
0 fib e A MH e H H bl M 

MHCTMTYT 
HABPHbiX 

MCCJ8AOB8HMM 

AYfiHa 

M.X.AHHKMHa, r.n.Bap~eHra, A.H.ro~OXBaCTOB, 

A.A.KpHei.J,OB, IO.RyKCTblHbiii, n.K.MaHbllKOB, 
3.0.0KoHoB, C.A.Xopo3oB 

CEqEHHH HEYnPYroro 83AHMO~EACTBHH 

~EP HEOHA C H~PAMH 

HanpasneHo B >t<ypHan ".RAepHaR $1-131-1Ka" 

1982 



H3MepeHMe ce4eHM~ Heynpyroro B3aHMOAe~CTBHR 22Ne /4,1 13B/c 
Ha HYKnoH/ c RApaMH C , ·Al , Cu , Pb 6bmo BblnonHeHo Ha ny4Ke 
MeAneHHoro BWBOAa CHHxpo$aaoTpoHa OHHH. CxeMa H3MepeHHR npH
BeAeHa Ha PHC. 1 • Cl.lHHTHnnRljHOHHbiH c4eT4HK S 1 (30x40x 1MM 3) 
npeAHa3Ha4eH AnR HAeHTH$HKallt1H ny4KOBbiX 4acn14 no aapRAY H AnR 
ynpasneHHR cxeMoA nMHeAHwx sopoT. C4eT4MK s 2 , pacnonomeHHWA 
3a MHWeHb~, perMCTpMpyeT 3HeprM~, BWAeneHHY~ B CljHHTMnnRTOpe 
( 150x 150x 10 MM3) BTOpM4HbiMH 4aCTMljaMM I nM6o RAPOM HeoHa, 
ecnM OHO npowno 4epe3 MHWeHb 6e3 B3aHMOAei1CTBMR/. AMnnMTYAHOe 
pa3peweHMe C4eT4MKa 82 /nOnHaR WHPMHa Ha nonOBMHe BWCOTW/ AnR 
RAeP HeoHa 6wno oKono 15%. 

BoaMOmHOCTb H3MepeHMR ce4eHMA Heynpyroro B3aHMOAei1cTBMR RAep 
HeOHa B TaKoA nOCTaHOBKe 3KCnepHMeHTa OCHOBaHa Ha TOM, 4TO 
3HeprOBWAeneHMe B 82 OT RAep HeOHa Cy~eCTBeHHO 6onbWe, 4eM OT 
npOAYKTOB B3aHMOAei1cTBMR RAPa B MHWeHM. TaK, HanpMMep, 10 6wcT
PbiX OAH03apRAHbiX 4aCTMlj BbiAenR~T 3HeprM~ - 20 M3B, 5 ABYX3apRA-
HbiX- -40 M3B, B TO BpeMR KaK RAPO HeoHa TepReT - 200 M38. 
H3 B03MOmHWX npOAYKTOB B3aMMOAei1CTBMR B MMWeHM HaM60nbWMe noTepM 
3HeprHM I -160 M3B/ HMe~T 6wcTpwe $parMeHTW HeoHa c z = 9. 
0AHaKO OTHOCMTenbHaR 4aCTOTa TaKMX peaKljMi1 Mana /cM.HMme/, 
a aMnnMTYAHOe paapeWeHMe C4eT4MKa 82 n03BOnReT pa3AenMTb nMKM, 
COOTBeTCTBY~~Me Z = 9 H Z = 10. 8 cny4ae, KOrAa HM OAHa 
M3 BTOpM4HbiX 4aCTMlj He non ana B S 2 , aHanM3aTop AaeT OTC4eT B 
11 HynesoA KaHan 11

• 

BBeAeM cneAY~~Me o6oaHa4eHHR: 
No - 4MCnO OTC4eTOB BO BCeX KaHanax /BKn~4aR 11 Hynesoi1 11

/ B 3KC
nepHMeHTe C MHWeHb~, 

N0- TO me B 3KCnepHMeHTe 6e3 MMWeHM, 
N - 4HCnO OTC4eTOB B nMKe, COOTBeTCTBY~~eM Z = 10, B 3KCnepH-

MeHTe C MHWeHb~, N'- TO me B 3KCnepMMeHTe 6e3 
MHWeHH. 

