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Al5.aaaoa 0.6. a .ap. PI - I2067 
0 -ll8HR3Me BblneT& DpOTOBO!I II 38llBIOJO nonycljlepy 
II DROH-yrnapOllBblll 838HMOlleliCT!IHHX DpR 5 faB/c 

nPR!IOlliiTCSI IIMDYIIloCBble cnexTpbl npOTOHOEI, BbineTaiOWIIX B 38llHJOJO 
nonycljlepy s n.c.K. 3xcnepHMeaTanbs:&Je aaaa:&re cpaBHHBaJOTCR c pac<re1'aMa, 
B:&monne&HbiMR no ~~;acxaaao-acnapHTenbaoll Mollena. AaanaaapyJOTCH BKnaa:&r 
pa3IIR'IHblll MeX&IIH3MOB e npouecc poJKaeaas npoToaoe, B:&IneTaJOwax 
!I 38llHJOJO nonycljlepy. 

Pa15oTa BbiDOII!IeHa B Jlat5opa1'opaa !lllapa:&rx npolineM OH.RH. 

npenpasT 06t.e.aaseasoro HHCTHT)'Ta Sllleps:&rx accneuoaasall. !ly6aa 1979 

Abdinov O,B. et al. PI - I2067 
On Mechanism of Proton Emission into the Backward 
Hemisphere in Pion-C,arbon Interactions at 5 GeV/c 

The momentum spectra of protons emissed into the backward 
hemisphere in l.s. are presented. The experimental data. are 
compared to evaluations based on the cascade emission model. 
The contributions of different mechanisms to the production process 
of protons emissed in the backward hemisphere are analyzed. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 

B nocne,nHBe ro,nw DO.IBBnOCL MHoro pa6oT, DOCB.III(eHHWX 
BCCne,no&aHBIO MeX&HB3M& BCDYCk&HB.I npOTOHOB B kBHeN&TB· 
qecxs 3anpe_~~teHHYIO .IVI.I pacce.IHB.I cao6o.nawx 'I&CTBil o6-
nacn. /Tak Ha3wBtl'ewwe kyMyn.ITBBHwe npoToHw/. H3 3kcne
pBMeHTanLHWX .naaawx /eM., aanp&Mep/ 11 I B3BecTHo, 
'ITO BHknJ03RBHWe CDekTpW BTOpB'IHWX npOTOHOB B kyNyn.t· 
TBBHol o6nacTB .IBn.IJOTCJI nna&HWM npo,noJDKeHReM cnexTpoa 
&3 HekyMyn.ITBBHol o6nacTR. H3 3Toro cne.nyeT, 'ITO npoac
xo*.nease BTOpR'IHWX npoTOHOB R3 pa3HWX kRHeN&TB'IeCkBX 
o6nacTel )tOJDKHO 06'L.ICH .. ThC.I O)tHRM B TeN *e NeX&HB3MOM. 

B .naaaol pa6oTe npoao,nsTc• cpaaaeaae sw:nyn~>cawx 

pacnpe.neneasi npoToaoa, awneT&IOUUIX a n.c.x. &3 a.npa 
yrnepo.na B 3&JtHJOJO nonyc~epy, c pac'leTaMB no xacxa.nao
ucnapsTenJ.Hol Mo.nens /.nanee B TekcTe KHM/. 

AaanB3 3kCDepBMeHT&nhHWX ,naHHWX OCHOB&B H& 11572 
C06WTBJIX B3&BMO)teiCTBRi OTpR:Q&TenJ.HWX DBOHOB C BM· 
nynhCOM 5 r3B/c C Jl,npaMR yrnepo,na, 3aperBcTpBpO&aHBWX 
B NeTpOBOI nponaHOBOI DY3WPLkOBOI k&Mepe na6opaTOpBB 
•Jlepawx npo6neM OHJIH. llps aaans3e oT6BpanscJ. npoToHw 
C HMnynhCOM 0,2 < p < 0,6 r3B/c. llo,npo6HO 0 MeTO)tBke 
oT6opa coo6~~tanocJ. a 111 . B 2827 co6wTRJIX aa6nJO,nanscJ. 
npoToHw, neTJI~~tBe a 3a,nHJOJO nonyc~epy, B3 HBX 2475 co6w· 
TBI c o,nHRM npoTOHOM, 336 co6wTBi c .nsyMJI npoTOH&MB, 
15 C06WTBI C 3 npoTOHaMB R O)tHO C06WTBe C 4 npOTOH&MB. 

