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The pressure-volume-temperature (P-V-T) equation-of-state (EoS) of liquid iron provides important information
(reference adiabat, density p and higher order thermodynamic parameters) in modelling the internal structure of
planetary bodies with Fe-based cores. Relevant P-conditions range from a few GPa (Moon, Mercury) through the
100 GPa range (Earth) to several TPa (super-Earths). Experimental data on p in the liquid stability field are scarce
and a thermodynamic assessment of p depends on matching Gibbs energy along the melting line which remains
controversial to this day. The alternative determination of a P-V-T EoS based on ab-initio simulations, on the other
hand, suffer from the fact that p at ambrent P is predicted too large by as much as 20% [e.g., 1,2]. Here [2], we have
fitted P- V T-E-S Iresults fro molecular dynamlcs simulations with a self- consrstent thermodynamlc EoS

the correction is um-ruml and shows the correct I|m|t|ng behavior at high and Iow P,
thermodynamic self=con: 3) d. Using this combination, our EoS reproduces p from
shock-wave experiments ellFastpr USImModelsy but st a significantly improved agreement at ambient P,
the critical point and the's EcSUrEMeEnmntheNergesvollime press at 4.3 GPa [5]. We explore the performance
of our thermodyna "EoS models for liquid iron [1,6,7] over a wide
range of conditions: (i] fiperature, (ii) along the melting curve of Fe to 40
GPa, relevant for the ca plar system, (iii) along isentropes in the Earth's
outer core and (iv) for the core of super ly modelled T-profile in the core [8]

T FEEMEeNmomcomputed properties with experiments and other
thermadynamic models that are basel an asSesSSIT DIfthERphaserdiagram at ambient and moderate P [6,7],

showin'g how ab-initio molecular dynamics simulati Can neru’s ar with other techniques. For the Earth's
f ves (acoustic velocity and Grineisen
parameter) show S|gn|f|cant dlfferences For the co 8], differences in p from various EoS

extrapolation of all models. The robustness of the different r ulatlons of Fe EoS at condltlons of the cores of
super - Earths is encouraglng in the sense that it will allow for a meaningful inversion of planetary structure (e.g.,
core radius ratio) once relevén‘t astronomical observations become available [9].
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