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MOTIVATION: To combine information from heavy- METHOD — BAYESIAN INFERENCE

ion collisions with astrophysical observations 2>

. . . Bayesian Inference is used to combine the information from microscopic nuclear theor
New frontier of Multi-Messenger Physics 4 P Y

(XEFT), astrophysical observations and terrestrial heavy-ion collision experiments

Methodology based on:
T. Dietrich et al., Science 370 (2020) 6523
P. Pang et al., Astrophys.J. 922 (2021) 1, 14

The posterior distribution of the combined Pure Neutron Matter Equation of State (EQS) is
dependent on the prior from Astro and likelihood of the HIC measurements for a given EOS

p(EOSIMMA, HIC)  p(HIC|EOS)
x p(MMA|EOS)p(EOS)
— p(HIC|EOS)p(EOS|MMA)
= Luic(EOS)Puma (EOS)

For the likelihood function, pressure is a function of density for a given EOS and the relative
accuracy of experimental results at various densities is accounted for

Lmc(EOS) = /dn P(n, P = P(n; EOS)|HIC)
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HIC tend to prefer EOSs stiffer than the ones favored by astro observations (up to 2n_,,)
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" HIC experiments show remarkable agreement with
‘5 astrophysical observations at ‘lower’ densities
lsg (~1.5n,), i.e., where HIC data is available
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FUTURE AT HIGHER DENSITIES
2.5Ngat 33 Pressure PDF at > 2.5n,, is driven completely by Astro because
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5 g energy and no precise data for symmetric nuclear matter
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Future HIC experiments probing higher densities can
; contribute significantly to constraint the properties of
10 20 50 100 200° ; .
=3 pure neutron matter under this Bayesian framework
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