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Abstract: The fundamental nature of dark matter and dark energy remains unknown and requires new physics to explain. This talk will present a
cosmological quest to understand the properties of these two dominant but invisible components of our universe. I will present my work on early
and late-universe searches for the identity of dark matter, and discuss cosmological limits on its mass, interactions with Standard Model, and
production mechanisms, using the measurements of Big Bang Nucleosynthesis, Cosmic Microwave Background, 21-cm, and cosmic structure.
Within the next decade, upcoming surveys will dramatically improve our measurements of these probes, enabling new insights into the invisible
universe. If time permits, I will briefly introduce my work on cosmological searches for dark energy, as well as modified gravity.
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