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QCD based equation of state at finite density with a
critical point from an alternative expansion scheme
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Our study presents a family of Equations of State (EoS) that enable hydrodynamical simulations at unprece-
dentedly large baryon chemical potential (µB) and finite temperature (T ), thus helping to constrain the critical
point’s location by comparing it to experimental data from the Second Beam Energy Scan.
In Ref. [1], a family of equations of state was constructed by combining Taylor expansion QCD lattice results
with 3D Ising model critical behavior. However, the applicability of this family was limited to the range of
0 ≤ µB ≤ 450 MeV. In recent work, [2,3], a resummation scheme was proposed that extrapolates lattice
QCD results to the range of chemical potentials µB

T
= 3.5.

In this work, we combine these approaches to obtain equations of state in the range 0 ≤ µB ≤ 700MeV and
5 MeV≤ T ≤ 800MeV, which match lattice QCD results at low density and contain a 3D Ising model critical
point. We impose stability and causality constraints and discuss the possible ranges of free parameter choices
arising from the 3D Ising model to QCD mapping. We present thermodynamic observables, including baryon
density, pressure, entropy, energy density, susceptibility, and speed of sound that cover a wide range in the
QCD phase diagram.
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