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AlKrHpeii n.c. H ap. PI - 9265 

BhiCOKOHMrrynbCHhie qacTH crreKrpoB BTOpH'IHhiX 'lacrHu, 

l!CIIyiUeHHb!X B coyaapeHHSIX aeiiTpOHOB C I!pOTOH8MH, 

A8RTpOH8MH H 51Ap8MH yrnepoaa IIpH Ha'laJibHOM HMIIYnbCe6,3fs81c 

C IIOMOIIlbJO MarHHTHOrO CI!eKTpOMeTpa C IIpOBOJIO'IHhiMH HCKpOBhiMH 

KaMepaMH Ha JIIIHHH C 38M H3MepeHbl BbiCOKOHMIIYJibCHhie 'IBCTH CIIeKTpOB 

BTOpH'IHblX 'laCTHil, HCIIyllleHHhiX IIOA yrJIOM 103 Mpan, B na6, CKCTeMe 

B pe3ynbT8Te B38KMOA8llCTBHll aeftTpOHOB C IIpOTOH8MK, A8RTpOH8MH K 51A­

paMH yrnepona rrpa Ha'laJibHOM HMrrynbce 6,3 faBle. 

XapaKrep aaMepeHHhiX crreKTpoB CBKAerenbCTByeT o BaJKHOli pomr 

MHoroKpaTHhiX N-N -paccegaaft B gaepHhiX BaaaMoaelicTBK51X nelirpoHoB 

rrpa ltl ~ 0,4 (faBle) 2 , 

Pa6ora BbiiiOJIHeHa B na6oparopaa Bbi'IRCJIIITeJibHOll TeXHKKH !! 8BTO­

Ma raaauaa O!Hil1. 

fiperrpHHT 06'be~MHeHHOT'O MHCTHTyTa .!!~epHblX HCCJie~OBaHHii 

,ll;y6ua 1975 

Azhgirey L.S. et al. PI - 9265 
High-Momentum Parts of Spectra of Secondary Particles 
Produced in Collisions of 6.3 GeV/c Deuterons 
with Protons, Deuterons and Carbon Nuclei 

The high-momentum parts of spectra of secondary par­
ticles emitted at an angle of 103 mrad in the lab.syst. 
produced in the interactions of 6.3 GeV/c deuterons with 
protons, deuterons and carbon nuclei were measured using 
the magnetic spectrometer with the wire spark chambers on­
line with the computer. 

The structure of the spectra measured shows that 
multiple N-N-scatterings are significant in the nuclear 
interactions of deuterons at ltl ~ 0.4 (GeV/c)2. 

The investigation has been performed at the Laborato­
ry of Computing Techniques and Automation, JINR. 

Preprint of the Joint ln8titute for Nuclear Re8e81'dl 

Dubna 1975 

Ha6mo.neuue BbiCOKOHMnynhcnoii qacru cneKTpoa aro­
pH'IHbiX 'laCTHI(, HCIIYll.leHHbiX npH 6oM6ap,nupoBKe H,nep 
npOTOHaMH BbiCOKOH :meprHH, HBnHeTCH 3$$eKTHBHbiM Cpe,n­
CT BOM uccne,noBaHHJI KnacTepHOH CTpyKTypbl Jl,nep I I •2 / H 
npol(eCCOB MHOrOKf.aTHOrO ,nu$paKI(HOHHOronpOTOH·HyKnou­
HOrO pacceJIHHH I •41. 11cnonb30Banue .neiirpouoa a Ka­
qecrae 6oM6ap,nupy1011\HX 'laCTHI( MO:>KeT ,naTb HOBYIO HH· 
$opMa.QHIO 0 CBOHCTBaX 3THX npo,ueCCOB. 

