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The low-lying isomeric state of the 229Th nucleus has been intensively discussed as a candidate for nuclear
clocks. Different approaches are pursued worldwide, either based on Th-doped crystals or lowly charged
Th ions. The HITHOR project follows a different approach by utilizing nuclear hyperfine mixing (NHM) in
highly-charged hydrogen-like 229Th89+. GSI offers the unique possibility to produce Th in this charge state
and it is planned to conduct a series of successive experiments at the ESR storage ring, the SPECTRAP Penning
trap, and the quantum logic spectroscopy setup, which is currently build behind the HITRAP deceleration fa-
cility. The aim is to successively reduce the uncertainty of the nuclear transition, with the ultimate goal of
establishing a new time standard based on a 229Th nuclear clock.
The first step of this endeavor is the demonstration of NHMat the ESR bymeans of collinear laser spectroscopy.
Due to hyperfine quenching of states with the same total angular momentum, the transition probability is sig-
nificantly enhanced, making the transitions within the hyperfine structure of 229Th89+ accessible to conven-
tional laser spectroscopy. The production of 229Th from a 229U primary beam, as well as the preparation of an
electron-cooled bunched 229Th beam, has already been successfully demonstrated. Initial laser spectroscopy
attempts were carried out at a beam energy of 189 MeV/u, which Doppler-shifts the 8.34 eV transition into
the visibile regime.
In this talk, I will present the current status of the experiment as well as the associated experimental challenges.
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