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➢ QGP signals (GSI (10-40 GeV/N), RHIC  (√SNN> 200 GeV), NICA (√SNN> 4-11 GeV/N)... 
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Rainbow approximation (                      ) + effective model for gluon propagator:
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SINGULARITIES OF THE PROPAGATOR FUNCTIONS !!!







The  Dyson–Schwinger-Bethe-Salpeter approach + rainbow approximation with 

only two-three effective parameters, describe fairly well the vacuum (T=0)

properties (masses,  decay constants…)  of the scalar, pseudoscalar, vector etc.,  

mesons and allow for  Poincarè covariant studies of reactions with mesons



Finite Temperatures

The statistical density matrix:

Ansamble average of an operator : 

















Bethe-Salpeter equation for 
pseudoscalar particles (non-zero T)



Solving of the tBS equation
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➢ The considered model, based on the Dyson–Schwinger-Bethe-Salpeter equations 
with only two-three effective parameters, describes fairly well the vacuum (T=0) 
properties (masses, electroweak decay constants…)  of the scalar, pseudoscalar, 
vector etc. mesons, and allows for a Poincarè covariant study of processes with 
mesons

➢ Within such effective models one can investigate the analytical structure of the 
quark propagators related to such fundamental characteristics of QCD as 
confinement and dynamical chiral symmetry breaking phenomena encoded in the chiral
condensate

➢ A direct generalization of the model for finite temperatures demonstrates that it still 
provides qualitatively descriptions  of critical phenomena in hot matter, however 
qiantitavely the critical temperatures Tc relevant to possible signals of QGP are 
underestimate  in comparison with lattice calculation results. This is a clear indication 
that the interaction kernel must receive an additional dependence on temperature.

➢ We  propose  a T-dependence of the interaction kernel, which suppresses the IR part 
at high temperatures and which provides (pseudo-) critical temperatures close to those 
from lattice calculation. The solutions of the BS-equation at large T (T>100MeV) give 
dissociation instability against fragmentation into state of two quasi free quarks.
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