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Models of freeze-in Dark Matter (DM) have emerged as a compelling explanation for the absence of a signal in
direct detection experiments. In these models, DM is generated through the decay of a feebly coupled parent
particle. If the parent carries a gauged charge, it can be potentially detected in long-lived particle searches
(LLPs). Moreover, in this framework, DM production predominantly occurs at temperatures around the mass
of the parent particle. Therefore, the phase of inflationary reheating becomes crucial in determining the relic
density, when the reheating temperature is comparable to the parent’s mass. We investigate scenarios of
bosonic and fermionic reheating with power-law potentials and point out the implications for interpreting
collider limits. Additionally, we emphasize the interplay between cosmological constraints on the reheating
temperature, dependent on the specific inflationary model, can provide a probe of freeze-in parameter space
complementary to collider searches. This interplay could also offer valuable insights into the dynamics of
inflationary reheating in case of a LLP signal.
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