To derive the distribution of magnetisation in neutron-rich potassium isotopes
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Following the N=28 shell closure, a pronounced change in the slope of the charge radii, often
referred to as a "kink", has been observed in neutron-rich calcium isotopes [1,2]. However, the
exact amplitude of this kink and the underlying reasons for this phenomenon remain unclear.
Theoretical predictions suggest that several factors could contribute to this behaviour, including
the presence of large nuclear deformations or significant radial extensions of the nuclear
density distribution. To address these questions and explore the origins of the observed kink,
we aim to determine the distribution of magnetization, specifically the differential hyperfine
anomaly (also known as Bohr-Weisskopf effect), for “*K. This will be compared with the
corresponding distributions in the neighbouring isotopes *’K and *’K. To achieve this, we will
employ the B-Nuclear Magnetic Resonance (NMR) technique [3] to measure the precise
magnetic moments of these isotopes. Additionally, laser-rf double resonance spectroscopy [4]
will be used to determine the hyperfine structure constant (A) with high accuracy.

The data interpretation will be done with the help of nuclear density functional theory approach
with angular momentum symmetry restoration [5] to interpret the variation in these moments
across different angular momentum projections and mass. We employ the Hartree-Fock-
Bogoliubov formalism to determine the electric quadrupole and magnetic dipole moments of
both stable and unstable isotopes using HFODD code [6]. The spectroscopic moments are then
compared with experimental data available. These findings will provide valuable benchmarks
for refining nuclear models and advancing our understanding of the magnetic properties and
structure of neutron-rich isotopes.
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