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To derive the distribution of magnetisation in
neutron-rich potassium isotopes
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This study aims to precisely measure the hyperfine structure (HFS) constant A, in neutron-rich potassium
isotopes [1]. The in-beam laser-rf double-resonance spectroscopy [2] in a collinear geometry will be performed
to obtain the relative precision of up to 10-4. This method, which has previously been applied only to stable
isotopes, brings significantly enhanced precision through the use of rf excitations between substates of the
ground hyperfine structure multiplet. In our experimental setup, an ion beam is optically pumped before it
enters a 2-meter-long region, where it propagates collinearly with a traveling rf wave. When the RF frequency
is resonant with the energy difference between two adjacent hyperfine sublevels, it allows the population of
ions to transition. Then the beam enters the probing zone, where optical photons are monitored and detected.

The A factor obtained, will be combined with the magnetic dipole moments measured using 5-NMR technique
[3] to calculate the magnetisation distribution within the neutron-rich nuclei. The data interpretation will
be done with the help of nuclear density functional theory approach with angular momentum symmetry
restoration [4] 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 [5]. 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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