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Fig. 1. Normalized isospin density mj/T3 (upper panel)
and normalized pressure AP/T* (lower panel) as func-
tions of uy/my at fixed T = 0.124 GeV. The blue circles

are taken from Ref.[54] for comparison.
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Fig. 2. Chiral and pion condensates as functions of py/ms

at different baryon chemical potentials and temperatures.
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in Fig. 2.
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chemical potential at various baryon chemical potentials
and temperatures. Conventions for colors and lines are the

same used in Fig. 2.
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Fig. 5. The equation of state obtained with the variation of
(a) isospin and (b) baryon chemical potentials respectively,
while the orange shaded area denotes the lattice data taken
from Ref.[40].
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Fig. 6. Sound velocity as a function of py/msy at zero tem-
perature at various baryon chemical potentials and tempe-
ratures. Conventions for colors and lines are the same used

in Fig. 2.
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Abstract

The effects of temperature and baryon chemical potential on equation of state and thermodynamics of

isospin imbalanced QCD matter are investigated in the framework of two-flavor Nambu-Jona-Lasinio model.

The equation of state at zero temperature and baryon chemical potential as well as the isospin density and

normalized pressure at finite temperature are shown to be consistent with the lattice data. We also find that the

energy per isospin increases monotonically with the increase of isospin density at vanishing temperature and

baryon chemical potential, while it first decreases and then increases with the augment of isospin density,

behaving as a non-symmetric parabolic curve. Finally, we compute the sound velocity and find that it is

discontinuous at the phase transition point for finite temperature and/or baryon chemical potential. In

particular, the sound velocity in the superfluid phase is distinctly larger than that in the ordinary nuclear

matter and quark matter, while the temperature and baryon chemical potential included in the superfluid phase

makes the equation of state softer and the sound velocity slower.
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