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QUARK-GLUON PLASMA/CENTER DOMAINS/HEAVY-ION COLLISIONS/ DY-

NAMIC SYMMETRY BREAKING

Center domains are structures based on spontaneous breakdown of center sym-
metry as expected in quark-gluon plasma (QGP) from lattice QCD calculations. Each
domain is characterized by a finite value of the Polyakov loop, which here serves as an
order parameter to distinguish between confined and deconfined phase. Center domains
might possibly occur in heavy-ion collision and may have influence on observable like
viscosity or elliptic flow. In this work, we develop a fully dynamical model for the
Polyakov loop based on an effective potential and a phenomenological kinetic term.
Studying the time evolution of the Polyakov loop allows us to study formation and de-
cay of center domains in the QGP. The results of this simulation give us insight into the
formation procedure during a heavy-ion collision and help us understand how the do-
main size is influenced by temperature and the kinetic coefficient in our model. We find
that the domain size grows with this coefficient, together with recent data from lattice
QCD, where the domain size was calculated as a function of temperature, we can fix the
value of the kinetic coefficient as a function of temperature. Finally, we determine the

formation time of domains and find it within the lifetime of a QGP at LHC energies,



III

therefore making the formation of center domains a relevant effect that needs to be

considered in future calculations.
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