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BoaMO*Hocrb eneHTH~HKaueH Gap~aa penHrHeHcrcKHX ¢par-MeHTOB 

H)Jpa no nnOTHOCTH iJ-SilCKTpOHOB B nponaHOBOii ny3b!pbKOBOI\ 

KaMepe 

npoBCJJCH8 K81lK6pOBK8 MCTO)J8 HJJCHT<Ii}HK8UHR 38plla8 pellHTHBHCT

CKHX ¢par-MeHTOB gaep no nnoTHOCTH S-3JieKrpouoe Ha cnene. 11cnonb30Ba

llHCb CHHMK\1 C 2-MerpOBOil nponaHOBOii K8MCpbl, 3KCflOHKpOB8HHOii B ny'!K8X 

pellHTHBHCTCKHX HJJCp p , a H C npe KMflyllbC8X H8 HYKllOH p O = 
.. (2,2; 4,2; 5,15) raB/c. 

~p8r'MCHTbl C 38pHJJOM Z = 1,2 HB)JCJKHO HJJCHTII~HUHpyiOTCSI no 

nnOTHOCTII 110!!1!38UHH H8 rpeKe • .nnSI <j>par'MCHTOB C 38pHaOM Z > 2 
HC06XO)JKMO CO'!CTBHHC MCTOJJOB H)JCHTH<j>KK8UHH 38pHJJ8 no nllOTHOCTH 

8 -sneKTpOHOB II BTOpH'!HOMY B38HMO)JellcTBHIO B nponaue, 

Pa6ora BbmonHeHa B na6oparopHH BbiCOKHX saeprali 011fll1. 

Coo6meHHC 06'bellHHCHHOrO HHCTHTyTa MCpHbiX HCC11Cll0B8HHA. fiy6Ha 1978 

Gasparian A.P., Grigalashvili N,S. 1 - 11335 

A Possibility of Charge Identification of Relativistic 
Nuclear Fragments by the ll -Electron Density 
in a Propane Bubble Chamber 

A method of charge identification of relativistic nuclear 
fragments by the 8 -electron density has been considered, Pictures 
from the 2-m propane chamber, exposed to beams of p , a , C 
relativistic nuclei at momenta of P 0 a (2,2; 4.2; 5,15) GeV/c per 
nucleon, have been used, Fragments with charge z = 1, 2 are 
reliably identified by the ionization density. For fragments with 
charge z > 2 it is necessary to combine the methods of charge 
identification by the 8 -electron density and secondary interaction 

in propane. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubno 1978 
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I> B uacT~Jm~ee speMJI nposo,llJITCJI 3KcnepBMeHTan&uwe 

BCCJIC,IlOBaBBJI/1/ ueynpyrBX B3&BMO,IlCBCTBBH peJIHTBBBCT· 

CKBX JI,Ilep p • d • a B C C T JI>KeJIWM Jl,llpOM (W, Ta) Me· 

TO.IlBKOH 2-MeTposoi nponauosoi KaMepw JIB3 OHJIH. 

fipB CTOJIKBOBCBBB JI,Ilep MOryT o6pa30BaT&CK ~parMeBTW 
uaneTaiO~nero JI.IJ.pa pa3uoi 3apH.JlBOCTB. Uen&IO .IJ.auuoi 

pa60TW JIBJIJICTCJI K&JIH6pOBK& MCTO,Ila onpe,lleJieHHJI 3apJI,Ila 

~parMeHTOB no seJIB'IHHe BOBB3an:aouuwx noTep&. KaK 

H3BCCTHO, BCJIB'IBBa HOHH3a~BOBBWX UOTCpb 3aBBCHT OT 

I - I min 

z2 

{:32 
/1/ 

r.IJ.e z B {:3 - 3ap1l.IJ. B cKopocT& qacTB~W- CKopocT& pa3-

JIB'IHWX ~parMeHTOB /CTpBRUBBrOBWC 'I&CT~W/ BC3Ba'IB· 

Ten&uo OTJIB'IaeTcs I~ ±211/o/ OT cKopocTB uaneTaiO~ero 
JI.IJ.pa npu nepsouaqan&HOM BMnyn&ce ua uyKnou P 0 2: 
.::; 2 F3B/ c. 0TKnoueuue so3BBKaeT B3- 3a ~epMB- .IJ.BIDKCHBJI 

uyKnouos s JI.IJ.pe. TaKBM o6pa3oM, s uameM cnyqae uouu3a~ 
~OBHWC noTepB onpe,llCJIJIIOT 3&p1l,ll CTpBRBBHrOBOH 'laCTB· 