B uacTOJIII.\eM coo611\eHHH npuao,n.JITCJI npe.naapurenL­
Hble pe3yn&TaTbl H3MepeHHH BbiCOKOHMnynLCHbiX qacTeii 
cneKTpoa .neiiTpouoa, pacceHHHLIX ua Jl,npax ao.nopo.na, .neii­
Tep&JI B yrnepo.na. I13MepeHHJI npoao.nunucb c noMOII.\LIO 
o,nuonneqeaoro MarHHTHoro cneKTpoMeTpa c npoaono'IHbiMH 
BCKPOBLIMB KaMepaMB ua nHHBB c 3BM li3CM ·4. CxeMa 
3KcnepaMeHTa noKa3ana ua puc. 1. lly'loK swse.neuHbiX 
83 CBHXpo$a30TpOHa JIB3 011JII1 ,neiiTpOHOB C Ha'lanLHbiM 
aMnyn&coM 6,29 F3B/c na.nan ua MHWeHH CH2 , CDr una C , 
ycTaHoaneuuwe a uouonposo.ne Me,nneuuoro Bblao.na. 11uTeH­
CBBHOCTb DY'IKa COCTaBnJina - 2.10 9 ,neiiTpOHOB 3a l(HKn 
,nllHTenbHOCTbiO - 300 MC. qaCTH.Qbl, pacceHHHble Ha yron 
/103±2/ MpaO, perHCTpHpOBanHCb CHCTeMOH Cl(HHTHnng­
l(HOHHbiX c'leT'IHKOB CI-:- C9. ClleT'-IHKH C3-'- C4 a C5 -:-C9 6hmu 
BKIDO'IeHbl B CXeMhl "11JIJ1", CHrHanhi C KOTOphiX BMeCTe 
c curuanoM or ClleT'-IHKa Cl no.naaanuch ua cxeMy coana­
.neuuii. Hanuque HMnY.nhca coana.neuuli npuao.nuno K JanycKy 
cucreMhi ucKpOBhiX KaMep SCJ · SCJ L rneCTh H3 KOTOphiX 
fihillH ycTaHOBJleHhl BO BXO.[IHOH, a DCTaJlhHhie - B BhiXO.[IHOH 
aeTBHX cneKTpoMerpa. Kap1a uanpfl~euuocru Maruuruoro 
IIOJIH B 06beMe Me~.ny IIOJlK)CaMH MarHHTa 6hina H3MepeHa 
c noMOIUhiO .naT'-IHKa Xonna, npoKanu6poaauuoro Mero.noM 
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Puc. 1. CxeMa 3KcnepuMeuma. T - MuweHb, Cl- C9- ct~uH­
mu/1/IJitiUOHHble cttemttuKu, SCl-:-SCll- ucKpoable KaMepbl, M -
MOHUmop. 

JI.IJ,epHoro MarHHTHoro pe3oHaHca. I1MnyJihChi 'laCTHIJ., npo­
we.IJ,WHX qepe3 cneKTpOMeTp, onpe.IJ,eJIJIJIHCb C TO'IHOCThiO 
0, 1 o/o. HeKOTOpbie xapaKTepHCTHKH MarHHTHoro cneKTpo­
MeTpa npHBe.IJ,eHhi B ma6/l. 1. 

Ta6/lut~a 1 

KonH'leCTBO semecTBa Ha nyTH 
qacTHIJ.hl 
TeneCHhiH yron BXO.IJ.HOH BeTBH 
ropH30HTaJihHbiH yrJIOBOH 
aKcenTaHc 
BepTHKaJihHhlii yrnoaoii aKcenTaHc 
I1MnynhCHhiH aKcenTaHC 
I1MnyJihCHOe pa3peweHHe 

qaCTOTa CpafiaTh!BaHHJI KaMep 

- 6,5 2/CM 
2 

- 1,19.I0-5cp 

- ±1,7 Mpao 
±1,7 MpaO 

- 25% npH 6 T3B/c 
- ±0, 25o/o npu 

6 T3B/c 
- 125 r~.~. 

CHcTeMa .IJ.BYXKOOP.IJ.HHaTHhiX HCKpOBhiX KaMep c na­
MJIThiO Ha <lJeppHTOBhiX KOJihiJ.aX, a TaK:)Ke annapaTypa C'IH­
ThiBaHHJI H nepe.IJ,a'IH B 3BM li3CM-4 HH4JopMaiJ.HH C HC­
KpOBhJX KaMep H .IJ,pyrHX .IJ,aT'IHKOB 6hiJIH OnHCaHbl paHe/ 5

