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Primordial black holes (PBHs) formed during the early universe provide a unique probe of physics beyond the
StandardModel. In this study, we investigate the impact of additional degrees of freedom from supersymmetry
(SUSY) particles and the memory burden effect (MBE) on the evaporation process of PBHs formed via first-
order phase transitions. By analyzing how these factors influence the PBH lifetime, we aim to provide insights
into potential new physics and constraints on early universe phase transitions. Our findingsmay offer indirect
evidence supporting the existence of first-order phase transitions, contributing to a deeper understanding of
high-energy physics and cosmology.
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