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A6nHHOB O.A. H np. PI - 11034 

MHolKeCTBeHHOCTh BTOpH'IHbiX aapHlKeHHbiX 'laCTHU npH B38HMoneiicTBHt 

rr--Me30HOB C HeCKOnhKHMH HyKnOH8MH Hnpa yrnepona DpH 5 faBle 

qnpeneneHbl CpellHHe MHOlKeCTBeHHOCTH aapHlKeHHbiX '18CTHU <n> B 11- Cl~ 
B38HMOlleHCTBHSIX C y'laCTHeM paanH'IHOf'O 'IHCna HyKnOHOB S!llpa. 

BenH'IHHbi <n> cpaBHHBBIOTCSI c peaynhTaTaMH, nony'!eHHbiMH npH pac'le

rax no KacKanuoii MonenH. 

OueueHbi BenH'IHHbi MHHHManbHoro '!Hcna BHYTPHHnepHbiX coynapeHHii, a 

T8KlKe BKnana C06biTHH CO DTOpH'!HbiMH coynapeHHSIMH B Hnpe yrnepona. 

Pa6ora Bhmonueua B Jla6oparopHH HnepHbiX npo6neM 011flll. 

Coo6UleHBe 06"LeABHeHHOrO BHCTBTYT& •AepHWI BCCneAOB&HHI. ,Lly6Ha 1977 

.A.bdinov O.A. et al. PI - II034 

Multiplicity of Charged Particles in Interactions of rr 

Mesons with Several Nucleons of 12C Nuclei at 5 GeV/c 

The mean values of the multiplicities of charged pions and 
protons produced in interactions of mesons with several 

~
ucleons of 12 C nuclei were determined, These are compan~d to the 
redictions of the cascade model. Tho estimate for the minimum value 
f the mean number of collisions with nucleons of 12 c nuclei was 

bbtained. 

The investigation has been performed Lit the L. them ttory of 
Nucle<:lr Problems, JINR. 

Communication of tbe Joint Institute for Nuclear Research. Dubna 1977 

© 1977 06 .. e611HeNHWil IINCauaya Jl6epHWX IICCJif/6o8GHIIiiJly6HG 

I1ccneAOB8HHIO MHO.>KeCTBeHHOCTH BTOpHqHbiX qacTHU 

B 8/lpOH-So!llepHbiX B38HMOAei1CTBH.HX nOCB.HllleHO 6onblliOe 

KOnHqeCTBO K8K SKCnepHMeHTanbHbiX /1/• T8K H TeopeTH

qeCKHX 121 pa6oT. f1pH STOM 9KCnepHMeHTanbHbie ll8HHbie 

no H3yqeHHIO MHO.>KeCTBeHHOCTH qaCTHU B npoueccax C 

yqaCTHeM HeCKOnbKHX HyKnOHOB .Hilp8-MHilleHH Kpai1He orpa-
/3/ 

HHqeHbl 

B HacTo.Hmei1 pa6oTe npHBOA.HTC.H sKcnepHMeHTanbHhle 
- 12 

pe3ynbT8Tbl H3yqeHH.H TIOA06Hb1X DpOU8CCOB B TT C - B38-

HM0Aei1CTBH.HX. OnpeAeneHbi cpeAHHe MHO.>KecTaeHHOCTH 3a

p.H.>KeHHbiX qaCTHU B STHX B38HMOAei1CTBH.HX H npHBeAeHa 

OU8HKa qHcna BHyTpH.HAepHblX CTOnKHOB8HHi1 B .HApe yrne

POAa. 

f1pH npOCMOTpe nneHOK C MeTpOBOit nponaHOBOH ny-

3blpbKOBOi1 KaMepbl J1a6opaTOpHH .HilepHblX npo6neM 

OI1.HI1 141 aKcnoHHpoaaHHoi1 Ha nyqKe rr--Me30HOB c 

HMnynbCOM 5 fsB/c, 6hlnH OT06paHhl ace B38HMOAeHCTBH.H 

TT- -Me30HOB C .HilpOM yrnepOil8 38 HCKniOqeHHeM B38H

MOAei1CTBHi1 Ha KB83HCB060ilHbiX npOTOH8X .Hilpa. 0T6op 

C06biTHi1 OCyllleCTBn.HnC.H no CT8HAapTHbiM KpHTepH.HM / 5 /. 

KnacCHlPHKaUHIO oTo6paHHhlX co6wTHi1 npoBOAHnH a 3aBH

CHMOCTH OT aenHqHHbl q.n+-n_, paBHOH pa3HOCTH qHcen 

nonO.>KHTenbHbiX H OTpHUaTenbHbiX nHOHOB * . B T a 6 n. 1 
npHBeAeHbl pacnpeAeneHH.H STHX C06b!THH B 38BHCHMOCTH 

OT BenHqHHbl q H qHcna BCeX 38p.H.>KeHHbiX qaCTHU. 

* BbrcoKosaepreTHqHbie HeHAeHTHlPHUHpoaaHHbre nono.>KH-

TenbHbre qaCTHUbl C HMnynbCOM 6onee 700 MsB/c OTHOCH

nH K 1T + -Me30H8Mo 

3 



Ta6nHua I* 

~ -3 -2 -I 0 I 2 3 4 

I 2066 II4 9! 

