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                             Cosmological implications of 3rd year WMAP data

Small and large scale, Supernovas, Lensing,…

!CDM parameter fit using just WMAP

How to describe the data usefully

What have WMAP collected and how to show it

Big Bang, Inflation, Last Scattering, Reionization, CMB structure,…
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Data and Parameters



WMAP Data

       Time Ordered Data,

        Instrument corrections,

        Local foregrounds: Earth, Sun,…

        Order of 1010 data points.

Temperature maps,

Galactic foregrounds,

ILC of various bands,

Order of 106 data points.

TT, TE Power spectrum (there is EE also)

Binning, averaging, smoothing…

Order of 103 data points.



Parameters

Power spectrum can be described by 10-20 Physically meaningful parameters.

Parameters are not independent but constrained depending on a model used.



Parameters

Baryon Content Matter Density

Curvature and Cosmological Constant
Reionization Optical Depth



Parameters

Sounds Curvature

Physical Landscape
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Fits and Consistency



Fits

Parameter set is chosen:

Bayesian fits are done using uniform priors for these parameters.

Physical model is chosen, Cold Dark Matter with Cosmological Constant.

Other models are compared.

Other experimental results are used to enhance and test WMAP.



Fits

!CDM model parameter fit using just WMAP: Power Spectrum



Fits

!CDM model parameter fit using just WMAP: Improvement



Fits

Is the chosen !CDM model the best?

This is the simplest test, Bayesian testing is needed.



Consistency

Small number of parameters and models lead to degeneracy.

Observations of other physical events and on other scales helps break these.

Observations focused on other scales and events test WMAP results.

Three main groups of external data:

1) Large scale: SDSS

2) Small scale: CBI,VSA, BOOMERANG, ACBAR

3) Other physics: Supernovas, Lensing,…
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Large Scale
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Small Scale:



Consistency

Lensing:



Consistency

Issues

Ho

Li abundance:

Theory: 2.64 +/- 0.03

WMAP: 2.3+/- 0.1
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Cosmology

Inflation?



Cosmology

Composition?



Cosmology

Geometry?



Cosmology

Conclusions:

3rd year WMAP data in concert with other observations and !CDM theory.

Significantly improved parameter precision.

Significant limits on composition and geometry of the Universe.

Issues:

Ho value and Li abundance.

!CDM model is now very constrained: double edged sword?

Other models are very undeveloped: fair comparison?


