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Abstract

This thesis deals with the study of the deconfining phase transition (DPT) from a hadronic
gas phase (HG) consisting of massive pions to a Quark-Gluon Plasma phase (QGP)
containing gluons, massless up and down quarks and massive strange quarks, and antiquarks.
The two phases are supposed to coexist in a finite volume, and the finite size effects are
studied, in the case of a thermally driven phase transition at vanishing chemical potential as
well as in that of a density driven deconfining phase transition at finite temperature. Finite-
mass effects are also examined, then the color singletness condition for the QGP is taken into
account and finite size effects are investigated in this case also, by examining the variations of
several physical quantities, as the order parameter, the energy and entropy densities, the
susceptibility, the specific heat density, the pressure and the sound velocity, allowing to probe
the behavior of the system at the phase transition.

Several interesting results are obtained, and the main ones can be summarized in the two
following points: First, that the behavior of thermodynamic quantities characterizing the
deconfinement phase transition in a finite volume within the phase coexistence model, in the
presence of massive particles, is similar to the case of massless particles, signaling a first
order character of the transition. Second, the presence of massive particles has as effects to
shift the transition temperature to smaller values, to lower the number of degrees of freedom
in the QGP phase as well as to slow down the sound velocity at low temperatures, where the

temperature over pion mass ratio is small, i. e., in the hadronic phase, preventing it from

attaining the value cs2 = 1/3for an ultra-relativistic ideal gas.



