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1. Introduction

Experimentalist studied the multifragmen-
tation using different nuclei and at different
incident energies. They investigated in multi-
fragmentation two type of collisions symmet-
ric and asymmetric.
Theoretician on the other side use dynamical
models in which two well defined nuclei col-
lide with each other and produce a piece of
hot and dense nuclear matter which remains
for a very short span of time and this piece
of nuclear matter break into light and heavy
mass fragment [1]. Firstly one has to generate
the phase space of nucleons by using dynam-
ical model and then clusterize these nucleons
into fragments by using secondary algorithm
in co-ordinate space.
Apart from the coordinate space we also check
their relative momenta and put a restriction in
momentum space. It would be of interest to
optimize the different values of clusterization
parameter for a fragment; these depend on the
distance between two nucleons. In the present
study, we vary the value of Rclus between 2-8
fm. We use Minimum Spanning Tree with mo-
mentum cut (MSTM) method to check the rel-
ative momentum of nucleons. So, along with
the restriction on the spatial arrangement of
nucleons, a restriction is put on the momen-
tum space of nucleons i.e. |pα − pβ | ≤ Pclus.
We vary the value of Pclus between 130-300
MeV/c. The present study is carried within
the framework of isospin-dependent quantum
molecular dynamics(IQMD)model [2]
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2. Results and Discussion

We present the analysis for different sys-
tem size effects, excitation energies and col-
liding geometries for different values of Rclus

and Pclus with an isospin-dependent reduced
cross-section (σ = 0.9σNN )[3]. For our study,

the reactions of 40

18
Ar + 45

21
Sc (b̂ = 0.4,

L=0.5L), where L=8.66 fm2 129

54
Xe + 139

57
La

(b̂ = 0 − 3fm, L=0.7L), and 197

79
Au + 197

79
Au

(b̂ = 2.5fm, L=L) are simulated. The above
reactions were simulated between 35 and 200
MeV/nucleon. The reaction dynamics are fol-
lowed until 200 fm/c and then clusterization
is performed with the MST method.

In Fig. 1, we show that when the momen-
tum cut increases from 130-300 MeV/c the
number of intermediate mass fragments also
increases. We find a strong effect of the cut
(in the relative momentum of nucleons) on the
fragment multiplicity in the central collisions,
whereas the effect is smallest for peripheral
collisions. The idea of imposing a cut in mo-
mentum space is to avoid the creation of frag-
ments which are not properly bound and will
either decay after a while or will emit nucleons
in the course of time. For low values of the mo-
mentum cut interactions are attractive, there-
fore no IMFs are produced when the distance
between two nucleons is 2 fm, but IMFs are
produced for nucleons in which the separation
is more than 3 fm. For higher values of the
momentum cut (i.e. for Pclus is equal to 240
and 300 MeV/c), when we vary the distance
between the nucleons from 2 to 4 fm, we ob-
serve that same number of IMFs are produced
for Rclus = 4 fm, for these higher value of mo-
mentum cut. In Fig. 2, asymmetric reactions
of 129

54
Xe + 139

57
La, 40

18
Ar + 45

21
Sc are displayed

as a function of beam energy at scaled im-

pact parameter b̂ = 0.3 (semicentral collisions)
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FIG. 1: Mean multiplicity of IMFs as a function

of Zbound for Au+Au system.

using (σ = 0.9σNN ) for Pclus = 240 MeV/c
and Rclus = 4 fm. Final state results are also
compared with the NSCL experimental data.
We see that our results are in good agree-
ment with the experimental data. For heavier
systems like Xe+La, multiplicity of IMFs in-
creases with an increase in beam energy but
for Ar+Sc, 〈MIMF 〉 decreases with increased
beam energy. From the result obtained we
predict that the effect on fragment produc-
tion is stronger if relative momentum between
two nucleons is 240 MeV/c at a spatial sepa-
ration of 4 fm. We compare our results with
ALADIN and NSCL [4] for 197

79
Au +197

79
Au,

129

54
Xe +139

57
La, 40

18
Ar +45

21
Sc.
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FIG. 2: The average multiplicity of IMFs as a

function of beam energy for different reactions.

The star symbol represent the NSCL ecperimental

results

nology (DST) Govt. of India [Grant No.
SR/S2/HEP-0021/2010].

References

[1] F. H. Liu, Y. Yuan , D. H. Zhang, H. L.
Li, Acta Phys. Pol. B 39, 1969 (2008).

[2] C. Hartnack et al., Eur. Phys. J. A 1, 151
(1998).

[3] S. Kumar, Rajni, S. Kumar, Phys. Rev. C
82, 024610 (2010).

[4] R. Ogul et al., Phys. Rev. C 83, 024608
(2011). G. D. Westfall et al., Nucl. In-
strum. Methods Phys. Res. A 238, 347
(1985).


