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QCD shows chiral and decofinement transitions at almost the same temperature. The deconfinement
transition is discussed in terms of Z3 center symmetry. However, dynamical quarks break Z3 center
symmetry. In this project, we apply different boundary conditions for each quark flavor. This
formulation (Z3-QCD) keeps exact Z3 center symmetry even in the presence of dynamical quarks.
We plan to investigate finite temperature phase transitions of both exact Z3 center and chiral
symmetries of Z3—QCD.

During this trial period, we developed simulation code of Z3-QCD, and the achievements of
preparatory studies are as follows. (1) Gauge configuration generation of Z3-QCD, and parameter
search. Since we use Wilson fermion for quark action in Z3—QCD, we need to tune the mass parameter
in order to realize the chiral limit. From measurement of pion and PCAC masses, we search gauge
coupling and mass parameters for main analysis. (2) By comparing the scatter plot of the Polyakov
loop in Z3-QCD with 3—flavor QCD, we confirmed that Z3-QCD keeps exact Z3 center symmetry even

in the presence of dynamical quarks.
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