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Motivation

• Cosmology (exploration of the early Universe)
• Heavy ion collisions at very high energies
• Compact objects like magnetars

ñ Intense external magnetic fields of 1018 G (» 1,96 GeV2)



Nonlocal NJL-like model in the presence of magnetic fields
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• Add an external magnetic field: Bµ Ñ Dµ “ Bµ ´ i Q̂ B x1 δµ2
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• Mean Field Aproximation
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§ Dinamic effective mass: Mλ ,f
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Magnetic catalysis
The magnetic catalysis is associated with spontaneous breaking of chiral symmetry,
which is enhanced by the presence of an external magnetic field. This implys that the
chiral quark condensate behaves as an increasing function of B.
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Extension to finite temperature

§ Standard Matsubara
formalism.

§ Coupling of fermions to the
Polyakov loop.

Phase transitions
• Chiral restoration

Order parameter: quiral
condensate

xq̄f qf y
reg
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BΩ
MFA,reg
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• Deconfinement
Order parameter: traced
Polyakov loop
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Inverse magnetic catalysis
Close to the chiral restoration temperature light quark-antiquark condensates do not
show a monotonic increase with B for a fixed value of the temperature.
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Inverse magnetic catalysis

This leads to a decrease of the chiral
restoration critical temperature when
the magnetic field is increased.
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Thank you!
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