
Acta Physica Polonica B Proceedings Supplement 16, 4-A35 (2023)

BETA DECAY OF 82Ga STUDIED
AT THE ALTO FACILITY∗

L. Al Ayoubia,b, I. Mateab, A. Kankainena, D. Verneyb

H. Al Falouc, G. Benzonid, V. Bozkurte, M. Ciemalaf

C. Delafosseb, I. Deloncleb, F. DidierJeang, M. Falloth

C. Gaularb, A. Gottardoi, V. Guadillah, J. Guillotb

K. Hadyńska-Klękj, F. Ibrahimb, N. Jovancevick, F. Le Blancb

M. Leboisb, R. Lib, T. Martínezl, P. Napiorkowskim

B. Roussiereb, Yu.G. Sobolev, B. Sowickif , I. Stefanb

S. Stukalov, D. Thisseb, G. Tocabensb

aUniversity of Jyväskyla, Accelerator Laboratory, Department of Physics
P.O. Box 35, 40014 University of Jyväskyla, Finland

bUniversite Paris-Saclay, CNRS/IN2P3, IJCLab, 91405 Orsay, France
cFaculty of Sciences 3, Lebanese University, Michel Slayman Tripoli Campus

Ras Maska 1352, Lebanon
dINFN, sezione di Milano, Dipartamiento di Fisica, Milano, Italy

eNigde University, Science Faculty, Department of Physics, Nigde, Turkey
fInstitute of Nuclear Physics Polish Academy of Sciences, Kraków, Poland

gIPHC UMR 7178, CNRS/IN2P3, 67037 Strasbourg, France
hSubatech, CNRS/IN2P3, Nantes, EMN, 44307, Nantes, France

iLaboratori Nazionali di Legnaro, 35020 Legnaro, Italy
jDepartment of Physics, University of Oslo, Oslo, Norway

kFaculty of Sciences, University of Novi Sad
Trg Dositeja Obradovića 3, Novi Sad, Serbia

lCentro de Investigaciones Energeticas Medioambientales
y Tecnológicas (CIEMAT), Madrid, Spain

mHeavy Ion Laboratory, University of Warsaw, 02-093 Warsaw, Poland

Received 28 November 2022, accepted 10 January 2023,
published online 22 March 2023

Excited states in the N = 50 nucleus 82Ge have been investigated
via beta decay of 82Ga at the ALTO facility. More than 50 new gamma
transitions were identified. The preliminary results are presented in this
work.
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1. Introduction

Most of the heavy elements in our universe are created via the rapid (r)
and the slow (s) neutron-capture processes. Modeling the r-process requires
information on the properties of neutron-rich nuclei, such as their masses,
β decay half-lives, and β-delayed neutron emission probabilities, which pro-
vide essential inputs for the astrophysical r-process calculations [1]. The first
r-process abundance peak is located at A ≈ 80, and therefore this region is
of special interest for the r-process. The Pygmy Dipole Resonance (PDR)
interpreted as the oscillation of a neutron skin against an isospin-saturated
core brings a non-negligible dipole strength at excitation energies that can
be populated by β decay in neutron rich-nuclei. The way β-decay connects
with PDR states in the daughter nuclei is an open question and only scarcely
investigated [2]. These states are around the neutron separation energy Sn

and compete with delayed neutron emission.
In this contribution, the investigation of high energy excited states in

the N = 50 nucleus 82Ge populated by the beta decay of 82Ga is reported.

2. Experimental set-up

The neutron-rich Ga beam was produced at the ALTO facility operated
by the IJCLab (Orsay, France) [3]. A 50 MeV electron beam was impinged
on a uranium carbide target (UCx). The fission products were diffused out of
the target and laser ionized. The fission fragments were then selected by their
mass-to-charge ratio using the PARRNe magnetic spectrometer. The 82Ga
beam was finally guided by a set of electrostatic dipoles and quadrupoles
through the beamline to the BEta Decay Studies at Orsay (BEDO) detection
setup [4].

The 82Ga beam was implanted on an Al-coated Mylar movable tape
to periodically remove the accumulated activity. The collection point was
surrounded by a BC408 plastic detector covering about 74% of the solid
angle and placed under vacuum for β-electrons detection.

The γ-detectors mounted around the implantation point are shown in
Fig. 1. The detection setup was composed of 3 PARIS (Photon Array for
studies with Radioactive Ions and Stable beams) clusters for high-energy
γ detection (total efficiency ϵ = 1.5 (1)% at 5 MeV) [5, 6], combined with
a segmented Clover detector (ϵ = 0.41 (4)% at 1.17 MeV) and a HPGe
detector (ϵ = 2.12 (2)% at 1.17 MeV). The FASTER digital data acquisition
system was used to read out all the signals [7].
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Fig. 1. A schematic view of the γ-detectors of the BEDO detection setup.

3. Experimental results

The beta-coincident γ-rays from the decay of 82Ga were investigated,
and 76 gamma transitions were assigned to 82Ge, where 54 of them were
observed for the first time.

The neutron separation threshold of 82Ge is Sn = 7.194 (3) MeV [8],
and this work revealed γ-transitions from states up to 700 keV above this
value. The energy levels populated above Sn are around 7.2, 7.4, 7.8, and
7.9 MeV (Figs. 2, 3). These states decay directly to the 0+ ground state

Fig. 2. (Color online) High-energy part of the β-gated γ-spectrum from the Clover
detector. The identified peaks of 82Ge are marked with red/black dots. The “E”
represents the lines corresponding to the escape peaks.
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Fig. 3. Part of the β-gated γ-spectrum from the PARIS detector. The highest
energy gamma-ray transitions assigned to the decay of 82Ga are marked.

of 82Ge, which is an argument in favor of assigning them with a 1− spin
and parity. However, the calculated log(ft) values for the feeding of these
states are higher than 6, not compatible with an allowed beta transition.
We remind the reader that the ground state of 82Ga has a tentative (2, 3)−

spin and parity. Only a few log(ft) values are low enough to be compatible
with feeding to 1− states. All these states are below the neutron threshold.
Theoretical calculations are needed to understand the physics behind these
results better.
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