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An•aaAe B.B. H Ap. Pl5 - 12097 
Ouenxa ceqenHll peaxuaa 12C(,- ,a+ e-)12a 
nuOROB 164 MaB 

npu aueprHH 

B pa6ore H3)"1anHcb B03MOlKHOCTH peracrpaunn npouecca o6paao
eaHHII e+e-- nap npH B38KMOA6ilCTBHH nHOHOB HK3KHX 3HeprHii C llllp8MK, 

J1cnOJih30B8ll8Cb 3KCnepHM6HT8llbHllll yCT8HOBK8, COil6plK8UI8SI U1Hp0K03830p
Hbl8 tjluJihMOBble KCKpOBbiB K8Mepbl 0 CUHHTHllliSIUHOHHb!B H 'lepeHKOBCKHe 
C'16T'IHKH H cneKTpOM6Tpbl nonuoro norROUIBHHSI H3 CBHHUOBOrO CT6Kll8, 
nocne reoMeTpH'IBCKOii peKOHCTpyKUHH OT6Hp8liHCb C06biTHll C 3HeprHSIMH 

aneKrpoHOB ( noanrpouoe) 6onee 50 MaB. Halineuo 3 co6biTHst, KOTOpbie 
MOryr npHH81lll6lK8Tb peaKUHSIM 

12cc ... -. e +e-) 12B 
12c(,-. ne+ e- )11n 
12C(rr-.2ne+e-) 10B 

( 1) 

(2) 

(3) 

PacnpeneneHBll nony'leHHbiX co6biTHit no KKHeMaTH'IeCKHM nepeMeHHbiM 
cp8BRHB8~TCll c peaynbraraMH MonennpoeaHHSI. OuenKa nn¢¢epenuHanbuoro 
ce'leRBll peaKUHH ( 1 ) nnSI aneKrpouoe, acnycKaeMbiX non yrnoM- 70~ 

. d 2o -32 2 2 
B n.c. cocraenHeT -di'ltd0

2 
< 2.10 CM /cp ua 92% ypoeue nocroeepuocrH. 

npeDpHHT 06'b8llHH8HHOrO HHCTHTyTa Sll18pHblX HCCnellOB8HHH, Lly5ua 1979 

Alizade V.V. et al. Pl5- 12097-
An Estimation of the Cross Section of 12c (,- . .;+e-) 12 B 
Reaction at the 164 MeV Pion Energy 

Possibilities of registrating the e+e- production process at the 
interaction of low-energy pions with nuclei have been studied. An 
experimental set up that contained wide gap film spark chambers, 
scintillation and Cherenkov counters and lead-glass total absorption 
spectrometers has been used. Events with electron (positron) 
energies more than SO MeV have been selected after geometry 
reconstruction. There have been found 3 events that_ can belong 
to the reactions 

12C(rr-. e + e- ) 12B (1) 
12C(,- ,ne+e- ) 11B (2) 
tecc,- .2ne+e- ) 10 B (3) 

Distributions over kinematical variables of the obtained events are 
compared to the results of Monte-carlo simulation. The estimation 
of the reaction (1) differential cross section for electrons emitted 
at the angle 70° l.s. is d 2o < 

2 10
-32 2 

1 
2 

em~ . em sr 

at the 92'J(, confidence level. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 

1. BBEJ{EHHE 

3nei<Tpo:warHBTH.ble l)op:w4lai<TOp.bl JIAep noAp06HO B3y'leH.bl 
B o6nacTB npOCTpaHCTBeHHOnOA06H.blX nepeAaHH.blX BMnyn&
COB (k 2 <0) 111. lloBeAeHBe :no:l Ba)I(HOR xapai<TepBCTBI<B ADJI 
spe:weuBnoAo6u.wx nepeAa'l (k 2 > 0) ue B3y'lanoc&. B uacToJI
mee BpeMJI HeJICH.bl MeTOA.bl, kOTOp.ble n03BOllJIT ocymecT
BBTb Tai<Be BCClleAOBaHBJI. 

