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Beyond the WIMP: dark matter model space
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Canonical ULA DM: Rogers & Peiris (2021, PRL); Light particle DM: Rogers et al. (2022, PRL)



‘Without Axions

Alexander Spencer London



Ultra-light axion dark matter causes
scale-dependent suppression in matter clustering
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Sloan Digital Sky Survey maps distribution of galaxies
towards edge of observable Universe
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Galaxy clustering traces dark matter clustering
— revealing signature of ultra-light axions
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SDSS (BOSS DR12) galaxy clustering
rules out new parts of axion parameter space
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Strongest axion bounds come from combining
cosmic microwave background & large-scale structure
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Multi-probe approach to detect ultra-light axions

—_ —_

-] - =
| | -
(o} — o

Cosmic density fraction Qurapm
=
&

—
S
B

GUT-scale f,

] a R

10'—32 10'—30 10'—28 10'—26 10'—24 10'—22 10'—20
Ultralight axion ULA DM mass [eV]

Resolve Sg tension?

https://keirkwame.github.io/DM_limits



