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In the last years themain experimental approach to the complex nuclear many-body problem has been to track
the variation of nuclear properties with the number of protons and neutrons. This justifies the ever-growing
number of radioactive ion beam experiments and the great importance of binding energies, which are among
the first observables reaching into unexplored regions of the nuclear chart. Their trends are sensitive to a
wide range of nuclear-structure phenomena of single-particle or collective type and hence they constitute, for
virtually every model, an essential input quantity.
In pioneering the techniques of on-line Penning-trap mass spectrometry, the ISOLTRAP experiment [1] at
ISOLDE/CERN has dedicated many years of research to the study of exotic systems at various frontiers of
the nuclear chart. In this work some of the most recent results will be presented. The masses of neutron-
rich cadmium isotopes around 130Cd are an incursion into the effect of the N = 82 magic number below the
tin isotopic chain and its impact on r-process nucleosynthesis [2], while the masses of neutron-rich copper
isotopes up to 79Cu give important insight into the evolution of the Z = 28 and N = 50 “shell closures” and the
double magicity of 78Ni. Midway between magic numbers, the masses of strontium, rubidium and krypton
isotopes beyond N = 60 delineate the “nuclear-shape transition” in the region of nuclides of mass A = 100.
Most of these new measurements have demonstrated the importance of ISOLTRAP’s multi-reflection time-of-
flight mass spectrometer (MR-TOF MS) [3], either as beam purifier or as mass-measurement apparatus. Since
its implementation in the ISOLTRAP setup the MR-TOF MS has become a versatile beam-analysis tool. The
variety of applications of the MR-TOF MS, as well as recent advances in the implementation of the phase-
imaging ion-cyclotron-resonance technique [4] at ISOLTRAP, will be presented.
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