
Tools to study radioactive molecules at
ISOLDE-CERN

S. G. Wilkins1, R. F. Garcia Ruiz1, M. Athanasakis-Kaklamanakis2,3, M. Au4, S. Bai5, I.
Belosevic1,6, R. Berger7, M. L. Bissell8, A. A. Breier 9, A. J. Brinson1, K. Chrysalidis4, T. E.
Cocolios3, R. P. de Groote10, M. Duggan8, K. T. Flanagan8,11, S. Franchoo12, S. Geldhof3, T.
F. Giesen9, F. P. Gustafsson3, T. A. Isaev13, J. Johnson3, J. Karthein1, A. Koszorus14, Yi.
Liu5, Yo. Liu5, G. Neyens2,3, J. Reilly8, C. M. Ricketts8, S. Rothe4, H. A. Perrett8, S. M.
Udrescu1, A R. Vernon 1, S. Wang5, Q. Wang15, X. F. Yang5, P. Zhang5

1Massachusetts Institute of Technology, Cambridge, MA 02139, USA,

2EP Department, CERN, CH-1211 Geneva 23, Switzerland

3KU Leuven, Instituut voor Kern-en Stralingsfysica, B-3001 Leuven, Belgium

4Systems Department, CERN, CH-1211 Geneva 23, Switzerland

5School of Physics and State Key Laboratory of Nuclear Physics and Technology, Peking University, Beijing 100871, China, 6TRIUMF,
Vancouver V6T 2A3, Canada

7Fachbereich Chemie, Philipps-Universitat Marburg, Hans-Meerwein-Straße 4, 35032 Marburg, Germany

8School of Physics and Astronomy, The University of Manchester, Manchester M13 9PL, United Kingdom

9Laboratory for Astrophysics, Institute of Physics, University of Kassel, 34132 Kassel, Germany

10Department of Physics, University of Jyvaskyla, PB 35(YFL) FIN-40351 Jyvaskyla, Finland

11Photon Science Institute Alan Turing Building, University of Manchester, Manchester M13 9PY, United Kingdom

12Institut de Physique Nucleaire Orsay, IN2P3/CNRS, 91405 Orsay Cedex, France

13Petersburg Nuclear Physics Institute, Gatchina, Leningrad District 188300, Russia

14Department of Physics, University of Liverpool, Liverpool L69 7ZE, United Kingdom

15School of Nuclear Science and Technology, Lanzhou University, Lanzhou 73000, China

Molecules that are composed of at least one unstable isotope offer a versatile platform upon
which a diverse range of physical phenomena can be explored. In fundamental physics
studies, subtle effects resulting from the violation of fundamental symmetries can be
dramatically amplified in certain classes of molecules [1-4]. These additional dimensions
enable a particular molecule to be engineered to possess an unparalleled sensitivity to a
particular symmetry-violating effect that far exceeds the systems that currently set the
strictest limits on new physics beyond the Standard Model. In addition to being of marked
interest for fundamental physics, these molecules are of significance in other areas of
research encompassing nuclear structure [5], chemistry [6] and astrophysics [7].

This contribution outlines the technique used to realize the first laser spectroscopy study of a
short-lived molecule at ISOLDE-CERN [8]. An overview of techniques that can be used to
study radioactive molecules at the facility will be given including an outlook on the next steps
of the program in the upcoming years.
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