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Gap equations
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SPEED OF SOUND — DENSE MATTER DOMAIN
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The quark-number susceptibility x, is examined as an observable which may help to reveal the physical picture of the high-
temperature phase of QCD. It is emphasized that y, is intimately related with the fluctuations in the vector channel of the system.
It is shown that the results of the recent lattice simulations of , can be understood in terms of a possible change of the interactions
between quark and anti-quarks in the vector channel, and imply that the fl ions in the vector channel is greatly supp d
in the high-temperature phase in contrast with those in the scalar and pseudo-scalar ones.

Fig. 1. The temperature dependence of the quark-number sus-
ceptibility y, in the unit of N;7? with some of the vector coupling
gvA% gyA*=0, 0.5, 2, 3, 5, 10, 20, which are indicated with the
numbers attached to the respective curves. The dash-dotted line
shows the free massless case. The small circles are the lattice re-
sult on an 8°x 4 lattice with the quark mass m/T=0.2 [7] com-
piled in ref. [9].
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SUMMARY & CONCLUSION

Effective quasiparticle models (eg. NJL, Walecka)
translate to non-conformal dense matter
asymptotics.

Speed of sound highly sensitive to dynamical effects.
Gluon exchange-motivated momentum-dependent
potential modifies quasiparticle relation generating
natural medium dependence —---> conformal limit.
Couplings are naturally implemented in dynamical
model.

A dense matter model must ensure correct dressing
of chemical potential for correct asymptotics.
Dynamical model explains ONS in dense & finite T.




@ So far we only fix UV: conformal limit / perturbative QCD.
@ IR: confinement and chiral symmetry <-> formally related to the gluon
exchange.
@Can we find a density functional that gives comparable results to a
dynamical model?
o oU
Bo=p+ By
@ Dynamical effect in diquark gap and superconductivity.




