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~ Starting with an observation

10
R— — e R X _
0 k Y — J{Hh + ¢ s k ba, —R K(Hh - 9\{) l“; o) .
B\{ k“llf | k? (457 GY) K(G-Y Bh) \ E = * "/ .‘*‘lﬂil}
/ H 2 ¥ [T T
2 : =2 “,.1;- | S
OoM = KV HBOM e : =) RN
] X ACT 148 GHz coadd
3 -
No DM mass ; <
no DM interaction in the DM equation. 10
Just a modification of gravity...
S00 1000 1500 2000 2500 000

Multipole ¢

DM interactions are omitted

and yet DM should have interactions!

does it change the definitions of “cold" DM?
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Constraints on Dark Matter interactions from structure
formation: Damping lengths

Celine Boehm, Richard Schaeffer

and for any possible initial fluctuations spectrum. We point out the existence of new Dark Matter scenarios and
exhibit new damping regimes. For example, an interacting candidate may bear a similar damping than that of
collisionless Warm Dark Matter particles. The main difference is due to the Dark Matter coupling to interacting
(or even freely-propagating) species. Qur approach yields a general classification of Dark Matter candidates which
extends the definitions of the usual Cold, Warm and Hot Dark Matter scenarios when interactions, weak or strong,
are considered.
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Dark Matter-neutrino interactions
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does not exist in this case

MeV DM is like Warm DM
A
SRR T All structures below 100 kpc are erased
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* Dark Matter-neutrino interactions
MeV DM behaves as Warm DM

arXiv:1401.7597

U)A
Q
Q.
=
i3

-
~
—_—
X

— p

& -

yas

‘-

\

\}

L

k (h Mpc™)

irsa: 17070030 Page 8/22



* Dark Matter-neutrino interactions
MeV DM behaves as Warm DM

arXiv:1401.7597

U)A
Q
Q.
=
i3

-
~
—_—
X

— p

& -

yas

‘-

\

\}

L

k (h Mpc™)

irsa: 17070030 Page 9/22



 Gan (Thermal) DM be lighter than a few Gel's?

astro-ph/0208458 “WIMPless miracle”

Inspired from SUSY but more general  Simplified model approach
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light DM s ok light DM is ok if light mediator
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A few constraints
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‘Do these interactions help with the damping?
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in both cases, itis hard to make the elastic scattering cross section large...
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DM-neutrino interactions
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DM-neutrino interactions [“expert” version)

arXiv:astro-ph/oxrx2522
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Impact on cosmological parameters

DM-nu interactions arXiv:1401.7597

CMB alone
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HO changes because of the additional source of damping!

Could this be the reason why independent measurements of
Ho are inconsistent with CMB measurements?

Technically still LCDM!

Pirsa: 17070030 Page 15/22



* Dark Matter-neutrino interactions

MeV DM hehaves as Warm DM
arXiv:1401.7597 |
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yCDM C.B., ]J. Schewtgchenko et al
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Courtesy JP Kneib With DE S1 we gain a factor 10

for the DM-photon interactions

DESI and LSST will set strong hounds (stronger than CMB)
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Looks good doesn't it?
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uhmm... can't reproduce high value of Ho anymore
hecause the CMB data improved!
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DM indirect detection searches
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: Same signal as in LCDM but suppressed _
: so one could mistaken the damping effect with a smaller annihilation cross section i

..........................................................................................................................................................................................................................................
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Gonclusions

Interestin DM-nu because
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