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CTpyraJlbCKHli 3.C., nmoTa H. PI - nao 
3aepreTH'IeCKHe H yrnOBI,Ie cneKTPhl npOTOHOB1 HCnyCKaeMh!X 

B 17-+Xe B38HMO}leliCTBIHIX npH 3,5 faB/c 

B pa6oTe }laJOTC$1 pe3ynpT8Thl aKcnepHMeHTanPHoiX nccne}loaaHHli aaepre

TH'!eCKi!X H yrnOBhlX XapaKTepi!CTIIK npOTOHOB1 HCllYCKaeMb!X BO B38HMD- f 
}leliCTBHSIX 17- + Xe npn 3,5 raB/c. ' ....... 

Dony'leHbl 38BHCHMOCTII XapaKTepHCTIIK OT 'll!Cna reaepnpoaaHHb!X BO 

B38HMOJleliCTBII$1X 170 -Me30H0Bo 

npenpHHT 06'be.l{KHeHH~rO HHCTHTyTa' BJ{epHbiX HCCJ18J{OBaHHJt 

,ny6ua, 197 4 

Strugalski z.s., Pluta J. Pl - 7730 

Energy and Angular Spectra of Protons 
Emitted in 17-+Xe·Interactions at 3.5 GeV/c 

The results are presented of experimental study of 
the energy and angular characteristics of protons emitted 
in "-+ Xe interactions at 3. 5 GeV /c. The dependences of the 
characteristics on the number of generated "O-mesons are 
obtained. 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1974 

--- --© I974 06'beOUHeHHbJU UHC11JU111Y111 JIOepHbiX U~CAed06QHUU ,ay6Ha 

. ,D;n11 onpe,u.eneHHH MexaHH3Ma npouecca B3aHMo,u.eiicTBHH 

6LICTpOH 'laCTHIJ.bl C H,U.pOM aTOMa· BCCbMa llOJIC3HbiMH MOryT 

OKa3aTLCH xapaKtepHCTHKH. HCllYCKaCMblX B 3TOM llPOIJ.CCCC 

npoToHoo: pacnpe,u.eneHHH peaKII.Hii no •mcny npoTonoa·, 

3HepreTH'IecKue _u .yrnoBLie - cneKTPLI npoToHoB. · TaKue 

· xapaKI:epHCTHKH MoryT OKa3aTLCH OC06eHHO li.CHHbiMH, CCJIH 

_CKOppenHpOBaTb HX C COOTBCTCTB)'IOtuHMH xapaKTepHCTHKa·

MH HaH6onee HHTCHCHBHO llOHBJIHIOIIJ.HXCH. B HCCJIC)J.yCMbiX 

peaK~HHX BTOPH'IHLix·npo,u.yKTOB -· rr~ -Me3ouoo. · · 

HanpuMep, 3aBHCHMOCTL qucna ucnylli.CHHhiX -B peaKII.HHx 

'laCTiiiJ.a- H)J.pO UpOTOHOB OT 'IHCJia BCCX pmK)J.CIIHbiX rr'Ji - MC-

30HOB ll03BOJIHCT ll011Y'IHTb ,CBC)J.CHHH 0 CTCllCHH BOB11C'ICHHH 

B peaKII.HIO COCTaBJI.IIIOIIJ.HX . .ll,U.pO HyKJIOHOU B C11y'laC aK·I a 

po:>K.U.CHH.Il MC30HOB~. An~11o,ruquy10 un¢opMaii.HIO MoryT .u.aTb 

3aBHCHMOCTH. 3HepreTH'ICC.KHX .H11H. yi·noBhiX. cncKTPOB npo-

TOHOB OT 'IHC11a H311Y'ICIIIIbiX TT - MC 301108 H11H ()T 'IHCna 

HCllYIIJ.CHHbiX B pea'KII.HH .npoT<)HOB. .. 

