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The use of table-top high-precision measurements for studying physics beyond the standard model has be-
come an alternative window to physical phenomena that are currently probed only by large-scale colliders
like the LHC [1]. Among them, studies on diatomic molecules have become a promising quatum systems for
diverse fields [2]. Even though most of these studies have been primarily with stable species, the advances
in laser spectroscopy techniques have allowed the study of radioactive species at ISOLDE (CERN) using the
Collinear Resonance Ionization Spectroscopy (CRIS) experiment [3].
Due to the rich electronic, vibrational, and rotational structure inherent in molecules, the sensitivity to differ-
ent observables, such as the electron’s electric dipole moment (eEDM) and nuclear Schiffmoments, is expected
to be enhanced in radioactive polar molecules [4]. However, their molecular structure is poorly known, re-
quiring preparatory spectroscopic studies of their electronic structure.
So far, RaF and AcF are the only short-lived radioactive polar molecules whose structure has been studied.
After two experimental campaigns at CRIS (2018, 2021), many electronic levels in RaF have been studied with
broadband laser spectroscopy [5], as well as one optical transition in high resolution [6]. This has shown the
capacity of collinear laser spectroscopy at radioactive ion beam facilities for the study of radioactivemolecules,
as well as benchmarking the predictive power of state-of-the-art quantum chemistry.
This poster will present why molecules are ideal probes for eEDM studies, along with the basic principles of
molecular spectroscopy. An overview of the CRIS technique and results from RaF [7], revealing most of the
predicted electronic excited states up to 30.000 cm-1, will also be presented.
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