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Ei0Te111Ha A.C. 111 AP- Pl-92-45 
nonepe'IHOe Ce'leH111e I 6 Op-B3all1MO,Aei1CTBll1i:i 
np111 3, 1 A •r JB/c 111 11130TOnHbli:i COCTaB ABYX3apA,AHblX cpparMeHTOB 

n pe,ACTaeneHbl JKCnep111MeHTallbHble ,AaHHble no nonepe'IHOMy Ce'!eHIIIIO, 
MHO>KeCTBeHHOCTIII 111 OTHOCIIITellbHOMY BblXOAY ABYX3apA,AHblX cpparMeHTOB 
A.Apa K111c11opo,1:1a (A.Apa 3 He2 , 

4 He2 ) , o6pa3oaaHHblX B 1 6 Op-coy,1:1apeH111Ax 
np111 111Mnynbce 3,1 A• r JB/c . .l).aHHble conocTaB/lAIOTCA C peJyllbTaTaMIII pac
'leTOB, BblnOllHeHHblX B paMKax KaCKa,AHO-qiparMeHTal,IIIIOHH0-111cnap111Te1lbHOi:i 
MO,Ae11111 npOTOH-A,AepHblX B3all1MO,AeHCTBll1i:i. 

Pa6oTa BblnOnHeHa COTPYAHlll'lecTBOM AnMa-Arn - Bapwaea - ,lly6Ha -
TawKeHT - T6i,,11111c111. 

Coo6meHHe 06he;urneHHOro HHCTHTYTa 11;iepHblX HCC.1e;io ea11 t1H . J]_y6tta 1992 

nepeao,1:1 aaTOpoa 

Botvina A.S. et al. Pl-92-45 
The Transverse Cross Section in 16 Op-Interactions 
at 3. 1 A·GeV /c and Isotope Composition of Two-Charge Fragments 

The experimental data for the transverse cross section , multiplicity and re
lative yield of two-charge fragments of the oxygen nucleus (3 He2 and 4 He2 
nuclei), produced in 16 Op-interactions at momentum 3 .'1 A·GeV/c are pre
sented. The data are compared w ith the results made in the frame of the CFEM 
of proton-nucleus interactions. 

The investigation has been performed by Collaborat ion of A lma-Ata -
Warsaw - Dubna - Tashkent - Tbilisi. 

Communication of the Joint Institute for Nuclear Research . Dubna 1992 
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I. :aBE)LEID1E 

HaCTOfl~afl pa6oTa flBJifleTCfl npOAOJillCeHHeM CHCTeMaTHqecKoro 
113yqeHHH npoueccoB (JlparMeHTaUHH JierKHX HAep[i,?l_ B pa6oTax 
[ 1] 6mm pacCMOTpeHU MHOllCeCTBeHHOCTH BTOpHqHUX qacTHU H 
sapflAOBUe pacnpeAeJieHHfl (JlparMeHTOB C Z > 1 B 160p - B3ciU-

MOAeHCTBHflX. IlpOBOAHJIOCb cpaBHeHHe pe3yJibTaTOB C MOAeJibID 
R~l-1M (KaCKa,1UIO-'(flparMeHTaLU10HHO-HCnapHTeJibHafl-MOAeJib) c21 • 
El:lJIO OTMeqeHo, qTo MOAeJib CHCTeMaTHqecKH HeAOOUeHHBaeT 
BepOflTHOCTb noHBJieHHfl ABYX3apflAHl:lX (JlparMeHTOB. B CBH3H C 
STHM MH nonHTaJIHCb 6oJiee AeTaJibHO HsyqHTb STOT Ha6op 
(JlparMeHTOB. 

