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Thin-disk galaxy formation in the LCDM cosmology
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Among the oldest unsolved questions in galaxy formation theory is why some
galaxies are disks and some are not. The existence of thin disk galaxies, in

particular, has stood as a long-standing challenge to hierarchical, CDM-based
cosmologies. While simplified models of disk formation that relates galaxy
angular momentum to dark matter angular momentum exists, these classic
models are rooted in several simplifying assumptions, including the supposition
that the angular momentum distribution of accreted material is highly coherent
and aligned, without regard to the structure and mixing timescales of accreting
gas. Moreover, disks formed in modern cosmological simulations do not track
dark matter halo spin as expected from the classic picture. While disk galaxies are
far from ubiquitous in the local universe, there are surprising hints from JWST
data that disks are more common than many expected at very early times. In this

talk, I will present results from FIRE simulation analysis that provides insight into
the physics of thin-disk galaxy formation. In particular, I will show that the mode
of gas accretion from the circum-galactic medium (CGM) appears to be an
important ingredient in shaping galaxy morphology, with “hot-mode” accretion
being most advantageous for coherent angular momentum alignment and the
formation of thin disks. Thick, irregular galaxy formation tends to be associated
with cold-mode accretion.




