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We study the surface tension and curvature energy of quark matter in astrophysical conditions, focusing specifically on the thermodynamic conditions prevailing in cold neutron
stars and In hot lepton rich protoneutron stars. We analyze quark matter in chemical equilibrium under weak interactions, which Is relevant for understanding the internal
composition of hybrid stars, as well as "just deconfined" quark matter out of chemical equilibrium, which is the relevant thermodynamic state for describing the nucleation
process of quark matter in compact stars. We explore the role of temperature, density, trapped neutrinos, droplet size and magnetic fields within the multiple reflection expansion
formalism (MRE). Quark matter is described within the frame of different effective models: the MIT bag model and the SU(3)f Nambu-Jona-Lasinio model (NJL), including color
superconductivity and neutrino trapping in both cases. We used as well a mixture of free Fermi gases composed of u, d, s quarks and electrons in chemical equilibrium under weak

Interactions, for studying magnetized quark matter. We explore some astrophysical consequences of our results.
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Interactions (beta equilibrium).

- they have a key role In the beginning of the conversion of a hadronic star
Into a quark star, because they regulate the nucleation rate of the initial
guark drops that trigger the conversion. A just deconfined drop Is
nucleated out of beta equilibrium.

- Systems of strongly interacting matter under the influence of intense
magnetic fields have direct application to the physics of neutron stars and
the properties of quark gluon plasma produced in relativistic heavy ion
collisions

- guark confinement at low energies , Polyakov loop in NJL model (PNJL)

natter 1S In equiiiorium under weak

MRE — finite volume
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Surface tension within NJL model is significantly larger than within the MIT bag model.

p_ _9ure | L= O rE | . MurE
av | Tu.5.0 - a5 | T V,C o ac Tp V.5
SU(2+1); NJL model MIT model

8
L= g0 =ig+G QI7ap)* + (iysta )] Q=Y +Y Q2 +B
$2H S [(Bivsmaa ) Beiystady )] ! .

AA'=2,57

vT [ . ‘s
Qup = —= f ﬁrln[] —I—E:_“f']dkﬁ
0

—ULTT) '3 2
Ecf = L ,,re;{E,:-_f — ,I'.L,:-_sz + A

Including Polyakov loop Potential

Hadronic model: Walecka
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