2 !7 !747 I06 84 48 

3 2 !45 I5IO no 488 23 !2 
4 2 69 970 337 333 II2 8 3 
5 7 90 542 662 425 !37 51 !3 
6 5 60 276 363 293 !26 29 !4 
7 3 36 I67 272 223 II4 44 IG 
8 7 !7 84 I5·1 II2 64 24 I4 
9 8 !5 4! 80 67 36 2I 8 . 
IO I 2 I2 3I 26 II 5 5 
II 2 7 6 I3 8 9 3 2 
I2 2 I 4 I 
I3 I I I I 

IIToro: 38 458 7423 2844 2!55 682 !96 76 

flpH B3aHMOJleil:cTBHH 77 -Me30HOB C OJlHHM HYKJIOHOM 

q =- 2; - 1; 0, IloaToMy co6b!Tif51 C JlPYf'HMif 3Ha'I8Hif51MH 

q OTBe'IaiDT "MHOf'OHYKJIOHHhlM" B3aHMOJl8HCTBHSIM, TIOJl 

KOTOpb!MH Mbl 6yJleM TIOJlpa3yMeBaTb KaK npoueCCbl KaC

KaJlHOf'O THTia, HJlYmHe TIOCJI8JlOBaTeJihHO Ha HeCKOJihKifX 

HYKJIOHax, TaK H B3aHMOJleHCTBH51 C HeCKOJihKHMH HyKJIO

HaMH OJlHOBpeMeHHO. 

* B ary ra6nHuy BKJIID'IeHbi JlaHHbie npocMorpa, cocra

BJISIIDmHe TipHMepHO 30% BCero CTaTHCTif'I8CKOf'O MarepHa

Jia, 

4 

t) 
:J 

J 

' 

B T a 6 n. 2 npHBeJleHbi KOJIH'IeCTBa co6biTHA N B 3a

BHCHMOCTH OT B8JIH'IHHbl q ; B TIOCJI8JlH8H CTpO'IKe Ta6JIH

llbl JlaHbl B8JIH'IHHbl MHHHMaJibHOf'O 'IHCJia BHYTPH51Jl8pHb!X 

COyJlapeHHH !/min , COOTBeTCTByiDmHe pa3HbiM 3Ha'I8HH51M 

q · IlpH onpeJleJieHHif <vmin > 6biJia snecena nonpaBKa na 

acpcpeKTHBHOCTh pef'HCTpaUHH OJlHOJiy'IeBbiX C06b!THH ( TIOC-
/6/ 

Jl8JlH5151 Dplf MaJihlX yrJiaX paCC85IHH51 H8B8JIHKa ) H 

Y'ITeH BKJiaJl OJlHOKpaTHbiX B3aHMOJl8HCTBHH 77- -M830HOB 

C KBa3HCB060JlHbiMH DpOTOHaMH 51Jlpa yrnepOJla /7 ,'. 4 HC

na co6biTHA c q = - 1, 0 H + 1 nony'!eHbi c y'IeToM Bbillle

CKa3annoro. 11 cnoJih3YSI JlaHHbie T a 6 n. 2, nony'IaeM 

< v . > = } ,21 + 0,01; a MlfHHMaJibHbiH BKJiaJl C06biTHll 
mm -

CO BTOpH'IHbiMH COyJlapeHHSIMH B 51Jlpe paseH K ::>_0,15~0,01. 

~ 5 33 

q -4 -3 

Vmin 3 2 

Ta6nHua 2 

458 8487 8946 2202 682 196 76 

-2 -1 0 

1 2 

2 

3 

3 

4 

4 

5 

B T a 6 n. 3 JlaHbi cpeJlHHe MHo:>KecrseHHOCTH 3apSI:>KeH

HhlX '!aCTifU B 3aBHCHMOCTif OT B8JIH'IIfHhl q ; 3Jl8Ch n = 
z n + + n _;<Up > - cpeJlHee 'IHCJIO HJl8HTHcpHUHpOBaHHb!X npo

TOHOB. 3aMeTeH pOCT 'IHCJia n'oJIO:>KifT8JlhHb!X TIHOHOB C 

YB8JIH'I8HH8M q OT 0 JlO 4 H OTpHUaTeJihHb!X - C yMeHb

lll8HifeM q OT 0 JlO - 3. flOJIHOe 'IHCJIO TIHOHOB C YB8Jllf

'I8HH8M 1 q 1 pacrer. TaKHM o6pa3oM, c yseJIH'IeHHeM 

'IHCJia y'IaCTByiDmHX BO B3aHMOJl8llCTBH51X HyKJIOHOB pac

TeT MHO:>K8CTB8HHOCTh TIHOHOB. flOJl06HOe TIOB8Jl8HH8 Be

JIH'IHHbl < U > B 3aBHCHMOCTH OT q Ha6JIID)laJIOCh paHee 

B pa6oTe 
131 

Dplf 40 r aB I c. 
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Ta6nHua 3 * 

q <n > <n+ > <n > p <n±> 

::;-3 3,82±_0,17 0,58±_0,02 2,53±_0,38 4,40±_0,17 
-2 2,44±_0,03 0,44±_0,03 1 ,83±_0,06 2,86±_0,06 
- 1 1 ,53±_0,01 0,52±_0,01 0,73±_0,01 2,05±_0,01 

