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Cosmology: What we know, what we don’t know 
and our grandest aspirations.

For most of the last century cosmology was the province of
astronomers (mostly in California) and concerned itself with galaxies
in an expanding universe. Beginning around 1980, ideas from particle
physics began to enter cosmology, focused on events that took place
during the first microsecond. Circa 2000, with the discovery of cosmic
acceleration/dark energy and precision measurements of CMB
anisotropy the current paradigm — LambdaCDM emerged, revealing
deep connections between particle physics and cosmology. According
to LCDM, the gravity of particle dark matter holds all structures
together, the repulsive gravity of dark energy is speeding up the
expansion and the quantum seeds for galaxies arose during a very early
burst of accelerated expansion (inflation). Cosmology solved? Not
exactly, we have no direct evidence for the dark matter particle; we
don’t understand dark energy; and have no standard model for
inflation (or evidence to support it). And our aspirations are even
higher. Great time to be a cosmologist.

(Interested in reading more; see: https://arxiv.org/abs/2201.04741 or
https://www.annualreviews.org/doi/abs/10.1146/annurev-nucl-111119-
041046

Refreshments at 3:30 p.m. on the PAB Patio. Undergraduates Welcome!
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