PHc.l. CxeMa H3MepeHHH ce~eHHH. 
S 1 , S 2 - Cu;HHTHJIJIHu;HOHHbJe C~eT
~HKH, M - MHWeHh, ~ - AHCKpHMHHa
Top, CC - cxeMa coBrrageHHH, CB -
CHCTeMa BpeMeHHOH 6nOKHPOBKH, 
llC - C~eT~HK HMITYnbCOB, J1C - nH
H8HHbJH CyMMaTop, J1B - nHHeHHbJe 
BopoTa, NTA-1024 - mmnHTYAHhiH 
aHanHaaTop. 
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PHc. 2. BenmmHa W M I eM. «PopMyny 

Ill B TeKcTel, ITOJJyqeHHaH ITPH 

paSHb!X paCCTOHHHHX Me:>Kp;y MHllieHblO 
H CqeTqHKOM '8 2 , 

TorAa sepoRTHOCTb WM ssaHMo
AewcrsHR RApa-cHaPRAa B MHWeHH 

W "' Wa3-W¢ 111 M 1-·W<jl 

N0 -N' 

No 
3Ha4eHHR Ce4eHHW Heynpyroro B3aHMOAeWCTBHR, nony4eHH~e no 

3KcnepHMeHTanbH~M cneKTpaM a paaH~~ sapHaHTax onpeAenqHHR aenH-
4HH~ N(N') lannpOKCHMa4HR neaoA CTopoH~ nHKa KpHsoA raycca, 
Bbi60p B l<a4eCTBe rpaHH4bl Me)!(AY nHKaMH, COOTBeTCTBYIOUIHMH Z = 9 
H Z = 10, MHHHMyMa 4HCJ1a OTC4eTOB H Ap.l, pa3nH4a~TCR MemAy 
co6oi1 He 6onee 4eM Ha 1 , 5%. npaBHTlbHOCTb npo4eAYPbl HaxomAeHHR 
aenH411H~ N(N') nOATBepmAaeTcR TaKme OTCYTC!BHeM aaBHCHMOCTH 
BenH411H~ WM OT paCCTORHHR MemAy MHWeHb~ 11 C4eT4HKOM 82 lp11c.21. 
H3MeHeHHe TeneCHOrO yrna C4eT4HKa OTHOCV.TeflbHO MHWeHH npHBOAHT 
K H3MeHeHH~ cneKTpa noTepb 3Heprv.H OT BTOpi14H~X 4aCT114 laa C4eT 
H3MeHeHHR 4v.cna 4aCTH4, nonaAa~liiHX e 82 I H - a cny4ae HeKop
peKTHoi1 npo4eAYP~ onpeAeneHI1R aenH4HH~ N(N') - K aaev.cHMOCTH 
ee OT TeneCHOrO yrna. PHC.2 AeMOHCTpHpyeT OTCYTCTBHe yKa3aHHoro 
3$$eKTa. ' 

B ce4eHHR Heynpyroro saai1MOAei1cTBHR, nony4eHH~e no Hai1AeHHoi1 
senH4HHe WM l$0pMyna I 1 I I, AonmHa 6b1Tb aaeAeHa nonpaaKa, Y4H
T~aa~lllaR TO 06CTORTenbCTBO, 4TO C4eT4HK 82 perHCTpHpyeT $par
MeHTbl 22 Ne C Z = 10 IT.e. 21 Ne, 20 Ne, ... / TaK me, KaK H 
HenpOB3aHMOAeHCTBOBaBWHe B MHWeHH RApa 22Ne . 3Ta nonpaBKa 6~na 
BBeAeHa B npeAnonomeHHH, 4TO aepORTHOCTb noTepH OAHOro Hei1TpOHa 
IHnH HeCKOJlbKHX Hei1TpOHOBI RAPOM HeOHa 6nH3Ka K BepORTHOCTH 
nOTepH OAHOro npOTOHa IHnH OAHOro npoTOHa H HeCKOflbKHX HeHTpo-

