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Search for the critical endpoint in high-statistics
lattice QCD simulations

One method to estimate the position of the critical endpoint of QCD is to model the free energy as a rational
function of the baryon chemical potential µB and determine the Lee-Yang edge singularities. Using high-
statistics simulations on 4HEX improved staggered 163×8 lattices by the Wuppertal-Budapest Collaboration
we estimate the location of the closest singularity in the QCD phase diagram. Using this lattice setup we are
able to reach an unprecedentedly low temperature of T = 100MeV in our simulation dataset. To understand
the true predictive power of such an approach we analyze the systematic uncertainties of such an approach
in detail. We compare various ansätze, including formulations that preserve baryon charge quantization by
forcing the appropriate periodicity in the imaginary chemical potential. The parameters can be constrained
by the cumulants of the net baryon density calculated with lattice simulations at µ2

B ≤ 0. Thus, we also
compare single point and multipoint Padé approximations.
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