· · Oco6eHHO 611aronpH.1ITHbie yc11o~~u.11· C)'IIJ.CCTBYIOT )1.11.11 

ll011Y'ICHHH TaKHX xapaKTCpHCTHK, CC11H HC0011b30BaTb )1.11.11 

HCC11C)J.OBaHH.Il KCCHOIIOBYIO llY3blpbKOBYIO ·Ka~cpy. XHMH'ICC

KH . O)J.HOpO,U.HOC . T.IIIKCJIOC B_CI.I..(CCTBO ~ MHillCHh, IKH)J.KHH 

KCCHOH, npe,U.OCTaBJI.IICT B03MOIKHOCTh JICHOH H O)J.H03Ha'IHOH 

H)J.CHTHlPHKaii.HH H HIITCpnpeTaii.HH HCC11C.U.YCMhiX,. H,U.epHbiX 

peaKIJ.Hii. B c11yqac npuMeHCHHH HcnonLJycMoii HaMH Kce

noHoBoii nyJhipbKOBOH KaMe phi /I I· HMCCTCH B03MOJKHOCTL 

perucTpupcioaTb co IOO'fo-Hoii 3¢qJeKTHBHOCTLIO H H,u.eHTH-

¢uuupoBaTh . pOJK,!J.CHHbiC TT
0 

-.MC30Hhl 80 BCCM )J.Hana30HC 

3Ha'ICIIHH HX 3HCprHH, Ha'IHHaH C H)'JIH, .a TaKJKe Bhl)J.CJIHTb 

rr+- H rr-.- MC 30Hbl B .IllHpOKOM .ziuana30HC 3Ha'leHHH 3HeprH:ii 

BhiillC_ 10 · . M 3B. IlpOTOHhl MOIKHO Bhi)J.CJIHTh H onpe,u.enHTb 

HX KHHCTH'ICCKHC 3HeprHH, ecnH 3Ha'ICHHH 3THX 3HeprHH 
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HaXO,IJ;HTeH B HHTepBaJie 15-200 M3B. ,lJ;JIH TaKoro HHTep
BaJia KaMepa HBJIHeTeH .o;eTeKTOpOM e reoMeTpHeH 417~ 
MO)KHO, HO y)Ke B rrpe.o;eJie yrJia paCTBOpa 60° KOHyea 
HarrpaBJieHHH 3MHeeHH IIpOTOHOB, perHeTpHpOBaTb . IIpOTO
Hhl e 3Heprneif BIIJIOTh .o;o 350 M 3B. 

B 3TOH pa6oTe rrpHBOJJ;HTeH HMeHHO TaKHe xapaKTepn
eTHKH rrpoTOHOB, nerryeKaeMhiX.B 11-+ Xe B3aHMO.o;eifeTBHHX 
rrpH 3,5 T3B/c. 

1. MET0,4 HCCHE,40BAHHJI. 

KeenonoBaH ny3LIPLKOBaH · KaMepa o6'beMoM 180 JIHTpoa 
o6nyqanaeL B nytiKe 11-- Me 30HOB e HMIIYJILeoM 3,5 T3B/ c. 

CHHMKH e KaMepLI, y.o;oaneTBOpHIO~He KPHTepHHM Ka
qeeTBa, IIpOeMaTpHBaJIHeL, H Bee eo6LITHH HJJ;epHLIX B3a
HMO,IJ;eHeTBHH, 3aperHeTpHpOBaHHLie B BhiJJ;eJieHHOH ~eHT
paJILiiOH 06JiaeTH KaMepLI, OT6HpaJIHeh. 0To6paHHhiC C06LI
THH 6LIJIH H3MepeHLI Ha IIOJiyaBTOMaTH'IeeKHX H3MCpHTCJIL
HhiX yeTpoifcniax lfHeTHTyTa cilH3HKH BapwaaeKoro TeXHH~ 
'IeeKoro YHHBepeHTeTa. 

Ilo.o;po6HOeTH, KaeaiO~HeeH MeTO,IJ;HKH o6pa60TKH Ka
MepHLIX eHHMKOB, MO)KHO HaHTH B rrpe)KHHX. pa6oTaX Haweif 
rpyiTIILI / 2- 4/, . . . . 

3KerrepHMeHTaJILHLie JJ;aHHhiC, ny6JIHKyeMLIC B HaeTOH
~eH pa60Te, OeHOBhiBaiOTeH Ha. 1564 o6pa6oTaHHhiX 6e3 
BLI6opKH eo6LITHHX 11-:- + Xe B3aHMO.o;eifeTBHH. 

2. 3KCIIEPHMEHTAHbHbiE ,4AHHbiE 

B pe3yJILTaTe T~aTeJILHOH o6pa6oTKH Ka)K,I:(oro BLI6paH-· 
HOrO npH npoeMOTpe eHHMKOB 3aperHeTpHpOBaHHOrO B Ka-' 
Mepe 11- + Xe a3aHMo.o;eifeToH·H HaMH 6LIJI rronyqeH 3Kene
PHMeHTaJILHhiH MaTepHaJI, KOTOp~IH HBJIHeTeH HeXO,IJ;HhiM 
,IJ;JIH CTpoeHHH pa3HhiX xapaKTepHeTHK rrpo~eeca 3MHCeHH 
BTOPH'IHLIX · rrpo.o;yKTOB peaK~HH • 3,r:(eeL 6y.o;yT npnae.o;eHLI 
TaKHe H3 3THX xapaKTepHeTHK, no KOTOphiM MO)KHO 6y.o;eT 
ey,IJ;HTh 0 B3aHMOeBH3H 3MHTTHpOB3.HHhiX npOTOHOB, HMeiO~HX 
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3HeprHIO BhiWe 15 M3B, e rrpo~eeeoM o6pa3oBaHHH BToplfq
HhiX 17 -~e30HOB B peaK~HHX (:Oy.o;apeHHH 6bieTphiX rrepBli'I
HLIX' IIY'IKOBhlX 17- -Me30HOB e aTOMHhiMH HJJ;paMH, e H.o;paMH 

