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The mass of the nucleus reflects the total energy of this many-body system and thus is a key property for a
variety of nuclear structure and fundamental investigations. Modern experimental techniques, like storage-
ring or Penning-trap mass spectrometry, have pushed in recent years the limits of sensitivity, resolution and
accuracy. This has allowed to access exotic species very far from the valley of beta-stability. The mass accu-
racy achieved even for very short-lived species in the ms regime and below allowed, e.g., to probe the shell
structures and their evolution toward the neutron dripline or to perform in some regions fine examinations
of the mass surface. This includes many exciting results like, for instance, the establishment of a new, promi-
nent shell closure at neutron number N=32, in excellent agreement with theoretical calculations. In addition,
with the nowadays achievable accuracy in Penning-trap mass spectrometry on short-lived exotic nuclides,
precision fundamental tests can be performed, among them a test of the Standard Model, in particular with
regard to the weak interaction and the unitarity of the Cabibbo-Kobayashi-Maskawa quark mixing matrix.
Furthermore, accurate mass values of specific nuclides are important for nuclear astrophysics and neutrino
physics as well as for the search of physics beyond the Standard Model. In this review, recent trends in the
determination of nuclear masses, their impact on nuclear structure, nuclear astrophysics and fundamental
studies and the comparison to modern calculations will be presented.
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