1 22N . 21N 20N HOB , T. e. 4TO ce4eHHe npo4ecca e
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npH6nH3HTenbHo pasHo ce4eHHIO npo4ecca 22Ne
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Ha OCHOBaHHH 04eHKH B~XOAa 1130TOnOB ¢Topa, CAenaHHOH no nony4eH
H~M B 3KcnepHMeHTe cneKTpaM, 8 Ce4eHHR Heynpyroro B3aMMOAei1-
CTBMR 6bii1M BBeAeHbl cneAY~l!IMe nonpaBKH: + (2,5 + 1 ,5) % AI1.R ner-
KHX ( 0 >Al) M + ( 1, 5 !'_ 1, 0) % AflR TRmenbiX ( Cu , Pb) MHWeHei1. 

B·peaynbTaTe npoeeAeHHoro aHanMaa UblnM nony4eH~ cneAYIOUIMe 
BeflM4MHhl Ce4eHMH Heynpyroro B3aHMOAei1CTBHR: 
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PHc. 3. 3KcrrepHMeHTa.hbHbie p;llHHble 

ITO ceqeHHHM HeYrrfyroro B3aHMO-

p;eHG-TBHH: •-
2 NeA lp;aHHaH pa-

6oTal, b - HeA , x - CA I 41, 
J...__j~ 

~ 
.1 - OA /31, .'a - p A/ 51. IlpHMaa 

JJHHHa - «PopMyna 121 c rrapaMeTpa

MH R0 = 1,30 <l>M 11 f3 = 0,93. 

-~----------------- ~ ~ ~ 0,1.~ 

ain( 
22

Ne C) = 1060 + 50 M6, 
ain ( 22Ne:Al) = 1520 + 70 M6, 
ain (22NeCu) = 2150 ~ 100 M6, 
ain( 22NePb) = 3900 !'_ 200 M6. • 
B pa6oTe Ill yme OTMe4anocb, 4To annpoKCHMa4HR ce4eHv.i1 He

ynpyroro asaHMOAei1cTBHR RAep c RApaMM ¢opMynoi1 113 pa6oT~ 121 
a . • 10 11 R 2 ('All3 +All3 _ {3) 2 

In "'tl P T ' 

rAe ~0 l¢epM~I M {3- CB060AH~e napaMeTp~, Uin- B M6, He RBTlR
eTCR nonHOCTb~ YAOBneTsopHTenbHoi1. ny4we onHc~saeT aasMc~MOCTb 
Ce4eHHH OT aTOMHbiX BeCOB ·Ap M AT CTanKHBaiOUIHXCR RAep ¢opMyna, 
npMB€AeHHaR a/3/ : 

a . • 10 11 R2 [ AII3 + Ali3_{3(A-II3 +A-1/1)] 
In 0 p T P T ' /..21 

Ha pv.c.3 npMBeAeH~ 3KcnepMMeHTanbH~e ~aHH~e no ce4eH~RM 
Heynpyroro B3aMMOA€HCTB~R 22Ne+A BMeCTe C ~aHH~MI1 APYrHX pa6oT, 
BenH4~H~, OTJlO)!(eHH~e no OCRM KOOPAMHaT, B~6paH~ TaK, 4T06~ 
3aB~CMMOCTb al/2(Alj3 ... A1.{3 ) OT ( Af.1/.1 + A-:rl/.1 )/(·Al/3 +~Al~3) 
6~na nMHei1Hoi1 /a cooTBeTCTBHH c ¢opMynoi1 1211. Pv.c.3 noKaa~saeT, 
4TO np~BeAeHH~e 3KCnepi1MeHTaflbH~e AaHH~e no C€4eHHRM Heynpyroro 
B3aHMOAei1CTB~R RAep C RApaMv. aa MCKn~48HHeM T04KH 16 0 +C 113/Y 
xopowo onv.CbiBaiOTCR ¢opMynoi1 121 c napaMeTpaM~ Ro = 1, 30 ¢M M 
'f3 = 0,93. Ce4eHHR Heynpyroro npoToH-RAepHoro saav.MoAeHCTBMR, 
Ha4MHaR C A - 20, TaKme Hennoxo OnHC~Ba~TCR $OpMynOH /21 
lcM.pv.c.31. 

