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Introduction
The multiplicity of charged particles in
high energy nucleus-nucleus interactions is an
important parameter which indicates how many
particles are produced in that interaction. The
multiplicity distributions of produced particles or
emitted particles help in learning the interaction
mechanism. Generally, it is accepted that in high
energy nucleus-nucleus collisions, the emission
of fast target associated particles mostly the
knocked out protons known as grey particles,
takes place at a relatively latter stage of the
collision. These fast protons with range L≥ 3mm
and relative velocity 0.3 ≤ β ≤ 0.7 lies in the
energy range 30 to 400 MeV. Also the particles
produced in the first stage of collision with
relative velocity β ≥ 0.7 are known as relativistic
shower particles (Ns). These particles are mostly
pions with a small admixture of charged Kmesons and fast protons. The analysis of the
experimental data in terms of multiplicity
distributions for grey and shower particles
collectively known as compound multiplicity
(i.e. Nc = Ng + Ns) introduced by Jurak and
Linscheid [1] is one of the main sources of
information about the mechanism of particle
production. In this paper we present our
experimental results on the compound
multiplicity of grey and shower particles and
their characteristics with respect to other
emitting particles in inelastic collision of 28Si and
32
S with nuclear emulsion at 14.6 and 200 AGeV
respectively.

Experimental Technique:
In this experiment two stacks of Ilford G5
nuclear emulsion plates exposed horizontally to a
32
S-beam at 200 AGeV from Supper Proton
Synchrotron, SPS at CERN and two Stacks of
FUJI type emulsion exposed horizontally to a
14.6 AGeV 28Si- beam at the Alternating
Gradient Synchro – Phasotron (AGS) of

Brookhaven National Laboratory (BNL), New
York, USA have been utilized for the data
collection. In the present study, the method of
line scanning has been used to pick up the
interaction stars. A total of 729 and 330 inelastic
interactions were picked up for the two used 28Si
and 32S beams respectively. The other relevant
details about the present experiments and target
identifications may be seen in our earlier
publications [2, 3].

Results and Discussions:
Compound Multiplicity Distributions:
The compound Multiplicity distributions of
28
Si and 32S at 14.6 and 200 AGeV with different
target groups i.e. H, CNO and AgBr in nuclear
emulsion are shown in Fig.1 (a,b). It is evident
from the figure that the distributions become
wider with increasing target size for both 28Si
and 2S-Em interactions. Also it is observed that
the peaks of distribution shifts towards higher Nc
values in 32S as compared to 28Si. This indicates
that the more compound particles are being
produced with increasing projectile mass number
and energy of projectile nucleus, thereby
confirming conversion of energy into mass.
The mean compound Multiplicity <Nc> of
different projectiles [3-6] at different energy are
presented in Table 1 which clearly shows that the
average compound multiplicity increases with
mass number and energy of the projectiles. The
average value of compound multiplicity <Nc>,
its dispersion D(Nc) = √ <Nc2> - <Nc>2 and the
ratio <Nc>/D(Nc) are given in Table 2. It may be
noticed from the table that D(Nc) of events with
different target groups is higher for 32S projectile
as compared to 28Si projectile. So we can
conclude that the complete disintegration of
nuclei increases with increasing energy of the
projectile. However, the values of <Nc>/D(Nc)
remains almost constant for both the projectiles.
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Table 1 The mean values of compound
multiplicities <Nc>
Energy/nucle
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[6]
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Type
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56

2.1
[5]

<Nc>
14.14 ± 0.42
23.17 ± 1.54
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S-Em

16.62± 0.49

Si-Em

21.97±1.23

Si-Em

24.20±
±0.17

28

28

16

16

Projectile

O-Em

36.28± 2.30

O-Em

32

59.34±3.10
91.61±
±0.58

S-Em
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D(Nc)
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3.30 ± 0.15

1.96
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0.96

1.11

CNO
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32

3.7
[5]
4.5
[3]
14.6
Present work
60
[4]
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[4]
Present
Work

Table 2 Values of <Nc>, D(Nc) and <Nc>/D(Nc)
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Fig. 1 : Compound multiplicity distributions for different
emulsion targets in (a) 28Si at 14.6AGeV and (b) 32S at 200
AGeV with nuclear emulsion interactions.
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Fig. 2 shows the variations of <Nc> with the
mass number of projectile. It has been found that
<Nc> increases rapidly with increasing mass of
the projectile. The dependence of the average
compound multiplicities on projectile mass
number Ap has been studied using the following
power law:
<Nc> = KApα
The values of K and α obtained from the least
square fit are found to be 1.64 ± 0.10 and 0.45 ±
.05 respectively. The compound multiplicity is
nearly proportional to the linear dimension of the
projectile nucleus upto Ap = 28. Similar results
were found by other workers of different
projectiles at different energies.
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