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What is the universe made of?
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Inflation: &>0
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Inflation: Slow Roll parameterization

Slow Roll approximation
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Inflation: generation of perturbations

« Scalar perturbations = Growth of structures

* Tensor perturbations =»Gravitational waves

Power Spectra
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Inflation consistency



Some models and predictions
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BICEP2 and Planck data
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An alternative parameterization: Mukhanov
parameterization
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We can relate the phenomenological
parameters, ot and [3, to the inflation
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Method, cosmological parameters and
cosmological data

Cosmological Parameters
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Cosmological Data

< Planck CMB temperature data
< 9-year WMAP polarization data
< 3-year BICEP2 polarization data

(Ade et al. Planck Coll.”2013,
Spergel et al. WMAP Coll.”2003
Ade et al. BICEPZ2 Coll’2014)

» Numerical calculations: camb Boltzmann code (camb: Lewis, Challinor, Lasenby’2000)
* Derivation of distributions for the cosmological parameters: Monte Carlo

Markov Chain analyses using cosmomc code which implements the
Metropolis-Hasting algorithm (cosmomc: Lewis, Bridle’2002)



Results
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Results
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Conclusions

Standard Cosmological Model presents some unsolved questions

Inflation gives a solution to some of them

— Prediction of all models: generation of gravitational waves,
parameterized by the tensor-to-scalarratio, r

— Recent measurements: r<0.11(95%CL) (Planck), r=0.20",,. (BICEP2)

Alternative parameterization
— Describes inflation by an effective EOS in terms of o and 3
— Captures almost all inflationary models
— Usual parameters, ngand r, are easily derived

MCMC analyses

— Planck+ WP

* 0=2.2410.43 (n¢=0.96)

* Starobinsky and Higgs inflation
— Planck+ WP + BICEP2

* Bx1/3, ax1

* Chaotic inflation



BICEP2 data: foregrounds
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We will assume that the BICEP2 signal is primordial...



Algoritmo de Metropolis-Hastings
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