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What about Nuclear Data ?

Why the AGATA collaboration can shed new
light on our definition of nuclear data ?



u
The main goals of Nuclear Structure CGANIL
How do nuclei and nuclear matter emerge from the underlying fundamental interactions?
What is the limit of nuclear existence and which phenomena arise from open quantum systems?

How do nuclear shells evolve across the nuclear landscape, what kind of shapes can nuclei take, and
what is the role of nuclear correlations?

How can we better understand the synthesis of heavy elements and the chemical evolution of the
visible universe?

Explore the limits of nuclear existence: discovery of new isotopes/elements, the evolution of nuclear

structure, nuclear shapes and their spectra. .
Isospin symmetry

Study unstable nuclei, their decay modes, and the mechanisms governing nuclear reactions and

fission. i}

T

)
Investigate exotic structures related to weakly bound and open quantum systems.

Clustering, pairing,
Our contribution : We measure gamma’s ! (electromagnetic decay of a quantum system) nuclear deformation,
astrophysics, fission ...




How to approach such endevour?

The nuclear structure is not an observable. The nucleus is a many body object - need to measure in the
laboratory various observables to constrain the nuclear models

CGAN

The progress in the understanding of nuclei is driven by major advances of
theoretical and tools.
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Application Domain of the Theoretical Approaches

100

| H|P,) = E;|¥7)
I T —

» Hamiltonian / interaction (Chiral EFT)
* Quantum Many Body Theory

" 7o} | @ Hybrid methods (ab initio shell model) Evaluated data

@ Approximate methods for open-shells

® Approximate methods for closed-shells

@® “Exact” methods

Theory development



The AGATA project : THE ultimate spectrometer

WWWw.agata.org

« 180 (60 triple-clusters) crystals

« Mass of Germanium: 362 kg

« Solid Angle: 82 %

« Acquisition rate >50 kHz

- Efficiency: 43% (M,=1), 28% (M, =30)
«  Angular resolution: ~1°

Hadrons and Nuclei

NuPECC
Long Range Plan 2017
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HISTORY AND CULTURE

Eiffel honour for women physicists

iffel Tower the1889
Exposition Universelle, its girders bore
hgo lettering the names of scientists
Eiffel
France since 1789. Every one of them
was aman. 137 years later, on 26 January
2026, Anne Hidalgo, the mayor of Paris,
accepted the nomination of 72 women
scientists tojoin them.
The list spans nearly 250 years and
multiple disciplinary domains. Many

and particle physics, and several had
closeassociations with strong partners
to CERN such as the Centre national de
la recherche scientifique (CNRS) and the
& 3

énergies alternatives (CEA).
Foremostamongthe womento be hon-
oured is Polish-French physicist Marie
Skiodowska Curie (1867-1934), who dis-
covered polonium and radium, helping
to establish radioactivity as an intrinsic
property of atoms. She carried out sys-
tematic measumm:ms of radioactive
i s ﬂl-ullllL

elements from pi
She shared the 1903 Nobel Prize in Phys-

msandlalerwmth: mnNnhaanzun
Chemistry, lau-

person
prizes in twodifferent scientific fields.
Apioneer in X-ray spectroscopy, Yvette
Cauchois (1908-1999) invented the Cau-
chois spectrometer, a curved-crystal
ly used for
of X-rays and gamma rays. She intro-
duced X-ray spectroscopy using syn-
chrotron radiation to Europe and later
studied the X-ray spectrum of the Sun.
A trailblazer for women physicists in
Japan, nuclear physicist Toshiko Yuasa
(1909-1980) studied the i
spectrum of beta radiation emitted by
artificial radioactive substances and
ped her own doubls
spectrometer. Imqssshewamedofth:

Yvette Cauchois, Toshiko’

Tonnelat, Cécil

Inthe research
fellowat CNRS, she studied nuclear reac-
tions using a synchrocyclotron.

Marie-Antoinette Tonnelat (1912-1980)
worked on early unified theories that
sought to connect gravity and electro-
magnetism. She served as director of
research at CNRS.

