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11MIIy11hCf!bie X8p8KT9pHCTifKH B38HMO/l9HCTBHii rr- -M930HOB 

C ReCKcnbKRMH KyKnORSMH R/lp8 yrnepO/l8 

B pa6oTe Bhi!leneHbi aeynpyrKe B38HMO/lelicTBHst rr- -Me3oHos c p = 

= 40 raB/c c H9CKOnbKI!MH npOTOHBMH stllpa yrnepoaa. ITonyqeabi xapaKTe

pBCTHKH TBKHX C06biTHii IIO MHOlK9CTBBf!HOCTK II IIHKn!03HBHb!B CII9KTpbl 

IIBOHOB, KOTOpbl9 Cp8Bf!HBBIOTCst C aHanorH"'Hb!Mif CII9KTpaMH B IIHOH-IIpOTOH

HblX EI381!MO.IleiiCTBIIliX. 

Pa6oTa Bbmonaeaa B Jia6opaTopHB BbiCOKHX aaepreii 0115111. 

npenpaHT 061oeaeaeaaoro HHCTHT)'Ta smepabJX eccneaoaaa&ii • .lly6aa 1978 

Angelov N. erar. 
Momentum Characteristics of the Interactions 
of ,- -l'v1esons with Several Nucleons 
of Carbon Nucleus 

PI - 11506 

Inelastic interactions of ,. - -mesons at p • 40 GeV/c with 
se~ral: protons of carbon nuclei are extracted. Multiplicities and 
inclusive pion spectra of these events are obtained and compared 
with those of pion-proton interactions. 

The investi~ation has been performed at the Laboratory 
of High Energy Physics, JINRe 
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@ 1978 06'be/lllBeHHblfl BBCTBT}'T SlllepHblJC BCCReJIOBBHBil /1y6HB 

§1. BBEj(EHHE 

H3y'leHBe B3aBMO,D.eHCTBBH DBOHOB C HeCKOllLKBMB ay
KllOHaMB JI)J.pa /MHOrOHYKllOHHble B3aBMO,D.eHCTBBJI/ B DpBH· 
lUIDe 003BOnJieT nony'IBTL HOBLie CBe,D.eHBJI 0 ,D.BHaMBKe 
a,D.poa-HyKnOHHbiX B3aBMO,D.eHCTBBH Ha MallLIX paCCTOJIHBJIX 
I -10-13 eM/. B CBJI3B c 3TBM a aacToJimee apeMJI BHTea
caaao a3y'laiOTCJI a.u.poa- JI.D.epawe B3a&MO.D.eiicTBBJI npa 
BbiCOKBX 3HeprBJIX. 0,D.HaKO nony'leHHLie ,D.aHHble B OCHOBHOM 
OTHOCJITCJI K COy,D.apeHBJIM 6biCTpLIX a,D.pOHOB, ycpe,D.HeHHbiM 
DO 'IBCny HYKllOHOB (v) , y'laCTBOBaBWBX BO B3aBMO,D.eHCTBB· 
JIX /eM. aanpaMep,/1/ /. ll03TOMY 3KCDepBMeHTanLHaJI 
aacllopMaUBJI npe.u.cTaanJieT co6oii "cMecL" B3aBMO.D.eiicT
aaii c v = 1,2,3,... • HanpaMep, ,D.nJI coy.u.apeaaii a.u.poaoa 
c JI,D.paMB yrnepo.u.a v = 1,5, a c JI,D.paMB ypaaa - v .. 3,0. 
HaTepnpeTaUBJI TaKHX ,D.aHHbiX npe,D.cTaBnJieT co6oii cno:>K

uyiO 3a,D.a 'IY. 
B pa6oTe/ 21 6bln npe.u.no:>KeH MeTO.D. aw.u.eneaaJI a3aBMo-

,D.eHCTBBH a,D.pOHOB C v - HyKnOHaMB JI,D.pa. ,L\nJI Bbi,D.eneHBJI 
TaKBX co6biTBH acnonL3oaanacL aena'laHa 