2. 3KCilEPl-1MEHT 
3KcnepHMeHTaJibHUe AaHHUe 6HJIH noJiyqeHl:l c nOMO~bID 100 -CM 
BOAOPOAHOH KaMepl:l, SKCnOHHPOBaHHOH Ha CHHXpo(Jla30TPOHe ]B3 
QJ,1811 B nyqke HAep KHCJIOPOAa npH HMnYJibCe 3,1 A•fsB/c. 
0T6op 160p -B3aHMOA8HCTBHH npOBOAHJICfl C HCnOJib30BaHHeM 
saKOHa coxpaHeHHH SJieKTpHqecKoro sapHAa ( CYMMa 3aPHAOB 
BTOpHqHHX qacTHU paBHa AeBHTH). HaH60Jiee HaAellCHUM STOT OT60p 
6UJI AJIH co6UTHH C OAHO- H ABYX3aPHAHUMH BTOpHqHUMH qaCTHUaMH 
HJIH npH HaJIHqHH BTOpHqHNX B3aHMOA8HCTBHH (JlparMeHTOB. B APYrHX 
CJiyqaHX BBOAHJIHCb nonpaBKH B 3aPHAOBNe pacnpeAeJieHHH[ 3 J_ 

l-13MepeHHfl C06NTHH npOBOAHJIHCb Ha noJiyaBTOMaTax IlYOC. 
MaTeMaTHqecKaSI o6pa60TKa BeJiaCb Ha 3BM EC-1066 no 
MOAHlfJHUHPOBaHHOH nporpaMMe reoMeTpHqecKOH peKOHCTPYKUHH[ 4l. 
l-1cnoJiiisoBaJicS1 cneu11aJibHo paspa6oTaHHHH Ha6op npoueAYP 
MaTeMaTHqecKOH o6pa6o'TKH: ZINPUT-GEOMOP-CLEPHOP-PASPORT
COLLDST-DSTWRT, n03B0JISIBmHH cmHBaTb AaHHNe npOCMOTpa C 
pesyJibTaTaMH pacqeTOB reoMeTPHH, noJiyqaTb TeCTOBHe 
MeTOAHqecKHe pacnpeAeJieHHSl,CnHCKH omH60K, nepeMepoB HT.A. 
PHA H3MeHeHHH . 6UJI CAeJiaH B nporpaMMe reoMeTp1rn: 

1) BBeAeHa Ta6JIHUa CTa6HJibHHX H30TOnOB C Z > 1; 
2) c yqeTOM saKOHa coxpaHeHHH SJieKTpHqecKoro 3aPSJAa 

H TOnOJIOrHH co6NTHH HCKJIIDqeHU JIHfilHHe rHnOT83N MaccoBoro ~HTa; 
-.. 'O!',;&":!'';:'..\.--•~--=-<:ao; 
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3) .n.nH O)lH03Ha"iHOCTH conocTaB.neHHH C pesy.nhTaTaMH 
npocMoTpa 06ecneq11Ba.nocb coxpaHeHHe Koop.nHHaT Bepm11H co6hlTHH 
B n.noCKOCTH nepBOH npoeKU,Hl1j 

4) BBe.n;eH KOHTPOJih sa BpeMeHeM o6pa60TKH TeKylll,ero 
C06hlTl1H, o6ecneqeHO npoXOllC,D;em1e MeTOK, BBO,D;HMhlX np11 
113MepeHHHX, C u,eJiblO 06.nerqeHH.H 11.n;eHTHqJHKau,1111 qacTHl.l, no 
MaccaM H yMeHbmeHHH om1160K TRACK-MATCH. 

Paspa6oTaHHa.H Cl1CTeMa no3BOJIHJia aBTOMaT11qecK11 
npo.n;o.nxaTb cqeT B ceaHcax BhlqHc.neHHH Ha 3BM. Ha6op SCAN
~aHJIOB (pesyJibTaThl npOCMOTpa) ocylll,eCTBJI.HJICH qepe3 TepMHHa.n 
( Ha 3BM EC-1066) B Cl1CTeMe Bl1PTYaJibHhlX Mani11H ( CBM) c 
HCnOJib30BaHHeM cepBHCHhlX nporpaMi 5] ( naHeJieH). Bo BpeM.H 
KOppeKU,11H SCAN - qJaHJIOB .n;.n.11 0)lH03apH)lHhlX TPeKOB 

BBO,D;H.nl1Ch pesy.nbTaThl 11.n;eHTl1qJl1Kau,1111 qacTl1l.l, no Macce, qTo 
11cnOJih30BaJIOCb B nporpaMMe CLEPHOP )l.n.H OT6opa peaJibHhlX 
Maccoimx nmoTe3 11 YCKOPHJIO no.nyqeHHe DST ( MaI'HHTHOH JieHThl 
CYMMapHhlX pesyJihTaTOB). B HaCTOHlll,ee BpeMH. Ha DST HaKon.neHO 
60.nee 10000 C06hlT.11H. 3qiqieKTl1BHOCTh npocMOTpa )lJI.H .llBYXJIY"ieBhlX 
C06hlTl1H COCTaBHJia 89%, a ,D;JIH OCTaJibHhlX TOnOJIOI'l1H 6blJia 
98,2%( 3). 06pa60TKa CHHMKOB B .na6opaTOPl1.HX COTPY.llHHqecTBa 
Be.nacb no e.n;HHOH npou,e.n;ype. 

