :onpe,IJ;enHeTCH pe3ynL'­
T~TaMH $a3oaoro ananu3a /3/. TO onpe,IJ;enenue noToKa pac ~ 
ceHHHLIX nuonoa ,IJ;aeT B03MO)KHOCTL naiiTH ,IJ;onro nuonoa f . 
0TMeTHM, 'ITO B $opMyny Ce'leHHH" ynpyroro pacceHHHH 
BXO,IJ;HT npoH3Be,IJ;eHne x ,. f y N i: . 3To )Ke npon3Be,IJ;eHHe 
CO,D;ep)KHTCH B ~OpMyne ,IJ;nH Onpe,IJ;eneHHH Ce'leHHH ·nro6oro 
npouecca 77 p -B3aHMo,IJ;eiicTBHH. ITo3TOMY H3Mepenue ynpy­
roro pacceHHHH ot?na,IJ;aeT TeM npeHMyiUeCTBOM, 'ITO ll03BO­
nHeT Henocpe,D;CTBeHHO nony'IHTL BenH'IHHy X H H36e)KaTL 
He06XO,IJ;HMOCTH ,Il;OITOnHHTenLHLIX H3MepeHHH paCXO,IJ;HMOCTH 
ITY'IKa H 'IHCna H,D;ep B MHilleHH. 

qaCTHULI B . Me30HHOM TpaKTe ITO,IJ;Bep)KeHLI pacna.n;aM 
Ha neTy H B3aHMO,IJ;eHCTBHHM c BeiQeCTBOM. B pe3ynLTaTe 
B pa3HLIX TO'IKaX TpaKTa ny'IOK HMeeT pa3HLIH COCTaB. Ha 
npaKTHKe npe,IJ;cTaBnHeT HHTepec onpe,IJ;enenue cocTaBa nyq­
Ka HMeHHO , B MeCTe pacnono)KeHIIH 3KCnepHMeHnlnLHOH 
ycTaHOBKH. MeTO,IJ;HKa yrrpyroro pacceHHHH OTBe'laeT 3T<lMY · 
ycnOBHIO, H BenH'IHHa f B $opMyne /I/ COOTBeTCTByeT 
CO,D;ep)KaHHIO ITHOHOB B UeHTpe MHilleHH. 

HacTOHIQaH pa6oTa 6Lma BLmonnena na ny'IKe Me3on­
noro TpaKTa CHHXPOUHKnoTpoHa lla6opa TOpHH H,D;epHLIX npo6-
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neM OHJIH · rrpu 3Hepr:Hu riuonoB 275 M3B. Upoiu),IJ;unucL 
H3MepeHHH ynpyroro 77:-p -pacceHHHil no,IJ; yrnoM 90°B na-
6opaTopnoii CHCTeMe ,IJ;nH I i nono)KeHHH C'leT'IHKa c5 Ha OCH. 
AB/pnc. I/. B Ka)K,IJ;Oii H3 3THX TO'leK npoBO,IJ;HnHCL H3Mepe­
HHH KaK c narronnennoii, TaK u c nycToii MHmenLro: ,lJ;nH no­
rnoiUeHHH ynpyro pacceHHHLIX npoToHoB /B nameM cnyqae 
E ~58 M 3B/ ~e)K,IJ;Y C'leT'IHKa~-m C 4 H • C 5 . noMeiUanCH 
ITOnH3THneHOBLIH $HnLTp TOniUHHOH 4 2/CM 2 .llpHH3MepeHHH 
Ko34141HUHeHTa nornoiUeHHH ITHOHOB . 11 . TOniUHHa :lbunLTpa 
BapLHpoBamtCL OT 0 ,IJ;O I5 .2/CM~ 3aBHCHMOCTL CKOpOCTH 

· c'leTa coana~enuii n OT TOniUHHLI qmnLTpa nocne BW'IHTa­
HHH !Ilona OT nycToii MHnieHH rioKa3ana na puc·. 2. ITpoc-lieTLI 
ex eM coana,IJ;enuii CC-I H CC- 2 onpe,D;enHnHcL . nyTeM 
H3MeHeHHH HHTeHCHBHOCTH ny'IKa. 
· BenH'IHHa BKna,IJ;a $oHOBLrx· npouecca 

" .=1 -n /(n +n 
!j:JoH !j:JoH ynp !j:JoH 

onpe,IJ;enHeTCH. COOTHOilleHHeM Me)K,IJ;y ITOTOKaMH 'laCTHU, 
o6ycnoBneHHLIMH npoueccoM ynpyroro pacceHHHH (n ynp) 
H ~OHOBLIMH .rrpoueccaMH (n ¢oH .) , KOTOpLie H3MepeHLI. 3a 
nonH3THneHOBLIM $HnLTPOM. 0CHOBHLIMH $OHO~LIMH npouec­
CaMH npH 3HeprHH ITHOHOB 275 M3B HBmiiDTCH 

77-p -~ rr 0 n (rr 0~yy, 77°~y e+e-) H 77 p ~ 77+77 -n . 

