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Prospects of precision measurements with thorium
ions trapped inside Coulomb crystals of °Ca*
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Nuclear properties of thorium offer an opportunity for a number of novel applications,

such as direct laser excitation of the nucleus in the case of 22°Th, which may serve for the construction
of a nuclear clock, and also for testing fundamental symmetries [1-4]. In the framework of the Trapping
And Cooling of Thorium Ions with Calcium (TACTICa) collaboration, we present loading and trapping single
Z32Th ™ jons into a linear Paul trap, with thorium ions being inserted into small crystals of trapped “°Ca™ ions,
which provide sympathetic cooling [5]. Trapped **>Th™ ions are identified in two ways: non-destructively,
from the gaps in the laser-induced calcium fluorescence pattern of the crystal, and from a time-of-flight signal
after their extraction from the Paul trap [6]. We further discuss the possibilities for future studies of 22Th
ions and thorium-containing molecules.

[1] E. Peik, and Chr. Tamm. Europhys. Lett., 61, 181 (2003).

[2] C.J. Campbell, A. G. Radnaev, A. Kuzmich, V. A. Dzuba, V. V. Flambaum, and A. Derevianko. Phys. Rev.
Lett., 108, 120802 (2012).

[3] V. V. Flambaum. Phys. Rev. Lett. 97, 092502 (2006).

[4] V. V. Flambaum. Phys. Rev. C 99, 035501 (2019).

[5] K. Groot-Berning, F. Stopp, G. Jacob et al. Phys. Rev. A 99, 023420 (2019).

[6] E. Stopp, K. Groot-Berning, G. Jacob et al. Hyp. Int. 240, 33 (2019).

Authors: VIATKINA, Anna (Johannes-Gutenberg-Universitit Mainz); GROOT-BERNING, Karin (Johannes-Guten-
berg-Universitat Mainz); STOPP, Felix (Johannes-Gutenberg-Universitiat Mainz); JACOB, Georg (Johannes-Guten-
berg-Universitit Mainz); BUDKER, Dmitry (Helmholtz Institute Mainz and UC Berkeley); HAAS, Raphael (Helmholtz-In-
stitut Mainz and Johannes-Gutenberg-Universitit Mainz); RENISCH, Dennis (Helmholtz-Institut Mainz and Johan-
nes-Gutenberg-Universitdt Mainz); RUNKE, Jorg (Johannes-Gutenberg-Universitdt Mainz and GSI Helmholtzzen-
trum fiir Schwerionenforschung GmbH); THORLE-POSPIECH, Petra (Helmholtz-Institut Mainz and Johannes-Guten-
berg-Universitat Mainz); LI, Wenbing (Johannes-Gutenberg-Universitidt Mainz and Center for Gravitational Experi-
ments, School of Physics, Huazhong University of Science and Technology); KIECK, Tom (Helmholtz-Institut Mainz
and Johannes-Gutenberg-Universitdt Mainz); DULLMANN, Christoph (Helmholtz-Institut Mainz, Johannes-Guten-
berg-Universitidt Mainz, and GSI Helmholtzzentrum fir Schwerionenforschung GmbH); SCHMIDT-KALER, Fer-
dinand (Johannes-Gutenberg-Universitat Mainz and Helmholtz-Institut Mainz); FLAMBAUM, Victor (University
of New South Wales and Johannes-Gutenberg-Universitdt Mainz); KOZLOV, Mikhail (Petersburg Nuclear Physics
Institute)

Presenter: VIATKINA, Anna (Johannes-Gutenberg-Universitat Mainz)

Session Classification: Poster session



