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Status of the nuclear equation of state

« Some major sources of
constraints:
« Heavy-ion collisions

« X-ray and radio observations of
pulsars

« GW observations of BNS inspirals
and EM counterparts

Few constraints for hot matter at
NS densities!
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Capano et al, Nat. Astr. 4, 625-632 (2020).



Prior work in thermal effects

e Modifying only thermal component usually requires hybrid EOS
o Effective thermal I strongly dependent on temperature and composition

« Neutrinos (if included) incorporated via leakage
« Cannot account for trapped neutrinos in optically-thick regions
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A parameterized EOS 2 oo
§ g et al. 1

« EOS w/ Skyrme-interaction of form %10{_ .

eB(n, )2 T) = ekm(n, )2 T) + epot(n, y) ;:»%100 | |

* e...(n,y,T) depends on effective nucleon St A 7
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masses m_ and m, zwz:_ Do j
 Can be parameterized by defining é |
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 m™ effectively controls the specific heat g/ ]
capacity = only affects thermal behavior vt gt

Schneider et al, PRC 100, 055802 (2019).



Simulations

t— tmrg - - 614 ms

e Equal mass binaries
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« No magnetic fields = . o
e M1 neutrino transport ~10
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Results
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Observational signatures

e Peak frequency
positively correlated

with m™ 1026
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Summary

e Simulated BNS mergers with parameterized finite-temperature EOS
and M1 neutrino transport

 Higher m™ results in denser, colder cores

o Effective mass m™ shows correlation with peak post-merger frequency
« Models are distinguishable in future GW detectors at SNR 15



M1 vs. MO
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M1 vs. MO (cont.)
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