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Prof. Kai Zuber

From stellar spectroscopy it is known that the elements are abundant at its whole
variety, known from the periodic table, not only at the surface of our sun but also at
distant stars. Of particular interest are stars enriched with heavy elements, for example
strontium, barium and europium as well as even trans actinides such as plutonium, and
at the same time poor in iron. In this context, iron is used as a measure of the age of
the star since the amount of iron increases continuously from one stellar generation to
the next, given that the very first generation of stars had zero metal content. While the
nuclear physics process for the synthesis of heavy elements is rather well understood,
known as the neutron capture process, in order to understand the observed stellar
abundances of heavy elements as well as their galactic chemical evolution, explosions
of massive stars have long been considered as the classical astrophysical site. However,
recently, there seems some twist in this standard explosive nucleosynthesis picture. In
order to provide a comprehensive view on the possible solutions of the associated
supernova problem, i.e., the physical mechanism which drives massive star explosions,
large-scale computer models are being developed, within the framework of general
relativistic neutrino radiation hydrodynamics. In my talk | will revisit recent
developments, in particular on the astrophysical modelling side with improved input
physics. To a fair extent, this concerns the yet incompletely understood state of matter
at extreme condition, encountered at the interior of supernova explosions, for which at
present even the world's largest particle and nuclear physics accelerator experiments
cannot provide conclusive insights.
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