,lJ.B4l4lepeunBan&u.we ce'leHBJI peaxnBii TBna 

+ ~ rr- +Aj -.Ar+e · +e /1/ 

B npaunBne coAep)l(aT BHI)op:wanBJO o l)op:w4laxTopax JIAep 
F(k2) npa k 2 > 0. Mo)I(Ho HaAeJIThCJI, 'ITO AeTan&uoe Be
cneAOBaHBe 3TBX nponeccos no3sonBT nony'IBTh Aauu.we no 
l)op:wl)ai<TOpaM JIAep B ycTaHOBBTb OCHOBH.ble 3ai<OHOMepHO
CTB noBeAeHBJI F(k 2 ) B o6naCTB BpeMeHBnOA06H.blX nepe
Aa'l. B uacTOJIIUeA pa6oTe nony'leHa sepxHJIJI oneuxa ce'leHBJI 
peai<UBB 

12 - + - 1&.. C(rr , e e ) tl. /2/ 

2. 3KCHEPHMEHTAJ1hHAR YCTAHOBKA 

3I<CnepBMeHT npoBOABDCJI Ha ycTaHOBI<e 12/, npBMeHJIB
we:ICJI ADJI B3y'leHBJI 3llei<Tpo:warHBTH.blX l)opMI)ai<TOpOB nBOHa 
B uyxnoua 131. 
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CxeMaTuqecKoe HJo6pa~euue 3kCDepHMeHTanhuoi ycTa

HOBkH, CO.rtep~a~ei WHpOk03a30pHLie 41HJihMOBLie HCkpOBLie 

kaMepLI, CIJ;HHTHJIJIJIIJ;HOHHLie H qepeHkOBCkHe cqeTqHkH, CDekT

poMeTpLI Donuoro Dorno~eHH.II B3 csuuu;osoro CTeKna, Dpu

Be.rteuo ua puc. 1. llo.rtpo6uo xapaKTepHCTHkH .rteTeKTopos 

ODHCaHLI B pa6oTaX / 4 •5 ..: YrnepO.l{Ha.ll MHWeHh Dpe.rtCTaB

JI.IIJia C060i IJ;HJIHH):tp /d = 100 MAC, h = 28 MAC/, OCh kOTO

poro COBDa.rtana c HaDpasneuueM · Dyqka DHOHOB. KonuqecTBo 

yrnepo.rta DO Dyqky COCTaBJIJIJIO 4,62 z/cAC 2~TO COOTBeTCT

ByeT 2,32 ·1023JIOep/CM 2. 3kCDepHMeHT DpOBO):tHJICJI Ha DHOH

HOM DYqke Melouuoro TpaKTa cuuxpOI.tHkJIOTpoua OHJIH DpH 

0 10 20 CM 

Puc. 1. CxeMa 3KcnepuMeH•aAr.Hoii YC•£UI06K't c 1, c2, 
C5, C 6- CfiUH.UAAJI,YUOHI(J>Je C'le.'lUKU, C 1 , \.i 2 - 'lepeR

K06CKUe C'le.'lUKU, C a__, C4 - 'lepeHK06CKUe cneK•poMe•pw 
noAHozo nozAollleHu.R, HK 1 , HK 2 - UlupoKo3a3opHwe on•u
'lecKue ucKpoar.Je KaMepw, M - yzAepooHaJI MUUieHr.. 

4 

l 

;i 

3Hepruu DHOHOB 164 M3B. 3a speM.II 3kCDOJHIJ;HH IT = 10 '1/ 
6LIJIO OTCH.IITO 14 000 4JoTorpa41Hi. 

B xo.rte 3kcDepHMeHTa perucTpuposanuch Koop.rtHHaTLI 

H yrJILI BLIJieTa qaCTHIJ; Hl MHWeHH, HX HOHH3aiJ;HOHHLie DO

Tepa (dE/dx), 3HeproBLI.rteneuue B qepeHKOBCkHX cDeKTpo

MeTpax Donuoro Dorno~eHHJI (E 
1

, E 
2

) H speM.II DponeTa 

OT MOHHTOpHoro cqeTqHka .l\0 .rteTekTOpOB B 60kOBLIX TeJie
CkODaX. 

