Nuclear equations of state in explosive astrophysical systems
I. Sagert1 , M. Hempel2 , G. Paglara2 , T. Fischer3 J. Schaffner-Bielich2 and
M. Liebendoerfer4
1
2

Institute for Theortical Physics, Goethe University, 60438 Frankfurt am Main, Germany
Institute for Theortical Physics, 69120 Ruprecht-Karls University, Heidelberg, Germany
3
GSI Helmholtzzentrum für Schwerionenforschung GmbH, 64291 Darmstadt, Germany
4
Department of Physics, University of Basel, 4056 Basel, Switzerland

The description of matter in explosive astrophysical scenarios such as supernova explosions or neutron star merger poses a challenge to nuclear physics.
From the collpase of the progenitor star to the formation of a neutron star or a black hole,
the nuclear equations of state have to cover temperatures in the range of T ∼ 0.1MeV
up to 100MeV, densities from ρb ∼ 105 g/cm3 to far above saturation density, and proton
fractions from Yp ∼ 0.6 down to Yp ∼ 0.1.
The calculation of thermodynamic consistent nuclear equations of state for such ranges in
T , Yp , and ρb is a difficult task, yet, indispensable for reliable modeling of supernova explosions and predictions of observable signals in neutrino emission or gravitational waves.
At the moment only a few equations of state are able to meet these requirements and
are widely used in astrophysical simulations, with a growing demand for new models and
parameter sets to describe nuclear matter, with special attention on the behavior of the
nuclear symmetry energy at high densities.
In this talk I will give an overview of supernova physics and present approaches to the
equation of state. I will discuss observed and possible influences of the nuclear equation of
state on core collapse supernovae. Hereby, I will adress the properties of hadronic matter
as well as approaches to include more exotic nuclear physics such as a quark matter phase
transition or the appearance of hyperons.

