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Main areas of interest at FLNR at nuclide chart
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Why exotic nuclei?

Stable nuclei:

N/Z = 1-1.5

The average binding energy
per nucleon is about 6-8 MeV

R ∼ 1.2A1/3

extended size of nucleus
tunneling to the forbidden regions

R ̸= 1.2A1/3

pn/pp ̸= N/Z

B. Jonson P.G. Hansen, Europhys. Lett., 4(4):409–414, 1987.
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Example of exotic nuclei
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Production of Radioactive Ion Beams

thick production target, slow release

reaction products to be extracted,
ionized and re-accelerated

high-quality secondary beam,
I < 108 pps

thin production target

fast and does not depend on
chemistry

ions available at high energy

secondary beam, I < 106 pps

Riccardo Raabe - KU Leuven, 30 years of RIB Physics, 2015.
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Beam production @ ACCULINNA-2

11B5+ @ 32 AMeV + 1 mm 9Be → ACCULINNA-2 →∼ 90% and 105 pps 8He @ 26 AMeV
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Reaction chamber @ final focal plane F5
8He + d → 3He + 7H → 3H + 4n
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Reaction chamber in the experiment
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Beam diagnostics

A. Mai AYSS, 2024 8 / 13



Monte Carlo simulation
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Charged-particle detectors
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Charged-particle detectors (cont.)
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Neutron spectrometer

Stilbene crystals:

high luminescence efficiency

fast response time

crystalline and solid
→ high durability,
non-flammable

greatly sensitive to neutrons
→ well-suited in our range

excellent n − γ discrimination

→ Stilbene fit all qualifications and were implemented into MONES @ ACCULINNA-2.
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Neutron spectrometer (cont.)
An example of Compton edge

from stilbene scintillator using 22Na

Timing signals for gamma and neutron in the scintillator.

Illustration of neutron-gamma separation by

Pulse Shape Analysis from the 14-MeV neutron generator.
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Conclusions

the detector systems development for registering
charged particles and neutrons along with MC
simulation to estimate their properties,

engage in the preparation and conduct of experiments,

not only to analyze the data but also to master the
physical foundations of the models underlying the
description of nuclear reactions,

a path way for PhD @ JINR, excel at Nuclear Physics -
a real physicist.



Much appreciated for your attention.!
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