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Characterization of the nuclear clock isomer 229mTh
and search for the optical excitation

The thorium-229 nucleus possesses a unique first excited state at an energy of only about 7.8 eV, coupled to
the ground state by a transition with a natural linewidth in the mHz range. This transition can be used as
a reference for an optical clock that is highly immune to field-induced frequency shifts and as a sensitive
probe of temporal variations of fundamental constants [1]. Despite many experimental efforts, fundamental
properties of the isomer were still unknown.
We recently performed the first measurement of the nuclear magnetic dipole and electric quadrupole moments
and the mean square charge radius of the isomer [2]. This was achieved via high-resolution laser spectroscopy
of the hyperfine structure of trapped 229Th2+ ions.
We also plan to investigate the excitation of the nuclear isomer via electronic bridge and NEET processes [3,4],
using two-photon laser excitation of high-lying electronic levels in Th+ and Th2+.
This work is supported by Horizon 2020 grant agreement no 664732 “nuClock”.
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