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A map of the Galactic Faraday depth



The Physics
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41 330 data points



Challenges

I Regions without data
I Uncertain error bars:

I complicated observations
I nπ-ambiguity
I extragalactic

contributions unknown



The Statistics



Reconstructing statistically isotropic Gaussian signals from noisy
data with uncertain signal and noise covariances

signal s signal response Rs data d

99

R·

99

+n

d = Rs + n

P(s) = G(s,S)

P(n) = G(n,N)

G(s, S) =
1

|2πS |1/2
exp

[
1

2
s†S−1s

]



Reconstructing statistically isotropic Gaussian signals from noisy
data with uncertain signal and noise covariances

signal s signal response Rs data d

99

R·

99

+n

d = Rs + n

P(s) = G(s, S)

P(n) = G(n,N)

G(s, S) =
1

|2πS |1/2
exp

[
1

2
s†S−1s

]



Reconstructing statistically isotropic Gaussian signals from noisy
data with uncertain signal and noise covariances

signal s signal response Rs data d
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Wiener Filter

m =

∫
Ds s P(s|d)
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data with uncertain signal and noise covariances
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Reconstructing statistically isotropic Gaussian signals from noisy
data with uncertain signal and noise covariances

S(`m),(`′m′) = δ``′δmm′C` Nij = δijηiσ
2
i
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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
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uncertainty of the signal map
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