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Abstract: The study of astroparticle dynamics in the early universe is critical for understanding 

fundamental questions about the origin and evolution of the cosmos. This research explores the interplay 

between particle physics and cosmology during the first few seconds after the Big Bang, focusing on topics 

such as inflation, baryogenesis, dark matter production, and neutrino decoupling. We provide a theoretical 

overview of the mechanisms governing these phenomena and highlight their observational signatures in the 

cosmic microwave background (CMB) and large-scale structure 
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