Cpaaaease 3kcnepBMeHT&nJ.awx .naaawx c pac'leT&MR no 
KHM, npoae.neaaoe .nn• RHknJ03BBHWX ~acnpe.neneasl 11/ 
B .nsolawx .na~epeH:QB&nJ.awx ceqeasi 21

, noxa3ano, 'ITO 
a pawxax .naaaoi Mo,nens y.naeTCJI y,noaneTaopsTenJ.HO ons
caTJ. 06UUie xapakTepBCTBkB 3ap•*eHHWX 'laCTB:Q, o6p&30B&H· 
HWX npB B3aBMO,neiCTBBB TT- ·Ye30BOB C Jl)tp&MB yrnepo,na 
npB BMnynJ.ce 5 r3B/c. 
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B ~aHHoii pa6oTe HJyqanucL HMnynLCHLie cnexTpbl npoTo
HOB, BblJieTaiOI.QHX B 3a~HIOIO llOJiyc<}Jepy B Jl.C.K. B pa3HbiX 
yrnoablx HHTepaanax. Cpe~HHe MHO)I(eCTBeHHOCTH raxux npo
TOHOB no ~aHHbiM 3KcnepuMeHTa u KHM paBHbl cooraer
CTBeHHo: 0,276±0,005 u 0,247±0,002. llpo~enaHHLie no 
KHM pacqerbl no3BOJI.RIOT Bbl~eJIHTL BKJia.IU>I paJJIHqHblX Me
xaHH3MOB o6pa30BaHH.R DpOTOHOB, BblJieTaiOI.QHX B 3a~HIOIO 
nonyc<}lepy. AHanoruqHble pacqerbl ~JI.R yr noaoii JaaucuMo
CTH npOTOHOB, BbiJieTaiOII{HX 

131 
npose~eHbl paHee a pa6oTe . 

a Ja~HIOIO nonyc<}lepy, 6biJIH 

PaccMarpuaanucL rpu MexaHH3Ma o6paJoaauu.R npoToHoa: 
a/ MexaHHJM nepepacce.RHHR /cro~a BKJIIOqeHbl npoueccbl 

ueynpyroro nepepacce.RHH.R, nepeJap.R~Ku/; 
6/ MexaHH3M nornomeuu.R Me~neHHbiX " -Me3ouos napoii 

uyxnouoa .R~pa /ecnu nporoH, o6paJosaswuiicB Ja cqer 
3Toro MexaHHJMa, a ~aJihHeiiweM ucnbiThiBaJI nepepacceJIHHe, 
TO OH "OTHOCHJIC.R" K MeXaHH3MY "a"; BKJia~ TaKHX npOTO
HOB - nop.R~Ka - 8o/o/; 

s/ paJsan ocraro•moro BOJ6y)l(~euuoro .R~pa. 
Hccne.D.oBaHH.R noKaJanu, 4To a JasucuMocru or HMnynb

ca H yrna BbiJieTa BTOpHqHbiX DpOTOHOB BKJIB~bl 3THX Mexa
HH3MOB pa3JIH"!Hbl. 