!. 
Henocpe.IJ,CTBeHHO B xo.IJ,e 3KcnepHMeHTa B npoMe)l(yTKax 
Me)I(.IJ,y IJ.HKJiaMH yCKOpeHHJI ofipa6aTbiBaJIOCh OKOJIO 30o/o 
HH<iJopMaiJ.HH, nocTynaiOIIJ.eH C .IJ,eTeKTHPYIOIIJ.HX ycTpOHCTB. 
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Bech 3KcnepuMeHTanhHhiH MaTepuan JanuchlaancJI Ha Mar­
HHTHYIO neHTY H nO.IJ,BepranCJI no OKOH'laHHH H3MepeHHH 
nonHoii o6pa6oTKe Ha 3BM 1i3CM -4 unu CDC-6200. 

HMnynhCHhle cneKTPhl .IJ,eii:TpoHOB OT d-p-H d-d -coy­
.IJ,apeHHii HaXO.IJ,HJIHCh MeTO.IJ,OM Bhi'IHTaHHJI cneKTpOB, nony­
'leHHhiX OT 3KBHBaJieHTHhiX no TOpM03HhiM CnOC06HOCT JIM 
MHWeHeii CH 2, C02 H C Ton~HHOH oKono 2 2/cM 2 Ka)I(.IJ,aJI. 

A6comoTHaH Kanu6poaKa nony'leHHhix 3Ha'leHHH OTHO­
CHTeJihHbiX .D.H4J4JepeHIJ,HaJihHhlX Ce'leHHH pacceJIHHJI npOH3-
BO.IJ,HJiaCh nyTeM H3MepeHHJI HaBe.IJ,eHHOH aKTHBHOCTH JI.IJ,ep 
:H Na a TOHKHX aniOMHHHeBhiX 4Jonhrax, o6nyqeHHhlx ny'IKOM 
.IJ,eHTpOHOB B MeCTe pacnoJIO)I(eHHJI MHWeHeH. B npe.IJ,nono-

27 24 
)l(eHHH, 'ITO ceqeHHe peaKIJ.HH Al(d,3p2n) Na cna6o 
3aBHCHT OT 3HeprHH na.IJ,aiOIIJ.HX .IJ,eHTpOHOB B o6naCTH 2 -:­

-: 5 T3B, ero 3Ha'leHHe 6hlno npHHJITO paBHbiM 115,25+ 
±1,5l.1o-27cM2 16 /. -

BhiCOKOHMnynhCHhie qacTH cneKTpoa .IJ,eHTPOHOB oT d-p, 
d-d-u d-C -coy.IJ,apeHHH noKa3aHhl Ha puc. 2. B cneKTpe oT 
d-p-coy.IJ,apeHHH .IJ.OMHHHpyeT nHK npu 6,06 T3B/c, KHHeMa­
TH'leCKH cooTBeTCTBYIOIIJ.HH ynpyroMy d-p-pacceJIHHIO I It 1 = 
= 0,406 I T3B/cl 21. IlonHaJI wupHHa 3Toro nHKa Ha nonoBHHe 
BhiCOThl COCTaBJIJieT 32 M3B/c H xapaKTepH3yeT 3KCnepu­
MeHTaJibHOe paJpeweHHe cneKTpoMeTpa. Cnpasa OT nHKa 
npH -6,18 T3B/c, 'ITO COOTBeTCTByeT cepe.IJ,HHe HHTepaana 
Me)I(.IJ.Y HMnynLcaMH ynpyro pacceHHHhiX H na.IJ,aJOIIJ.HX .IJ,eiiT­
poHOB, ofiHapy)I(HBaeTCJI HefiOJihWOH npHJIHB, OTBe'lalOIIJ.HH, 
cornacHo oueHKaM, TeM cnyqaJIM, KOr.IJ,a nepB!BqHbiH .IJ,eiiT­
poH HCnhiThlaaeT .IJ,Ba nocne.IJ,oaaTenhHhiX pacceHHHJI Ha npo­
ToHax B MHWeHH. PaHee MaKpOCKOnH'leCKOe .II.BY~,P~THOe 

