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A map of the Galactic Faraday depth
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Challenges

» Regions without data
» Uncertain error bars:
» complicated observations
» nm-ambiguity
> extragalactic
contributions unknown
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Reconstructing statistically isotropic Gaussian signals from noisy

data with uncertain signal and noise covariances
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m = Dj, where

Reconstructing statistically isotropic Gaussian signals from noisy
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S(h, ') = /Ds s(A)s(A")P(s)
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(uncorrelated noise)
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assume priors for parameters el
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= marginalize over all possible parameters



Problem: P(s|d) is non-Gaussian.
Solution: Find Gaussian G(s — m, D), that best approximates

P(s|d).

Extended Critical Filter
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The Images

> (T «E> «E» = Q>



80 -
60
40
20

=20

40

60 -

-80 | ) ) ) ) ) ) ) ) 4

0 20 40 60 80 100 120 140 160 180
p(b)/ (rad/m?)

» Approximate s(b, /) := ¢p((b[;;) as a statistically isotropic
Gaussian field

» R: multiplication with p(b) and projection on directions of
sources

— 2
> Nij = dynio;



posterior mean of the signal




uncertainty of the signal map
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uncertainty of the Faraday depth
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uncertainty of the Faraday depth
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