
State of the art

(Komatsu et al. 2008)



Baryon abundance
CMB, ratio of acoustic peaks
amplitude (Komatsu et al.
2008):

Primordial abundance of
deuterium + BBN (e.g.
Fields & Sarkar, 2004):
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Hubble parameter + Age

• HST Key Project: use Cepheids to calibrate
distance indicators (z~0)

• Combining X-ray flux and SZ effect in clusters of
galaxies (z~0.5)

• CMB: conformal distance to the decoupling surface
(z~1000)

Spergel et al. 2003



What after WMAP?

• Improved tests of inflation (deviation from scale
invariance, running spectral index)

• Accurate measurements of cosmological parameters
(e.g. baryons and dark matter from high-l peaks,
dark energy equation of state)

• E-mode polarization, to constrain detailed
reionization history, and isocurvature mode
contribution

• B-mode polarization? (Tensor modes)
• Tests of non gaussianity (from high S/N maps)
• Secondary anisotropy (SZ, lensing)
• Large-scale anomalies?



Hot/cold spots in the WMAP
data

Pietrobon, Amblard, Balbi, Cabella, Cooray, Marinucci, 2008



Planck has Planck has just just been launchedbeen launched

For detailsFor details: : Planck Planck Blue Book [ESA-SCI(2005)1]Blue Book [ESA-SCI(2005)1]
[[astro-ph/0604069astro-ph/0604069]]





Expected performance

Three times better resolution than Three times better resolution than WMAP, WMAP, an order an order ofof
magnitude lower noise magnitude lower noise at 100 at 100 GHzGHz. . Great frequency coverageGreat frequency coverage
for optimal foreground subtractionfor optimal foreground subtraction..



Frequency coverage vs
foregrounds



Planck vs WMAP T maps

94 94 GHzGHz, 15, 15’’ 217 217 GHzGHz, 5, 5’’



Planck polarization maps



TT power spectrum

SimulationSimulation: WMAP 4 : WMAP 4 years vs Planckyears vs Planck



Dynamics of inflation

KinneyKinney, , Melchiorri Melchiorri & & Riotto Riotto 20012001



Scalar spectral index
reconstruction



Running spectral index



TE power spectrum



EE power spectrum



Ionization history

• Still large uncertainties: WMAP 5-year data favor optical depth ~0.08 or
complete ionization at z~10 in better agreement with LCDM simulations.

• Uncertainties on the optical depth affect accuracy on the estimate of other
parameters (e.g. amplitude of fluctuations, spectral index)

• Inclusion of polarization information (EE and TE) is crucial. Better data needed.
• We do not know much about detailed behaviour of ionization fraction vs

redshift.

Holder et al 2003



Breaking degeneracies



BB power spectrum



BB detection probability



Cosmological parameters
forecast





Dark energy



Conclusions

• Planck will give definitive measurement of
CMB T anisotropy (WMAP ~10% of the total
information)

• Good (but not optimal) polarization
capabilities: TE, EE, perhaps BB

• Optimal foreground separation
• Accurate imaging will allow real space tests

(good for non Gaussianity)