::;-1 1,70±_0,01 0,52±_0,01 0,81±_0,01 2,23±_0,01 
0 1 ,54±_0,01 1 ,54±_0,01 1 ,71±_0,02 3,08±_0,03 

+ 1 1,36±_0,01 2,36±_0,02 1,10±_0,02 3,72±.0,03 
+ 2 1,23±.0,03 3,22::!:_0,03 1,27±.0,04 4,45±_0,06 
+ 3 1,21±_0,06 4,21::!:_0,06 1,04±.0,07 5,42±.0,12 
+4 1 ,09::!:_0,10 5,37::!:_0,13 0,67±.0,07 6,46±.0,22 

> 1 1 ,32±.0,01 2,74::!:_0,02 1,12±.0,02 4,06::!:_0,03 
rnN, 1 ,36±.0,05 2,71::!:_0,09 1 ,14::!:_0,04 4,07::!:_0,10 

m ?.2 

B noeneAHeii eTpoqKe T a 6 n. 3 npHBeJleHbi epeJlHHe 

MHOMeeTBeHHOeTH BTOpHqHhlX qaeTHU B "MHOrOHyKnOHHhlX" 

B3aHMOJleiieTBHSIX, 

Ope)leTaanSieT HHTepee epaBHeHHe epeJlHHX MHOMeeTaeH-

j 

I 
I 

I 

.. 

4 

HOeTeii BTOpHqHblX qaeTHU B llHOH-yrnepOJlHbiX H llHOH-HyK- * 
noHHhiX asaHMOJleiieTBHSIX * 0 B T a 6 n. 4 npeJleTaaneHhi 

OTHOllleHHSI aTHX BenHqHH AnSI pa3Hb!X qaeTHU; )lnSI epaB-

HeHHSI llOK838Hhl TaK>Ke pesynbT8Tbi, nonyqeHHbie lloplf 1'0. 

40 faBle a pa6oTe 131
0 

* OpHBOJlSITeSI TonbKO eTaTHeTHqeeKHe OlllH6KH. 

6 

Ta6nHua 4 

R P, faBle rr- rr+ 1T ± 

rr- c12 5 1 '1 0±_0,04 1 ,28±_0,04 1,18±_0,03 
R <n> 
~---

<ll>rr-N 40 1,11±_0,01 1 ,35±_0,02 1 ,21±_0,01 

TT- (mNJ 
m> 5 0,95±.0,05 2,82±_0, 13 1 ,67::!:_0,06 

<n> -
R -2 TT-N 40 1 ,27::!:_0,02 1,87::!:_0,03 1 ,53±.0,02 

<n> 

HenHqHHhi R 1 , nonyqeHHbie npH JlBYX pa3HbiX 3Haqe-

HHSIX HMnynbeoa, a npe)lenax oum6oK eoana)laiOT; aenHqH-

Hbl R2 3aMeTHO OTnHqaiOTeSI, B oeo6eHHOeTH )lnSI - -Me-1T 

30HOB. 

Ta6n11ua 5 

<n > <n > <n > 
+ p 

3KenepHMeHT 1 ,53±.0,01 I ,92±_0,01 1 ,63::!:_0,01 

KaeKa)lHaSI 1,78 2,09 1 ,81 
MOJlenb 

B pa6oTe 131 no)lqepKHaanoeb, qTo npH aHeprHSIX 

40 fa B KaeKa)lHaSI MO)lenb He onHebJBaeT noae)leHHSI epeJl-

* -naHHbie no <n> B 1T N B38HMO)leiieTBHSIX npH 

5 fa Bl e B3SITbl H3 pa60Tbl 
1810 
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HHX MHO~BCTBBHHOCTBll BTOpHqHhlX qaCTHU, DonyqeHHhlB 
HaMH BenwqHHhl < ll > KaqecTBBHHO cornacyiOTCSI C -pacqe
TaMH no KaCKaAHOA MOABnH. BMeCTB C TBM MO~HO OTMe
THTb HBKOTOpoe npeBbllllBHHB 3HaqeHHll <n >, nonyqeHHbiX 
no KaCKaAHOll MOABnH ( CM, T a 6 n, 5), HaA 8KCIIBpHMBHTa
nhHLIMH BBnHqHHaMH, 

PeaynhTaTbl AaHHOll pa60Tbi He npOTHBOpeqaT MOAe
nH ;g;, CornaCHO KOTOpoA B npOUBCCbi MHO~BCTBBHHOT'O 
po~ABHHSI qaCTHU Ha HApax onpeAeneHHhlll BKnaA MOf'yT 
BHOCHTh B3aHMOABllCTBHSI HaneTaiOllleA qacTHUhl C rpynnoA 
HyKnOHOB B SlApe, 
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