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Compressibility of Quark Matter with Running Coupling
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Abstract: The compressibility of quark matter in a strong magnetic field is investigated in two flavour Nambu-Jona-Lasinio (NJL)
model with a magnetic- field- and the temperature-dependent running coupling. The results show that the discontinuities of the per-
pendicular/parallel compressibility with the chemical potential can indicate the chiral first order phase transition. The running cou-
pling will influence the location of the chiral first order phase transition. In chiral symmetry restored phase, the perpendicular com-
pressibility decreases with the temperature increasing, while the parallel compressibility keeps almost constant with increasing tem-
perature. When the magnetic induction is less than 10" T, the parallel compressibility and perpendicular compressibility are almost
equal and does not change with the magnetic field; however, the magnetic field is strong enough, as the magnetic field increase, and
the perpendicular compressibility increases while the parallel compressibility decreases gently.
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with the chemical potential at the fixed magnetic field and tem-

perature for the running coupling
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