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An expression has been obtained for mean multinlicity of 8 -particles
accompanying the process of deep-inelastic lepton nairproduction on nuclef.
The expression allows one to get information on structure peculiarities of

leading hadron in this process.
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The tnvestigation of multiplicity distribution of the so-called 3, -
particles (which are mostly recoil protons with velocities 0.3 P = 0.7
in inelastic collisions of high-energy particles with atomic nuclei allows
one to obtain information on muttiple interaction processes occurrina in
nuclear matter. Ref. [1] describes within the multiple scatterina theory
the available experimental data on mean < l13 > multiplicity of orotons
with  Tp = 30 - 300 MeV energies produced in interactions of different
types of hadrons with atomic nuclei at hich (50-40n GeV) eneroies. In this
work.it is in particular shown that an essential contribution ( > 80%) to

< rlg > comes from secondary interactions in nucleus of relatively low-
2nergy pions from the target fragmentation reaion, while a contribution to
< ns> made by multiple rescatterings of leadina hadron interactino in
nucleus with “usual” hadron-nucleon cross section is considerablv less
(=< 203%).

In Ref. [Zl‘we obtained predictions for < ﬂg > (below, the recotl

protons with 30 - 300 MeV energy will be implied) for the processes of deepn-

inelastic lepton-nuclear scatterina allowing 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 quark-parton hadronization.
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The atomic nuclei experiments also aive rise to a principal possibility
to fnvestigate the structural peculiarities of hadrons particinatina in deepn-
inelastic hadron-nucieus collisions. Thus, Ref. [3] nredicts a vossibilitv
of revealing th2 role of the point-1ike confiouration (4] of hadrons in the
processes >f the Drell-Yan 1epton pairproduction on nuclei. Accordino to
{31, a domirart role in the processes of lepton pairproduction at larae
values of the Feynmann variable ( Xpp > 0.5) 1s played by a part of the
incident hadron wave function correspondina to a noint-like confiouration of
hadron with a mean-scuare radius several times as less as its "usual" one.
The hadron of such configquration undergoes in the nucleus collisions with the
effective cross section Sef(xe‘g) noticeablv less than the hadron-
nucleon one, GhN . The mean number of leadina hadron collisions 335
and hence the 3 -particles multiplicity < ng >e‘§ decrease corresnond-
ingly.

The predictions for < g >,3 versus Gef(%‘gi) are aiven in [3].
However these theoretical estimations do not take into account the contribut-
ion to < ng >EE from the secondary interactions of low-eneray nions pro-
duced in the target fragmentation resion; meanwhile. as wmentioned above, this
contribution is dominant [1] . Therefore, more exact theoretical calculations
are necessary in order to make quantitative conciusions on the dynamics of
deep-ine1ast‘l£ lepton pairproduction on nuclei,

In this work we have obtained the analytical exoression for < ng >e§
as well as performed calculations which allow, from the comparison with mean
multiplicity of g -particles acccmpanying the Drell-Yan opafroroduction on
nuclei, to estimate the effective cross sections 6e§(xe§) and thus de-
rive information on properties of hadrons particinatino in deen-irelastic

interaction. Using for < ng> the exprassion obtained in [1] . one can
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readily obtain in an analoocous way the predictions for 3 most general case
of the considered process when the leading hadron underaoes inelastic colli-
sions with arbitrary cross sections 61 and 62 before and after
“lepton pairproduction in nucleus, respectively. The expression for < ng >EE

according to the results of Ref. [1] has the form:

< Mg ez =‘°o*@‘§%%§i§72(5)d86*mo®'[1 -

(1)

_ N(C; 6a) ]+mw'[ 6;6-361 . N(:;GJ)

+M~gTZ(6)+ 6, N1(63) _ 62])

2A 65 A 5

where (Do 15 mean multiplicity of 3 -particles in deen-inelastic

hadron-nucleon interaction, @ -~ in hadron-nucleon interaction, @4 - in
interactions of low-energy ( P:!t < 3 GeV) pions from the tarcet fraomen-
tation region with nucleon; making use of the estimations aiven in[?] we

have:
G)°= 0.10 £+ 0.01, = @ =0.15 + 0.01, (01- 0.40 + 06,02

(the data are averaged over the number of the taroet nucleus protons and
neutrons). Me 15 mean number of pions (of all sians) from the tarcet
fragmentation region, accompanyina the Drell-Yan oairurodﬁct‘lon_: m {s the
same in hadron-nucleon collisions b‘efbre and after the deep-inelastic inter-
action act. At sufficiently high inftial energies (of the order of 100 GeV
and higher) the' quantity M {s practically independent of collision mul-
tiplicity, beina equal [1] tom=3. No experimental data are available
concerning Mg ; the latter may depend on Xe'e' and differ from M

We assume that on the average Mo 2 M & 3 (this beina not in contra-
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diction, in particular, to the data on deep-inelastic neutrino-nucleon inter-
actions - see [2] and references therein); note that the admissible error
affects the calculation results for < Mg >43 insignificantly. 653 is
wveraged over momentum spectrum of low-enérav pions for cross sections of
pion-nucleon jnteraction; according to [1] . 53 2~ 2?7 mb. T( g)=

= Sf (g,Z) dZ s a projection of one-particle nuclear density S)(-'f)
on the impact parameter plane ( S'P(_'?’:) d-'i = A . the Fermi-tyne
density is used in the calculations). N(O;6) . N1 (&) are the so-

called effective numbers:

-6 T(8)

N(O,G): g 1—68 dzg

-6T(8)

N1 (6) = gT(B) e d?8

The first two terms of expression (1) describe a contribution tn < n5>
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 tarcet fraamentation reafon, bpro-
duced in the deep-inelastic interaction act (the third term) as well as
before and after it ( the fourth term). Fia.l shows the results of calcu-
lations by formula (1) performed for the followina nossible cases:

1. The leadina hadron before and after the act of deen-inelastic lenton
pairproduction preserves the properties of initial hadron and interacts in
the nucleus with a cross section equal to the one of hadron-nucleon inter-
action, 61 = 62 = 6hN

2. Point-like conficuration in the leadinoc 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:
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61 ) 62 < GhN (Fig.1 shows predictions for particular cases
Eﬂ = E;a = 3 mb and 651 = 652 = 10 mb).

3. In the leadinc hadron, before the deep-inelastic interaction act,
there dominates a point-1ike configuration { ©4 << e;hh( Y which "is broken"
as a result of the interaction. and the leadina hadron underaoes then colli-
sions in the nucleus with the "normal" hadronic cross section { ©, = Oy V.

4. The leading hadron before the deep-inelastic interaction act rreserves
properties of the "normal"” hadron and interacts with the cross section

551 = Eﬂ\N , and after such interaction it loses a part of its aluonic
field and as a result the subsequent collisicns in the nucleus proceed with
noticeably less cross section {( 6?‘ < GhN ).

As one can see from Fig.l, the predicted absolute values and A-denendences
of mean multiplicity of 3 -particles are sensitive enouah to parameters
651 . 6;2 in order to extract them from experimental data.

Fulfilment of experiments on deep-inelastic lepton vairproduction (at
different values of their effective mass and Feynmann variable)} with a si-
multaneous registration of accompanying 8 -particles as well as the com-
parison of experimental data with the results of calculations nerformed in
this work will allow to establish which one among the above-mentioned me-
chanisms is realized, and will give an important information on strone inter-

action dynamics.
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%ig.la.b. Mean multiplicity of 3-Dart1c1es as a function
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of 61 and 62 cross sections (see the text).
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