Henriette Faraggi (1915-1985) intro-

% ”
pach

‘Yvonne Choquet-Bruhat (1923-2025)
placed Einstein’s field equations of gen-
eral relativity on a firmer mathematical
ground, showing how their behaviour
follows from appropriate initial condi-
tions. In1979 she became the first woman

| of démi

des Sciences.
A

d di CEA Depart-

incosmic radiation, Lydie

Koch (1931-2023) led stratospheric-

mentof
She also served as chalr of the Nuclear
Commission of

balloon to detect cosmic
rays, contributed to the development of

the first woman elected prescdmt ahhe
inced

tors for the HEAO-3 and COS-Bsatellites,

h Physical Society. C
on of the importance of high-energy
heavy-ion physics for studying quark-
roleinthe

decision to build GANIL in Caen.
Cécile DeWitt-Morette (1922-2017)
worked in quantum field theory and

Summer School in 1951, which became a

and ad: X-ray and g y
astronomy. She played a central role in
the development of astrophysics at the
CEA and was head of the Astrophysics
Section from 1967 t01979.

“It is time for this highly symbolic
landmark to embrace the cause of
equality between women and men, and
to restore women to their rightful place

major
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up The AGATA-PRISMA

i Nuclear Physics
Experit 19 itla. Public preference The Tunnel by Yannig Van De Wouwer.
Public runner up Vacuum by Yannig Van De Wouwer.
dark- The whilethe “Public image).
dark v/ h h ]udgﬁchnseDongh\a 's photograph for lhudd'nmwmmMmmh‘smapofme
ruary 2026 p21). If ultralight dark matter ;mve ;e(;, i y ythe AGATA-PRISMA setup in INFN Legnaro.
the ityat re- abstraction * Deeply human

i ing and “Yed ndthird “Serving as a judge for the 2025 Global
asaminute increase in electromagnetic eXperience were chosen for their “deep looks mm Physics Pho(owalk, Twas struck by d':e
powerat that frequency. Cooling the sys- the inner workings of itivi issi

noiseto impressive display of colours.”

“The image stood out for its clear
visual storytellingand masterful use of
light, which leads the eye through the
scene and emphasises the moment of
discovery,” said judge Tabea Rauscher,

h H Mol

The judges awarded second place to
Matteo Monzali for his of

photographer for the New York Times. “m
move between

a nuclear-physics experiment at INFN
National Laborataries of Legnaroin Italy
(see “Runner up" image)and third place
to Hugo Pardinilla for a close-up image

and lived experience - finding form,
rhythm and quiet beauty in scientific
spaces, while foregrounding the people
whose labour and curiosity make this

glory
dangers of nuclear tests at Bikini Atoll. g- She later of sci ists,” said Hidalgo. of a photomultiplier from the KM3NeT/ work possible. Across geographies and
ular Biology Laboratory. “The researcher 'ORCA experiment, a neutrino telescope  instituti i hy pho
OUTREACH North i Immortalisi cryostat during installation of an ultra- appears small in relation tothecryostat, currently being installed in the Medi- togr. k !
Ph s l ‘b ir doors for on film the cold experiment at COLD, the CryOgenic highlighting the scale of the technol- terranean Sea at adepth of 2500 metres  system:
YSICS a S i i wonders Laboratory for Detectors (see “First place” ugywhne luzepmgthe human presence off the coast of Provence, France (see i by 14
incli i i within image). The apparatus houses an axion ighti i “Third place” image). Members of the The Global Physlcs Phorowalk is
under the lens ders within. The votes are now in. haloscope - a cryogenic antenna con- almost cis i to ollabora-
‘The winning image of the 2025 Global isti ity i tumsboththelntens:ryandthesoumde Yannig Van De Wouwer { actions.org), an i
Physics Photowalk, by photographer at about 9GHz, immersed in a powerful of scientific work." ‘GANIL, the heavy-i in()m, network of particle-physics instituti
Phy i itsid inthe Marco Dongiua shows INFN National 9tesla magnetic field and connected to Fellow judge Dmitri Denisov, deputy France, featur d cabh i ing CE d P lab-
peopl L of Frascati reseamher an ultra-low-noise amplification sys- associate laboratory director for high- ing the SPIRAL2 linear accelerator and oratories and research infrastructures
then, 1l tem designed to search for ultralight 0 energy physics at Brookhaven National iridescent patterns in a beam pipe (see  around the world.
8 CERNCOURIER MARCH/APRIL 3036 CERNCOURIER MARCH/APRIL 3026 9

