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Outline
* Looking for non-Gaussianity

— Generic primordial non-Gaussianit
probed using reconstructed primord

— Complementarity of T and E data

» Fast estimator for f  using tempere

polarization

— Generalizes Komatsu, Spergel and
Towards the Planck data

Dealing with real data—inh



Tomographic reconstruction,of inflationary

scalar curvature perturbations from CMB

Curvature fluctuations
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Anyone intending to te
primordial non-Gaussic
anisotropy in T&E data
do so using curvature
perturbations obtained
filters.
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primordial map, using T alone
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primordial map, T and E combined
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Detecting of Non-
D(x)=Py(x)+ [, B (x)

& Bond 1
& Sperg

Non-Gaussianity from Inflation

f,, ~ 0.05 canonical inflation (single field, couple of

derivatives) (Maldacena 2003,
Acquaviva etal 2003 )

fy, ~ 0.1--100 higher order derivatives

\\ DBI inflation (Alishahiha, Silverstein and Tong 2004)

UV cutoff (Creminelli and Cosmol, 2003

fNL >10 curvaton models (Lyth, Ungarelli and Wands, 2003)

fNL ~100 ghost inflation  (Arkani-Hamed et al., Cosmol, 2004)




models

Q+V+W coadded map
fy =38+48 for |__ =265

-58< f <137 (95%)

-54<f <114 (95%)

-36< f,, <100 (95%)

(Maldacena 2003, Acquaviva etal

(Alishahiha, erstein and Tong

X osmol, 2004)
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The challenge of optimal fNDestimation

* The optimal brute force bispectrum estimator for fNL from
polarized CMB maps (Babich and Zaldarriaga 2004) requir
O(l°) computations — not feasible for Planck!

* We prove that for homogeneous noise this estimator i
equivalent to a fast estimator that scales as O(I°) — a fa
millions for Planck.

* Studies of higher order correlation functions (4 pt etc)
similarly possible.

Komatsu, Spergel, Wandelt 2005
Yadav, Komatsu, Wandelt astro-ph/0701921, ApJ in pre



bispectrum base

1bic Statistic:

Sprim = f_ r2dr | d*nB (n,r)B(n,r)A(n,r)
J sky .
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Sky cut adds a challe

» The cut couples a_ at low |,
for full sky coverage.

* For T this effect only degrades t
estimator slightly.

 For T+P, some low | polarizatio
contaminated by power

reionization
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Tests
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Dealing with rea

e The estimators we wrote dow
uniform sky coverage and noise

* For non-uniform noise inclusion o
variance of the estimator (Cremine

* Very simple to generalize this to in

—3

glinemr' .

/ 2dr f i {B(h,r)Sap(h.7) + Spp(h,r)A(h, r)}

prim fsky




Inhomogeneous noise
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f., Estimation with inhomogenous noise

* 1) Non-Gaussian e Gaussian
Simulations (f =100, Simulations(l =
| =500, fsky—90). fsky=90):

— without linear term: — without linear t
e mean f = 117.5 e stdev= 54.8
e stdev= 74.7 — with linear ter
— with linear term: included:
e mean f  =116.61 * stdev= 29.2

e stdev=43.7

Linear term partially removes effects



SUMMARY

* Detection of non-Gaussianity will give complementary
information about the early universe (class of inflatio
models)

e Current status: AfNL ~ 70 (using CMB T )

T and E polarization are complimentary

« With CMB T and E polarization: AfNL ~3 (in ~5

— Fast estimators exists!

— Estimators tested against Gaussian and non-Ga
simulations with and without inhomogeneous

Extensions to more general f straightforward



...and the search for non-Gaussianity continu