pacceHHHe npoTOHOB Hafinro.IJ,anoch npu 24,0 T3B/c · ': Cne­
aa OT nHKa ynpyroro d-p-pacceJIHHJI B CTOpOHY MeHhWHX 
HMnynhCOB npOCTHpaeTCJI <iJoH OT HeynpyrHX d-p -aJaHMO­
.IJ,eHCTBHH. 

HMnynhCHhiH cn~KTP .IJ,eiiTpOHOB oT d-d -coy.IJ,apeHHH 
CO.IJ,ep)I(HT .IJ,Ba XOpOWO pa3penieHHbiX nHKa. IlHK npH 
6,06 T3B/c KHHeMaTH'leCKH COOTBeTCTByeT KBa3HynpyroMy 
pacCeJIHHIO .IJ,eHTPOHOB Ha npOTOHe HJIH HeHTpOHe BHYTPH 
.IJ,eHTpOHa lo.IJ.HOKpaTHOe d-N -pacceJIHHel. IllHpHHa 3TOrO 
nHKa, paaHaH 68 M3B/c, onpe.IJ,enHeTcJI, rnaBHhiM o6pa30M, 
aHyTpeHHHM .IJ.BH)I(eHHeM HYKJIOHOB a .IJ,eiiTpoHe. BTopoii 
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Puc. 2. HMnyA•cH~oae cneK•P•• oeii•poHoe, ucny~t~eHHWX noo 
YZAOM 103 MJNJi> 6 Aat5. CUCJieMe 6 coyOapeHUJIX OeUJIPOH06 
c npoJioHaMu. i>eil•poHaMu u JIOpaMu yzAepoOa npu P 0 = 
6,29 r3B/c. C•eAKU COOJI6eJICJI6YIOII 3Ha'leHUJIM UMnyA•· 
COB OeiJ11fpOH06, 6bi'IUCAeHHbiM U3 KUHeMaJIUKU ynpyzux 
d-N-u d-d - pacceJIHUil. Kpuebae npoeeOeHbl eu3yaAbHO. 

IIHK, IIpH 6,18 r3Bjc, OTBe'laeT IIOnOBHHHOH IIOTepe HM· 
nynhca no cpasueuuro c ynpyrHM d--p-pacceHHHeM H MO)KeT 
6biTh KHHeMaTH'IeCKH o6'bHCHeH rrpoueccaMH ynpyroro d-d­
pacceHHHH H .II.BYI<paTuoro I<BaJuyrrpyroro pacceHHHH .neiiT­
pouos ua Hyi<nouax BHYTPH .neiiTpoua, corrpoBO)K.II.aiOll.l,erocH 
pa3BanOM IIOCne.nuero. 0TMeTHM, 'ITO B HaCTOHll.l,eM 3KCIIepu­
MeHTe nepe.naqa HMnynbca B ynpyroM d-d -pacceHHHH 
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I It I = 0,41 I F:JB/c/ 2 I senui<a no cpaBHeHHIO c 3Heprueii 
CBH3H .neiiTpOHa. 