Q = n -n /1/ 
+ 

r,D.e n+ - 'IBCllO 11.+ ·Me30HOB B 6LICTpbiX npOTOHOB jp ~ 
?::700 M3B/c/, a n_- 'lBcno oTpauaTenLHbiX 'lacTau/aoc
HOBHOM TT- ·Me30Hb1/. llpoTOHLI C p S 700 M3B/c He 
y'IBTbiBanBCL B 3TOM paCCMOTpeHBB, T .K. BX DpOBCXO)I()l.e
aae aeJicao. HanpaMep, npa p < 300 M3B/c 6onLwoii 
BKna.u. ,D.aiOT acnapaTenLawe npoTOIILI. 3aa'leHBJI Q ,D.nJI rr-p
B TT-ll ·B3aBMO,D.eHCTBBH COOTBeTCTBeHHO paBHLI /0,-1/ 
a-/-1;2/.TaKBM o6pa30M, ace 3Ha'leHBJIQ>0 CBJI3aHLI C co-
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y.napeHHJIMH C HeCI<OJILI<HMH npOTOHaMH (v ?::_ Q + 1) . IlpH· 
'leM B 3TOM CJiy'lae BLI,lJ.eJIJIIOTCJI Tai<He HeynpyrHe B3aHMO • 
,lJ.eHCTBHJI C v npOTOHaMH, B I<OTOpLIX nepe.naHHLIH I<a)I(.IJ.OMY 
H3 Q + 1 npoTOHOB HMnynLc t > 0,5 T3B 2/c 2 HJIH npoucxo-

- + .IJ.HT nepe 3apJI.IJ.I<a npoTOHa p .... n + rr • 
Pe3yJILTaTLI aHanu3a .naHHLIX no MHO)I(eCTBeHHOCTH .IJ.JIJI 

77 
12 C -n3aHMo.neB:cTBHH npu p = 40 T3B/c npune.neHLI 

B 1/la6A. 1. 113 Ta6JIBIJ;Ll BB.IJ.HO, 'ITO < n + > H < n_ > paCTYT 
c ynenu'leHHeM '/ . Mo.nenL MHoroKpaTHoro pacceJIHBJI 
/Tuna r nay6epa/ OnBCLIBaeT 3TH 3I<CnepBMeHTaJILHLie ,lJ.aH
HLie C TO'IHOCTLIO ±10o/o / 3- 5/. 

)J;pyrBM MeTO.IJ.OM BLI,lJ.eJieHHJI B3aHMO,lJ.eHCTBBH C He
CI<OJILI<BMB HYKJIOHaMH (v > 2) JIBJIJieTCJI Ha6JIJO.IJ.eHue co6LI
TBH c .D.BYMJI A0 -qacnlu;aMB. Ilpu npocMoTpe CHHMKOB 
C 2- MeTpOBOH nponaHOBOH I<aMepLI, 06Jiy'leHHOH 77-- Me 30Ha • 
MB c HMnynLCOM 40 T3B/c, 6Lino 3aperucTpuponaHo 
26226 rr 12 C ·B3aBMO,lJ.eHCTBBH, B I<OTOpLIX 6LIJIO Ha6JIJO.D.eHO 

Ta6Aut~a 1 

JaBBCHMOCTL MHO)I(eCTBeHHOCTH BTOpH'IHLIX 3apJI)I(eHHLIX 
qacTBU OT Q B rr 12C -nJaHMO.IJ.eHcTBHJIX npu p = 40 T3B/c * 

(d ~ <n~> <n_> D-t: 
-4 0,03.;tC,C!;, 

r_- 0,:37.=11,08 7 ,8i3;t0,87 5,43j;C,4S 2, 79zO,ti -.... 

