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(F3C) Via finite-temperature lattice simulation of the Z3-center-symmertic QCD-like theory, called Z3-QCD,
we attempt to understand the long-standing question on the relation between chiral and center transitions in
finite-temperature QCD. Z3-QCD realizes 3-flavor SU(3) gauge theory with exact Z3-center symmetry by
imposing different twisted boundary conditions by 2pi/3 on the 3 flavors. We perform lattice simulations for the
theory with emphasis on temperature dependence on the VEV of Polyakov-loop (an order parameter of center
symmetry). We find out the phase transition associated with spontaneous center symmetry breaking, with the sign
of the first-order transition, or the hysteresis depending on the thermalization process. We also show the crossover
transition of chiral symmetry has the hysteresis in the same temperature range as the center phase transition.
Furthermore, we find that the flavor symmetry breaking gets manifest in the high-temperature phase in this
specific model. This simulation has initiated a new approach to understanding the relation of chiral and center

transitions, which could influence on future works on the subject.
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