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The hyperfine anomaly in atomic structure is sensitive to both the composition and radial distribution of
nuclear magnetisation. Although this observable has been known of and measured since the 1950’s, precise
measurements have been sporadic and largely limited to stable nuclei [1]. In the last few years, developments
in the β-NMR technique have provided a level of precision at which magnetic moments of radioactive nuclei
can make meaningful constraints on this observable [2]. However, in all but a few cases, our knowledge of
atomic structure hyperfine parameters remains insufficient. At ISOLDE, we are trying to address this problem
on two fronts. Firstly, where hyperfine structure parameters are sufficiently well known, ultra-high-resolution
β-NMR is being applied to determine the relevant magnetic moments. Secondly, and most significantly, we
are developing new apparatus to measure hyperfine parameters of short-lived nuclei with relevant precision.
In parallel to our experimental efforts to provide new information on the atomic nucleus, atomic and nuclear
theoretical developments are ongoing. With these developments it has become possible to interpret our exper-
imental observations within a modern theoretical framework. In this contribution, our recent measurement
of the hyperfine anomaly in potassium will be presented, along with the developments being undertaken to
enable a targeted but wide-ranging investigation of this observable across the nuclear landscape.

[1] J. Persson, “Table of hyperfine anomaly in atomic systems” At. Data Nucl. Data Tables, 101589, (2023)

[2] R. Harding et al., “MagneticMoments of Short-Lived Nuclei with Part-per-Million Accuracy: Toward Novel
Applications of �-Detected NMR in Physics, Chemistry, and Biology” Phys. Rev. X 10, 041061 (2021)

Author: BISSELL, Mark (CERN)

Co-authors: Dr KOSZORUS, Agota (CERN); SPARKS, Amy; ANTUŠEK, Andrej (Slovak University of Technol-
ogy in Bratislava, ATRI, Faculty of Materials Science and Technology in Trnava, J. Bottu 25, 917 24 Trnava, Slovak
Republic); HURAJT, Andrej; NAGPAL, Anu (University of York (GB)); ROBERTS, Benjamin; ZAKOUCKY, Dalibor
(Czech Academy of Sciences (CZ)); PAULITSCH, Daniel (University of Innsbruck (Universität Innsbruck)); WI-
BOWO, Herlik (University of York, York, Uk); MICHELON, Ilaria (Universite de Geneve (CH)); DOBACZEWSKI,
Jacek; GINGES, Jacinda; KOWALSKA, Magdalena (CERN); JANKOWSKI, Marcus (Technische Universitaet Darm-
stadt (DE)); KORTELAINEN, Markus; CHOJNACKI, Mateusz Jerzy (Universite de Geneve (CH)); Dr PESEK,
Michael (Charles University (CZ)); BARANOWSKI, Mikolaj Hubert (Adam Mickiewicz University (PL)); PIER-
SA-SILKOWSKA,Monika (CERN); AZARYAN,Nikolay (AdamMickiewicz University in Poznan (PL)); DEGROOTE,
Ruben Pieter (KU Leuven (BE)); HAN, Rui

Presenter: BISSELL, Mark (CERN)

Session Classification: Recent Experimental Results II


