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Planck 2015: still very high impact !









































































Extending LCDM: going beyond 6 parameters

(in collaboration with Eleonora Di Valentino
and Joe Silk).



When we analyze current datasets we often limit ourselves to the 6 
parameters of LCDM or to 1-2 parameter extensions to it.

Given the high quality of the new data we should extend the parameter
space and analyze the data considering at the same time:

- Variation in the dark energy equation of state w

- Neutrino mass.

- Neutrino effective number

- Gravitational waves (tensor component)

- Running of the primordial spectral index.

- Lensing amplitude in the CMB angular spectra.

i.e. we should, at least, vary 12 cosmological parameters instead of just 6 ! 
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Cosmo-scope !



Constraints from Planck assuming 6 parameters LCDM



Constraints from Planck assuming 12 parameters eCDM



Di Valentino, Melchiorri, Silk 2015 in prep.

Limits at 95 % c.l.



Conclusions
- Planck 2015 provides excellent support to LCDM

- Polarization data significantly improves statistical errors on parameters.

- Lower optical depth respect to WMAP9 results (because of dust).

- Effective neutrino number strongly constrained and compatible with 3
standard relativistic neutrinos (at recombination !).

- Neutrino mass strongly constrained.

But …

LCDM relies on just 6 parameters, if we move to a more realistic “12”
Parameters model:

- Lensing anomaly starts to be quite serious.
- Neutrino mass is weakly constrained (up to a factor 3 larger errors).
- optical depth is even lower.
- Neutrino effective number is only marginally affected.

… we need to move to larger parameter space !
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