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Can photons/gluons develop a magnetic 
mass?

In a presence of B



• It played a central 
role in our research 

• We didn’t find such
a mass

• Are there other 
mechanism to 
generate it?
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Consequences:

• If the integrals are non-zero, Ward identity is not preserved: 
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Consequences:

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

• If Ward identity is 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 identity is not satisfied, then there may be an effective 
magnetic-induced mass for photons and gluons. 
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