
Quark Matter 2014 - XXIV International Conference on Ultrarelativistic
Nucleus-Nucleus Collisions

Contribution ID: 420 Type: Poster

Inhomogeneous chiral phase in external magnetic
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There have been theoretically and experimentally explored theQCDphase diagram in the density (µ)-temperature
(T ) plane.
Usually the phase structure is studied by assuming the spatially and temporally constant order parameter.
Recently the possibility of inhomogeneous chiral phase has attracted much interest [1,2] in the light of
progress in heavy-ion collisions or observation of compact stars. Theoretically discovering of the Hartree-
Fock solutions in 1+1 dimension has also stimulated the studies.

The effect of the external magnetic field on the chiral transition or deconfinement has been also studied by
the lattice QCD simulation for µ = 0 [3].
It should be important, because quark matter is exposed in the strongmagnetic field in compact stars or heavy-
ion collisions. Theoretically the magnetic field leads to various
phenomena in QCD such as chiral magnetic effect, magnetic catalysis or magnetic
inhibition of the spontaneous symmetry breaking effect.

We study the chiral transition in the presence of the magnetic field by using the
NJL model. We focus here on the inhomogeneous chiral phase. For the analysis, the complex order parameter
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have

been commonly used
as typical configurations. The properties of DCDW has been studied by Frolov et al.
in the presence of the magnetic field [4]. They found that DCDW phase develops in a wide
density region at T = 0. They also found some peculiar behavior of the amplitude
and the wavevector. However, they did not take into account the possibility of RKC,
while RKC has been suggested to be favored in the absence of the magnetic field.
Here we introduce the hybrid configuration
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, which smoothly connects

both DCDW
and RKC, and demonstrate that the magnetic field favors the phase modulation: it is
found through the analysis of the thermodynamic potential that the wavevector q
takes a nonzero value in the presence of the magnetic field and DCDW and RKC
coexist in the weak magnetic field at moderate densities. In the high magnetic field
pure DCDWappears over all density region. It is also shown that there is a first order phase transition between
inhomogeneous phases in the presence of magnetic field.
Such hybrid phase may appear in compact stars.
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