IUd· 
B nponauosoi KaMepe BOHB3a~BOBBwe noTepu .IJ.JI.Il ~par-

MeHTOB C Z > 2 HaCTOJibKO BeJIBKB, 'ITO TepJICTCJI B03 • 

MO~HOCTb BB3yaJI&HOH B.Il.CBTB~BK&~BB no UJIOTBOCTB BOHB-

3a~BB. B 3TOM cnyqae onpe,lleneuue 3aps.IJ.a so3MO>KHO 

MCTO.IJ.OM BO.Il.C'ICTa 'IBCJia o • 3JICKTPOBOB B.Il.OJib CJIC.IJ.a. 

Hcnon&3osanuc& cnBMKB, nonyqeuuwe npu o6nyqeuuu 

nponaHOBOH Ka:Mepw JI.IJ.paMB p • a B C C BMnyn&COM Ha 

uyKnou /2,2; 4,2; 5,15/ F3B/c. llo,llc'leT qucna o -3JieKT-

3 



pOHOB npOBO)l.HJICJI B nJIOCKOCTH npoCMOTpOBOJ.-o CTOJia /KOJtP

tPBU.HeHT yaeJIH"''eHBJI K = 0, 7 I Ha nepBH"''HbiX cne,ll,ax )l.JIHHOH 

29 CM. fipHMeCb "''aCTHU. )l.pyroro COpTa K nepBB"''HOMY 

ny"''KY He npeablmana HeCKOJihKHX npou.eHTOB. EpanBCh 8-
JJieKTpOHhi, BbiXO,IVII.I.J.He 3a npe,ll,eJibl ,ll,OpO)I(KH C lliBPBHOH 

±3 MM OT OCH nepBH"''HOrO TpeKa. 

Ha puc. 1 npe,ll,cTaBneHa aepoJITHOCTh Ha6mo)l.eHBJI )l.aH

Horo "''BCJia 6 - 3JieKTpOHOB Ha TpeKe )l.JIJI npOTOHOB, a -

"''aCTHU. u JI)l.ep yrnepo,ll,a npu P 
0 

= 4,2 F3B/c. CnnoWHble 

KpHBble COOTBeTCTBYlOT BepOJITHOCTJIM Ha6JTIO)l.eHHJI no Ja

KOHY llyaccoHa. BBJl.HO, "''TO JKcnepHMeHTaDLHble 3Haqe

HHJI xopowo cornacyiOTCJI c nyaccoHOBCKHM pacnpe,ll,ene

HBeM. An11 3apH)l.a z = 3,4,5 npuBe,ll,eHbl pac"''eTHble 3Ha

"''eHHJI BepoHTHOCTeii. B ma6Aut~e )l.aHbl cpe.IJ.Hee "''HCJIO 6 -
3JieKTpOHOB H )l.BCnepCHJI pacnpe,lJ,eJieHBJI ,lJ,JIH nepBH"''HbiX 

TpeKOB OT IIpOTOHOB, a -qacTBU. B Jl)l.ep yrnepO,lJ,a. 
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l.JH:cno 0 -:::meKTpOHOB 

Puc. 1. BepoJI111HOC11fb Ha6A100eHUJI oaHH020 <iUCAQ .s - 3AeKm
pOH06 Ha mpeKe OAJI npollloHoe, a - 'iacmut~ u JIOep yzAepooa 
npu P 0 = 4,2 F3B/c. 
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) 

' I 

n 
D 

p 

0,85±0,03 
0,75±0,02 

Ta6Aut~a 

a 

3,50±0,07 
3,20±0,05 

c 

30,20±0,22 
28,90±0,15 

BB.IJ.HO, "''TO JHa"''eHHJI ,ll,Bcnepcuii HeCKOJILKO JaHB)I(eHbl. 

3TO CBH3aHO C pa3MHO)I(eHHeM 0 - 3JieKTpOHOB. 3HeprB"''Hble 

o-JJieKTpOHbl MOryT o6pa30BaTL BTOpB"''Hble 3JieKTPOHbi. 

fipH nO)l.C"''eTe 6epyTCJI BCe 0- 3JieKTp0Hbl fie 3 pa3)l.eJieHBH 

Ha nepBH"''HLie H BTOpB"''HLie. 