-2 4,!9z.0,2S 5,64;t0,20 3,S2;tO,IC 2,08z.O,:-l 

-... 35,'74z.0,82 3,2I;t0,06 3,II;tO,OS 2,86;±;0,C5 

0 39,56::_0,8o 6, I3.:t;O , 07 3,07;t0,04 3,09;tO,C3 

I I3,46;t0,50 8,0o;±;O,I3 3,54;±;0,03 3,38;±;Q,C9 

2 4,54;±;0,29 9,83;±;0,25 3,92;±;0,12 :3,84;±;0,I7 

3 I , 58;!,0 , I7 II, C2;±;0, 43 4,0I;t0,2I 3,9I;±;Q,!;O 

4 0,43z0,09 I2,43j;0,8I 4,2I;t0,40 3, BI;±;O, 57 

5 0,10;±;0,04 

* H.neuTul}luu;uponaHHLie npoTOHLI ue BI<JIJO'IanucL B < n +> 
B ~D±. 
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985 A 0 ·qacTHU, n TOM qucne 22 co6LITBJI c .IJ.BYMJI A -rune
pouaMB. Ilocne yqeTa reoMeTpuqeci<BX nonpanoK H HeB:
TpanLHLIX MO.D. pacna.na A o .... n + rr 0 6Lino nony'leHo 
N(77- 12c _.. A 0 X) = 1977 u N(rr- 12 c .... 2A0 X) = 105 co6hi

TBH. OTCJO.D.a 6LIJIO nony'leHo, 'ITO a(rr- 12c -• 2A
0
X) = 

= 0,72±0,15 M6H. Tai<BM o6pa3oM, .IJ.OJIJI MHorouyi<JIOHHLIX 
B3aBMOAeiicTBBH c o6pa3onauueM .IJ.BYX Ao·qacTHU cocTan
JIJieT 4·10-3 OT BCeX rr- 12C ·B3aBMO,lJ.eHCTBBH, 'ITO He 
npoTHBope'IHT He3aBHCHMOMY o6pa3oBaHBJO A

0
·'1aCTBU BHy

TpH JI.IJ.pa yrnepo.D.a (w(2A") "'tw(lA0
)]

2
). 0Tuoweuue 

cpe.D.HeH MHO:lKeCTBeHHOCTH 3apJI)KeHHLIX 'laCTHIJ; <n ± >2A 

B co6LITBJIX c 2A - runepouaMH K < n > "AP ± 1 

I 
rr-p_ //7/ 

1,32±0,20 <n±>li\- 5,68±0,18 • 

COCTaBJIJieT 

§2. HMIIYJibCHME XAPAKTEPHCTHKH 
MHOTOHYKJIOHHMXB3AHMO~EHCTBHH 

MLI HCCJie,lJ.OBaJIH xapai<TepBCTHI<B BTOpB'IHLIX 3apJI)I(eH
HLIX qaCTHIJ; B 77- (vp) • B3aBMO,lJ.eHCTBBJIX H cpaBHBJIH BX 
c .nanHLIMB no rr-p -coy.napeHHJIM npu TOH :lKe 3Hepruu 
jE = 40 T3B/c/. )J;JIJI ynenuqeuuJI cTaTHCTHI<H MLI o6'Le.nu
HBJIH co6hiTHJI c v > 3. Ha puc. 1a/ u 6/ npune.neuLI 
OTHOWeHBJI Cllei<TpOB ; ±- Me30HOB ,lJ.JIJirr -(vp)H 7T -p ·BJaHMO" 

.neB:cTBHH /R II= (-1- ~) /(-L ~) I n JaBHCHMOCTH oT 
ain dp\\ 7T(vp) ain d~\ 77

p 

npO.IJ.OJILHOrO HMllYJILCa (p\\ ) B na6opaTOpHOH CHCTeMe 
Koop.nuuaT. OTMeTBM, 'ITO .D.JIJI rr- -Me30HOB R\ I "' 1 npu 

P \\ = 57 7 T3B/c, T .e. npH X= ! 7 ~ (Xcop\l. /p;A.IJ..IJ.HTBBHaJI 

/6/ 
I<Bapi<oBaJI MO.IJ.eJIL npe.nci<a3LIBaeT Rll "' 1 npu x - 1/6 . 
)J;JIJ177+ -MeJoHoB Rl\,.. 1 B o6nacTB P\\ =7713 T3B/c, 
'ITO MO:lKeT 6LITL CBJI3aHO C npBMeCLIO npOTOHOB C p > 
2:700 M3B/c, I<OTOpLie MLI He MO)I(eM OT,lJ.eJIBTL OT 77+-:: 
Me30HOB. B o6nacTB l}lparMeHTan;BB nepBB'IHoro rr- -Me3oua 
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I x ~ l/61 3Ha'leHH.H Rll (77- )< 1 H .IJ.OCTHraJOT Rll .. 0,3 ,IJ,D.H 

