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Nonuniform phases in the ’t Hooft extended
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The possible existence of nonuniform phases in cold dense quark matter in the light quark sector (u, d and
s) is adressed using the Nambu–Jona-Lasinio Model extended to include flavor-mixing ‘t Hooft determinant.
The effect of changes in the coupling strengths of the model as well as that of the value of the current mass
of the strange quark is discussed.
It is seen that the inclusion of the strange sector actually catalyses the appearance of these nonuniform phases
extending the domain for their appeaarance.

Summary
The Nambu–Jona-Lasinio model [1] is a simple, yet powerful, tool in the study of strongly interacting matter
in the low energy nonperturbative regime. The inclusion of flavor mixing through the ‘t Hooft determinant
[2] breaks the unwanted axial symmetry.

The possibility of nonuniform phases characterized by a spatially periodic chiral condensate has been the
subject of intense investigation (for a recent review see for instance [3]).

The results pertaining the inclusion of the strange quark in these nonuniform phases, which is of great im-
portance for a realistic description of dense quark matter, was done for the first time by the authors in [4].
There it was shown that flavor mixing of the strange and light quarks allows for existence of a much larger
baryonic chemical potential window for the formation of a stable dual chiral-wave state as compared to the
two-flavor case. In addition, strangeness catalyzes the occurrence of a new branch of nonhomogeneous solu-
tions at moderate densities. The modulation of the chiral condensates in the light quark sector is taken to be
one dimensional, while strangeness is embedded as a homogeneous condensate in the spontaneously broken
phase of chiral symmetry. A finite current quark mass for the strange quark is incorporated, while the up
and down current masses are set to zero. In that case the modulation considered provides an exact analytic
solution for the
system. Despite the simplicity of the ansatz, the emerging phase diagram displays a very
rich structure.
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