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The study of the multifragmentation process gives experimental information about the nuclear spin-
odal region. The experiment has been performed with the 4pi-setup FASA [1], installed on the
external beam of the superconducting accelerator Nuclotron in Dubna.
The relative angle correlations of intermediate mass fragments have been studied for the 12C + Au
collisions at 22 GeV. Strong suppression at small angles is observed which is due to the Coulomb
repulsion of fragments. The experimental correlation function was compared to that obtained by
the multibody Coulomb trajectory calculations via intranuclear cascade (INC) [2] followed by the
statistical multifragmentation model (SMM) [3] with the various decay time of fragmenting system.
It is found that the average decay time of fragmenting system is less than 59 ± 11 fm/c.
The kinetic energy spectra were measured and analyzed for d(4.4 GeV) + Au collisions. The analysis
has been done via INC+SMM model. It was found good agreement of measured and calculated ki-
netic energy spectra including a radial flow. The flow velocity of the system decreases as the charge
of fragment increases. It means that heavier fragments are formed predominantly in the interior of
the fragmenting nucleus.
The source characteristics of multifragmentation are investigated at interaction of gold target with
protons beam at 3.6 GeV. It was found that the system is at least in “kinetic equilibrium” prior to
fragment emission.

1. V.V. Kirakosyan et al., Instr. and Exp. Techn. 51, No. 2, 159 (2008).

2. V.D. Toneev et al., Nucl. Phys. A 519, 463 (1990).

3. A.S. Botvina et al., Phys. of Atomic Nuclei 57, 628 (1994).

The search for unstable α-particle states in fragmentation of rel-
ativistic medium and heavy nuclei
Authors: Andrei Zaitsev1; Pavel Zarubin1

1 JINR

Corresponding Author: zarubin@jinr.ru

Since the discovery of the nuclear component of cosmic rays, the nuclear emulsion (NTE) method
has been a powerful tool for studying the composition and fragmentation of relativistic nuclei at
high-energy accelerators. The potential of this approach was first demonstrated in the 1970s using
NTE layers exposed to beams of nuclei with energies of several GeV per nucleon, accelerated at the
JINR Synchrophasotron and the Bevalac (USA). Since the 2000s, the NTE method has been further
developed in the BECQUEREL experiment at the JINR Nuclotron, focusing on the cluster structure of
nuclei, including radioactive isotopes, and the search for unstable nuclear-molecular states. Thanks
to its exceptional sensitivity and spatial resolution, the NTE method provides a unified framework
for analyzing a wide range of final states resulting from the dissociation of relativistic nuclei. This
capability makes it particularly suitable for investigating exotic phenomena, such as the α-particle
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