' Cosmological probes of
~ particle dark matter |

Deanna C. Hooper
(they/them)

News from the Dark HELSINGIN YLIOPISTO " HELSINKI
HELSINGFORS UNIVERSITET ‘ INSTITUTE OF
12th September 2023 UNIVERSITY OF HELSINKI PHYSICS




Cosmology tells us that dark matter is
abundant in the universe, but what is it?
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The nature of dark matter can be probed

by many cosmological observables
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The nature of dark matter can be probed

by many cosmological observables
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Decoupled photons provide a
shapshot of the early universe

Credits: Planck Collaboration
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The Gravitational Wave Spectrum

Quantum fluctuations in early universe
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e Many BSM models predict first-
order phase transitions

* Bubbles of new phase nucleate
and grow

Credits: D. J. Weir

e Bubble collision, sound waves, and
turbulence make gravitational waves

e Target for LISA: future space-based
gravitational wave mission (203X)

Credits: A. Kormu




Model data from arXiv: 1811.11175
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https://dx.doi.org/10.5281/zenodo.6949107
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https://arxiv.org/abs/1702.00786

arXiv:1702.00786 (sketch, not a real model)
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Summary

 Cosmology can probe dark matter on many different scales

e CMB, Lyman-a and gravitational waves can cover many dark
matter models

Questions

e Can LISA actually find a phase transition signal compatible with
dark matter?

* How will we deal with all the foregrounds?

 Can we combine all of these probes to get more information?
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