. *W: i The AGATA y-ray tracking array at the

e LNL TANDEM-ALPI-PIAVE facility

ADVANCED GAMMA
TRACKING ARRAY

' 4

With the courtesy of:

Daniele Brugnara
Laboratori Nazionali di Legnaro — INFN (Italy)

_ ¢ : 4 _, ; Magda Zielinska
w ‘ L b B > CEA Saclay (France)
Iréne Joliot-Curie Rl — ' . 3

Laboratoire de Physique

des 2 Infinis



Physics opportunities with AGATA T
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Celebrating 10 years of science: back to LNL
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Current configuration

AGATA coupl
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* PRISMA (large-acceptance magnetic spectrometer):
* Multi-nucleon transfer
* Fusion-Fission

* SPIDER, EUCLIDES, DANTE (silicon detectors):
* Coulomb Excitation

* Direct reactions

J. J. Valiente-Dobon, R. Menegazzo, A. Goasduff et al.,
Nucl. Instr. Meth. A 1049 (2023) 168040

* Fusion-evaporation



Coupling with different detectors and devices
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Aprl 2022 - May 2023
@ -23 February @ -06 December thSiCS @ -

28 proposals submitted 24 proposals submitted
* 10 (+3 commissioning) priority A * 6 priority A
* 5 priority B * 10 priority B

15 experiments performed!

Detectors Reactions



Search for octupole structures in the light U, Th and Pa

Exploring the nuclear chart A A

(A. Goasduff G. De Angelis)

Lifetime measurements around “Ca
(C. Fransen, A. Gottardo, D. Mengoni)




Shape coexistence in *°Fe:

lifetime measurements of 0+ excited states
(G. Pasqualato, J. Ljungvall)



Onset of deformation in Fe and Cr isotopes

* Onset of deformation visible through the
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Low-lying excited 0+ states in the iron isotopes

* direct measurement of nuclear properties
sensitive to shape and deformation
(lifetimes — transition probabilities)

* comparison with the model predictions:
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The experiment

58 Fe(18o’ 160)60Fe

counts
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0* levels expected to be in the range 1-500 ps = RDDS

180 beam at 40 MeV

Target: 1 mg/cm? of *®Fe + Stopper: 3.8 mg/cm? of Nb

beam-like fragments '°O detected in SPIDER at 124-161

degrees angles: selection of *®Fe in forward direction

Control on Ex — selection of iron isotopes over possible FE

events or reactions on the stopper

GEANT4 simulations show peak separation given angular coverage of Spider and no DC
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 Gamma-gamma coincidence spectra at different distances.
* Gate in the gound-state transition @ 823 keV.
* No coincidence with particles.
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What's next?



Switching to the Zero-degree configuration

2021 — 20247 20247, 20257

AGATA coupled with PRISMA AGATA zero degrees

Current cfiguration




The SPES project: ISOL radioactive beams @ LNL

40 MeV - 200 pA of protons - production of re-
accelerated neutron-rich exotic beams 10132 fission/s

in-target production, and re-acceleration at 10*A
MeV (A=132)

.......................................................................

APLI building

ALPI
post-accelerator

__________________

..I.h.‘d':-l-
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DayOne SPES beams.
List of possible first SPES beams:

EXPERIMENTAL
HALLS

=== Proton beam

=== 1+ exotic ion beam

= N+ exotic ion beam
Stable ion beam

1,10E+05

Primary target Beam Intensity (pps) Max energy (MeV/A)
TiC 43Sc 2,40E+07 10
TiC 44Sc 2,25E+08 10
TiC 42K 3,70E+07 10
UCx 130Sn 3,95E+06 10
UCx 132Sn 7,70E+05 10
UCx 132Te 2,11E+07 10
UCx 132Sb 9,50E+05 10
UCx 134Te 1,50E+04 10
UCx 94Rb 6,80E+06 10
UCx 75Ga 10



Third pre-PAC and Zero-Degree campaign workshop

19-21 April 2023
stable beams from the Tandem-ALPI-PIAVE complex or first SPES beams

complementary set-ups compatible with AGATA at zero degrees: NEDA, PARIS, GRIT, TRACE,
gas/cryogenic targets (SUGAR, CTADIR, CHYMENE)
+ detectors used in the present campaign: EUCLIDES, SPIDER, DANTE

overwhelming response from the community: 42 “physics” Lols + 4 umbrella proposals

complementary detectors targets




Hot rotating nuclei, GDR, -
superdeformation, high-spin states... o b

Physics cases for
the Zero-Degree
campaign

Octupole collectivity in
neutron-deficient nuclei

z= EIEI

Z=20

=8

Z=82
N=126
Direct reactions, Coulex and lifetimes
around 32Sn: 11 Lols!
N=82

Shell-model descriptions around 1%°Sn

Shape coexistence and multiparticle-multihole excitations

N=28
S N=3D

N=50 |sospin symmetry and spectroscopy of N~Z nuclei

Spectroscopy in the vicinity of 78Ni, nuclei relevant for i-process

Light nuclei: reactions relevant for astrophysics, structure of 2C,
three-body force



French involvement in the Zero-Degree Lol

DSAM measurement in 3*2Sn using direct reaction (E. Clément, M. Assie, F. Flavigny, A. Matta, I. Zanon)

Investigation of the microscopic structure of Pygmy Dipole Resonances in 132Sn using transfer reactions
(D. Beaumel)

Nuclear structure studies around *2Sn with a tritium target (S. Bottoni, F. Galtarossa, M. Assie)

Excitation energy, spin and parity determination in identical superdeformed bands via the search and
placement of linking transitions. The case of the identical bands of *'Th and **?Dy (G. Duchéne)

Structure of neutron-rich Ge isotopes in vicinity of the double-magic ®Ni nucleus (F. Didierjean, G.
Duchéne, A. Gottardo, M. Moukaddam, D. Verney)

Spectroscopy in 19219350 and lifetime measurements in 1%Sn to investigate nuclear structure toward
100Sn (G. Pasqualato, A. Gottardo)

Octupole and non-Yrast states in 8°Zr (A. Gadea, R. Perez Vidal, G. de France)

+ umbrella proposals: FR

Study of direct reactions using the CHyMENE target (l. Zanon,
A. Gillibert, A. Gottardo, A. Corsi)

Umbrella Lol for GRIT (D. Beaumel, D. Mengoni)
High-spin studies with AGATA — a physics campaign (G. Duchéne) - IT __
Coupling PARIS with AGATA (A. Maj, F. Camera, M. Lewitowicz) . =



Conclusion and future perspectives

AGATA has concluded the first year at LNL, carrying out a total of 15
experiments, 3 commissioning and a long acquisition for improvements on the
generation of the PSA bases

In its first configuration it is coupled with PRISMA and other detectors to
exploit the stable beams provided by the TANDEM-ALPI-PIAVE facility

The community response in terms of proposals and LOI has been overwhelming

In its second phase AGATA will be in the Zero-Degree configuration coupled
with the neutron-detector array NEDA.

As SPES ISOL radioactive beams are foreseen within the time frame of
AGATA@LNL, new exciting physics cases are expected.
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