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OUTLINE

* Problem statement — Dense Matter asymptotics
* Quasiparticle models

e Speed of sound

e Solution - Dynamical quark model

* Mean field v/s Dynamical models

e Speed of sound (revisited)

 Quark number susceptibility

* Summary

e Outlook
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Figure 1. PDF of the sound speed squared as function of the energy
density. The purple region marks the 95%-interval of maximum
central energy densities, so that the vertical purple line represents an
estimate for the largest possible energy density in a neutron star. The
orange contour marks the region containing EOSs with c2 < 1/3.
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ABSTRACT

Determining the sound speed cs in compact stars is an important open question with numerous implications
on the behaviour of matter at large densities and hence on gravitational-wave emission from neutron stars. To
this scope, we construct more than 107 equations of state (EOSs) with continuous sound speed and build more
than 108 nonrotating stellar models consistent not only with nuclear theory and perturbative QCD, but also with
astronomical observations. In this way, we find that EOSs with sub-conformal sound speeds, i.e., with ¢2 < 1/3
within the stars, are possible in principle but very unlikely in practice, being only 0.03% of our sample. Hence,
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MEAN FIELDS
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The s 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

the vector channel, and

after the chiral restoration, which has been
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SUMMARY

* NJL fails to reach conformal limit in dense
matter

e Speed of sound highly sensitive to dynamical
effect

* Momentum-dependence modifies
qguasiparticle dispersion relation, generating
natural medium dependence -> conformal
limit

* A dense matter theoretical model must
ensure correct dressing of chemical potential
to ensure correct asymptotics



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