· MLI BocnonL30BanncL H3BeCTHLIMH 3Ha'leHHHMH ,IJ;n4141epen­
uuanLHLIX ceqenuii 3THX peaKUHii I 4, 5 I. IT pH 3TOM 6LinH 
Y'ITeHLI KaK nornoiQeHHe 77.:.!: -Me30HOB B Kopnyce MHilleHH, 
B BO,D;Opo,D;e, B C'leT'IHKe c4 II ql!Inbrpe, TaK H BepOHTHOCTL .· 
KOHBepcuu y -KBaHTOB B 3THX BeiUeCTBax 16/. B Ta6nuue 
npHBe,IJ;eHLI nony'leHHLie 3Ha'leHHH K03$$HUHeHTOB, BXO,D;JIIUHX 
B $opMyny /I/ ,IJ;nH BLI'IHCneHHH Ce'leHHH. . 

MLI He Y'IHTLIBanH pacna,IJ; ITHOHOB Ha neTy, a TaK)Ke 
MHOro:i<paTHOe paCCeHHHe ITHOHOB~ 3TO ·ITPHBO,Il;HT npH HaillHX 
ycnoBHHX 3KCllepHMeHTa K norpemHOCTH B BenH'IHHef<.0,5~. 

' . . -
Mo,IJ;enupoBaHHe npouecca ynpyroro pacceHHHH nuonoB 

Ha BO,D;OpO,D;e H $OHOBLIX npoueCCOB npOH3BO,IJ;HnOCL C no­
MOIULIO nporpaMMLI FOWLOM /7 .', npe,IJ;cTaBnHroiUeii · co6oii 
BapHaiiT CTaH,IJ;apTHOH nporpaMMLI MO,IJ;enupoBaHHH $a30Boro 
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npocTpaHcTBa Fowi/s I . II pH <JTOM .ZUIH BbiqHcneHH11 yrno-
. . . - -· 

BOrO pacnpe,IJ;eJieHH11. pac.Ce11HHbiX ·. TT -Me 30HOB HCll01Ib30-
. BaJiaCb CTaH,D;apT.Ha11 nporpaMMa :PSCS/91 , · BblqHC111110IUa11 

.D:HrWlepeHn;HaJibHbie ceqeHH11· rr p. -pacce11HH11 no '3a,naHHhiM. 
4>a30BhiM, C.D:BHraM •. IIporpaMMa Mo,IJ;emlpoBa1IH11 TQqHo ·yqH­
'ThiBana reOMeTpHIO OllbiTa,• a TaiOKe yMeHbWeHHe HHTeHCHB­
HOCTH nyqKa B,IJ;01Ib MHWeHH H Bbi'IHC11111Ia Be1IH:'J:HHY 
1 I (4 TT) 'G i d a i I d n i (i = 1' 2 ' ... ,11)McnO-!Jb30BaHHe' :n:Hx 
pe3y1IbTaTOB COBMeCTHO C BeJIHqHHaMH CKOpOCTH cqeTa n i 

CXeMbl COBlla,IJ;eHHH CC ,IJ;aeT ·. 11. 3HaqeHHH K034MIIHn;HeHTa 
f/puc. 3/.· Ycpe,IJ;HeHHoe 3HaqeH:He ·.D:OJIH nHOHOB B nyqKe 

paBHO:' .. 'l~. 

f ~:0;78 + 0,03~~·' 
• :·- •• 'lo .. 