Ha puc. 2 npBBe)l.eHa JaBBCBMOCTL nnoTHOCTB o- JJieKT

pOHOB Ha 1 CM npB yBeJIH"''eHHB no OTHOllieHBIO K Ha TypaJih

HbiM pa3MepaM, oT JapJI,ll,a HaneTaiOI.I.J.ero JI.IJ.pa. KpuaaJI co

OTBeTCTByeT z 2 - JaBHCBMOCTH. BH.ll.HO xopowee cornacue. 

3Ha"''eHBJI nJIOTHOCTeH paBHbl: /0,021±0,001/, /0,085± 
±0,002/, /0,737±0,005/. 

BeJIB"''BHa nnoTHOCTH 0 - 3JieKTpOHOB MO)I(eT 6biTh BLI"''HC-
~ ..h /2 I 

neHa no cne.IJ.YIOI.I.J.eB ..,opMyne 1 1 : 

k z2 1 
---( -

P = {3 2 Emin 

1 2 E /1 max 
---- --ln--) 

E E E ' max max min 
/2/ 

r)l.e KoJtP<Puu.ueHT k = 0,039 AI3B/cM Jl.JIJI nponaHa a pa-

6oqux ycnoBHJIX, E min - MHHHMaJILHaJI JHeprHJI 8- JJieKT-

pOHOB, KOTOpble 6epyTCJI ,lJ,JIJI H,lJ,eHTHtPHKaU.HH, E .. , 
IJld •. 

MaKCHMaJILHaJI 3HeprHJI 0 - 3JieKTPOHa 

E max 

2me (3 2 

1-(3 2 
/3/ 

3)l.ech me - Macca JJieKTpoHa. B HaweM cnyqae npo-

HCXO.IJ.HT HeKOTOpoe JtPtPeKTHBHOe o6pe3aHHe no EminH3-3a 

nJIOCKOH KapTHHbl, pa3JIH"''HbiX yrJIOB BLIJieTa B BJIHJIHHJI 

MarHHTHoro non11. HcnoJiblYJI JKcnepHMeHTaJILHble JHaqe-
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Puc. 2. 3aeucu..woclllb 11.1101/IHOCIIIU o- 3AeKIIIpOHOB p Ha 1 c..w 
0111 3ap.11oa HaAelllaJOIIIezo .11opa. 

HHJI nJIOTHOCTeii a -:meKTPOHOB npH Po= 4,2 F3B/c H cl>op

MYJIY /2/, nony'IHM 3~eKTHBHYID 3Hepraro o6pe3aHHJI Eer= 
= 1,4 M3B. Ha puc. 3 noKa3aaa pac'leTHaJI 3&BBCHMOCTb 

nJIOTHOCTH o•3JleKTpOHOB OT HMnyJibC& npOTOHa. 3KcnepH· 

MeHT&JibH&Jl npoaepKa nps P 0 = 2,2 F3B/c noKa3ana xopo

wee cornacae pac'leTHbiX H 3KcnepBMeHT&JibHbiX 3H&'IeHHii 

nnoTnocTeii. TaKBM o6pa30M npoae,AeHa Kana6poaKa MeTo,Aa 

,AJlJl BCeX BMnyJibCOB nepBH'IHbiX Jl,Aep. 

llpH ,A&HHOB 3HeprBB JI,Apa H& CJie,AaX OT CTpBnnBHro· 

BblX 'laCTHll onpe,AeJIJieTcJI nnoTHOCTb o -3JieKTpouoa. B pe-

3YJibTaTe nonyqaeTCJI 3KcnepaMeHT&JlbHOe pacnpe;~J;eneuse, 

KOTOpOe HY)l(HO annpOKCBMHpOBa Tb Ha6opOM nyaCCOHOBCKHX 

KpHBbiX, COOTBeTCTBYIDUUIX pa3Hb1M 3&PJIA&M q,parMeHTOB. 

3TO n03BOJIJleT onpe,AeJIHTb OTHOCHTeJibHbiB BbiXO,A ci>par

MeHTOB no HX 3&p.R,Ay. KaK BHAHO H3 puc. 1, BHAHBHAY&Jib• 

H&Jl H;IJ;eHTHci>HK&:QHJl TpeKOB npaKTB'IeCKH HeB03MO)l(Ha B3- 3& 

CHJlbHOrO nepeKpbiTHJl nyaCCOHOBCKHX pacnpe,AeJieHHB. 
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Puc. 3. Pac~emHaJI 3aeucu..wocmb niiOIIIHOCIIIU 8- 3AeKmpoHoe 
0111 UMnyAbCa npOIIIOHa. 

