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1.a. Inflation and CMB
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Inflation and CMB
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1.b. Non Gaussianity and
Bispectum
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Non-gaussianity
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Non-gaussianity
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Non-gaussianity
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Non-gaussianity
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bispectrum

, etc... (2500 multipoles £ with Planck)
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“Stmplest” Inflation

A Slow Roll inflation : f, = 102

Squeezed / local:
. Multifields, curvaton, k »
Sm'gle—m }inhomogeneous reheating ’
Late-time: ISW x lensing
fy = O(1-100)

Oscillations : axion
M } monodromy, features in
potential.
vacuum
Equilateral:

Canonical-iiretiCTeérm_~ 0, kinflation

f,, = 0(10-100)

+ | rvature m : : .
socurvature modes Cf talks by Silverstein, Tolley, Vernizzi



Temperature bispectrum
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Reduced bispectra from: Liguori, Sefusatti, Fergusson, Shellard : 1001.4707 9
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2. Planck 2015



2.a. Systematics, validation, etc.
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e Galaxy
( Component separation + mask
seems to )

* Diffuse point sources o
( Flat bispectrum, detected, on PNG)

) ISW_IenSIngcf. L. Perotto’s talk \ ]

( Biases the measurement, we
using model by Lewis et al 2011 )
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* Infrared BaCkgI‘OU nd Figures frgmr;»L%;g‘?éfi_éeéé‘l?: 1001.4707

new ( Prescription by Lacasa et al 2014, y

on PNG)

* Cosmic Rays
( Based on simulations, effect is )

« 2" order effects at recombination oA
(TBD, but expected below Planck sensitivity )< 7 Vernizzi's talk

new
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Other checks

Agreement between different estimators v
Validation on simple simulations with input NG 4
Validation on realistic Planck Simulations v

Independence on the component separation method v/
Independence on the sky coverage v

Stability in harmonic domain ( varying 2., ) v



2.a. Results
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Temperature & E polarization

no low-ell (<40) polarisation )

- 9.0

43

N = 0.8
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NL 4
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+ many other shapes

+ isocurvature

+ oscillatory bispectra (hint of signal)

- 21

fy, analysis is vaslty compatible with a nearly Gaussian universe,

I.e.
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Planck Smoothed Bispectrum
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Smoothed Bispectrum
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Conclusion

Inflation is needed as an early universe add-on to Big-Bang theory.
Many models produce non-Gaussian signatures in the CMB.

Planck 2015 results are more robust, and include part of the E
polarization signal: fioe® = 0.8 £5.0, fi™ = —4+43, fotho = 26 421

Many more shapes, hints to be investigated (oscillations).
Data are compatible with the

Future:
- Planck full polarization. ,
Cf O. Doré talk
- Large-Scale Structures (SKA, Euclid, SPHEREX, ...).
- CMB distortions ?
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Planck is a project
of the European
Space Agency, with
instruments
provided by two
scientific Consortia
funded by ESA
member states (in
particular the lead
countries: France
and Italy) with
contributions from
NASA (USA), and
telescope
reflectors provided
in a collaboration
between ESA and a
scientific
Consortium led
and funded by
Denmark.




