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Standard Cosmology

‘The simplest model that provides a reasonably
good account of several properties of the
universe.’

*The current standard cosmology corresponds to the
ACDM model.
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ACDM model

It is successful explaining:

 The existence and structure of the CMB.

* The large-scale structure in the
distribution of galaxies.

* The observed abundances of H (?H), He y
Li.

* The accelerating expansion of the
universe.

*General relativity is the correct theory of
gravity on cosmological scales.



ACDM model

A : Cosmological constant
A universe made of... CDM : Cold Dark Matter
Viatter : Barions

.
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ACDM model

— PraaW =1/3

‘During its evolution, the universe goes through several stages characterized
by definite processes and the dominance of a component over the rest.’
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ACDM model

D X a—3(1+w)

‘During its evolution, the
universe goes through
several stages
characterized by definite
processes and the
dominance of a
component over the rest.”
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ACDM model

POSSESS SOME PROBLEMS... AND SOME ANOMALIES...
The horizon problem Baryonic asymmetry
The flatness problem The nature of Dark Energy
The monopole problem The nature of Dark Matter
\ ] And so on...

|

*They are solved if it is considered inflation

Paysics vayond ACDM
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Non-Standard Cosmology

Any physical cosmological model of the universe
that is proposed as an alternative to the current
standard model of cosmology’

*In this research project, we are interested in models in
which some in the history of the early universe is
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Non-Standard Cosmology

*In this research project, we are interested in models in which some
in the history of the early universe is

present horizon size
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8/19 We have a gap in our understanding of the early universe!



Cold Dark Non-baryonic

Cold: Non- relativistic.

M atte [ Dark: Interacts very weakly with ordinary matter
and electromagnetic radiation.
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* Interacts via gravity and any other force
Cold dark matter which is as weak as or weaker than
candidates the weak nuclear force.

 Thermally produced in the early Universe.
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Detection of
WIMPs

1. Direct detection
2. Indirect detection

3. Production in colliders

So restrictive upper
limits for WIMPs
cross-sections!
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In summary

1. The ACDM model faces several
challenges.

2. Due to the limits imposed by
experiments, the WIMP is
practically no longer considered a
DM candidate.

One can either consider an
alternative production mechanism
or a non-standard cosmology

v




Research project

To study the simplest WIMP-like DM model in the frame of a non-

standard cosmology.
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Research project
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Figure 1. Parameter space (in white) that could reproduce the observed DM
abundance via the WIMP mechanism with non-standard cosmologies.
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Standard to Non-Standard Cosmology

Decoupled system of Boltzmann Coupled system of Boltzmann
differential equations. differential equations.
F+3(1+W)Hp¢ =0 W+3(1+W)Hp¢ = —Typye
ds ds
dn dn
-t 3Hn = —(ov)(n* — ng,) -t 3Hn = —(ov)(n* — ng,)

Thermal production of Dark Matter
15/19
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Research project

Temperature
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There are five free parameters:

K, Tend, k, Jq, w
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Depending on k and n, the thermal history of the universe is modified.
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