H3Mepeuae KPHBB3Hbl TpeKa B MarHHTHOM none ,AaeT 

OTHOWeHHe BeJIH'IHHbl HMnyJibCa cl>parMeHTa K ero 3&p.R,Ay, 

PI z. 0THOCHTeJibH&JI TO'IHOCTb a nponauoaoii KaMepe co

CT&BJIJleT ~p/p 7'fo. Ha puc. 4 npHBe,AeHa ,AByMepHaJI Ta6-

JIB:Qa, r,Ae no OCR a6c:QHCC OTJIO)l(eH HOpMBpOB&HHbiB HMnyJibC 

cl>ParMeHTa p /'!YO, a no OCR Op;IJ;HH&T - 'IBCJIO npOTOHOB 

B cl>parMeHTe. B Ta6JIH:QY BXO;IJ;JIT OCKOJIKB JI,Apa·CH&pJIAa, 

KOTOpble B npHH:QHDe MOryT o6pa30B&TbCJl npH CTOJIKHOBeHHH 

JI;IJ;ep. I.J.acl>pJ.i BAA TO'IK&MB YK&3biB&IDT M&CCOBOe 'IHCJIO OC· 

KOJIKOB. H3 puc. 4 BBAHO, 'ITO O)l(H;IJ;&eMble 3KCnepHMeH

T&JlbHble 3H&'IeHB.B P/z 6YAYT AOBOJlbHO 'I&CTO nepeKpw

B&TbCJl AJIJI pa3JIB'IHbiX cl>parMeHTOB. Jlcuo, 'ITO TPYAHOCTb 

B H,AeHTBcl>BK&:QBB B03HHKaeT TOJlbKO AJIJI ck>arMeHTOB OT 

JI;IJ;pa yrnepo,ll&. 3ap.RA CTpHnnHHrOBWX 'I&CTB:Q Jl,Aep Aeii

TOH& B reJIH.B 'leTKO H;IJ;eHTBci>B:QHpyeTCJl no nJIOTHOCTH BOHR· 

3&JlHH-, a H3MepeBB.& HMDYJlbCOB D03B0Jl.&IDT onpe,AeJIBTb BX 

uaccy. llpa B3&BMOAeiicTBBB JI,Aep yrnepo,Aa o6pa3oaaB

WBec.a cl>parMeBTW MOryT DpOB3&BMO;IJ;eiiCTBOB&Tb B npona

ue. CpeAHBii cao6o;~J;Bwii npo6er HYKJIOHa B nponaue paaeu 

-120 CM. HAeHTB.BK&:QB.& CTpBqDBBrOBWX 'I&CTB:Q BO BTO· 

pB'IHOM B3&BMO;IJ;eiicTBHB D03BOJI.aeT O:QeHBTb 3&p.BA q,par-
yeBT&. 
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'IUCAO npOIIIOH08 8 ~paZM€HIIIUX. au~pbl HaO IIIO'IKUMU yKa-
3bi8UIOIII MUCC080€ 'IUCAO. 

B yrnepo~HOM o6ny1feHHH B03MO:>KHO, 'ITO colfeTaHHe 

MeTO~OB /nnoTHOCTL n -3neKTpOHOB, H3MepeHHJI pI Z, 

BTOpHlfHOe B3aHMO~eHCTBHe/ n03BOilHT B HeKOTOpOH ~one 
C06LITHH npoBeCTH HH~HBH~yanLHYIO H~eHTHI)IHKal.{HIO cne~OB. 
JTO BO MHOrOM 3aBHCHT OT xapaKTepHCTHK Heynpyroro 

BJaHMO~eacTBHJI Jl~ep. Ecnu lfHcno npoBJaHMo~eacTaoaaa
wux HYKilOHOB Jl~pa • CHapJI~a 6y~eT BenHKO, TO TOr ~a MO:>KHO 

Ha~eJITLCJI Ha XOpOWYIO H~eHTHI)IHKal.{HIO OT~enLHLIX TpeKOB 

KaK no 3ap.11~y, TaK H no Macce. 

ABTOpLI ClfHTaiOT ' CBOHM npH.IITHLIM ~onrOM BLipa3HTL 

6naro~apHOCTL npol)leccopaM B.r .rpuwHHY, M.H.Ilo~ropeQ
KOMY H M.H.ConoBLeay Ja noneJHLie o6cy:>K~eHH.II a no~-
~ep:>KKY a pa6oTe. ;J• ' '· 
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