Comparison of symmetry energy constraints
from neutron star merger and heavy ion collisions
LIGO Detects a Neutron Star Merger 1326n+1245n @ E/A=270 MeV
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Tidal deformation of the Neutron Star
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Nuclear Physics €< Neutron Star Physics
Using Skyrmes to conduct an overview study of Neutron star properties
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Very little selectivity on tidal deformability at low density
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Sub-saturation constraints do not constrain the tidal deformability or neutron star radii.
However, these constraints are important to understand the neutron crust-core-transition.



Which Density to explore ?
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What observable?
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How to squeeze nuclear matter — Heavy lon collisions
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Determination of symmetric matter EOS from heavy-ion collisions

Danielewicz et al., Science 298,1592 (2002).

Two observable from the
high pressures formed in
the overlap region:

Nucleons are “squeezed
out” above and below
the reaction plane.
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High density constraints from heavy-ion collisions
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Double Ratios vs. Single Ratios [2) 50 MeViu
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Bayesian analysis of n/p ratlos to constralnt SO, L, m;* and m*
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Bayesian analysis of n/p ratios to constraint So, L, ms"‘_ﬁr_\‘d__umv*_.
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Bayesian analysis of n/p ratios to constraint S, L, m,
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Bayesian analysis of n/p ratios to constraint S,, L, m_* and m*
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Physics insights including the EoS from heavy ion collisions
depends heavily on transport model simulations

“All models are wrong; some models are useful”
George Box, 1919-2013



Writing group
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Transport Code Evaluation Project
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Transport Code Evaluation Project

Writing group
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Summary and Outlook

> Laboratory measurements have provided constraints on the symmetry
energy and the equation of state for neutron-rich matter.

e Significant constraints at sub-saturation densities.
* Constraints on effective mass splitting around and above saturation
densities.
» The important density range of p, < p <2p, Is accessible via heavy ion
reaction. =
« Experimental results from éﬁRIT Y, collaboration and others

» Improving the reliability of transport theory predictions.
e Code evaluation project Is making significant progress in this direction.

» Future direction discussions on Thursday 17:35 — 18:15
e Connect our EOS results from HIC to the neutron star merger results
e Send me topics and slides
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