3. PE3YJihTATJJ 

3aperHCTpHpOBaHHLie C06LITHJI DpOWJIH 06pa60Tky ~/ DO 

DporpaMMe reoMeTpuqecKoi pekOHCTPYKUHH • .D;anee oT6u

panHch cnyqau: 1/ c 3HeprH.IIMH E1,i>SO M3B, 2/ c spe

MeHeM, He DpeBLIWaiO~HM Tpex CTaH.rtapTHLIX OTkJIOHeHHB 

OT cpe.rtHHX 3Haqeuui, 3/ C aMDJIBTY.rtaMH (dE/dx) 
1

,
2 

< 
<2,2(dE/dx) H,B. * H 4/ C 3414lekTHBHLIMH MaCCaMH e+e- DapLI 

w =v'k 2 > 160 M3B/c. B pe3yJihTaTe DBe.rteHH.II kpHTepues 

1/-3/ OCTaJIOCh 29 C06LITHB, pacDpefeJieHHJI kOTOpLIX DO lll 

H kBa.rtpaTy He):tOCTaiO~ei MaCCLI M x DOkaJaHLI Ha puc. 2. 
CDJIOWHLIMH kpHBLIMH DPHBO.lt.IITC.II pe3yJihTaTLI Mo.rtenuposa

HH.II DO 3THM ~e DepeMeHHI.IM .l{JIJI peakiJ;HH /2/, a Ta~e .l{JIJI 
Dpou;eccos: 

12C("-, ne+e-) 11 B 

12 C(11-, 2ne+e-) 10B. 

/3/ 

/4/ 

Ilpu Mo.rtenuposauuu .rteTaJihHO yqHTLIBanuch ycnoBH.II Kak 

perHCTpaiJ;HH, Tak H OT6opa C06LITHB DO kpHTepHJIM 1/-3/. 
MaTpuquLii 3JieMeHT 6LIJI Bl.IIT B BH.rte IMI 2 = A/k 2 , r.rte 

A- DPOH3BOJihHa.ll kOHCTaHTa. Hl coDOCTasneHH.II 3kCDepu

MeHTanhuoro paCDpe.rteneHHJI DO w C pacqeTHLIMH kpHBLIMH 

cne.rtyeT, qTo rpyDDa co6LITHi c w < 160 M3B/c Dpuua.rt

ne~HT, B OCHOBHOM, k 4IOHOBLIM Dpou;eccaM. II03TOMY .l{JIJI 

OIJ;eHkH ceqeHHJI peakiJ;HH /2/ 6LIJI BBe.rteH kpHTepHi 4/, 

* (dE/dx)H,B. - uau6onee sepO.IITHa.ll aMDJIHTy.rta 

HOHH3aiJ;HOHHLIX DOTeph peJIJITHBHCTCkOrO 3JiekTpOHaB CIJ;HH
THJIJIJIIJ;HOHHOM cqeTqHke 6oKosoro TenecKoDa. 
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3tpcpeKmuGHaH Macca CO, MaBle 
Puc. 2. Pacnpec)eAeHue co6w•ur'J, npowec)wux zeoMe•pu
'lecKyfO peKOHC•PYKJ4UfO U yc)oeAe•eop.IIIOUIUX Kpu•epU.IIM 1/· 
3/, no Keac)pa•y Hec)oc•a~ar~~er'J Macc~tr - a/ u no 3t/J(JeK•ue
HOr'J Macce W e+e- • napW - 6/. llAa6HI>IMU KpU6WMU noKa3aHW 
peayA~t•a•w Moc)eAupoeaHUJI. C•peAKaMu yKaaaHI>I noAoxeHUJI 
MaKCUMYM06 Moc)eAupoeaHHWX pacnpec)eAeHUr'J. 

KOTOpWi, KaK cne~yeT H3 pe3ynhTaTOB MO~enHpOBaHHB, OT· 
6paCWBaeT NeHhWe 1 ~ co6WTHi peaKIJ;HH /2/, OKOnO 30~ 
peaKIJ;HH /3/ H -50~ peaKIJ;HH /4/. Ha puc. 3 aaaeceao 
pacDpe~eneHHe OCTaBWHXCB Tpex C06WTHi DO Depe~aHHOMY 
4·HNDynhCY t H DO M~ COBMeCTHO C paC'IeTHWMH KpHBWMH, 
Donyqeaawwa c y'leToY KPHTepHA DO w. Ha6mo~aewwe 3 co-
6WTHB COOTBeTCTBYIOT Ce'leHHIO: ~o 3KC. = 8,2. l0-83cM 2. 
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1<8aopam Heoocmai(J~J.~eu Haccbt Mx2• r,i/cq 
Puc. 3. Pacnpec)eAeHU.R co61>rmuu, yc)oeAemeop.RfOUIUX Kpu
•epufO om6opa w > 160 M3B/c, no Keac)pa111y nepec)aHHozo 
4- UMnyA~tca t- a/ u no Keac)pamy Hec)ocmaJOUieiJ Mace•• - 6/ . 
Kpue~tre - peayA~tmam Moc)eAupoeaHu.R. 

