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The Success of ACDM
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Being agnostic about DM properties

Cosmological and astrophysical observations provide most of the present
konwledge about DM properties.

= ACDM assumes a single, collsionless fluid w/ zero velocity.
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DM-~ elastic scattering
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DM-~ scattering: effect on the CMB

Decreased photon diffusion length.
= Increase of the first peak.
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Constraints from Planck 2015 JS, C. Boehm [1802.06589)]

[Blas, Lesgourgues, Tram (2011)]
(2012)]

— Computation of CMB spectra with CLASS
[Audren, Lesgourgues et al.

— MCMC sampling with MontePython

— Parameter Space:
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DM-~ scattering: matter power spectrum

1p- ) .
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> damped acoustic oscillations

> small-scale power suppression
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DM-~ scattering: sound speed JS, C. Boehm [1802.06589]
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dm > Negligible impact on CMB spectra
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Mixed DM: the CMB JS, C. Boehm, O. Mena [1807.10034]

Two dark matter components: o collisionless CDM
o DM scattering elastically with photons
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Mixed DM: the CMB

JS, C. Beehm, O. Mena [1807.10034]

Two dark matter components: o collisionless CDM

o DM scattering elastically with photons
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orn \100 GeV Jrdm = = DM

CMB constraints show a degen-
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Mixed DM: the matter power spectrum

Large interacting DM fraction: Small interacting DM fraction:
perturbations in the dark
matter components cancel.

= Additional power suppression
on intermediate scales. ~_
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Mixed DM: DESI forecast JS, C. Beehm, O. Mena [1807.10034]

Dark Energy Spectroscopic Instrument (DESI)
— ground based LSS survey

— First light planned for 2020.

— Expected sensitivity d1m, = 0.02eV.
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Mixed DM Fisher forecast
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DM-v elastic scattering
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Damping mechanism

— Upam =2 X% 1072

JS, C. Boehm, O. Mena [1093.00540]
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Mixed damping — analytically s c. Beehm, 0. Mena [1093.00540]
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Mixed damping — analytically
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Mixed damping — analytically
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Mixed damping — analytically
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Conclusions

> Cosmology can constrain the particle physics properties of DM.

> Limits are very complementary to collider searches and direct
detection attempts.

> Updated CMB limits on DM-~ interactions.

> An admixture of interacting and non-interacting DM is hard to
detect and can affect neutrino mass measurements.

> In DM-v interactions the predominant effect is due to mixed
damping, in contrast to the canonical collisional damping.
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