v ~ 3 . TaKHM o6pa30M, 6blcTpblx 77- -Me30HOB 3Ha'IHTenLHO 

MeHbWe B 77- (vp)-B3aHMO,IJ,eHCTBH.HX, 'leM B 77-p-coy,IJ,ape

HH.HX. C ,IJ,pyrOH CTOpOHbl, UOBe,IJ,eHHe Rll (77 ~ MeHee OT

'leTnHBO. B o6nacTH 4JparMeHTaUHH MHWeHH H B ueuTpanLHOH 

o6nacru lx < 1181 see 3Ha'leHH.H Rll (77 ±) > 1. 3uaqeuu.a 

~II (77 ~ ) B o6nacTH Pi! < 0 nponopuuouanLHbl ,, a I a = 

- i ,5,. 21. 
Ha puc.2a/ H 6/ npHBe,IJ,eHbl OTHOllJeHH.H cpe,IJ,HHX none

pe'IHblX HMUYDbCOB BTOpH'IHbiX 'laCTHU B 77- (vp)- H 77 -p -

<p ' .J..? lT(Vp) 
B3aHMO,IJ;eHCTBH.HX (R ..L = - ) B 3aBHCHMOCTH OT 

<pI > • 77p 

P!L · )l,n.a rr- -Me30HOB ua6nJO,IJ,aeTC.H poeT R...1. npu x > 0,5, 
q·fo Ka'leCTBeHHO COrnar;yeTC.H C MO,IJ,eDbiO MHOrOKpaTHblX 

coy,IJ,apeHHH. B o6nacTH 4JparMeHTaUHH MHllJeHH H B ueuTpanL

uoil o6nacTH RJ.(rr-):;:t.1.'.T.e. <p..1..> npaKTH'IeCKHHeysenH'IH

saeTC.H C pOCTOM 'IHCna B3aHMO,IJ,eHCTBHH B .H,IJ,pe. )l,pyra.H 

CHTyauu.a HMeeT MeCTO .IJ.D.H rr+ -Me30HOB. B o6nacTH 

x>0,5 3Ha'leHH.H R...L\77+)< 1, a B o6nacTH 4JparMeuTaUHH 

MHWeHH (pi\ <0) R..l-(77+)"' 1,3. 

B ma6A. 2 npHBe,IJ,eHbl cpe,IJ,~He 3~a'leHH.H < p II>' u< p ..I.> 
H <yJlaO> ,IJ,D.H 77- p -B3aHMO,IJ,eHCTBHH H COy,IJ,apeHHH u--

Me30HOB C V = 2 H v ;::: 3. 
fiepBble 3KCnepHMeHTanbHble ,IJ,aHHble flO HMUYDbCHbiM 

xapaKTepHCTHKaM MHOrOHYKDOHHbiX B3aHMO,IJ,eHCTBHH UOKa-

1ip 
~::2 

y?;3 

8 

Ta6Auija 2 

< P, > ,r:JB/c 
/I 

1i- 1i.,. 

5,79:t0,04 3,29.:!;0,02 

3,80+0,09 2,20.:!;0,05 

3,IIj:O,II !,94;:0,05 

< P. ),!.13~/C 
.J. 

Ji- 1i+ 

~5:t2 372:t2 

249:t5 378±4 

345:t7 386:!:,6 

< Jj11.a6> 
'[,- 1i+ 

2,66:t0,0I 

2,22.:::,0,02 

2,0Iz0,03 

2,Z3:!:,C,OI 

I,SO,:tC,02 

I ,60;t(,02 

3biBaiOT pa3DH'IHe B UOBe,IJ,eHHH 77 +- B 77- -Me 30HOB B o6na

CT.HX 4JparMeHTaUHH nepBH'IHbiX 'laCTHU H B UeHTpanbHOH 

o6naCTH B 3aBHCHMOCTH OT 'IHCna npOTOHOB V, y'laCTBOBaB

WHX BO B3aHMO,IJ,eHCTBHH. 
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