B paMI<ax Mo.nenu MHoroi<paTuoro .nu4JpaKI.J,HOHHoro pac­
ceHHHH /B, 9 / npouecc I<BaJuynpyroro d-N-pacceHHHH /TaK 
)Ke KaK H ynpyroro d-p- pacceHHHH/ MO)KeT 6hiTh npe.ncTas­
neu KaK CYMMa O.II.HOI<paTHOrO H .II.BYI<PaTHOrO Hyi<nou-uyK­
nOHHblX pacceHHHH H HHTep4JepeHI.J,HH Me)K.II.Y HHMH, arrpoi.J,ec­
Cbl ynpyroro H ueynpyroro /c paJsanoM .neiiTpoua/ d-d -
pacceHHHH - KaK pe3ynhTaT cynepnoJHI.J,HH N-N -pacceHHHH 
pa3nH'IHOH KpaTHOCTH, BIInOTb .11.0 'leTbipex / IO/. 

B o6nacTb IIHI<a rrpu 6,18 F3B/c norra.naroT TaK)Ke 
.neiiTpOHbl OT Mai<pOCKOIIH'IeCI<OrO .II.BYI<PaTHOrO d-N - pac­
CeHHHH. IlpHMeCb 3THX ,neHTpOHOB, OI.J,eHeHHaH Ha OCHOBaHHH 
pe3ynbTaTOB H3MepeHHH CIIei<Tpa OT d-p -coy,napeHHH, B 
ycnOBHJIX H&CTOJill.l,ero 3I<CllepHMeHTa COCTaBHna OI<Ono 25~ 
H 6bina yqTeua rrpu onpe.neneuuu 3Ha'leHHH .nu4>4>epeuuuanb­
uoro ce'leHHH yrrpyroro H ueynpyroro d-d -pacceHHHH. 

B crrei<Tpe .neiiTpouos, pacceHHHhiX ua B.II.Pax yrnepo,na, 
ua6niO.II.aeTCJI lllHpOKHH llHK, IIpOCTHpaiOll.I,HHCJI OT 5, 90 .11.0 
6,29 F3B/c c M&I<CHMYMOM npu -6,18 F3B/c. IIo-BH.II.HMo­
wy, rro.no6uwl xapai<Tep crrei<Tpa BTOpH'IHhiX .neihpouos csu­
.neTenJ.cTBYeT o TOM, 'ITO B .neiiTpou-yrnepo,nublx coy,nape­
HBJIX BMeeT MeCTO cyrrepii03Hl.I,HH Hyi<noH·Hyi<nOHHbiX pac­
CeJIHBI pa3nB'IHOi I<paTHOCTH. 

Ilpe.nsapBTenhHWe ,naHHble o .nu$$epeuuaanhHhiX ceqe­
HBBX, OTBe'I&IOll.I,BX rrnoll.l,a.II.JIM llO.II. IIHI<aMH, IIpHBe,neHbl B 
JIQOA. 2; yKa3aHbl TOnbKO OTHOCHTenbHble OWH6I<H. Bo3MO>K· 
uaJI CBCTeMaTB'Ieci<aB owa6I<a, o6ycnosneuua.11 ueorrpe.neneu­
HOCTJIMB B MOHBTOpHpOB&HHB IIY'II<a, B orrpe,neneHHH Te­
necHoro yrna, swpe3aeMoro crrei<TpoMeTpoM, a Tai<>Ke 
rrorpeWHOCTbiO orrpe.neneHHH Ce'leHHH aKTHBai.J,HH H,nep 

24
Na, 

OI.J,eHHBaeTCJI paBHOH ±25'1o. 

