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CnoBHHCKifli E., CTpyl'aJlbCKHli 3. PI - 10328 
Yl'nOBhie pacnpeneneHHH rrpoToHoB B peaKUHif "+ + Xe-. p + ... 
11plf 2,34 f3B/c K8K QJOH llJlH 3QJijleKTa Yll8pHOH BOJ1Hbl 

npHseneHbi peaynbTaTbi aaanuaa yl'nOBbiX pacrrpeneneauli npoTOHOB c 
EP ~ 30 M3B, ucrrycKaeMbJX B "+ -Xe saalfMoneiicTBHHX np11 2,34 f3B/c 

C pa3J11f'1Hb!MH 'IHCJ18Mif BTOplf'IHblX aapmKeHHb!X 'laCTHU. nonyqeHHble pac
npeneneHHH cpaBHifBaiDTCH C 8H8J10l'H'IHhlMif XapaKTepHCTifK8Mif 11p0TOHOB, 
3MHTTI!pyeMblX B coynapeHHHX 11pOTOHOB If aJ1bQJ8-'IaCTifU C THlKe11b!Mif HAp8Mif 
3MynbCHH If Pb 11p11 70 If 17 f3B/c /7/. CnenaH BbiBOil o TOM, 'ITO s lf3y'leH
HbJX pacrrpeneneHHHX He Ha6J1IDil8eTCH Hepe!'yJ1HpHOCTeli, KOTOpbJe MOI'I1H 6bJ 
CBifAeTel1bCTBOB8Tb 0 38MeTHOH pOJ11f MeX8HH3Ma yaapHOH BOI1Hbl B Hllpax 

HUJeHH". 

Pa6oTa BbinOnHeHa B fla6opaTopHH BbJCOKifX 3Hepnili OllHJJ; 

flpenpHHT 06beAHHeHH010 KHCTHTyTa HAepH~X HCCAeAOBaHHH 

,ay6Ha 1976 

Stowinski B., Strugalski Z. 

Angular Distributions of Protons in the 
Reaction"+ +Xe .. p+ ••• at 2.34 GeV/c as a 
Background for the Shock Wave Effect 

PI - 10328 

We present the results of the analisis of the angular 
distributions of protons with E P?. 30 MeV emitted in 
"+ -Xe interactions at 2.34 GeV/c with various numbers of 
charged secondaries. The distributions obtained are com
pared to analogous characteristics of protons emitted in 
collisions of protons and a-particles with heavy nuclei 
of emissions and Pb at 70 and 17 GeV/c 171 . A conclusion 
is drawn that in the distributions under investigation 
there were not observed the irregularities that can prove 
the significant role of the shbck wave mechanism in the 
target nuclei. 
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Cpe.LJ.H Mo.D.eJieil B3aHMO.LJ.eilcTBHR 6bJCTPbiX a.LJ.pouoa c 

aTOMHbiMH R.LJ.paMH, Be.LJ.y~ero K <lJparMeHTal.J,HH R.LJ.pa- MHllleHH, 

onpe.D.eneuuoe BHHMaHHe cTaJia npuBJieKaTb B nocne.D.uee 

BpeMR B03MO)I(HOCTb o6pa30BaHH11 Y.LJ.apHOH BOJIHbl B R.LJ.epHOM 

ae~ecTael 1/. TaKoe npe.LJ.nOJIO)I(eHue BCTpeqaeT pR.D. B03-

pa)l(eHHH. HMeiO~HeCH 3KCnepHMeHTaJibHbie .LJ.aHHbie oecbMa 

<lJparMeHTapHbi u ue no3.BOJIHIOT C.LJ.eJiaTb onpe.LJ.eJieHHoro, 

noJIO)I(HTeJibHoro HJIH oTpuu.aTeJibHoro, 3aKJIIO'IeHHJl no 3To

My BOnpocy. YKa3biBaeTC11 Ha B03MO)I(HOCTb npoaepKH MO.D.eJIH 

y.LJ.apHOH BOJIH~ nyTeM cpaBHeHHR xapaKTepHCTHK npOTOHOB, 

3MHTTHpyeMbiX BO B3aHMO.LJ.eHCTBH11X pa3JIH'IHbiX 'laCTHU. 

