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In order to extract an evidence for formation of the quark—gluon—plasma by heavy ion collision
experiments, theoretical understanding of the nature of QCD transition at low but finite densities
is indispensable. We are pushing forward a series of projects to study the phase structure and
thermodynamic properties of QCD on the lattice using improved Wilson quarks. In this project,
we are investigating the equation of state (EOS) in finite—temperature Nf=2+1 QCD at the physical
point adopting the fixed scale approach. Even in the approach calculation of the EOS needs the
beta—function which is also studied in the project. We also have studied the QCD phase structure
at finite temperatures and densities by the histogram method. To extend our previous study in
the heavy quark region to light quarks, we have adopted the reweighting technique to phase—quenched

simulations of finite—density QCD.
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