ToqHOCTL HaCT011IUer.o pe3y1IbTaTa'. orrpe.tien11eTC11 CTa­
THCTHqecKHMH owu6KaMii Ii pa36pocoM ·oT,IJ;erii;Hhlx 3HaqeHHii 
Ko34Mllun:H~HTa· f. KoppeKTHO.Bbi.;,IHC.ri~Tb rrofpew:HocTi. onp.e­
.neneHH11 .D:HrWlepeHn;HaJihHoro ceqeHHJi b ·~(e .. ) .~o ;, .tiaHHhiM 
4>a3oB_oro aHaJIH3a HaM: He y,IJ;anoch, Ta:K .. :Ka:K. -8 HcnoJib3·o­
BaHHoii HaMH pa6o'ie 13 I He npHBe,IJ;eiihr omu6KH--3Iia.:lleHHH 
4>a3. · AHanui oniu6or< B ·:maqemlli ,D;H!}l!}lepeHn;:J{aiihHb1:i J:ieqe­
H~ii, H3MepeHHhrx .. B .pa6oTe IIoi,,KQro·pag BhlrtonHeHa npu 
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PaccrnoaHue om ueHmpa lfUI/JeHu 
ilo Cl./Wim. Cllentl/tJKa C5 • C/1. 

., 

Puc. 3. 3HaqeHH11 .D:OJIH nuoHoB f B nyqKe, nonyqeHHble npH 
pa3JIHqHbiX nono)KeHH11X cqeTqHKa C •. A- pacce11HHe uanpa-
Bo, V - pacce11HHe .HaneBo. · 5 · 

~ ~ ' ' 

·7 



T71= 310 M3B H HcnonL30BaHa npll «lJa30BOM ananH3e /3(, 
npHBO,IJ,HT K ouenKe: . A a ( 0 ) · $ 3% -. . 

B 3aKmotJeHHe aBTOphi Bhlpa:»earoT rny6oKyro npH3HaTenL-. 
HOCTh :JI.JI.HeMeHOBY 3a llOMOIIJ;h, OKa3aHHYIO Ha pa3llHlJHLlX 
3Tanax HaCTO.JIIIJ;eii pa60TLI, A.B.KynHKOBY-H r .r .MKpTlf.JIHY. 
3a yqacTHe ·B H3MepeHH.JIX _H B.r.3Hnoay 3a none3HLle o6-­
cy:»e.neHH.JI. 
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PyKonucb nocmynuAa e U30ameAbCKUii oJrOeA 
22 oKru6p.R 1973 zooa._ 

Y CJIOBJUI 06MeHa 

-IlpenpHHTbl H C006~eHH.II 0J1.JIJ1 paCCI,IJiaiOTC.II 6ecnnaTHO, Ha OCHOBe 

B3aHMHOrO 06MeHa,, YllHBepCHTeTeM, HHCTHTyTaM, na6opaTOpHHM,· 

6H6nHoTeKaM, HaytiH.biM rpynmtM H OT.Il;eiiL~biM ylfeHbiM 6onee SO cTpaH; 

Mbi o:iKH,Il;aeM, lfTO nonylfaTeJIH HJ,Il;aHHH 011..HI1. 6y,~~;yT caMH npoxa­

JIJITb HHHI.IHaTHBY a6ecnnaTHOH noCbinKe ny6JIHKal.IHH B)J;y6Hy. B nopJI,Il;Ke 

OOMeHa npHHHMaiOTCJI HaylfHble KHHrH, )l(ypHaJJbl, npenpHHTbl H JlHOrO 
BH,Il;a nyOJIHKal.IHH no .TeMa THKe 0J1.JIJ1.. 

E,ll;HHCTBeHHblH BH,Il; ny6JIHKal.IHH;KOTOpbiH HaM ·npHCbiJil;l.Th He CJIC,Il;y· 

e·T ,· JTO penpHHTbl /OTTHCKH CTaTeii, y)l(e OllYOJJHKOBaHHbiX B HaylfHbiX 
)l(ypHanax/. 

B px,~~;e cnylfaea Mbi ca~m o6pamaeMcJI K nonyqa TeJIJIM HawHx H3,1l;a­

HHH C llpOCbOOH 6ecnnaTHO npHCJiaTb HaM KaKHe•JIHOO KHHrH HJIH 

BbiTIHCaTb ,ll;JIJI Haweii OHOJIHOTeKH aaylf}[ble )l(ypHaJibl, H3)l.aiO~eCJI B HX 
CTpaHaX. 

0TAeJibHWe 3anpoc~ 

l1.3,11;aTeJibCKHH OT_nen e)l(erO,Il;HO BbiTIQJIHJieT OKOJIO 3 000 OT,lleJibHb!X 

Janpocoa na BbiCbiJIKY npenp}{HTOB · H coo6meHHH 011..HI1.. B TaKHX Ja­

npocax cne,~~;yeT o6xJaTeJibHo yKa3biBaTb HH.AeKc Janpaw}{aaeMoro 
H3,1l;aHHJI. 
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101000 MOCK6a, · 
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06oe0UH€HH020 UHC1/IU1/Iyflla 
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101000 MocKaa, 
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