Ha puc. 1 npe~craaneHhi HMDYJihCHble cnexTphi nporo
HOB no 3KCDepHMeHTaJihHLIM H pac"!eTHbiM ~aHHbiM, TaM )l(e 
rHCTOrpaMM8MH DOK838Hbl BKJ18~bl MeXaHH3MOB "a" H "6" 
no KHM. B ma6/luije npHae~enbl .IJ.JI.R narnB~HOCTH paccquraH
Hble a paMKax KHM ceqenu.R po)l(~eHH.R nporonoa, o6pa3o
B8HHbiX 38 C4eT pa3HbiX MeXaHH3MOB, ~JIB ~BYX 3Ha'ieHHH 
HMDYJibCOB. 

Ta6/luija 

P, T3B/c 
a 6 B 

da da da 
--M6/ T3B/c -d -M6/ T3B/c -d -M6/ T3B/c 
dp p p 

0,3 68±6 12±2 71±8 

0,5 18±3 25±3 0 
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do 
dP 
H6H 

(raSic) 

200 

150 

100 ., 
L.1..., 

L...._., 
1...., 

50~ L~.. I 
I-.. i 
, ••• l"""""""".z. ..... .....,__ ' 

' -,_ tar··• ... .r·- ""1.1:.., '···r 
·-·' lJ.I .. ·-

0 
~ ,_.: .. .!"""" ..... 

u t t I 

().2 0.4 0.6 P(r3B/c) 

Puc. 1. HMnYA•cH•Iil cneK111p npo111oHoe, ucnycKaeM••x e 3aO
HIOIO noAyctjepy; Kpec•uKu - 3KcnepuMeH111, zuc•ozpaMMa -
pact~e111 no KHM; nyHK111Up - BK/Iao o• MexaHU3Ma nepepac
ceJtHUJf, 1110'1KU • 6K/IQO 0111 MeXQHU3MQ nOZ/IOUieHUJf. 

H3 puc. 1 u 11106/lufl•• BH~Ho, qro c yaenuqeuueM uwnynL
ca npoTOHOB oT 0,3 ~o 0,5 F3B/c axna~ wexauu3wa nepe
pacce.RHH.R pe3xo na~aeT, a axna~ wexaHH3Ma nornol.Qeuua 
paCTeT H ~Jl.R BTOpuqHblX npOTOHOB C HMDYJihCOM 6onee 
0,4 F3B/c ~ocTuraeT 65~. Bxna~ wexauu3wa a/ CYl.QecT
aeueu B po~euuu npoTouoa c uwnyn~acow JIHWh ~o 0,3 F3B/c. 

Ha puc. 2-~s npe~cTaaneuw uwnyn~acuwe pacnpe~eneuua 
An.R npoTouoa B pa3uwx yrnoawx HHTepaanax. H3 3THX pu
cyuxoa BH.IJ;Ho, qyo c yaenuqeuuew yrna awneTa npoTouoa 
axna.IJ; wexauu3wa nepepacceJIHHJI CYl.QecTaeuuo yweu~awaeTca 
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Puc. 2. ,4eOUH&Ie ou¢¢epeHf.IUOAbHble ce'leHUJI 0.11.11 npOIIOH06, 
ucnycKaeMt.IX e 3aOHK>K> no.11ycrjjepy. Ha pucyHKe yKa3aH&I 
yz.11oet.1e uH•epeaAt.l. 06o3Ha'leHU.11 111e JKe, 'liiiO u Ha puc. 1. 

so acex HHTepaanax HMnynLcoa, a BKJia.l{ MexaHHJMa norno

l.l.(eHHJI pacTeT H .l{JIJI 60JibWHX yrJIOB H HMnyJibCOB HrpaeT 

HaH60Jiee Cyl.l.(eCTBeHHYIO pOJib. 

0TMeTHM, 'ITO pac'leTHaJI rHcTorpaMMa /eM. puc. 5/ 
OnHC~BaeT HeperyJIJipHOCTb B 3KCnepHMeHTaJibHOM cneKTpe 

npu HMnynLcax - 0,45'- 0,5 F:JB/c Ja c'leT BKJia.l{a npoTouoa, 

pmK.l{eHH~x B peJyJILTaTe nornol.l.(eHHJI Me.l{neuu~x rr -MeJoHoB 

napoii HYKJIOHOB H ,l{aJILHeiiwero HX paJJieTa. 

