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Clusters in light ions

* The study of clustering phenomena in nuclear physics

* Investigation of the strong nuclear force and insights on the EOS of
nuclear matter;
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Clusters in light ions

* The study of clustering phenomena in nuclear physics

* Investigation of the strong nuclear force and insights on the EOS of
nuclear matter;

1Eio 1-10

Cluster chains
Molecular states

01200

a clusters

3He

H 2H

Neutron halo
INFN2024 - Sesto Incontro Nazionale di Fisica Nucleare - Trento, 26-28/02/2024 27/02/2024




Clusters in light ions

* The study of clustering phenomena in nuclear physics

* Investigation of the strong nuclear force and insights on the EOS of
nuclear matter;
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Clusters in light ions

* The study of clustering phenomena in nuclear physics

* Investigation of the strong nuclear force and insights on the EOS of
nuclear matter;
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e 10Be - a:2N:a structure;

« 10Be spectroscopy with the CHIMERA
multidetector and investigated a
Molecular states «new» state at 13.5 MeV (6+)
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Neutron halo clustering D. Dell’Aquila et al., Phys. Rev. C, 93 (2016) 024611
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The CLIR experiment FRIBs@LNS

e CLIR: Clusters in Light lon Reactions
* FRIBs@LNS - In-Flight Radioactive lon Beams @ Laboratori Nazionali del Sud

* In-Flight fragmentation technique
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Russotto P. et al., Jour. of Phys.: Conf. Series, 1014 (2018) 012016
Martorana N.S., Il Nuovo Cimento 44 C (2021) 1
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The CLIR experiment FRIBS@LNS

e CLIR: Clusters in Light lon Reactions
* FRIBs@LNS - In-Flight Radioactive lon Beams @ Laboratori Nazionali del Sud

* In-Flight fragmentation technique ' Identification of all isotopic species and calibration of AE-ToF
through LISE++ simulations
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Russotto P. et al., Jour. of Phys.: Conf. Series, 1014 (2018) 012016 o ) :
F. Risitano et al., Il Nuovo Cimento C, 47 (2024) 43 !

Martorana N.S., Il Nuovo Cimento 44 C (2021) 1
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Experimental details
* CHIMERA 4t multi-detector * 4 FARCOS telescopes

* Femtoscope ARray for
COrrelation and
Spectroscopy

* Placed at small angles
between R9 and sphere

= 75 cm from target
1.6° < 6 <85°

Csl (TI)

DSSSD 300 um
(1st stage)

1192 units:
* 9rings forward (688 detectors)
1° <60 < 30°
 Sphere (504 detectors)
30°< 0 < 176°

4 CsI(Tl) 6 cm

(3rd stage) DSSSD 1500 pum
(2nd stage)

Pagano A. et al., Nucl. Phys. A, 734 (2004) 504 Pagano E.V. et al., EP) Web of Conferences 117 (2016) 10008
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Preliminary work on ®He+*He breakup

* ®He + “He event couples identified, applying a cut on °Be distribution on the AE-ToF
tagging matrix
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Preliminary work on ®He+%He breakup

* ®He + “He event couples identified, applying a cut on 1°Be distribution on the AE-ToF
tagging matrix

* Reconstruction of 1¥Be excitation spectrum from invariant mass technique
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Preliminary work on ®He+*He breakup

* ®He + “He event couples identified, applying a cut on 1°Be distribution on the AE-ToF
tagging matrix

* Reconstruction of 1¥Be excitation spectrum from invariant mass technique
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 POTLNS upgrade project:
e Superconducting Cyclotron upgrade (power up to 10 kW);

* Fragment separator FRAISE (light and medium-mass RIBs at Fermi
energies;

e LISE++ simulations have been
produced for many RIBs of interest;
* CLUB experiment (3B production)
* AE-ToF
e Horizontal distribution
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