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Chiral phase transition in strong magnetic field

Magnetic catalysis
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Due to the quasi-one dimensionality of
the quark lowest Landau level (n=0),
symmetric vacuum is unstable for any small B
and interaction.
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Lattice QCD simulation
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At finite temperature,
chiral condensate “decreases” with B
critical temperature also “decreases” with B

Neutral mesons get an strong anisotropy via
qguark loops.

This feature may realise the inverse magnetic catalysis?
Discrepancy with many chiral model analyses
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R« is arbitrary cutoff function. Our choices are
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Anzats for scale dependent action for one flavour Quark-

meson (o+11) model
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Flow equations for Ux and Zx

Scale (k) dependent effective action 9.
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Results
Order parameter vs T and B Critical tesmperature in external magnetic field
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M, = gomin T¢ also increases with B.
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LPA: no anisotropy of mesons (Z=1)
Mean field: neglect meson loop

Z are suppressed at finite temperature
then the full FRG results are close to the MF
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Pion transverse velocity at finite T and B

Order parameter monotonically in
with B for all temperature.

Inverse magnetic catalysis is not realized.
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Conclusion

We have studied chiral phase transition under strong magnetic field by using the functional-RG method.

We have used a truncation which enable us to include the anisotropy of the neutral pion.
®

Even we include the anisotropy, the inverse magnetic catalysis is not realised.

Chiral model approach still miss the origin of the inverse magnetic catalysis.