3. OilPE~E]EHHE IlO]HOfO IlOilEPEYHOfO CEYEHHH 
160p-B3AHMO~EACTBHA 

Hcxo.n;.11 
BXO.ll.Hll\11X B 

H3 CYMMapHOI'O q11c.na nyqKOBhlX TpeKOB 
8qJqJeKTHBHYIO 06.naCTh 
(11423) B pa6oqeH 

nJIOTHOCTH Bo,nopo.n;a[ 6] ( p 

KaMepH, 
06.nacT11 

= 0,0584 ± 

(36897), 
"il1CJia 

KaMep!i! 
0,0001 

Bsa11Mo.n;eAcTBHH 
(32~97±0,O5CJL) 11 
e/cJJ,3 ) , 6blJIO onpe.n;e.neHo no.nHoe Bl1.lll1Moe ceqeH11e. OHO 
oKa3a.noch o~!! = 361 ± 5 JJ.6apr1,. 
H3 cpaBHeHl1.H pacnpe.n;e.neHHH no MHO~eCTBeHHOCTH no 
pesyJibTaTaM npOCMOTpa (SCAN) 11 l13MepeHl1H (DST) (p11c.1) B11,D;HO, 
qTo HeT 3aMeTHhlX Cl1CTeMaTl1'-ieCKl1X noTeph B TonoJIOI'l111 noc.ne 
l13MepeHl1H C06h1Tl1~- IlOSTOMY AaJlhH0IDIIH0 0~0HRH IlpOBO,IU1.JlliCb Ha 
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ypoBHe DST. E1rn onpe,neJieH .uu.uu6ap'li-3K8u8aAe'lim KaK o, 036 
.ll6ap1i/co6wnue. ,UJI.H ou.eHKH noTep.HHHHX .l{BYXJIY4eBHX co6HTHH 

I 

pacCMOTpeHO pacnpe,neJieHHe no KBa,npaTy 4-MepHOI'O "'1MnyJibCa, 
nepe,naHHOI'O-K npOTOHy MHmeHH (pHc.2).,UoJIH ynpyr11x pacce.HHHH 
COCTaBJI.HeT 50% )T 4HCJia .l{BYXJIY4eBHX co6HTHH[ 7l. IlOSTOMY MH 
CMOI'JIH ou.eHHTb J!Hlllb MHHHMaJibHYIO rpaHHU.Y noTepb .l{BYXJIY4eBl:lX 
co6HTHH,sKcTpanoJIHPYH pacnpe,neJieHHe do;dt (t) K ltl = O 

(19 ± 2 .ll6apH, ).IlOJIHOe Ce4eHHe 160p -B3aHMO,l{eHCTBHH OKa3aJIOCb 
paBHHM otot= 380 ± 7 JL6ap1i.Onpe,neJieHO nOJIHOe HHKJII03HBHOe 
ce4eHHe BHxo.na ,nayxsap.H,nHHX itiparMeHTOB o:=2 = 235 ± 6 .ll6ap'li. 

inc 

4. H30TOilHHA COCTAB ~PAfMEHTOB C Z=2 
,UJIH onpe,neJieHH.H H30TOnHoro COCTaBa .l{BYX3ap.H.l{HHX 
itiparMeHTOB 6HJIH paCCMOTpeHl:l pacnpe,neJieHHH no KPHBH3He 
( 1 /P), PHCYHOK 3!. B 160p - B3aHMO,l(eHCTBHHX MOllCHO BH,l(eJIHTb 
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PHc.3. %=1/p - pacnpe,neJieHHe ABYX3ap.H.l{HHX itiparMeHTOB 
H,npa KHCJIOPO.l(a. 
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4eTHpe rpynnH co6HTHH C pa3JIH4HHM ( OT O.l{HOI'O .no 4eTHpex) 
4HCJIOM ,nByxsap.H,l{Hl:lX itiparMeHTOB. Ha PHC. 4 npHBe,neHo 
pacnpe,neJieHHe no KPHBH3He (%=1/P) .l{JIH co6t1THH C 4eThlP:bMH 
.l{BYX3ap.H.l{HHMH itiparMeHTaMH. Ha 06011x PHCYHKax BH.l{HH ){Ba 
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) (Nr, = 4) 

