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Cold (“T=0") mature NSs, NSs in inspiral phase before merger

= To relate astro observations and extract info on NS properties > TOV/ODE - EoS P(p)
> unified, consistent (and as microscopic as possible) description of NS matter
> reverse engineering? but: precision of measurements vs sensitivity?

Image Credit: 3G Science White Paper
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id Neutron stars, full equilibrium (T = 0)
Cold (“T=0") mature NSs, NSs in inspiral phase before merger

» To relate astro observations and extract info on NS properties > TOV/ODE - EoS P(p)
> unified, consistent (and as microscopic as possible) description of NS matter

> reverse engineering? but: precision of measurements vs sensitivity? [ 55;230 »
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il Neutron stars, out-of-equilibrium T > 0

NSs after merger

» Simulations of post-merger - hydro + micro > EoS P(p,T,Y.)
» EoS P(p,T,Y,) out-of-equilibrium (+ rates) = identification of phase transition? but: strong PT!
> hydrodynamic modelling (including rotation, oscillation, etc.), but: computation time vs systematics?
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= Core-collapse = hydro + micro > EoS P(p,T,Y,) + electron capture (EC) + neutrinos _ ,,| » =72

il Supernovae, out-of-equilibrium T > 0

Core-collapse + explosion mechanism 100 [ e ey :

NSE
(Nuclear Statistical Equilibrium)

> consistent EoS + EC rates E P ot

> hydrodynamic modelling (including rotation, etc.) Al
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Bl Proto-neutron stars

PNS cooling + NS/magnetar formation

= PNS modelling: formation and cooling -2 EoS P(p,T,Y,)
> consistent EoS P(p,T,Y.) (out-of-equilibrium)
> different timescales (us=>ms->mins) + multi-D hydro modelling + v treatment
» magnetar formation (role of B, rotation, dynamo?)

= GW emission
» anisotropic mass ejection and neutrino emission = LISA frequency ?
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kd Nucleosynthesis
SN + NS mergers (r process)

= No nucleosynthesis calculations in France - collaboration with Belgium (ULB) — IAP, Garching, ...
= Reaction-network calculations
» multiple nuclear physics inputs (nuclear masses, fission, EC/p decay, etc.)
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» |n France: nuc.-phys. experiments - reactions / cross sections (GANIL, LP2I Bordeaux, IJCLab, SUBATECH, ...)
+ theory - nuclear structure, fission, n-capture rates, ... (CEA-DAM, IPHC Strasbourg, ...)
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