0Tcrona Donyqeaa oueaKa BenH'IHHW AH~epeauaanhaoro 
ceqeaa• peaKIJ;HH /2/ nn• ::meKTpoaoB c 3aepraeii: E 1,2> 
>50 M3B, acnycKaewwx DOA yrnow -70° B n.c.: 

2 
d 0 -32 2 2 ------ < 2 · 10 c.M 1 cp 

dQ1dQ2 

Ha 92~ ypOBHe AOCTOBepHOCTH. 
3HaB ~YHKIJ;HIO pacDpeneneHHB HyKnOHOB B RApe H BenH

'IHHY 'laCTH ce'leHHB peaKIJ;HH 1r-p4 e+e-n, H3Nepeaaoro aa 
AaHHOH YCTaHOBKe 17/ DpH TOR )l(e 3HeprHH DHOHOB, MO)I(HO 
pacc'IHTaTh BenH'IHHY o6pa3oBaHHB e+e- Dapw aa •npe 
yrnepona. OueaKa naeT BenH'IHHy: 

" < - 12 c + - > c9 2 +1,9) 10-33 2 uopa 1r .... e e ... = .. _2 5 · eM • 
C4, , 
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llony'leHHaJI pac'leTHaJI uenH'IHHa ~apac'l. cornacyeTCJI c :JI<
cnepaMeHTam.uoii ~a :3KCn : 

Hl cpauueHHJI :JI<cnepHMeHTanLHbiX ,naHHbiX c peJynL
TaTaMa Mo,nenapouaHHJI cne,nyeT, 'ITO ecna JaperacTpHpouau
HLie C06biTHJI JIBnJIIOTCJI e +e-- napaMH, HCDYIIleHHLIMH B peal<
UHH BJaHMO,neiicTBH.Il 71--MeJOHa C JI,npaMH yrnepo,na, TO 
uepoJITHee ucero oua o6paJouaHbl u npoueccax /2/ H /3/. 

AuTopbl Bblpa)l(aJOT 6naro,napuocTL B.H.WI<yu,neui<ouy, 
E.C.KyJueuouoii, JI.B. TyTLIWI<HHoi, a TaJ<)I(e coTpy,nHHI<aM 
Cei<Topa CI<aHHpyiOIIlHX aBTOMa TOB Ha :Jnei<TpOHHO-ny'leBOB 
Tpy6I<e a onepaTopaM nonyauToMaToe llYOC-50 Ja o6pa-
6oTI<Y 4>anLMOBOii HH4>opMaUHH, H.A.Bna,nHMHpouoii, c.r .llna
CTHHHHOB H B. Cl». llypi<HHOB Ja 6onLWYIO DOMOIIlL npH o6pa-
60TI<e 3I<CDepHMeHTanLHOrO Ma Tepaana, C .Ji. r epaCHMOBY, 
li.3.KonenaoBH'IY, A.B. Tapacouy H P .A.3paM)I(JIIIY Ja noneJ
uwe 06Cy)l(_neHHJI, A.B.,lJ.eMLJIHOBY Ja DOMOIIlL B Ha6ope 
CTaTHCTH'IeCI<Oro MaTepaana. 

JIHTBPATYPA 

1. Hofstadter R. Ann.Rev.Nucl.Science, 1957, 7, p.231. 
2. ,4eMuHoe A.B. u ~p. OHJIH, 13-7683, ,4y6Ha, 1974. 
3. EepeJtCHe6 C.~. u ~p. R~, 1977, 26, c.547. 
4. EepeJtCHee C.~. u ~p. OH.RH, 13-6192, ,4y6Ha, 1971. 
5. AIIU3a~e B.B., ,4eMuHoe A.B., Xa3uHc ,4.M. HT3, 

1975, 4, c.33; 1975, 4, c.31. 
6. AIIU3a~e B.B. u ~p. OH.RH, P1-9478, ,4y6Ha, 1976. 
7. A11u3a~e B.B. u ~p. OH.RH, 1-12074, ,4y6Ha, 1978. 

. 8 

PyKonuct. noc•ynUAa e U3~a•eAf>CKull o•~e11 
18 ~eKa6pJJ 1978 zooo. 


