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To understand the different components of the nuclear force, the investigation of structural effects
towards the outskirts of the nuclear chart - like shell-quenching or the emergence of new magic numbers
- are of utmost importance. The calcium isotopic chain with a closed proton shell and two doubly-magic
nuclei is an ideal test-bench for nuclear shell evolution. It has been extensively studied experimentally
as well as theoretically from the valley of stability to the verge of existence. The new mass values of
53,54Ca reported here provide strong evidence for a shell closure at N = 32. Moreover, the new masses
offer a stringent test for microscopic calculations with three-nucleon forces derived from state-of-the-art
chiral effective-field theory.

Precision measurements on radioactive ions are performed with the mass spectrometer ISOLTRAP
at CERN. Minute production rates, which are often mixed with huge amounts of isobaric contamina-
tion, and millisecond half-lives pose enormous challenges on the experimental setup and often require
new experimental techniques. For the measurements discussed in this contribution, the recently in-
stalled multi-reflection time-of-flight mass separator (MR-TOF MS) has been used as a spectrometer.
The measurements of the calcium isotopes will be presented together with an overview of the enhanced
ISOLTRAP setup. It will be discussed how the masses of exotic calcium isotopes pin down nuclear
forces.


