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Lattice QCD methods allow to calculate the thermodynamic observables at finite temperature and imaginary
chemical potential. The Wuppertal-Budapest collaboration data [1,2] for the temperature dependence of the
leading four Fourier coefficients of the imaginary part of the net-baryon density at imaginary baryochemical
potential is analyzed. We demonstrate how the lattice behavior of these coefficients is naturally described
by the inclusion of the repulsive, excluded volume type interactions between baryons [2], in line with earlier
studies regarding conserved charges fluctuations [3,4].

We formulate a Cluster Expansion Model (CEM), which provides all higher order Fourier coefficients on the
basis of the leading two coefficients [5], and allows to calculate QCD thermodynamics at non-zero chemical
potentials. CEM is shown to be consistent with all the available lattice data, both at g = 0 and at imaginary
baryochemical potential. Moreover, the radius of convergence of the Taylor expansion of the QCD pressure
is found to be finite within CEM, and caused by the Roberge-Weiss like transition [6] in the complex pp/T
plane. No evidence for the QCD phase transition at up /T < 7 is found.

Finally, we present the full equation of state at finite baryon density within CEM, which can be incorporated
in hydrodynamic simulations.
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