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In recent years, the impact of strong magnetic fields on
the strongly interacting matter phase diagram has been a very
active field of research with important developments.

The presence of these strong magnetic fields modifies the
dynamics of quarks, gluons and hadrons and is expected to
have an enormous influence over all regions of the phase dia-
gram: from the first stages of the Universe to the physics of
neutron stars and the quark gluon plasma. As for the phase
diagram in itself, one expects an impact on the chiral transi-
tion (and the respective Critical End Point location) as well
as on the deconfinement transition.

From the theoretical point of view, ab-initio theory (lat-
tice QCD calculations) together with the use of phenomeno-
logical models of QCD (including mean-field as well as
beyond mean-field approximations such as the functional
renormalization group and Dyson-Schwinger equations or
holographic QCD models) have been improving our under-
standing of how matter behaves under extreme conditions at
non-zero temperature and/or density in the presence of such
external magnetic fields. An important achievement was the
investigation of inverse magnetic catalysis, which has been
established by lattice QCD calculations and may rule out
too simplistic mean field models of the QCD phase diagram.
More evolved models, however, continue to play a very rele-
vantrole in our understanding of effects from strong magnetic
fields on compact star structure (magnetars) and on heavy
ion collision phenomenology (including the chiral magnetic
effect) that may help to uncover the response of the QCD
phase diagram to strong magnetic fields.

The topical issue at hand provides a number of review
articles for relevant topics in this field as well as research
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articles representing current progress, which we hope will
be useful for the field.
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