npH pa3HbiX 3HeprHHX/2/. l'f3BeCTHO, 'ITO rr- Me30Hbl C 3Hep

rHeH 2 F:JB B 3Ha'IHTe11bHO MeHbllleH CTeneHH MOryT 

llpHBO.LJ.HTb K B03HHKHOBeHHIO Y.LJ.apHOH BOJIH~, 'leM, Hanpu

Mep, aJib<lJa-qaCTHU.~, O.LJ.HaKO MeXaHH3M npe.LJ.paBHOBeCHOH 

3MHCCHH 'laCTHU./3/ .LJ.OJI)I(eH HrpaTb B 3TOM CJiy'lae 3aMeT

HYIO pOJib /2/. CJie.LJ.OBa TeJibHO' conocTaBJieHHe yr JIOBbiX 

pacnpe.LJ.eJieHHH npoTOHOB, 3MHTTHpyeMblX B CTOJIKHOBeHHHX 

TT -Me30HOB C .LJ.OCTaTO'IHO TR)I(eJibiMH R.LJ.paMH, C aHaJIOrH'I

HblMH pacnpe.LJ.eJieHHRMH npOTOHOB, COllpOBO)I(.LJ.aiO~HX co

Y.LJ.apeHHR peJIRTHBHCTCKHX R.LJ.ep co cpe.D.HHMH H TR)I(eJibiMH 

R.LJ.paMH, npe.LJ.cTaBJIReT HHTepec .LI.JIR pellleHHR aonpoca o6 

a.LJ.eKBaTHOCTH MO.LJ.eJIH y.LJ.apHOH BOJIH~. 
B uacToH~eu pa6oTe npuBe.LJ.eH~ pe3yJibTaT~ uccJie.D.o

aaHHH yrnoo~x pacnpe.LJ.eJieHHH npoToHoB c 3Heprueu Ep2 
> 30 M:JB, ucnycKaeMbiX BO B3aHMO.LJ.eHCTBH11X TT+ + xe ... p+ ••• 

UpH 2,34 F:JB/c. 3KcnepHMeHT BbinOJIHeH Ha CHHMKaX C 

26- JIHTpoaou Kceuouoaou ny3blpbKOBou KaMepbi OHJIH I .D.a

nee a TeKcTe KI1K/. 
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OnucaHue 3KcnepuMeHma 

HaMH HCIIOJIL3oBaHLI peJyJILTaTbl aHanRJa 65 Thlc. 

CTepeocHHMKOB c KIIK, rronyqeHHLie paHee/ 4, 5/. liLIJIH HJy

'leHhl CJiy'laH CTOJIKHOBeHHH 77+ -Xe IIpH 2,34 F3B/c, IIpH

BO.IVl~He K 3MHCCHH IlpOH3BOJibHOrO 'IHCJia N
3 

BTOpH'IHbiX 

3apJDKeHHbiX 'laCTH~. 0HH 0603Ha'leHbl KaK 

"+ + Xe ... N
3

• 111 

TaKHX co6biTHH OKaJanocL 459. KpoMe 3Toro, 6Lmo oTo-

6paHO 2539 C06b1THH, COIIpOBO)f(,D;aiO~HXCH 3MHCCHeH He 

6onee 'leM 4 BTOpH'IHbiX 3apH)f(eHHbiX 'laCTH~. JTH C06b1THH 

o6o3Ha'leHLI cne;:J;yiO~HM o6pa30M: 

u+ + Xe ... ( N
3 

'$._ 4 ) . 121 

B C06biTHHX THIIa 111 H 121 H3MepHJIHCb yrJibl 3MHCCHH 8 p 

H ,D;JIHHbl rrpo6erOB BTOpH'IHbiX 3apH)f(eHHbiX 'laCTH~, OCTa

HaBJIHBaiOI.QHXCH B KaMepe 6e3 BH,ll;HMbiX CJie,D;OB pacrra,D;OB 

H BTOpH'IHbiX B3aHMO,D;eHCTBHH. IlpHHHTO, 'ITO 3TH CJie,D;bl 

OTHOCHTCH K IlpOTOHaM, KOTOpbiX B HHTepoane Ep:::::30 M3B 
oKaJanocL 990 H 1900 B co6LITHHX THrra I 11 H 121 cooT

BeTCTBeHHO. 0IIIH6Ka B H3MepeHHH yrJIOB 3MHCCHH He 

rrpeowiiiaeT 5° • To'IHOCTL orrpe,D;eJieHHH 3HeprHH rrpoToHoB 

cocTaonxeT -1 O!fo rrpH E P ::: 30 M 3B H -1 !fo IIPH E P 
= 160 M3B. lionee IIO,D;po6HO MeTO,D;H'IeCKHe BOIIpOCbl 

paccMoTpeHbl HaMH paHee I 4/. 