VorLume 66 NumBer 2
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Global Physics Photowalk

https://www.interactions.org

2026 Second place (judges)
2026 Third place (public)
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Highly segmented
HPGe detectors

Digital electronics
to record and
process segment
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Reconstruction of
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Grid Search
Algorithm




CountskeV

AGATA : At the end
CGAN

J. Dudouet et al (IP2])

VAMOS++ & AGATA (2015)
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Discovery potential of AGATA when completed
GANiL

Super Deformation (one of the most famous discovery of the 2"d half of the XX

century - Hyper Deformation High y multiplicity=> gain factor 300!

v=y=y=y=y SD1 spectrum
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The AGATA project : THE ultimate spectrometer GAN

15t AGATA Steering
Committee and
Management Board
(2002)

March 2022

MoU Phase 2

MoU Phase 1 + Addendum

2010-2012 2012-2014 2014- 2021 2021- 2028 2028- 2030(+1 ?) 2031 -
Legnaro, Italy GSl, Germany GANIL, France LNL, Italy GANIL, France LNL, SPES, Italy
Intense stable beams Fast fragmentation beams ISOL and stable beams Stable beams ISOL beams from FAIR, Germany
15 detectors 25 detectors approaching 1t (45) EXOTIC beams SPIRAL1 ISOLDE, CERN

AGATA Demonstrator + AGATA at GSI AGATA at GANIL LNL 2.0 GANIL 2.0
PRISMA at LNL




Experiments performed in 2015-2021 at GANIL with AGATA

RIB SHE Cross section 238U+238U in MNT

Search for Double Gamma decay in 137Cs source

Reaction mechanism : Fission of Light Hg

, Sk éy iy ;
{“U‘“"W Octupole — Quadrupole correlation in 112Xe 208pp

Studies of excited states in 1021035 Octupole correlation in 297Pb

Exploration of alpha-cluster : the

Evolution of collectivity around N=50: lifetime
unique case of 212Po (298pPb + a)

measurements 1041065n
N=126 Xe+Pt spectroscopy after MNT
Evolution of collectivity around N=50:

lifetime measurements **Ru * Shape transition in the neutron-rich W isotopes

; - Transition Quadrupole Moments in 166:168Dy,
Search for isoscalar pairing in

the N=Z nucleus 28Ru 1005y, i
i13/, single particle state in **3Sn and high spin in 1%8zr

Isospin Symmetry Breaking in

the A=63,71 mirror nuclei Shape evolution in neutron rich fission

fragments in the mass A~100 region
Above barrier narrow

resonances in °F
i

Shell evolution around N=50: 8'Ga spectroscopy

- Evolution of collectivity around N=52: lifetime measurements in 88Ge
Deter. the:

15
ok .O' Evolution of collectivity around N=40: lifetime measurements in 7>7>Ga
radiative
capture Evolution of collectivity around N=40: lifetime measurements in %Fe Proton=neltron interactions

rate across the N = 28 shell

Lifetime measurements of excited Evolution of the shell structure in the closure via 47K(d,p)*K

states in neutron-rich Cand O isotopes region of neutron-rich Ti isotopes

The lifetime in 22Mg as a probe 3-body contribution Is there a problem with
for classical novae models in 200 structure protons in N=28 nucleus 46Ar ?



Some highlights of AGATA@GANIL.1

Search for ?Na in novae supported by a novel
method for measuring femtosecond nuclear

Evidence of octupole-phonon at high spin in 27Pb :
Study of the octupole phonon in the 2°8Pb region.

B(E3) = 33 (2) w.u

Octupolar vibration
B(E3) = 40 (3) w.u

6 .....

