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Effects of Intense Magnetic Fields, High Temperature and Density on QCD-Related Phenomena

Jorge David Castafio-Yepes

The effects of high-temperature, dense systems, and strong magnetic fields on Quantum Chromodynamics related phenomena are studied in different perspectives: in the high-temperature and densities,
the QCD-phase diagram from the Linear Sigma Model point of view is computed. In particular, the CEP location and transition lines for chiral restoration were found. In the intense magnetic fields and
high-gluon density, the gluon fusion and gluon splitting channels are proposed as new photon production sources to better explain the experimental data in the so-called "photon puzzle”. Finally, the
thermmal and magnetic screening properties for gluons encoded into the polarization tensor were addressed in terms of the Debye mass.
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The Photon/Gluon Polarization Tensor in a
Fluctuating Magnetic Field Background
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The Photon/Gluon Polarization Tensor in a
Fluctuating Magnetic Field Background
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Consequences:

* If the integrals are non-zero, Ward identity is not preserved.

* [f Ward 1dentity 1s not preserved, can a photon acquire an effective mass due to magnetic
quenched noise? [work in process].



Conclusions

* We applied the findings of the replica methos to compute the one-loop gluon/photon
polarization tensor.

* This leads to a non-transverse structure.

* The latter arises from the breaking of the U(1) symmetry due the effective potential
induced by the magnetic noise.

* Conjecture: If the Ward 1dentity 1s not satisfied, then there may be an effective
magnetic-induced mass for photons and gluons.
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