PHC.4. %=1/p - pacnpe,neJieHHe .l(JIH co6HTHH c qeTHP:bMH 
,nayxsap.H.l{HHMH itiparMeHTaMH .H,npa KHCJIOPO.l(a. 

MaKCHMyMa, COOTBeTCTBYIOmHe .H,npaM 
3

He2 H 
4

He2. TaKHe 

pacnpe,neJieHHH 6HJIH nocTpoeHH .l(JIH KallC.l{OH rpynnH co6HTHH H 
npo(PHTHPOBaHH C noMombIO: nporpaMM!:l FUMILI ABYMfl ll!YHKI.\HHMH 
raycda..: BKJia,n H3OTOna 4He2 oueHHBa.nc.H, HCXO.l{fl H3 

npe,nnoJIOllCeHHfl O.CHMMeTpHH COOTBeTCTBYIOmero nHKa B % -pacnpe,ne
JieHHH OTHOCHTeJibHO ero no3HI.\HH (%0). Co6HTHH, OCTaBmHeC.H B 
pacnpe,neJieHHH nocJie BH4HTaHHH nHKa 

4
He2, OTHOCHJIHC:b K H3OTony 

3He2.; Ha PHC. 5 npHBe,neHO OTHOmeHHe BHXO.1{OB H.n;ep 
3

He2 K 
4

He2 

B 3aBHCHMOCTH OT MHOJICeCTBeHHOCTH ABYX3ap.H.l(HHX itiparMeHTOB. 

BH,nHo, 4TO C yBeJIH4eHHeM MHOllCeCTBeHHOCTH ABYX3ap.H.l{HHX 

TpeKOB ( Z=2) . BHXOA 3He2 yMeHbmaeTCfl, .noxo,n.H .no 10% B 
co6HTHHX c qeTHP:bMH tparMeHTaMH. Te JICe npoue,nypu 6HJIH 
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npoBe,IJ,eHN H c Ha6opoM co6NTHH, reHepHpOBaHHNX no MO,IJ,e~H 
K~HM(ZJ_ Mo,IJ,e~b He·aocnpOH3BO,ll,HT SKnepHMeHTa~bHNX ,IJ,aHHNX ,ll,~H 

4eTUpex ~parMeHTHNX co6UTHH (CM.pHc.5). 

00000 e~iment. 
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PHC.5 •. 3aBHCHMOCTb OTHOWeHHH BNXO,ll,OB 3He2 H 4He2 OT 
4HC~a ,IJ,ByxsapH,IJ,HUX ~parMeHTOB B co6NTHH. 

5. 3AKJIIOfflil'J.E 

1. Onpe,IJ,e~eHO no~Hoe ce4eHHe 160p- B3aHMO,ll,eHCTBHH' npH 
HMnY~bce 3,1 A·fsB/c, otot = 380 ± 7 JJ.6ap~. 

2. Ilpe,ncTaB~eHU SKCnepHMeHTa~bHUe ,naHHUe no : H30TOnaM 
re~HH B 160p-. B3aHMO,IJ,eHCTBHHX. IloKasaHo CHCTeMa TH4eCKOe 
yMeHbWeHHe BUXO,IJ,a H30Tona 3He2 C POCTOM

0 

MHOXeCTBeHHOCTH • 
,ll,ByxsapH,ll,HUX ~parMeHTOB. Pacxox,IJ,eHHe C MO,IJ,e~bID KcI>HM ,ll,~H 
4eTupex~parMeHTHNX co6NTHH yKa3NBaeT Ha He06XO,ll,HMOCTb y4eTa 
.nono~HHTe~bHUX MeXaHH3MOB o6pasoBaH~H a - 4aCTHU •. 
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