HaMH 6~na uccne.l{oBaHa TaK>Ke JaBHCHMOCTh cpe.l{Hero 

'IHCJia npOTOHOB < n > , B~JieTaiOI.I.(HX B 3a,l{HIOIO noJiycclJepy, 

oT nonuoro 'IHcna npoTouoa NP H OT 'IHCJia rr ± -Me JOHOB 

B .l{aHHOM co6~THH Nrr . Cyl.l.(eCTBYIOI.I.(He 3KcnepHMeHTaJILH~e 
I 4 i u 

,l{aHH~e . yKa3~BaiOT Ha JlHHeHHYIO JaBHCHMOCTb < n > OT 

6 

I 
I 

') ,, 

rf6 
dPdO 

McJH 
(r3BA::)cmepaO 

30 ~ Ill 8=110-120' -W 11 I 8·120-130' 

l L,~· I lk..-
20 

10 

Q2 o.s 0.3 0.S P(rJB/c) 

Puc. 3. To JKe, 'llllo u Ha puc. 2. 

N lJ H HeJaBHCHMOCTh <n> oT N77 , 'ITO MO>KHO 6~no 6~ o6'bJic

HHTh C 110MOI.I.(bl0 TaK Ha3~BaeM~X .l{BYXKJiaCTepH~X MO,l{eJieH 

/npoToH~ H rr -Me JOH~ po>K.l{aiOTCJI H3 .l{Byx ue 3aBHCHM~x 
ueHTpoa BHYTPH Jl.l{pa/. Hawu .l{aHH~e I puc. 6/ noKa3~BaiOT, 
'ITO yKa3aHH~e B~We JaBHCHMOCTH nOJIHOCTbiO OnHC~BaiOTCJI 

pac'leTaMH no KHM. Cne.l{yeT OTMeTHTh, 'ITO no.l{o6u~e 
pac'leT~ no KHM npoae,l{eH~ anepa~e. 

TaKHM o6pa3oM, conocTaaneuue 3KcnepHMeHTaJILH~x .l{au

H~x c pac'leTaMH no KHM noKaJ~BaeT, 'ITO Jano>KeHH~e 

B KaCKa,l{HO-HCllapHTeJibHyiO MO.l{eJib MeXaHH3M~ /nepepac

CeJIHHe uyKnouoa BHYTPH JI.l{pa, nornol.l.(eHHe napoii HYKJIOHOB 

Me,l{JieHH~X nHOHOB H pa3BaJI OCTaTO'IHOTO B036y>K,l{eHHOTO 
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• M6H 
(f38Jt)cmepaa 

40 

30 

20 

10 

9=130-140° li 9=140-150° 

0 •.. r-
' I n~ x. x-""'fi-, \loC ..,j I I 

1 JXII 

o.s 

Puc. 4. To Jlte, 'il/IO u Ha puc. 2. 

.ll,npa/ y,noaneTBOpHTenltHO ODHCLIBaiOT npoueCCLI BlaHMO• 

,neii:CTBHJI a,npOHOB BblCOKHX 3HeprHii: C .R,npaMH C BblneTOM 

npoTOHOB a Ja,nHIOIO nonycq,epy annoTb .no 3HeprHH 5 F3B. 
llony'leHHble ,naHHLie DOlBOnJIIOT B npHHUHDe Bbl,nenHTb He· 

KOTOpble MeXaHH3MLI B "'IHCTOM" BH,ne C DOMOIUbiO BLI60pa 

onpe.neneHHblX HHTepaanoa no HMnynhcaM H yrnaM. 

B JaKniO'IeHHe aaTopLI Bblpa)l(aiOT npH3HaTenbHOCTb 

B.,D.. Toueeay Ja acecTopouee o6cy)l(,neHHe nony'leHHLIX pe· 

lynbTaTOB. 
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