3 20 M 19/2" 248 Mev _
E3 E3 %
ot _Y 13/2* —l— isome.._ _.___
208Pb (i1372) 1

D. Ralet et al Phys. Lett. B 797, 134797 (2019),

LLARNRARAN RN RN R R RN RN N R AR R RN AR RN RRR RN RRRRR RIARY

[ "4 -
o o 5
o= ¥ £ &£ FES. A
C ; N v d oy ey B
C [ K .
800 — ? —
= - i =
£ ¢ iv:‘;?* ]
& s00— I
% T
2 C H | ]
2 40— L
o A
200 ii N
C w2l
L. I I e T R AL mjwl| \|>—||J.EILIJ\III_
05 00 05 1.0 ]5 20 25 30 35 40 45 25 3.0
@ E, [MeV] © E, [MeV]

Direct transfer to 68K as a survey of the
1, ,-vsdpfinteraction; N=28 .J. Paxman
Phys. Rev. Lett. 134, 162504 (2025)

Energy [MeV]
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lifetimes

Constraining the 2°Na(p, y)**Mg reaction from the
spectroscopy of the 7785.0(7) keV resonance in 2Mg.

Ch. Fougere et al
volume 14, 4536 (2023)

80,
—1=4.0fs, Ex = 5.292 MeV
70 —1t=11.0s, Ex = 7.785 MeV
—1=40.0 s, Ex = 3.796 MeV
60
50

Counts
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Accurate and holistic description of 2°0 using
3-body term from ab initio VS-IMSRG at
MUGAST-AGATA data, Phys. Rev. Lett. 131,
262501 (2023), I. Zanon, E. Clément, et al.

— (g — ) (52 m— B(E2)
other cont. m— B(M1)
3* . 3+ l
.
. N | 2,
¥ s 2%
p
o
¥ 2 e IR
2 - .
0 0 o,
Exp USDB N3LOy, 1.8/2.0(EM) N?LOgg

Direct observation of a “delayed”
rotational  alignment in a
deformed N = Z nucleus (88Ru), in
agreement  with theoretical
predictions related to the presence
of strong isoscalar neutron-proton -

palr correlations.

B. Cederwall et al, Phys.
Rev. Lett. 124,062501
(2020)
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M.Siciliano et al, Physics Letters B 806 (2020) 135474

2+ wave function is dominated by the p-n quadrupole interaction
4+ wave function is a balance p-n quadrupole and pairing interactions
Revisit our predictions on the 109Sn structure to be investigated at S3

R.M. Pérez-Vidal et al, Phys. Rev. Lett 129, 112501 (2022)
Investigation of the Seniority Conservation in the ngy, shell


https://www.nature.com/ncomms

The physics campaign (so far) at LNL GANIL

-
Octupole correlations in the neutron deficient plutoniumisotopes (J.F.Smith,D.Mengoni) i i
Search foroctupole structures In the lightU Th and Pa Isotopesvia Multinucleon nm ..Il
transferreactions Ea=ai
(A. Goasduff G. De Angelis) Accessing neutron-rich nuclei close to 2°8Pb via multi-nucleon transferreactions (F. _: : : | o i- -
‘S Galtarossa, T. Mijatovic) nl » !.I »
e“ - e || 8 _|
"\«\ a(s Decay-out of the oblate, triaxial and highly-deformed bands in 13¢-137Nd (C. Petrache/0. "5 - | o
Qe e Stezowski) g
e* . (\ m 0
A% 6 \ Understanding the nature of 0* statesin 11°Sn and 112Snand 193Cd =
e (N. Marginean, M.Ciemala, F.Crespi)
“o‘ =82 Lifetimesin the 1260s region populated
| i 5 )
Qe Probing Multiple Shape Coexistence in “°Cd with Coulomb Excitation (M Zielinska, K.Wrzosek » withmultinucieon transfer reactions
Lipska, A.Nannini, P.Garrett) (D. Brugnara, M. Sedlak, J. Pellumaj)

N=126

Pathway to nuclear structure in heavy neutron rich nucleiin the vicinity of N=126 and nuclei northwest of 132Snvia
multinucleon transfer reactions (P.Reiter)

