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Fig. 1. Energy density of CFL quark matter as functions of
baryon density and magnetic field with A = 50 MeV.
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Fig. 2. Energy density of CFL quark matter as functions of
baryon density and magnetic field with A = 100 MeV.
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Fig. 3. Pressure of CFL quark matter as functions of bary-
on density and magnetic field with A = 50 MeV.
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Fig. 4. Pressure of CFL quark matter as functions of bary-
on density and magnetic field with A = 100 MeV.
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Fig. 5. Pressure anisotropy of CFL quark matter as func-
tions of magnetic field with A = 50,100 MeV.
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Fig. 6. Equivalent quark mass for u, d, and s quarks as
functions of magnetic fields B with A =50 MeV and
A =100 MeV.
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Fig. 7. Chemical potential of u, d, and s quarks as functions
of magnetic fields B with A = 50 MeV and A = 100 MeV.
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Fig. 8. Mass-radius relation of QSs with CFL quark phase
under magnetic fields.
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Table 1. The central density and tidal deformabi-

lity of the magnetars considering “radial orientation”

and “transverse orientation” at Bg =4 x 1018 G

with g-2 within quasiparticle model with different 4.

By By By By

A/MeV 50 100 50 100
ne/ fm™3 0.95 0.82 0.91 0.8
A1.4 /MeV 741 1256 805 1351
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Abstract

In this work, we investigate the thermodynamical properties of strange quark matter (SQM) and color-
flavor-locked (CFL) quark matter under strong magnetic fields by using a quasiparticle model. We calculate the
energy density and the corresponding anisotropic pressure of both SQM and CFL quark matter. Our results
indicate that CFL quark matter exhibits greater stability than the SQM, and the pressure of CFL quark matter
increases with the energy gap constant A increasing. We also observe that the oscillation effects coming from
the lowest Landau level can be reduced by increasing the energy gap constant A, which cannot be observed in
SQM under a similar strong magnetic field. The equivalent quark mass for u, d, and s quark and the chemical
potential for each flavor of quarks decrease with the energy gap constant A increasing, which matches the
conclusion that CFL quark matter is more stable than SQM. From the calculations of the magnetars with SQM
and CFL quark matter, we find that the maximum mass of magnetars increases with the energy gap constant
A increasing for both the longitudinal and the transverse orientation distribution of magnetic field.
Additionally, the tidal deformability of the magnetars increases with the A increasing. On the other hand, the
central baryon density of the maximum mass of the magnetars decreases with the A increasing. The results
also indicate that the mass-radius lines of the CFL quark star can also satisfy the new estimates of the mass-
radius region from PSR J0740 + 6620, PSR J0030 + 0451, and HESS J1731-347.
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