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Data model:

doym = R® + n,
The naive ansatz:

d € R?
d = F (doup)

(F: Filter operation)
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Data model:

doym = R® + n,
The naive ansatz:

d € R?
d = F (doup)

(F: Filter operation)

(dems) o< O(107)
The problem : Npixel § (@) ox O(107)3/2
(R) < O(107)3

® inference hardly numerically feasable & very expensive!
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The solution: Reconstruct @ slice by slice!

[Yadav & Wandelt et al. ’05]
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Data Model (T only)
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Wiener Filter:

o Linear data model

d=R®+n
o Bayes theorem P(®|d) = %
o Mean of ® d = () (@la) = / D® ® P(|d)
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Wiener Filter:

o Linear data model

d=R®+n
o Bayes theorem

P(d|®)P
P(@|d) = HE
o Mean of : d = () @ja) = J DP @ P(2[d)
o Statistics of ® & n Gaussian
= d = WF(d)

W F': matrix/operator
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APPROACH
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Approach

o 1 slice = WF result & projected onto a sphere:

@ = (<I>) =T(®)(g)q
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Approach

o 1 slice = WF result & projected onto a sphere

¥ =17 (2) =T (®) 4,
o Resulting WF for 1 slice:

(2 — PfR(Q)TCd_Id

PP: primo. power spectrum projected onto a sphere
Cy: data (CMB) covariance

R®: 2d response, includes beam, mask, convolutions, physics
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Including Polarization

dar n?
d= (dQ> = RP + (nQ)
dU
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Including Polarization

dar n?
d= (dQ) = RP + (nQ)
dU

o (R)je(kr).
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Achievements

o Full parallelization of the 3d WF

o Fast & cheap reconstruction

o Inclusion of polarization data simple

o Uncertainty estimates (sampling) per slices affordable
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RECONSTRUCTION FROM NINE-YEAR WMAP T-DATA
(V-BAND)
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[SD et a]h 714]
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[SD et al. ’14]
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Uncertainty calculation

Within the Wiener filter theory,

A

d=WF(d)=DR' N4,
the 1o uncertainty is given by

o = y/diag(D).
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1.4+

Primordial Power Spectrum (r = rpgs), T only

[SD et al. ’14]
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Next:
o Planck data including polarization
o Cross-checks with LSS reconstructions

o Inference of inflationary (recombinational) parameters

o Morphology/Symmetry investigations
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