Probing nucleon nucleon correlationsin the *8Ca+2%8Ph system below the
Coulomb barrier
(T. Mijatovic L. Corradi)

Search fora Josephson like effectin the 115Sn+60Ni system
(L. Corradi, S. Szilner)

Combined lifetime and transition-probability measurements in °Zr via unsafe Two-Phonon Octupole excitation in 96Zr
Coulomb excitation (M. Zielinska, F. Ercolano, N. Marchini, J.J. Valiente Dobon) Z=50 (D. Stramaccioni, J.J. Valiente-Dobon, A. Gadea)
L
. o6
Shape Coexistence Coulexof 74Se Coexisting Shapesin “*2r
. (D. Doherty, N. Marchini, M. Zielinska)
(W.Korten, K.Wrzosek Lipska, E.Clement) o - NZBZ
The emergence of enhanced collectivitynearmagic o Fusion fission forgamma rayspecgosoopyof ;e:tron ri(j:l \;gjcleiaround N=50 (A. Gottardo, M.
nuclei: Coulomb excitation of 8Ni (K. HadinskaKleck, - o aamano, b. Ramos, )
N. Marchini, M. Rocchini,) a Nuclearstructure in the vicinity of the Z=28 neutron rich isotopes with AGATA and PRISMA
Z2=28n (R.M.Pérez Vidal, S.Bottoni, E.Sahin,A.lllana, J. Benito, J. Ljungvall, M. Doncel, A.Gadea, L.M. Fraile)
[ ]
Study of shape coexistence in 6°Fe via lifetime “N=50 The low energyfusion in the system 12C + 26Mg (G. Montagnoli) |
measurementof excited 0* states Z=20 -
(G.Pasqualato/J.Ljungvall) | Precise measurement of the B(E2;2*, — 0*,)in 5®Ni (F. Galtarossa, A. Gottardo) |
-
Testofthe CKM unitarityand the existence Z-8 o Lifetime measurements around 3Ca Evolution of the mixing between single particle and intruder configurations at N=20 (F.
of Fierzinterference through the N=28 (C. Fransen, A. Gottardo, D. Menogni) Galtarossa, A. Gottardo)
measurement of superallowed beta decay o=
of light nuclei L N=20 o ) ) et
(J.Ha/F Recchia ) B Shell and shapes above °Ni: lifetime measurementsin ground-state and side band of °Zn (E. Spectroscopy and lifetime measurements toward the
! ! Pilotto, G. Pasqualato) Island of Inversion (K.Wimmer, S.Bottoni, G.Benzoni,
N=8 F.Recchia, P.Aguilera)

Lifetime of the 6793 keV statein 150 (J.Skowronski, E. Pilotto)

Lifetime measurements intruder states towards the island of inversion along the N=20 shell closure (Z. Irene,
20 D. Brugnara)



Physics Letters B

Volume 872, January 2026, 140084

Fusion of 12C+%8Si at deep sub-barrier
energies

A.M. Stefanini * @ E, G. Montagnoli b 1. Del Fabbro P ¢, A. Goasduff?, P.A. Aguilera Jorquera be
G. Andreetta P F Angelini ® b V. DAuria®, M. Ba logh @, D. Bazzacco %, ]. Benito bc G.Benzoni®d,

M.A. Bentley ®, N. Bez %, A. Bonhomme f 5. Bottoni 99, A. Bracco 99, D. Brugnara 9, L. Busak h
S. Capra 9..M. Zielifiska ¥
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How to place AGATA in the Framework of International Workshop on Nuclear Data for the Next Decade ?

For researchers working on experimental and theoretical methods related to nuclear data production.

CANIL

AGATA collaboration
VAMOS / PRISMA device
GRIT collaboration
GANIL / LNL facility

PI from A¥Zuniversity

" |n-beam Exp.

