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Being agnostic about DM properties

ACDM assumes DM is completely collisionless and has zero velocity.
However, one can ask...
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CMB constraints on v-DM scattering

ACDM assumes DM is completely collisionless and has zero velocity.
However, one can ask...
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What have we improved?

> Accurate treatment of the tight coupling regime.

> Parameter constraints including Planck polarisation data.

> Inclusion of the DM sound speed.

v

Extension to multi-component DM (“mixed DM").



What have we improved?

> Accurate treatment of the tight coupling regime.

The impact is below the Planck sensitivity.

> Parameter constraints including Planck polarisation data.

> Inclusion of the DM sound speed.

> Extension to multi-component DM (“mixed DM").



Constraints from Planck 2015 [arXiv 1802.0658]

— Computation of CMB spectra with CLASS [Blas, Lesgourgues, Tram (2011)]
[Audren, Lesgourgues et al. (2012)]

— MCMC sampling with MontePython
— Parameter Space: 6 ACDM parameters + u,pm

oypm < 1.5 x (mpm/GeV) fm
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[Wilkinson et al. (2014)]
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DM sound speed
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— Effect on the CMB:

Irrelevant for m,pm > 10keV.

— Effect on P(k):
Can be significant if m.py < 1GeV.



Mixed DM: matter power spectrum [arXiv 1807.10034]

DM is composed of an interacting (YDM) and a collissionless (CDM)
component = fipm = Qypm/ (oM + Qepm).
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Small f,pm can have a similar
effect as massive neutrinos.



