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The present study focuses on the low-energy phenomenology associated with quantum chromo-
dynamics (QCD), where mesons and their interactions serve as the pertinent degrees of freedom, 
rather than the fundamental constituents of quarks and gluons. The presented work examines the 
mesonic potential contributions to the Lagrangian of the extended linear sigma model (eLSM) for 
(pseudo-)scalar and (axial-)vector meson fields across various quark flavors.  Given that SU(4) con-
figurations are completely based on SU(3) configurations, the possible relationships between meson 
states in SU(3) and those in SU(4) were explored at finite temperature. For the finite-temperature case 
the mean-field approximation with the Polyakov loop was used.  

The temperature dependence of meson masses shows that although various meson states exhibit 
unique patterns in their mass changes with temperature, they all seem to share a similar range of 
dissolution temperatures. This implies that the critical temperature marking the phase transition from 
hadrons to quarks varies slightly depending on the meson states. Such near‑universality of the disso-
lution scale suggests that the deconfinement transition is a relatively sharp phenomenon, despite the 
diversity of hadronic species. The quarkonium states, formed by a quark and its antiquark, are largely 
unaffected by variations in the temperature. This resilience makes heavy quark onia particularly use-
ful probes of the hot medium, as they remain bound up to temperatures close to the transition. 
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