. Raw data

/

L Analysis

-

Energy (keV)

_—
4 ) / \
Publication AGATA (or GRETA) = Nuclear Data = Spectroscopy Data Base
( »
> . o*
; e o Exp. TSDD NLOm 1.5/2.0(EM) M Lowo
: B(E2;2T = 07) 5.9(2) 3.25 0.79 0.89 0.80
»100— B(E2;2] — 07) 1.3(2) 0.77 0.21 0.20 0.26
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0 1000 2000 4000 Binding energy 2374 [64 22363 S19.67 -20.51 22271
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International Atomic Energy Agency, GANIL
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nuclear data definition

< C o (OIS www.nndc.bnl.gov

National Nuclear Databases Structure & Decay
Data Center

Introduction to nuclear data

Paraskevi (Vivian) Dimitriou

Nuclear Data Section

Division of Physical and Chemical Sciences
Department of Nuclear Sciences and Applications

International Atomic Energy Agency

Number of nuclides covered: > 3,000
Number of entries (e.g., y-rays): ~200,000

I Fundamental nuclear data
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To access these y-data, many tools have been developed

I ENSDF Analysis codes and web tools GANIL

https://nds.iaea.org/public/ensdf_pgm/

ENSDF Analysis and Utility Codes
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What we want...
Where we want to go...

AGATA collaboration
VAMOS / PRISMA device
GRIT collaboration
GANIL / LNL facility

PI from A¥Zuniversity

Proposal

" In-beam Exp. )

Rawdata ) 3

Analysis

Publication
___J

:

Evaluated databases
(ENSDF, ENDF, MIRD,
NuDAT, EXFOR)

CGAN

Ny
AN

Findable Reusable

The L2,L3 data are valuable data

GANIL campaign is 29 experiments

LNL.1 campaign is 25 experiments

GSI campaign is 5 experiments

LNL.2 campaign is so far 48 experiments, counting

~1400 To of data archived in TIER’s 1 (CCIN2P3, CNAF)



Cumulative volume (TB)

Cumulative Stored Grid Volume by File Type (endpoint=CC, scope=.)
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Year

MySQL data base extracted from GRID — completed (2026) .
- AGATA Data catalogue Courtesy J. Dudouet (IP2i)

CANIL

« metadata »

Analyzed

Processed



What we want...
Where we want to go...

Propose

Prospect

Schedule
Nuclear data

evaluation
Perform
Publish
Interpret Process

Analyse

Dataset certification

A. Lemasson et al, Nupecc LRP 2024

CANIL

Long term storage of Data after processing beyond the
primary goal of the experiment

Keeping this analysed data for future (hypothetic) use

We need catalogues

We need metadata and reliable workflow

We need to manage the access and data collection
We need to manage the authorship and policies
We need to manage multiple collaborations

We need code and processing reviews

We need more standards

(;6 Opeﬂﬂp Communities iy dashboard 1 Login & Signup

| 2] s
| __: !
ets Uplo

“ https://opennp.in2p3.fr/
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First Observation of Multiphonon y-Vibrations in an

0dd-Odd Nuclear System

E.H. Wang @123* M. Abushawish @4, ]. H. Hamilton?, A. Navin

67 |. Dudouet

51, S, Bhattacharyya

4, G.H. Bhat @2, |, A, Sheikh @919, 5, Jehangir'" et ai.

Show more i

Phys. Rev. Lett. 136, 072501 - Published 18 February, 2026

DOI: https://doi.org/10.1103/1gy6-v3sh

GANiL

FIC. 1. Level scheme of "™ Nb. New transitions and levels are labeled in red. For the excitation energy of band 7, x is either
0 or 8.7 keV . Half lives of the ground state and the 10 keV isomer are taken from NUBASE2020 [42].
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Use-case : reusable data with INDRA-FAZIA

Experiments at GANIL:
. 2789 experiment (2019)

« — Title: “Isospin transport and the Density Dependence of the Symmetry Energy”

« — Setup: INDRA-FAZIA

« — Systems: %864Nj+°864Nj at 32 and 52 MeV/nuc

« — Publications:
« https://doi.org/10.1103/PhysRevC.106.024603 (2022) Ispin equilibration
« https://doi.org/10.1103/PhysRevC.108.054611 (2023)



https://doi.org/10.26143/ganil-2019-e789_18
https://doi.org/10.1103/PhysRevC.106.024603
https://doi.org/10.1103/PhysRevC.108.054611

