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(L) QCD at finite density will reveal the QCD phase structure, and provide important
information on heavy ion collision experiments and interior neutron stars. The first principle
calculation by Lattice QCD simulation is quite important because it provides more reliable
information than present phenomenological approaches and extrapolation from the zero density
information.

However, the finite density QCD simulation suffers from the signh problem and we can not employ
the standard Monte Carlo methods. We have developed a fugacity expansion formula of the Wilson
fermion determinant and test it: we evaluate the canonical partition functions at zero and
imaginary chemical potential regions, and calculate the whole chemical potential regions with
the canonical partition functions. Currently we investigate on small lattices how much (or less)
information of large density regions in generated configurations (over—lap problem). After

completing this investigation, we will challenge large scale simulations.
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1. 31st International Symposium on Lattice Field Theory, Mainz, R >, 201347 A 31 H
“Pursuing QCD Phase Transition with Lattice QCD and Experimental Data”
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