KeeHOHa. 

A. PacnpeoeAeuue e3auMooeiicmeuii no 'lUCAY · 
3MUTIITIIUpoeaHHbiX npOTIIOH06 

Paerrpe.o;enenHe 3aperHeTpHpoBaHHLIX eo6LITHH no qneny 
Heiiy~eHHhiX Ha6JIIOJJ;aeMhiX IIpOTOHOB IIOKa3aHO Ha pHe. 1. . 

Ha . pne. 2 ripnae.o;ena 3aBHeHMOeJL epe.o;nero qnena 

N P. rrpoTOHOB~ nerry~eHHLIX B neene.o;yeMLIX+ eo6LITH_Hx, oT 
qnena N 

17 
po)K.o;eHIILIX B 3THX eo6LITHHX 112. -Me3oHoB. 

E. 3uep2emu'lecKue cneKmpbl npomouoa 

liLIJIH noeTpoeHLI 3HepreTH'IeeKHe .eneKTPhi ~poTonoB 

BO B3aH~o.o;eiieTBHRX c pa3HhiMH 'IHenaMH NP oc• 1.2,:3, .. npo
TOHOB, a TaK)Ke TaKHC erreKTphl. BO B3aHMO,!J;CHCTBHRX C . ~ + . 

0 - ·~ 

pa3HhiMH 'IHcJiaMH N=0,1,2,.. "-_-Me3oHoB. 3TH eneKTPLI 
.BWrJIR,IJ;eJIH IIO'ITH O,IJ;HHaKOBWMH nb clJopMe B KJiaccax co-
6LITHH .o;nn pa3HLIX N P H auanorH'IHO B Knaccax JJ;JIH pa3HhiX 
N r. • Ilo3TOMY · OHH '6LIJIH uopMnpooaHLI K o.o;HHaKoBoMy 
'IHeJiy eJiy'laCB" B KJiaccax B3aHMOJJ;CHeTBHH, BKJIIO'IaiO~HX 

I::; N P < 5, !J~ :'\P · ..... 9 ,9 :_: NP ·'.13 , . H eooTBfTeTBeHHO B Knaeeax, 
BKJIIO'IaiO~Hx 0 / N < 3,3 < N ..... : 6 6 <N' / 9. ,0Ka3anoeL, 'ITO 

- 17 - 17 ' - 17 C! \ , 

eneKTphi B KJiaeeax KaK no NP ·, TaK H ·.no N 17, .o;eiieTBHTCJIL-
Ho, eoona.o;aiOT. Cne.o;ooaTeJILHO, MLI noeTpoHJIH TaKHe eneKT
pLI eooTBeTeToenuo .o;nn rpynn eo6LITHH, BKJIIO'IaiO~Hx oee 
enyqan .o;annoro Knaeca. Onn noKa3aHLI na pne. 3 H 4. 

Ha puc. 5 IIOKa3aHa 3aBHeHMOeTh epe.o;HeH KHHeTH'Iec-
3HeprHH npoToHoB EP · qT qnena N 17 _ n~ny~eHHLIX KOH 

6· 
17- :. Me 30HOB. 

'. 

· :B'~ Y2Adebre cneKmp·bl npomoiloe 
" . 

CooepweHHO TaK )KC, KaK npn neene.o;oaaHHH 3HepreTH
qeeKHX erreKTpOB,. Heene.o;yeMLIC eo6LITHH 6LIJIH pa3ACJICHhl 
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npu nocTpoeHuu yrnoBhiX cneKTpoa npoToHoB. M~eHTUqHLIM 

6biJI TaK>Ke XO~ paccy)K~eHUH ·npu O~eHKe' B03MO)KHOCTU 

rpyTIIIHpOBaHUH C06hiTUH''B KJiaCChi. -

Ha puc. 6 noKa3aHo pacnpe~eneHHe npoToHoano KOCH-

. HYCY yrna UX 3MUCCUU ~JIH KJiaCCOB C06hiTUH C pa3HhiMH ·. 

qucnaMH npoTOHOB Np': I ~Np< 5,5~Np$.9,9s_Np<l3. Ha puc. 7 
-noKa3aHo aHanoruqHoe pacnpe,ijeJieHue, HO -ll.JIH Knaccoa 

co6LITuii c' pa3HhiMU qucnaMu rr~-Me30HOB N77 :05:_-N 77 <. 3, 
3 5:: N 7T < 6, 6::: N 7T < 9 • p acnpe~eJieHUH HOpMupoBaHhl K o.ruiHa

KOBhiM qucnaM cnyqaea. 

