Binary neutron-star merger simulations on a moving mesh
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Relativistic hydrodynamic simulations with AREPO Neutrino transport
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Moving mesh follows the fluid / | F « We are implementing gray M1 transport in
Lot L AREPO, evolving the neutrino energy density
Novel tool minimizing advection errors f _ s 7 | and flux integrated over neutrino energy.
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Atomic data Connecting to GSI/FAIR experiments
Atomic energy levels and transition * NUSTAR@FAIR: nuclear masses and beta
probabilities provide the input needed to decay properties for r-process calculations
model how light interacts with the ejecta. 3 : « CRYRING@ESR: atomic data benchmarks
0 and recombination rates for radiative transfer
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Merger simulations Nucleosynthesis Simulated spectra
- - - i ARTIS models how light propagates . . .
Hydrodynamical simulations follow Nuclear reaction networks follow ght propag Comparing predicted spectra with
- - i through the expanding ejecta, .
the matter ejected during the merger, the formation of heavy elements J P J €] observations allows us to test merger models
i - i _ using their structure and composition . . .
providing the ejecta structure and by the rapid neutron-capture process, J P and investigate the properties and
- - icti iti together with atomic data to " .
expansion for subsequent calculations. predicting the composition and g composition of the ejected matter.
heating rate of the ejecta. calculate the emerging radiation.
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Gravitational waves and dense matter Stellar parameters of neutron stars
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What can the post-merger signal reveal about dense matter? Can stellar properties reveal hyperons?
. Our simulations predict how the neutron-star equation of state shapes the e Hyperons can produce a pronounced bending of the mass-radius relation towards
remnant’s oscillations and gravitational-wave signal. smaller radii. Its strongly negative curvature provides a potential signature for
« Today’s detectors observe the inspiral. Einstein Telescope could also detect the hyperonic degrees of freedom in the cores of neutron stars.
high-frequency post-merger signal, probing matter under extreme conditions. o Other non-nucleonic degrees of freedom, such as quarks, may yield similar
. These observations would complement constraints on dense matter from signatures. Studies of dense matter with CBM@FAIR can help constrain the
CBM@FAIR experiments. Image: Einstein Telescope underlying physics.
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