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The structure of a nucleus can be inferred from its decay patterns and the partial decay widths of
excited states leading to the ground state. A standard method of in-beam γ-ray spectroscopy at
charged particle accelerators relies on γ-γ coincidences, often correlated with the charged particles
or neutrons produced in the same reaction. In charge-particle-induced reactions, J = 1 states are typ-
ically weakly populated, and the sensitivity of measurements may be insufficient to detect weakly
branching transitions. This poses challenges in studying the decay behavior of excitation modes,
such as the nuclear scissors mode and the Pygmy Dipole resonance.
However, J = 1 states can be effectively populated through nuclear resonance fluorescence (NRF),
a two-step process involving the resonant absorption of a γ-ray by a nucleus followed by the re-
emission of γ-radiation [1]. Typically, a γ-ray beam is generated via bremsstrahlung, but specific
nuclear levels can be uniquely excited using a mono-energetic photon beam, such as that produced
by Compton laser back-scattering. At the Extreme Light Infrastructure Nuclear Physics (ELI-NP)
in Romania, the combination of a mono-energetic γ-ray beam from the VEGA machine [2] and the
highly effective ELIADE γ-ray spectrometer [3] enables access to weakly populated low-lying nu-
clear states and transitions with small branching ratios.
The VEGA system is expected to deliver a γ-ray beam with a continuous energy range up to approx-
imately 19.5 MeV and a total flux of 10^11 /s. Its linear polarization of 95% and an average relative
bandwidth of 0.5% will significantly enhance experimental capabilities for studies below the particle
emission threshold in stable nuclei. The ELIADE γ-ray spectrometer consists of eight Compton-
suppressed segmented clover detectors and four Compton-suppressed CeBr3 detectors. The custom-
designed DELILA triggerless digital data acquisition system operates with commercially available
CAEN digitizers.
In my presentation, I will briefly review the Day 1 experiments and then discuss the ELIADE γ-ray
spectrometer. I will present results from implementing various add-back schemes, cross-talk cor-
rections, and anti-Compton rejection techniques, using both standard γ-ray sources and a custom
high-energy γ-ray source.
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The low-energy multipole spectrum in isotopes 250-260No is investigated in the framework of fully
self-consistent Quasiparticle-Random-Phase-Approximation (QRPA) method with Skyrme forces
(SLy6, SkM* and SVbas) is applied. The main attention is paid to nuclei 252No and 254No, where
we have most of the experimental spectroscopic information [3,4]. In addition to low-energy one-
phonon collective states (lm=20,22,30,31,32,43) and K-isomers (K� = 2-,8-,3+). In general, a good
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agreement with the experimental data is obtained. It is shown that, in the chain 250−260No, fea-
tures of 252No and 254No exhibit essential irregularities caused by a shell gap in the neutron single-
particle spectra and corresponding break of the neutron pairing. The low-energy pairing-vibrational
Kπ = 0+ state is predicted in 254No.

[1] P.-G. Reinhard, B. Schuetrumpf, and J. A. Maruhn, Comp. Phys. Commun. 258, 107603 (2021).
[2] A. Repko, J. Kvasil, V.O. Nesterenko and P.-G. Reinhard, arXiv:1510.01248[nucl-th].
[3] R.-D. Herzberg and P.T. Greenlees, Prog. Part. Nucl. Phys. 61, 674 (2008).
[4] R.-D. Herzberg, arXiv:2309.10468[nucl-ex].
[5] F.L. Bello Garrote et all, Phys. Lett. B834, 137479 (2022).

Notes:

25

Search for beta-delayed proton emission from 11Be
Author: Marek Pfützner1

1 University of Warsaw

Corresponding Author: pfutzner@fuw.edu.pl

Even though β-delayed proton emission is a phenomenonwhich typically occurs for neutron-deficient
nuclei, the energy window for this process is also open in a few light, neutron-rich isotopes. Par-
ticularly interesting in this respect is 11Be, which is also a one-neutron halo nucleus [1]. Several
channels for β-delayed particle emission from this isotope are open, including the proton branch,
withQp ∼ 280 keV.The branching ratio (BR) for the latter process is important for the determination
of the Gamow-Teller strength at high excitation energy and for testing models that predict a direct
relation between βp emission and the halo structure. Indirect observations based on accelerator
mass spectrometry (AMS) resulted in conflicting values for this branching ratio [2, 3]. The direct
measurement of the βp BR and energy spectrum was reported recently in Ref. [4] but the results
disagree with the most recent finding of Ref. [3].
We carried out an experiment to search for β-delayed protons from 11Be, using the Warsaw Opti-
cal Time Projection Chamber. The measurement was performed at HIE-ISOLDE facility in CERN,
where a large amount of 11Be ions was implanted into the OTPC detector. The final results of this
experiment will be presented and discussed [5].
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