3KcnepuMeH11la/l&Hble OaHHble u ux o6cyxOeHue 

Ha puc. 1 rrpHBe;:J;eHbl yrnoBLie pacrrpe;:J;eneHHH rrpoToHoB 

c '3HeprHeii ~~30 M3B ;:J;JIH Tpex HHTepoanoo 3Ha'leHHH N 3 : 

N3 ~ 4, 4 77 HN3 Z. 8. IlpH 3TOM pacrrpe;:J;eneHHe, cooTBeTcT

BYIDI.Qee HHTepBaJiy N3 _:;: 4, rrpe,D;CTaBJieHO C06biTHHMH THIIa 

121, B ocTaJILHLIX *e pacrrpe,D;eneHHHx IN3=477 H N
3

;;:. 81 

yqacTBYIOT TOJibKO C06biTHH THIIa III. rHCTOrpaMMbl B3aHM

Ho OTHopMHpooaHw. EcnH yqecTL, 'ITO 11+-Xe BJaHMO;:J;eiicT-
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Puc. 1. YzAoe&re pacnpeOe/leHUJI npomoHoe c E 2 30 M3B, 
ucnycKaeM&IX e pa3/IU'IHbiX no t.tuc/ly N3 emopBt.tHbtx 3apJI
xeHHbiX t.tacmut~ n-1-- - Xe e3auMooeucmeu.Jix npu 2,34 F3B/c. 
FUC11102paMMbl 83QUMHO 0111HOpMUp08QHbl. 

BHH C 60JibiiiHMH 'IHCJiaMH N3 BTOpH'IHbiX 3apH)f(eHHbiX qa

CTHU Ka'leCTBeHHO COOTBeTCTBYIOT 6onee 6JIH3KHM K "~eH

TpaJibHbiM" CTOJIKHOBeHHHM lrro IIPHUeJILHOMY rrapaMeTpy I, 
TO B KJiacce C06biTHH C N3 .2 8 HMeiOTCH HaH6onee 6naro

IIpHHTHLie ycnoBHH ;:J;JIH o6pa3oBaHHH 4JpoHTa y,D;apHoii BOJIHhl. 

Cne,D;ooaTeJILHO, ecnH MexaHH3M y,D;apHoH BOJIHLI HrpaeT 

3aMeTHYIO pOJib B HJyqaeMOH peaKUHH, TO ,ll;OJI:>KHO 6b1JIO 

fiLl Ha6JIIO,D;aTbCH rrpeBbiiiieHHe B yrJIOBOM pacrrpe,D;eJieHHH 

HCIIYCKaeMbiX IIpOTOHOB BO B3aHMO,D;eHCTBHHX C N 3 ,2 8 
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llO cpaBHeHHJO C pacnpe.n.eneHH.RMH, COOTBeTCTBYJOI.QHMH 

MeHblllHM ~ , a
2
raHOHe 3Ha'leHHH COS &p=0,2, T .e. 8 p =c: 80° 

/eM. ,HanpHMep/ j .OTCYTCTBHe TaKoro npeBbillleHHH, npH 

.!J.OCTHrHyTOH TO'IHOCTH 3KCnepHMeHTa, MOrJIO 6bl 03Ha'laTb, 

'ITO 06Cy)l()1.aeMbiH MeXaHH3M HCllYCKaHH.R llpOTOHOB npo

Me)l(yTO'IHbiX JHeprHH /Ep;:: 30 M:JB/ B CTOJIKHOBeHHHX 

rr+- Xe npH 2,34 F:JB/c He npoxanxeT ce6.11 Ha ypoaHe a""' 

::o.J0-40 M6, 'ITO COCTaBJI.ReT llpHMepHO 30/o OT llOJIHOrO 

ceqeHHH HeynpyrHx npou.eccoa/6/. 

fipe.D.CTaBJIHeT HHTepec cpaBHeHHe llOJiy'leHHbiX yrJIOBbiX 

pacnpe.n.eneHHH C COOTBeTCTBYJOI.QHMH pacnpe.n.eJieHHHMH npo

TOHOB c EP ;;::. 30 M:JB, HcnycKaeMbiX B cTOJIKHOBeHHHX 

npoToHoB c HMnynbcOM 70 F:JB/c H anbcba-qacTHU. c HM

nynhCOM 17 F:JB/c c T.R)I(eJibiMH H.n.paMH JMYJibCHH I Ag, Br 
H Pb I B ycnoBHHX TaK HaJbiBaeMoro nonHoro pa3pyllleHHH 

x.n.pa-MHllleHH/7/. B JTOM cnyqae TaK)I(e npoHCXO.!J.HT u.eH

TpaJihHble CTOJIKHOBeHHH H llOHBJIHJOTC.R HaH60Jiee 6naro

llpHHTHbie yCJIOBHH .D.JIH B03HHKHOBeHHH y.n.apHOH BOJIHbl. 