3aBUCUMOCTh cpe~HUX 3HaqeHHH KOCHHYCOB yrJIOB 3M.HC-

CUU npOTOHOB, cos e p , OT qHCJia reHepupoBaHHhiX BO 

B3auMo~eiicTBUHX "'& -Me-30HOB _ N77 noKa3aHa Ha puc. 8. 

3. HTOTH HCCJIE,40BAHHH 

B uTore npoae~eHHLIX liccne~oBaHHH - 6LIJIH nonyqeHhi 

CJie~yiOlli,Ue CBe~eHHH 0.6 3MUCCUU npOTOHOB BO B3aUMO~eii
CTBHHX_TT- -Me30HOB C- HMTIYJihCOM 3,5 T:JB/c C H~paMU 
KCeHOHa. 

1. Cpe~Hee qucno N P npoTOHOB, ucnycKaeMLix a,o 

B3aHMO~eHCTBUHX, MaKCUMaJihl{O B TeX CJiyqaHX, B KOTOPhiX 

OTCYTCTBYIOT_Ha6niO~aeMLie ".:?i: -Me30Hhi, T.e. npu N
77

= 0; 
Tor~a N 77 = 7 ,8±0,8. 3To MaKCUMaJILHoe qucno cunhHO 

OTJIUqaeTCH , OT cpe~HUX queen TipOTOHOB, UCTIYCKaeMhlX 

B coGLITHHX c N77 > I, ~JIH KOTOphix N noqru nocroHHHhi 

u yKna~LIBaiOTCH ·a npe~ene 3HaqeHHH OT 2,8±0,3 ~o 3;8± 
±0,3 /puc. 2/. ., 

2. 3HeprerHqecKuii cneKTP npoTOHOB He 3aaucur or 

qHCJia UCTIYil\eHHhiX B ~aHHOM B3aUMO~eHCTBHU npOTOHOB. 

CneKTP 3TOT a ~uana3oHe 3HaqeHuii E P >. 60- M:JB 
noqTu O~UHaKOB TaK)Ke ~JIH. ,B3aUMO~eHCTBHH C pa3HhiMU 

qHcnaMu N77 -reHepupoaaHHhiX "~ -Me3oiwa. MMeeTcH pa3-

HH~a ~ cneKTpax B ~uana3oHe 3HaqeHuii 60 M:JB ~JIH rpynn 

co6h!THH c 0SN 77 <3 u 3,SN 77 <9 /puc. 4n 5/. 
3. 3HaqeHUe cpe~HeH 3Heprun UCTIYCKaeMhiX npOTOHOB 

E p noqTH TIOCTOHHHO -~JIH B3aUMO~eHCTBHH C pa3HhiMH 

· qHcnaMH N 77 reHepHpoaaHHhiX ":£ -Me 30HOB u Jie)KHT B npe

~ene 3HaqeHHH OT 60±8 M:JB ~o 77±8 M:JB. 
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4. YrnoBLie pacnpe~eneHUH npoTOHOB He 3aaucHT HU 

oT qucna ucnymeHHhiX ao. B3aHM:o~eiicTBHu npoToHoB, ,HH ' . + ' -
OT qucna pO)K~eHHhiX BO B3aUMO~eHCTBHH TT~ -Me30HOB. . 

5. Cpe~HUH yrOJI'3MUCCUU npOTOHOB ne~u~ B npe~ene 
/77+ 81/0 B 3aBUCUMOCTU OT qucna pO)K~eHHhiX BO B3aHMO-

~eHCTBUHX TT~ -~e30HOB. . . . , 

AaTophi aecLMa· · 6naro~apHhi M.M.ConoBLeay, H. B. 4y,. 