Use-case : reusable data with INDRA-FAZIA

« 98Ni+°8Ni at 32 MeV/nuc also studied in a former INDRA campaign

« INDRA 2"d campaign (1994)
« — Title: “Multifragmentation process for different mass asymmetry”
« — Setup: INDRA (solo)
« — Systems:
« 181Ta+238y, 197Au @ 33 MeV/nuc
« 238U+238Y @ 23 MeV/nuc
« 22Ni+°2Ni @ 32-90 MeV/nuc
« 2Ni+1%7Au @ 10-90 MeV/nuc

« — Publications:
« https://doi.org/10.1103/PhysRevC.65.044604 (2002)
« https://doi.org/10.1103/PhysRevC.67.064603 (2002)
« https://doi.org/10.1016/S0375-9474(02)00988-0 (2003)
« https://doi.org/10.1103/PhysRevC.79.064614 (2009)

Sideward Flow

‘ultifrag mentation
Ispin equilibration



https://doi.org/10.1103/PhysRevC.65.044604
https://doi.org/10.1103/PhysRevC.67.064603
https://doi.org/10.1016/S0375-9474(02)00988-0
https://doi.org/10.1103/PhysRevC.79.064614

Use-case : reusable data W|th INDRA-FAZIA

(2019) - 5 ng Center 3225 ___omeelpr INDRA 2% campaign (1994)
e . . ‘4 d _ Multlfragmentatlon process for
Isospin transport and the Density 6789 dataset INDRA 2" campaign different mass asymmetry”
Dependence of the Symmetry Energy” \ 2 Raw data 2 Raw data . Setup: INDRA (s0lo)
. Setup: ”\.'[S)SF,QG'j‘"_ZASE,IQ _ I_"| Metadata A'A I_'“l Metadata « Systems:
» Systems: =¥ Ni+>**Ni @ 32 and 52 “%- Logbooks... " Loghooks... . 5 181724238 197Au @ 33 MeV/nuc
MeVinuc | (AL | . - 2384238 @ 23 MeV/nuc
- — o — PBNi+%8Ni @ 32-90 MeV/nuc
| 7VEDA. Data analysis framework « — 5BNi+197Au @ 10-90 MeV/nuc

-« Dataset management

DOl 10.5281/zenodo.7664901
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Use-case : reusable data with INDRA-FAZIA

d
£789 (2019) et :; = / INDRA 2"9 campaign (1994)
T . ‘4 —— d _ “‘Multifragmentation process for
Isospin transport and the Density ) e789 dataset / INDRA 2" campaign different mass asymmetry’
Dependence of the Symmetry Energy \ . Raw data . Raw data « Setup: INDRA (solo)
) ge;ltjgr'nlg Esiﬁglzﬁs?eﬁm @ 32 and 52 |_‘1 Metadata I_:] Metadata « Systems:
. |\/|y Vinuc T) Logbooks... 17 Logbooks... « — 181Ta+238y, 197Au @ 33 MeV/nuc
SHInHe | | « — 238U+238y @ 23 MeV/nuc
| «— _ « — BNi+58Ni @ 32-90 MeV/nuc
\ t DA« Data analysis framework — S8Ni+197Au @ 10-90 MeV/nuc
NG . Dataset management

DOl 10.5281/zenodo.7664901

d The physics analysis
‘ Publication bbb\

‘ v . 58,64Nj+58.64Ni @ 32 Mev/nuc
Physics Letters B

: « Observable = Isospin transport ratio
\f'o.umeSES.September2025,139815 N [3789] N exp. SOSpIn d|foS|On

.+ [e789 +2nd camp ]
_____ =%~ « — model-independent impact
Constrammg the nuclear symmetry energy | parameter recpnstruction @ HEPData B
h F h 11 \ L] [6789 + 2nd ca p + Slmu|atI0nS] /%‘4 [ I-‘ L R ]
wit erml—energy €avy ion collisions < . — Symmetry energy constraints R / £ Si;mu |
C. Ciampi @ & =, 5. Mallik " “&= |, F. Gulminelli 9, D. Gruyerd,J.D‘ Frankland %, N. Le Neindred.& @ =