Pauee cnei<Tphi noTepb HMnynhCOB ~ f-d-coy.napeHHHX 
6bmH H3Mepeuhi

2 
seynu3H 20 F:JB/c 3

• •7 1 B o6nacTH 
It 1- 1 I F:JB/c/ , npu'leM 6binH o6uapy)KeHbi .nsa IIHI<a, 
IIpOHCXO)K.II.eHHe KOTOpbiX B paMKaX MO.II.enH MHOrOKpaTHOrO 
pacceHHHH · 8 •

9 y.nanoch o6bHCHHTh , 11 •121 KaK cyMMY 
H.nepuoro ueynpyroro H ynpyroro pacceHHHH, H.II.Yll.I,HX ny­
TeM O.II.HOKpaTHOrO /nHK npH 6onblllHX HMnynhCHblX IIOTepHX/ 
H .II.BYKpaTHOrO /nHK npH MeHblllHX HMnynhCHbiX IIOTepHX/ 
HyKnOH·HyKnOHHbiX pacceHHHH. 
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Ta611Utla 2 
da/dw jna6. CHCT ./, 10-2/'CM 2jcp 

Ynpyroe d-p-pacceHHHe 2,8±0,2 
MaKpOCKOITHqeCKOe ~ByKpaTHOe 
d-p-pacceHHHe 0,3±0, 1 
KBaJuynpyroed-N-pacceHHHe 

B ~eii:Tpoue 
ynpyroe nmoc ueynpyroe 
d-d-pacceHHHH 
d-C-pacceHHHe ~11H 
p> 5,9 T:JB/c 

3,5±0,2 

1,6±0,3 

24,0±0,8 

Bo3MO~HOCTh ~eTeKTHpoBaTh uyKnou-uyKnouuoe ~u~­
paK:U:HOHHoe pacceHHHe BbiCOKOH KpaTHOCTH HBJ1HeTCH ~0-
BOJlhHO yHHKa11hHOH. Kor~a B KaqecTBe na~ammux qacTH:U: 
HCITOJ1h3YIOTCH ~eHTpOHhl, TO y~e npo:u:eCChl ynpyroro d-p 
ju KBaJuynpyroro d-N I pacceHHHH MoryT HHTepnpeTupo­
BaThCH KaK ~ByKpaTHhie N-N-B3aHMo~eiicTBHH. 

B ycnoBHHX uacToHmux 3KcnepuMeHTOB y~anoch HBHO 
pa3~e11HTh O~llOKpa THOe H ~ByKpa THOe d -N -pace eHHHH H 
noKa3aTh, qro ponh N-N -pacceHHHH BhiCOKOH KparuocTH 
B H~epHhlX B3aHMO~eHCTBHHX ~eifTpOHOB BeCbMa 3aMeTHa. 
KonuqecrBeHHaH o:u:euKa BKJla~oB pa3nuquoro Tuna KparHo­
CTH N -N-B3aHMO~eiicTBHH B pacceHHHe ~eiiTpOHOB Tpe-
6yer, o~HaKo, ~aJlhHeiiwero TeopeTuqecKoro aHanuJa. Mo~­
uo npe~nonaraTh, qTo uccne~oBauue B3aHMo~eiicTBHH co­
cTaBHhiX H~epHhlX CHCTeM /npHMepOM KOTOpOrO HBJ1HeTCH 
d-d-pacceHHHe/ noMo~eT pa3BHTHffi no~xo~oB, paccMarpu­
Bammux a~pou-a~pOHHOe pacceHHHe KaK CTOJlKHOBeHHH Me~­
~y HeKOTOpbiMH CBOeo6pa3HhiMH COCTaBHhiMH CHCTeMaMH. 

ABTOphl Bhlpa~amT 6naro~apuocTh A.M.Iia~HHY, 
11.H.CeMeHffilllKHHY H JI.r .MaKapoBy 3a HHTepec K pa6oTe. 
ABTOphi 6naro~apHhl Ta~e 11 . .6.11ccuHcKoMy, A.)J..Kupun­
noBy u C.A.HoBHKOBY, o6ecneqHBlllHM B03MO~HOCTh npo­
Be~eHHH 3KCnepHMeHTOB Ha KaHane Me~JleHHOrO BhlBO~a. 
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