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An expression has been obtained for mean multiplicity of Q -narticles

accompanying the process of deep-1nelast1c lepton nairproduction on nuclei.

The expression allows one to <jet Information on structure peculiarities o
f

| leading hadron in this process.
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j
АССОЦИИРОВАННАЯ ШОКЕСТВЕННОСТЬ j

Cj - ЧАСТИЛ Б ПРОЦЕССАХ ОБРАЗОВАНИЯ ЛЕПТОННЫХ \

ПАР НА ЯДРАХ 1

В рамках теории многократного рассеяния получено выражение

для средней множественности Q,- частиц, сопровождающих процесс

глубоконеупругого рождения лептонных пар на ядрах, которое поз-

Еоляет извлечь информацию о структурных особенностях лидирующе-

го адрона в этом процессе.
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The Investigation of multiplicity distribution of the so-called 0, -

particles (which are mostly recoil Drotons with velocities 0.3^ J3 Jg 0.7)

1n Inelastic collisions of high-energy particles with atomic nuclei allows

one to obtain Information on multiple Interaction processes occurrino 1n

nuclear matter. Ref. [1] describes within the multiple scatterino theory

the available experimental data on mean < Па > multioHcity of Drotons

with Tp • 30 - 300 MeV energies produced 1n Interactions of different

types of hadrons with atomic nuclei at hiqh (50-400 GeV) eneroies. In this

work 1t 1s In particular shown that an essential contribution ( ^ 80%) to

< П о > comes from secondary Interactions 1n nucleus of relatively low-

эпегду pions from the target fragmentation reoion, while a contribution to

< П д >
 m a d e

 by multiple rescatterinqs of leadino hadron interactina 1n

nucleus with "usual" hadron-nucleon cross section 1s considerably less

( я= 20 %).

In Ref. [2] we obtained predictions for < П о > (below, the recoil

protons with 30 - 300 MeV energy will be Implied) for the processes of deer-

inelastic lepton-nuclear scattering allowinq to determine from a comparison

with experiment the averaged cross section of Interaction of knocked-out

quark or products of its hadronization with the nucleus nucleon and thus to

derive information on space-time picture of auark-Dartnn hadronization.
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The atomic nuclei experiments also alve rise to a Drincical Dossibility

to Investigate the structural peculiarities of hadrons partidDatinn 1n deep-

Inelastic hadron-nucleus collisions. Thus, Ref. [3] predicts a ooss1b1Htv

of revealing the role of the po1nt-Hke confiouration [4] of hadrons 1n the

processes )f the Drell-Yan lepton pairoroduction on nuclei. Accordino to

[3] , a dominant role 1n the processes of lepton pairoroduction at laroe J

values of the Feynmann variable ( XfJ > 0.5) 1s olayed by a oart of the |

Incident hatiron wave function correspondina to a no1nt-Hke confiauration of I

hadron with a mean-square radius several times as less as Its "usual" one. {
\

The hadron of such configuration undergoes 1n the nucleus collisions with the \
e i •

effective cross section 6 (*ee) noticeablv less than the hadron- •

nucleon one, £эцц . The mean number of leadina hadron collisions S)gg

and hence the q -particles multiplicity < П о >«g decrease correspond-

ingly.

The predictions for < tte»>e? versus б ( X g f ) are oivsn In [3].

However these theoretical estimations do not take Into account the contribut-

ion to < П о >рр from the secondary Interactions of low-eneroy nions nro-

duced in the target fragmentation region; meanwhile, as mentioned above, this

contribution is dominant [l] . Therefore, more exact theoretical calculations

are necessary in order to make quantitative conclusions on the dynamics of

deep-inelastic lepton pairproduction on nuclei.

