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QCD phase diagram





Extracted from V. Toneev, O. Rogachevsky and V. Voronyuk: Eur. Phys. J. A. 
(2016) 53: 264

























The (charged) bosonic propagator in the present of a constant electric field



For small values of the electric field the propagator goes into

We will use this propagator  for the charged pions in our calculation



The relevant diagrams





In the previous expresión all I’i denote certain integrals you might find in the 
original article



It is interesting to see that this result is opposite respect
to the same calculation in the presence of  a constant 
magnetic field. Also, the effects of the electric field are much 
bigger than the magnetic effects.

Temperature and electric field
effects go in opposite direction
respect to magnetic effects.
Thermo- magnetic effects on
Pi-pi scattering lengths were cal-
culated in
M. Loewe, E. Muñoz, and
R. Zamora, 
Phys. Rev. D 100 (2019) 116006



In general there is an agreement in the community that it
will be extremely difficult to disantangle magnetic from termal
effects.

Collisions between asymmetric nuclei, due to the important
role of the electric field, might be an interesting window for
exploring this kind of physics.


