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CMB and non-Gaussianity

Fix: horizon & flatness problem
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e canonical kinetic energy e standard vacuum
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CMB and non-Gaussianity G anity

non-Gaussianity
Polarisation

BREAK CONDITIONS NON-GAUSSIANITIES

Skewness - Bispectrum
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CMB and non-Gaussianity
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CMB and non-Gaussianity
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CMB and non-Gaussianity Ga ity
non-Gaussianity

Polarisation
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CMB and non-Gaussianity Gaussianity
non- anity
Polarisation
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CMB and non-Gaussianity
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Order of magnitude

CMB Lensing

IN-HOMOGENOUS UNIVERSE
— DEFLECTION OF LIGHT RAYS
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Order of magnitude

. Deflection a
CMB Lensing Lensed temy

Lensing induced Non-Gaussi

Ur2x105= B~101

~ 50 clumps gives deflection v/50 x 1074 ~ 2aremin — [ ~ 3000

e Lensing dominates on small scales

e Lensing has ~ 3% effect on main acoustic peaks (degree scale)
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Order of magnitude

Deflection angle & lensing potential

Le 1 temperature and polar
induced Non-Gaussianity

CMB Lensing
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Order of magnitude

Deflection angle & lensing potential
Lensed temperature and polarisati
Lensing induce G

CMB Lensing

Probe 0.5<7Z<6

Break degeneracies

Constrain parameters
(e.g. neutrino mass)

(Lewis 0601594, & all
unlabeled figures hereafter)
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Deflection angle & lensing potential
Lensed temperature and polarisation
Lensing induced Non-Gaussianity

CMB Lensing
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Order of magnitude

. Deflection angle & lensing entia
CMB Lensing Deflection ang lensing potential

Lensed temperature and polarisation
Lensing induced Non-Gaussianity

perturbative
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CMB Lensing

Q,U Last Scattering Q,U Observed
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CMB Lensing D le & lens I tial

Lensed temperature and polarisation
Lensing induced Non-Gaussianity

lensed E
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tensor B
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CMB Lensing

Lensing is anisotropic
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Large scale lenses correlated to temperature

—— Lensing induced bispectrum
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CMB Lensing

and polarisation

Lensing induced Non-Gaussianity
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ve result

Lensed Primordial Squeezed non-Gaussianity

Conclusions

How does lensing affect primordial squeezed non-Gaussianity?
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Lensed Primordial Squeezed non-Gaussianity
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Short leg approximation
Full sky simulation result:
Comp: n with perturbati
Conclusions

Lensed Primordial Squeezed non-Gaussianity

lensed bispectrum in terms of unlensed bispectrum
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g approximation
Full sky simulation results

Comparison h perturbative result

Lensed Primordial Squeezed non-Gaussianity Conclusions
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Short leg approximation
Full sky simulation results

Comparison with perturbative result

Lensed Primordial Squeezed non-Gaussianity Conclusior
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eg a imation
Full sky simulation results

Comp: on with perturbative

Lensed Primordial Squeezed non-Gaussianity Conclusions
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Short leg approximation
Full sky simulation results

Comparison with perturbative result

Lensed Primordial Squeezed non-Gaussianity Conclusior
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approximation
Full sky simulation results
Comparis ith perturbative result
Conclusion

Lensed Primordial Squeezed -Gaussianity
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Short | pproximation

Full nulation results
Comparison with perturbative result
Conclusions

Lensed Primordial Squeezed non-Gaussianity
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Short |
Full im S

Comparison with perturbative result
Conclusions

Lensed Primordial Squeezed non-Gaussianity

Measuring non-zero primordial non-Gaussianity can constrain
models of inflation

Quick and accurate approximation of lensing effect on squeezed
primordial non-Gaussianity

Change in primordial squeezed shape can be > 10% due to lensing

But neglecting lensing smoothing does not significantly bias
estimators
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