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Variation of average charged particle multiplicity in p-nucleus
interactions with energy and the two component description of
particle production at high energies
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Abstract. Experimcntal data on average shower particle multiplicity ({N;)) accumu-
lated on p-nucleus interactions in the wide momentum region of 7-1—8000 GeV/c is
investigated. It is observed that {(N;) is represented exceedingly well as a function of
(»S). There are two physical processes which represent the experimental data
reasonably well in the two momentum regions viz 7-1—67-9 GeV/c and 67-9—8000

GeV/e. (N;) = a(pS)* + b fits the data in the low momentum region, whereas
(N = a+ b ln (pS) fits the experimental data in the high momentum region. The
two physical processes are unified and represented by a single equation which is shown
to be the consequence of two component theory and collective models.
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1. Introduction

Multiparticle production in hadron-nucleus interactions at high energies has been
extensively studied in the recent past both at accelerator energies (upto ~ 400 GeV)
and at cosmic ray energies. Following the calculations of Glauber (1967), the
hadron-nucleus interactions can be regarded as superposition of successive indepen-
dent hadron-nucleon interactions. This has been used by various authors to study
the space-time development (Gottfried 1973) of particle production processes. It was
hoped that hadron-nucleus studies would help in discriminating between various
models of hadron-nucleon interactions (Fermi 1950, 1951; Belenjki and Landau
1956; Satz 1965; Berger and Krizwicki 1971; Muller 1970). In addition, various
models for hadron-nucleus interactions have also been proposed (Dar and Vary
1972; Berlad et al 1976; Gottfried 1973; Anderson and Otterlund 1975; Babecki
1976; Afekh et al 1976) which in general are extensions of the models of hadron-
hadron interactions. A detailed comparison of the systematics of various multi-
particle production parameters between hadron-hadron and hadron-nucleus inter-
actions is, therefore, necessary to understand the physical picture of the interaction.

- Itis observed that the mean charged particle multiplicity, (NN, or the normalised
mean multiplicity R, (={N;)/{Ny,», where (N, is the average charged particle
multiplicity in p—p collisions) is one of the most extensively studied parameter in
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