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We study a model of fermionic dark matter (DM) interacting with the standard model (SM) through a Z’media-
tor, the gauge boson of a U(1) extension to the SM symmetry group, to understand the mechanism responsible
for the DM relic abundance in different regions of parameter space. We compare two different mechanisms
for the DM production in the early universe, freeze-out and freeze-in. For production through freeze-out, DM
particles were in thermal equilibrium with the cosmic plasma until the expansion of the universe dominated
over the frequency of interactions when the DM decoupled from the thermal bath. For freeze-in, DM was
never in thermal equilibrium with the visible sector since it couples so weakly to it. In this work we take
into account all processes that change the amount of DM (annihilation and production). The boundary be-
tween different production regimes is explored by considering the parameter space of this model namely the
DM candidate mass, mediator mass, and DM couplings. Properly taking into account the boundary region
between freeze-in and freeze-out could have implications for DM searches.
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