Optimal & fast Wiener filtering of CMB maps
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New Method
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S & N sparse (diagonal) in different bases

Introduce a messenger field to act

as an intermediate between the 2 bases  Preconditioner-free

T = min(diag(N))1, U = min(diag(S))1, S=S-U, N=N-T, ¢=T+U - Hierarchical framework
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Fig.2: Power spectrum reconstruction
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 Convergence diagnostics: High-quality DM solution
« Failure of PCG to converge to a plausible solution

 Execution time of few minutes on single core of
standard workstation (¢ = 107*, N, = 1024?)
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| 2) Apply mask as shown by dashed lines in Fig. 1

3) Compute Wiener-filtered (WF) map &
constrained realizations (CR) using DM algorithm
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DM algorithm correctly reconstructs unbiased power
spectra (CR) consistent with the input power spectra (Fig. 2).

* Yields a full-sky noiseless sample with trivial
(leakage-free) E-B separation (Fig. 3).
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Fig.3: Separation of E- & B-modes
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 Renders exact global Bayesian analyses of high -resolution & high-sensitivity
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