
The 2nd International African Symposium on Exotic Nuclei IASEN2024 / Book of Abstracts

low-lying excitation region in 9B through the momentum-analysis of the tritons, detected at the
FOCAL PLANE in coincidence with the detection of the protons by CAKE.

Future work includes R-matrix analysis, required to unambiguously identify the first 1/2+ state in
9B.

Notes:

38

Fingerprints for chirality-parity violation in atomic nuclei with
reflection-asymmetric triaxial particle rotor model
Author: Shuangquan Zhang1

1 School of Physics, Peking University, Beijing

Corresponding Author: sqzhang@pku.edu.cn

Since the pioneering work of nuclear chirality by Frauendorf and Meng in 1997 [1], candidate chiral
doublet bands in more than 50 nuclei have been reported [2]. Based on the microscopic relativistic
density functional theory, the phenomenon of multiple chiral doublets (MχD) was predicted [3]. The
observation of MχD bands with octupole correlations in 78Br further shows nuclear chirality can be
robust against octupole correlations and encourages the exploration of the simultaneous chiral and
reflection symmetry breaking in a reflection-asymmetric triaxial nucleus [4].

In this talk, the developed reflection-asymmetric triaxial particle rotor model (RAT-PRM) will be in-
troduced [5]. This model is applied to investigate the nuclear Chirality-Parity (ChP) violation, which
simultaneously breaks chiral and reflection symmetries in the intrinsic frame. The fingerprints for
the ChP violation including the nearly degenerate quartet bands and the selection rules of the elec-
tromagnetic transitions are provided [6]. By using the RAT-PRM, the observed low-lying positive-
and negative-parity structures in some nuclei have been studied [7,8].
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As a result of a recent experimental series on SHELS separator (FLNR JINR), new experimental data
about spontaneous fissionwas obtained for a range of heavy nuclei. The isotopes of interest were syn-
thesized in complete fusion reactions (244,246Fm, 250,252,254No, 256Rf, 260Sg) and multi-nucleon
transfer reactions (Am isomers). The modern SFiNx system and planned SHE Fission TPC detec-
tor aimed to investigate the SF properties of short-lived superheavy nuclei on a GRAND gas-filled
separator (SHE Factory) will be discussed.
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In an effort to contrbitute towards a better understanding of the dynamics of three-body weakly-
bound systems, we present an analysis of the effect of three-body and nucleon-nucleon interactions
on the ground-state binding energy and wave function. It is found that the for a deeper three-body
interaction, the 22C → 20C + n + n remains bound even when the neutron-neutron interaction
is switched off, unlike what would be intuitively assumed. These results shed more light on the
relevance of the three-body force in a three-body weakly-bound system. We believe this conclusion
would be valid for other three-body weakly-bound neutron systems.
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A campaign of measurements has been performed at the IGISOL facility, Accelerator Laboratory of
Jyväskylä, exploring a long chain of silver isotopes resulting in measurements of charge radii, elec-
tromagnetic moments, spins, masses and excitation energies [1,2]. Different productionmechanisms
have been used, including fission, light- and heavy-ion fusion-evaporation. When combined with
different experimental techniques, we have been able to probe the evolution of nuclear structure
between the two neutron shell closures, N = 50 and N = 82.
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