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BECQUEREL at the JINR Nuclotron-NICA is devoted systematic exploration
of clustering feaures of Iighstale and radioactive nuclei.

The fragmentation of a large variety of light nuclei was investigated using the
emulsions exposed to few A GeV nuclear beams at JINR Nuclotron. A nuclear
track emulsion is used to explore the fragmentation of the relativistic nuclei.
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Figure 1. The opening @ angle distribution of o particles in the “Be—2a fragmentation
reaction at 1.2 A GeV energy. On the intersection: the @ range from 0 to 15107 rad.— a).
The invariant energy Qs distribution of o particle pairs in the “Be—2q fragmentation reaction
at 1.2 A GeV energy. On the intersection: the o, range from 0 to 1 MeV —b).
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Fractions of events @, and @, demonstrate compliance with weights 0* and 2*
states of a ®Be core, adopted in the two-body model, @y, = 0.535 and w,, = 0.465 [1,2]. They
indicate the presence of these states as components of the ground state of the °Be nucleus.

1.Y. L. Parfenova and Ch. Leclercq-Willain, «Hyperfine anomaly in Be isotopes
and neutron spatial distribution: A three-cluster model for °Be», Phys. Rev. C 72, 054304
(2005).

2. Y. L. Parfenova and Ch. Leclercg-Willain, «Hyperfine anomaly in Be isotopes in
the cluster model and the neutron spatial distribution», Phys. Rev. C 72, 024312(2005)
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Modeling of 1°C fragmentation in NTE (with Geant4)
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In March 2012 NTE was exposed at the Flerov Laboratory of Nuclear
Reactions (JINR) at the ACCULINNA spectrometer. The beam in use was
enriched by 7 A MeV 8He nuclei. A 107 um thick NTE pellicle was oriented
at a 10° angle during irradiation, which provided approximately a five-fold
effective thickness increase. For 10 minutes of irradiation, statistics of about
2 thousand of such decays was obtained. It is pleasant to note that the used
NTE have been recently reproduced by the enterprises «Slavich» (
Pereslavl-Zalessky, Russia).




Data modeling and nature
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Study of nuclear multifragmentation induced by
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Abstract. Exposures of test samples of nuclear track emulsion were analyzed. The formation
of high-multiplicity nuclear stars was observed upon irradiating nuclear track emulsions with
ultrarelativistic muons. Kinematical features studied in this exposure of nuclear track emulsions
for events of the muon-induced splitting of carbon nuclei to three a-particles are indicative of
the nuclear-diffraction interaction mechanism.
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Summary

The presented observations serve as an illustration of prospects of the
Nuclotron-NICA and NTE for nuclear physics researches.

Due to a record space resolution the emulsion technique provides unique
entirety in studying of light nuclei, especially, neutron-deficient ones.

The results of an exclusive study of the interactions of relativistic °Be, 1°C
nuclei lead to the conclusion that the known features of their structure are
clearly manifested in very peripheral dissociations.

The report presents preliminary results of the study of multifragmentation of
12C( from target) under the influence of ultra relativistic muons. These
materials are available on our website Becquerel (http://becquerel.jinr.ru).

Thank you for your attention!