- _· B!fTIO u B.A.ille6aHOBY 3a .co~eiicTaue npH ocymecTBJieHHH 

3TOH pa60Thl. 
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Puc. 1. Pacnpe]leJieHue 11- + Xe B3aUMO.IleiicTBUii no qucny · 
N P ucnyll{eHHhiX npoTOHOB c 3HeprHHMH E P > 15 M:JB. 
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PHc. 3. 3HepreTH'leCKHe cneKTpbi npoTOHOB c :meprHHMH ._ 
. E > 15 M:JB B Knaccax co6biTHH c pa3HbiMH 'IHCJiaMH Y 
npoTOHOB. · CneKTpbi HOpMHpooaHbi K o;umaKoBi.IM-: 'IHCJiaMP 
co6LITHii. 
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Puc. 4. 3HepreTH'leCKHe cneKTphl npoTOHOB c 3HeprHHMH 
E > 15 M:JB B- KJiaccax_ co6LITHH c pa3HhlMH 'IHcnaMH 
NP17 17 1 -Me3oHOB. CixeKTPhi. HOpMHpooaHLI · K o~H_HaKOBhiM 

'IHCJiaM C06hiTHH. . , .. 
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PHc. 7. Pacnpe.u,enenne Kocnnycoa yrnoo 3MHccnn npoTonoB 
cos 0 B C06hiTHHX C pa3HhiMH 'IHCnaMH . rr ~ - MCJOHOB 
N ir • Pacnpe.u,eneHHR nopMnpoaaHhl K o.u,nHaKOBhiM 'IHcnaM 
C06hiTHH. . 
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PyKonucb nocmynuAa e U30ameAbCKUU omOeA 
18 (JeepaAJI 1974 zooa. 

Y CJIOBHJI 06MeHa 

llpenpHHThl H coo6meHHJI OIUIH pacchlnruoTcJI 6ecnnaTHO, Ha ocHoBe 
B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, na6opaTOpHJIM, 
6H6nHOTeKaM, HayqHhiM rpynnaM H OT,ll;enbHhiM yqeHbiM 6onee 50 CTpaH. 

Mhl O)KH,ll;aeM, qTo nonyqaTenH HJ,ll;aHHi ORJIH 6y.nyT caMH npoJIB· 
nRTb HHHII,HaTHBY B 6ecnna THOi nOChlnKe ny6nHKali,HH B )J;y6Hy. B nopJI,li;Ke 
06MeHa npHHHMaiOTCJI HayqHbJ:e KHHrH, )KypHanhl, npenpHHThl H HHOrO 
BH,ll;a ny6nHxali,HH no TeMa THKe ORJIR. 

E.nHHCTBeHHhli BH,ll; ny6nHKali,Hi,xoTophli HaM npHChlnaTb He cne.ny
eT,·3TO penpHHThl /OTTHCKH CTaTei, y)Ke ony6nHKOBaHHhiX B HayqHhiX 
)KypHanax/. 

B pR.ne cnyqaeB Mbi caMH o6pamaeMCJI K nonyqa TenJIM HalllHx HJ.na
HHi c npocb6oi 6ecnnaTHO npHcnaTb HaM xaxHe-nH6o KHHrH HnH 

BhlnHCaTb ,ll;ml Hamei 6H6nHOTeKH HayqHble )KypHanbl, H3,ll;a10lli,HeCJI B HX 
CTpaHaX. 

0T.l(eJibHble 3anpoc~ 

RJ.naTenbCKHi oT.nen e)Kero.nHo BhlnonHJteT oxono 3 000 oT.nenbHhiX 
JanpocoB Ha BbiCbinKY npenpHHToB H coo6meHHi ORJIR. B TaKHx Ja

. npocax cne.nyeT o6JIJaTenbHO yxaJhiBaTb -HH.ne.xc JanpamHaaeMoro 
H3,ll;aHHJI. 

A.npeca 

llHCbMa no aceM aonpocaM o6MeHa ny6nHKali,HJIMH, a Tax)Ke Janpo-
Cbi Ha oT.nenbHble H3,ll;aHHJI cne.nyeT HanpaBnRTb no a.npecy: 

101000 MocKea, 
F11a6Hblii not~1/la.M111, n/R 79. 
H3oame/lbcKuii omoe11 
06'be0UH€HHOZO UHC111U111Y111a 
JIOepHblX UCC/IeOoeaHUU. 

A.npec .nnR nochlnKH acex ny6nHKali,Hi B nopR.nxe o6MeHa, a TaK)Ke 
.nnR 6ecnnaTHoi no.nnHCKH Ha HayqHble )KypHanhl: 

101000 MOCK6a, 
Flla6Hblii not~ma.M111, n/R 79. 
Jlay'IH0"111€XHU'I€CKaJI 6u6/IU0111€Ka 
061>€0UH€HHOZO UHCIIIUIIIYIIIa 
JIOepHblX UCCII€006aHUU. 


