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Evidences for Dark Matter

e Structure Formation
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Anisotropies and their evolution require — 5 times
more weakly interacting matter than baryonic matter.




BBN — Ness =3.04

Recent Measurements

V

South Pole Telescope —> Neys =3.86£0.42

Atacama Cosmology Telescope—> Ners =4.6£038

WMAP — N/j; = 43470 5




BBN — Ness =3.04

Recent Measurements

\

South Pole Telescope —> Ve =386+0.42

Atacama Cosmology Telescope—> Ners =4.6£038
WMAP — N, = 4.3470 5

ﬁ N, =3.04 ruled outat 99% C.L.




Proposal: Non-Thermal Production of
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Ratio of the masses




Proposal: Non-Thermal Production of

Fraction of DM produced from the mother particle




Proposal: Non-Thermal Production of

Is this scenario consistent with BBN and Structure
Formation constraints?




Proposal: Non-Thermal Production of

Is this scenari n ' N and Structure
Formation con INES':
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But structure formation requires f ~ 1%!
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T _ Lifetime of the mother particle
Mx' — Mass of the mother particle

Mx — Mass of the WIMP
f — fraction of WIMPs produced by the decay of X'

An interesting region for lifetime < 10* s and large
mass ratios Mx'/Mx > 10°
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H — Expansion rate of the Universe (our model)
H,,, — EXxpansion rate of the Universe (Standard Model)




Conclusions

1.Structure Formation — fraction of
WIMPs non-thermally produced
tobe ~ 1%

2.BBN — Small lifetimes < 10* s
— Large mass ratios

3.Non-thermally produced WIMPs can
mimic an additional neutrino species
in the early Universe




Conclusions Thank you

1.Structure Formation — fraction of
WIMPs non-thermally produced
tobe ~ 1%

2.BBN — Small lifetimes < 10* s
— Large mass ratios

3.Non-thermally produced WIMPs can
mimic an additional neutrino species
in the early Universe




Extra Material




The CMB power spectrum is sensitive to
the redshift at matter-radiation equality.
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Standard Cosmological Model
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Number of effective species




Structure Formation
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Parameters which lead to the impact of one
additional neutrino and using f =1

Ars ~ 50M pc Excluded by Lyman-alpha

Lyman_a|pha —> Ars =~ 0.3Mpc —> f ~ 1




N.g and the CMB

Angular power spectrum is a function of O(10)
cosmological parameters (e.g.,w_, w_,w ,Q . N_...)
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