TaKoe cpaaHeHHe 3MYJibCHOHHbiX .n.aHHbiX c peJyJibTaTaMH, 

OTHOCHI.QHMHCH K B3aHM0)1.eHCTBHHM THlla 77+ + Xe --> /N"l ?:8/ 

npH 2,34 F:JB/c, npe.n.cTaBJieHo Ha puc. 2. rHcTorpaMMbl 

BJaHMHo OTHOpMHpoaaHbl. BH.D.HO, 'ITO npHae.n.eHHble pac

npe.n.eneHHH coana.n.aJOT B npe.n.enax JKcnepHMeHTaJihHbiX 

OlllH6oK. CooTaeTCTBYJOlli.He ou.eHKH no KpHTepHIO x2 
co

cTaBJIHJOT 0,6_::: 0 /n 0 F.$ 1,1, r.n.e n DF- 'IHCJIO CTeneHeH 

cao60.LJ.bi, n DF =8. TaKHM o6pa3oM, conocTaaneHHe no

ny'leHHbiX HaMH yrJIOBbiX pacnpe.n.eJieHHH npOTOHOB C Ep :2. 

:::_30 M:JB, 3MHTTHpyeMhiX B CTOJIKHOBeHHHX 17+- Xe c 

N 
3 

;:: 8 npH 2,34 F:JB/c c aHanorH'lHbiMH pacnpe.n.eneHHH

MH npOTOHOB, HCllYCKaeMbiX B coy.n.apeHHHX llpOTOHOB H 

aJibcba-qacTHU. C T.R)I(eJibiMH H.D.paMH 3MYJibCHH /7/, ll0)1.

TBep)l()1.aeT BbiBO.!l., C)1.eJiaHHbiH TaK)I(e .n.pyrHMH aBTOpaMw'7/, 

0 TOM, 'ITO He Ha6JIJ0)1.aeTCH B yrJIOBbiX pacnpe.n.eJieHHHX 

BTOpH'IHbiX npOTOHOB HeperynHpHOCTeH, KOTOpbie MOrJIH 

6bi 6biTb o6ycnoaneHbl JcbcbeKTOM y.n.apHOH aoJIHbi. Cne.n.yeT 

TaK)I(e OTMeTHTb, 'ITO KaK B cnyqae peaKU.HH 77+- Xe npH 

2,34 F:JB/c, TaK H B cnyqae coy.n.apeHHH npoTOHOB H anbcba

qacTHU. C T.R)I(eJibiMH .R)1.paMH 3MYJibCHH H CBHHU.a llpH 70 

H 17 F :JB/ C COOTBeTCTBeHHO y .D.OBJieTBOpHTeJibHO BblllOJIHH

eTCH O.IJ.HO H3 OCHOBHbiX YCJIOBHH o6pa30BaHHH y.n.apHOH 

BOJIHbl, TaK KaK pa3Mepbl paCCMaTpHBaeMbiX H.D.ep- MHllle-
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Puc. 2. YzAo8&1e pacnpeoeAeHUJI npomoHoe c E p:::: 30 M:JB, 
conpoeoxoaiOIJIUX: - 17+ - Xe - 83auMooezkmeUJI c 'luc
AOM emopU'IHbtX 3apJIJiceHHbiX 'lacmut~ N 3 ~ 8 npu 2,34 F:JB/c; 
--·-·- - Jl€HlllpQAbHble 83QUMOOeiJc1118UJI np01110H08 C 1/IJI
JICeAbiMU JIOpaMu :JMYA&cuu u JIOpaMu Pb npu 70 F:JB/c; 

- ijeHlllpQAbHble C1/IOAKH08eHUJI QAb{jQ- 'IQCliiUJl C 1/IJI
JICeAbiMU /IOPQMU 3MYAbCUU U JIOpQMU C8UHijQ npu 
17 F:JB/c 17/ . rucmozpaMMbl 83aUMHO omHopMupoeaH&I. 

Heii: JHa'lHTeJibHO npeBbilllaJOT /a 5 H 6onee paJ/ xapaK

TepHoe 3Ha'leHHe cao6o.n.Horo npo6era qacTHU. B x.n.epHoM 

Bei.QeCTBe. 0TpHIJ.aTenbHbiH BbiBO.!l. OTHOCHTeJibHO rHllOTe3bl 

0 B03HHKHOBeHHH y.n.apHOH BOJIHbl npH HeynpyrHX coy.n.ape

HHHX JierKHX peJI.RTHBHCTCKHX H.LJ.ep C .R.LJ.paMH C)1.eJiaH TaK-
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