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Primordial magnetic fields (PMFs) are possible candidates for explaining the observed magnetic fields in the
Universe. In general, there are two competing scenarios of primordial magnetogenesis: inflationary and
phase-transitional. In this work, we study the amplification of both inflation- and phase-transition-generated
PMFs in a forming galaxy cluster using magnetohydrodynamic cosmological zoom-in simulations. In this
talk, we will discuss how the initial magnetic conditions can restrict the efficiency of the overall amplifica-
tion. We find more efficient magnetic amplification for the large-scale, inflationary models than the phase-
transition-generated seed fields. Finally, we will discuss the possibility of distinguishing between different
magnetogenesis scenarios in future observations.
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