In this work we have obtained the analytical expression for < П о >gg

as well as performed calculations which allow, from the connarison with mean

multiplicity of Q -particles accompanying the Drpll-Yan oalmroduction on

nuclei, to estimate the effective cross sections б ( X
C
g ) and thus de-

rive Information on properties of hadrons oarticinatino in deen-ir.^lastic

interaction. Using for < Пa > the exoressIon obtained in [l] . onp c*n



readily obtain in an analogous way the predictions for a most general case

of the considered process when the leading hadron underooes Inelastic colli

sions with arbitrary cross sections €>., and 6 g before and after

lepton pairproduction 1n nucleus, respectively. The expression for <

according to the results of Ref. [l] has the form:

|

гя

where СОо 1s mean multiplicity of 0 -particles In deeo-1nelast1c

hadron-nucleon interaction, CD - 1n hadron-nucleon Interaction, ©
1
 - in

Interactions of low-energy ( P^ •< 3 GeV) pions from the taroet fraqmen-

tation region with nucleon; makino use of the estimations oiven 1n [?J we

have:

G>
0
» 0.10 ± 0.01, CD = 0.15 ± 0.01, Ci^- 0.40 + 0.02

(the data are averaged over the number of the target nucleus protons and

neutrons). rn
0
 Is mean number of pions (of all siqns) from the taroet

fragmentation region, accompanyina the Drell-Yan oalrproduction: m 1s the

same in hadron-nucleon collisions before and after the deeo-1nelast1c inter-

action act. At sufficiently high Initial energies (of the order of 100 GeV

and higher) the quantity ГП 1s practically Independent of collision mul-

tiplicity, being equal [l] to т к З . No experimental data are available

concerning m
0
 ; the latter may depend on X g g

 an<)
 differ from ГП .

We assume that on the average ГПо ss m «s- 3 (this beina not In contra-



diction, 1n particular, to the data on deep-1nelastic neutrino-nucleon Inter-

actions - see [2] and references therein); note that the admissible error

affects the calculation results for < П о >gg insignificantly. 6
3
 1s

iveraged over momentum spectrum of low-eneray pions for cross sections of

pion-nucleon Interaction; according to [l] , 6 3 « ?7 mb. T ( § ) =

= \ р ( ё , Е ) а Е is a projection of one-part1cle nuclear density P ( ^ )

on the impact parameter Diane ( \ P ( ^ )
c
l

l
i - . f l , the Fermi -type

density is used 1n the calculations). H{0'
}
 6 ) . N 1 ( б ) яге the so-

called effective numbers*

с I M I U . a i r \ : О. Б

N,(6)=

The f i r s t two terms of expression (1) describe a contribution to < t\q">
3

from the recoil protons produced in multiple collisions of leadino hadron;

the last two terms describe a contribution from Interactions in the nucleus

of the secondary low-energy pions from the taroet fraamentation reaion, oro-

duced in the deep-inelastic interaction act (the third term) as well as

before and after it (the fourth term). F1o.l shows the results of calcu-

lations by formula (1) performed for the followina possible cases:

1. The leading hadron before and after the act of rieeo-1nelastic lenton

pairproduction preserves the properties of Initial hadron and Interacts 1n

the nucleus with a cross section equal to the one of hadrnn-nucleon inter-

action, S^Oa-^hN •

2. Point-Hke configuration 1n the leadino hadron is dominant before and

after the deep-Inelastic Interaction [4] and multiple interactions in nucleus

proceed with cross sections noticeably less than the hadron-nucleon ones:

б



6i
 t
 б

г
 < 6j,m (Fiq.l shows predictions for particular cases

в
1
 = в

г
 = 3 mb and 6-\ = б

г
 = 10 mb).

3. In the leadino hadron, before the deeo-1nelast1c interaction act,

there dominates a Doint-like configuration ( € 4 « 6 ^ N \ which "is broken"

as a result of the interaction, and the leadina hadron undernoes then colli-

sions in the nucleus with the "normal" hadronic cross section f б
г
 = 6

Ны
 V

4. The leading hadron before the deep-inelastic interaction act nrpservps

properties of the "normal" hadron and interacts with the cross section

o
1
 = ^ h N < and after such interaction it. loses a part of its niuonic

field and as a result the subsequent collisions in the nucleus proceed with

noticeably less cross section ( О
г
 < ^ h N >̂

As one can see from Fiq.l, the predicted absolute values and A-denendPncPS

of mean multiplicity of Q -particles are sensitive enouoh to parameters

Oi . ^z i
n
 order to extract them from experimental data.

Fulfilment of experiments on deep-inelastic lepton oairnroduction fat

different values of their effective mass and Feynmann variable) with a si-

multaneous registration of accompanying Q -narticles as v/ell as the com-

parison of experimental data with the results of calculations performed in

this work will allow to establish which one among the above-mentioned me-

chanisms is realized, and will give an Important- information on strono inter-

action dynamics.
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