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BECQUEREL at the JINR Nuclotron-NICA is devoted systematic exploration 

of clustering features of light stable 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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Θ, mrad <Θ>, mrad σΘ, mrad Fraction (Events)

Θn (0 - 10.5) 4.4 ± 0.2 2.1 ± 0.2 0.56 ± 0.04 (164) 

Θw (15.0 – 45.0) 27.0 ± 0.6 5.9 ± 0.6 0.44 ± 0.04 (130)

).

Fractions of events Θn and Θw demonstrate compliance with weights 0+ and 2+

states of a 8Be core, adopted in the two-body model, ω0+ = 0.535 and ω2+ = 0.465 [1,2]. They 

indicate the presence of these states as components of the ground state of the 9Be nucleus.
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Modeling of 10C 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 m 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).
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Data modeling and nature

8He at 7 A MeV

Radioactive Decay (Geant4)

Track length / kinetic  energy  

curve for alpha fragments (Geant4)
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Track length  and kinetic energy

Radioactive Decay (Geant4) Experiment



σ≈3900 барн
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μ+12С→3α



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 9Be, 10C 

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!