npMBeAeM el!le npaKTI1~eCKH YA06H~e CTeneHHWe annpOKCMMa4HM 
Ce4eH11H Heynpyroro B3aMMO~ei1CTBMR RAep -!He, 120 11 22Ne C 
RApaMM: 

a;n ( 4 HeA) • 112 A0,57, 

ain ( 12CA) • 244 A 0 • 4~ 

aln ( 22NeA) • 380 A0 · 1: 

3TH annpOKCMMa~HH a HHTepsane ~3MeHeHHR A OT 1 AO -200 corna
CYIOTCR c 3Kcnepi1MeHTanbHbiMH AaHHbiMH c T04HOCTbiO nKono 5%. 
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ABTOp~ 6naroAaPH~ A~PeK~~~ nB3 ~ oco6eHHO H.H.CeMeH~WK~HY 
3a BH~MaH~e K pa6oTe, nepcoHany OTAena c~Hxpo~a3oTpoHa 3a o6ec
ne4eH~e HaAemHo~ pa6oTbl ycKop~TenR, a TaKme H.H.rpa~osy ~ 

B.n.CaA~nosy 3a 6onbwy~ noMo~b B noArOTOBKe ~ npoBeAeH~~ 
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PyKon~cb nocTyn~na a ~3AaTenbcK~~ OTAen 
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AHHKHHa M.X. H gp. 1-82-553 

CeqeHHH Heyrrpyroro B3aHMOgei:fCTBHH Hgep HeoHa C HgpaMH 

OrrHcaHa MeTogHKa H3MepeHHH ceqeHHH Heyrrpyroro B3aHMogei1-
CTBHH Hgep 

22
Ne C Hgparvm. IIpH 4,1 ['::~B/c Ha HYKJlOH gnH ceqeHHH 

B3aHMogell:cTBHH Ha Hgpax C , ~Al , Cu , Pb nonyqeuo cooTBeT
CTBeHHo: JQ6Q + 50 M6, 1520 + 70 M6, 2150 + 100 M6, 3900 + 
~ 200 M6. IIpHBO-gHTCH arrrrpoKCHMa~HH saBHCHMOCTH ceqeHHH Heyrrpy
roro B3aHMOgeHCTBHH OT aTOMHb!X BeCOB CTaJlKHBa!OlJU1XCH Hgep. 

Pa6oTa BbmonHeHa B J1a6opaTopm1 BbiCOKHX 3HeprHi1 OIDU1. 

npenpHHT 06oeAHHeHHOro HHCTHTyTa RAePH~X HCCfleAOBaHHH, ny6Ha 1982 

Anikina M.Ch. et al. 

The Cross Sections of Inelastic Interaction 
of Neon Nuclei with Nuclei 

1-82-553 

The cross sections of inelastic interaction of 22Ne with 
C , ~Al , Cu and Pb targets have been measured at an incident 
momentum of 4. I GeV/c per nucleon. The following results have 
been obtained: 1060 + 50mb; 1520 + 70 mb; 2150 + 100 mb and 
3900 + 200 mb, respectively. The approximation of the depen
dence-of the cross sections on the mass numbers of interacting I / 

nuclei and the measurement procedure are presented. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1982 

IIepeBog O.C.BHHorpagoBoll:. 