2 w
=)
1

Bougault ‘j, A. Chbihi “ L. Baldesi €f 5 Barlini ® 7 B. Borderie 9, A. Camaiani ¢, G. Casini i
L. Dekhissi 9, .A. Duefias ", Q. Fable ® F. Gramegna ', M. Henril, B. Hong ¥, 5. Kim ™...E. Vient 9
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CANIL

These cases are somehow a bit simpler
because one deals with a unigue
apparatus's or single collaboration with a
relatively low data taking frequency



AGATA@GANIL.1 were many sub-campaigns
2019-2021
vz’\ | | i 71’

‘. 7
N
4 |

AGATA coupled to VAMOS, | :

FATIMA, PARIS 36 capsules

24-34 capsules AGATA coupled to

Exotic nuclei spectroscopy by NEDA- DIAMANT T

MNT transfer and fission reaction N~Z nuclei spectroscopy =~ AGATA coupled to

by fusion evaporation VAMOS MUGAST
40-41 capsules

Exotic nuclei

spectroscopy by transfer
reaction using RIB

AGATA coupled to VAMOS,
EXOGAM, 2"d Arm, LEPS

Exotic nuclei spectroscopy
by MNT transfer



GANiIL

If time allows

More examples



Spectroscopy of the 4*, state in /#Zn
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Strong anomaly /inconsistency

CGAN

HIE-ISOLDE A. lllana et al. Phys. Rev. C 108, 044305 (2023)

J. Van de Walle et al. Phys. Rev. Lett. 99, (2007) ; Phys. Rev. C 79, 014309 (2009)
(AGATA)C. Louchart et al. Phys. Rev. C 87, 054302 — (2013)

(EXOGAM) I. Celikovic, et al Acta Phys. Pol. B 44, 375 (2013).

D. Micher, Phys. Rev. C 79, 054310 (2009)

Y. Shiga et al. Phys. Rev. C 93, 024320 (2016)

(AGATA) T. Milanovic et al Acta Phys. Pol. B 51, 837 (2020), in preparation.

The lifetime experiments have been (certainly)
contaminated by a long-lived feeder or several feeders

Feeding is reaction-dependent (nearly unpredictable)
The dream : gather all reactions used, make a yy, gather

all plunger distances measured and compute all data
set to seek for anomalies



Spectroscopy of the 4*, state in /#Zn

J.L. Tracy Jr. et al
PRC 98, 034309

CGAN

(2018)
- M. Rocchini et
al, Phys. Rev.
et Lett. 130,
122502 (2023) AGATA - Fission
14s5 1851 EAS z [ G.Duchéne in preparation
A A L 1008'%59| 1202 / ot 1 ' prep
631 o 730 714
\ \ + / oy
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What we want...

238+ 76Ge PRISMA AGATA plunger MNT  (2010) Where we want to go...
238U+ 76Ge VAMOS AGATA plunger MNT  (2016)
238 + Be VAMOS AGATA FISSION (2015) light mass rigidity
238 + Be VAMOS AGATA FISSION (2016) heavy mass rigidity
238 + Be VAMOS AGATA plunger FISSION (2015)
238U + °Ge PRISMA CLARA plunger MNT  (<2010) Being able to gather all these data
238 + 79Zn VAMOS EXOGAM plunger MNT (<2010) set to crack the case without
208Ppy + 70Zn VAMOS EXOGAM MNT  (<2010)

collecting again new in-beam data
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2 GANiL

/—-W . O
@\ / Fission = Spectroscopy of fission fragments for nuclear structure

ES /\ " Fission—=> Reaction mechanism studies

EXOGAM VAMOS FISSION n
AGATA VAMOS FISSION What a potential !

PARIS VAMOS FISSION B
FATIMA AGATA VAMOS FISSION
What a potential !

=

Similar for Multi-Nucleon transfer
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My take home message is

Large collaborations within the EU nuclear low-energy
physics community are working towards the objective of
ensuring that the data to be evaluated and archived (with
open access) includes not only the final products
(numbers), but also the L3 data.

CANIL






