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Faraday rotation
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Faraday rotation
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Extracting the Galactic
contribution
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Challenges

» Regions without data

» Extragalactic contributions
unknown

» Uncertain error bars
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Covariance matrices:

Wiener filter:
Gie,m), (e, my = et Smny Co

$s=G(G+E+N)'d Ej = 6; 02

— 8. 52
NU—(SUO'I'



d:¢g+¢e+n

Wiener filter:
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Covariance matrices:

Wiener filter:
| 1 G(E,m),(é’,m’) = 6%’ 6mm’ CE
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Posterior uncertainty:
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Covariance matrices:

Wiener filter:
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Covariance matrices:

Wiener filter:
Gie,m), (e, my = et Smnmy Co
I -1
g =G(G+E+N)"d Ej = d;02
e 2
NU = 5’] g;
Q‘?‘ n
E+N);=0d; (62 +0?2)n
_ el ( + )1_/_ ij (O +07)ni
o &
3 b 7
Q /’ dx
S P S




1D example
Assumptions:
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1D example
Assumptions:

> signal field statistically homogeneous Gaussian random field
>
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1D example
Assumptions:
> signal field statistically homogeneous Gaussian random field

» noise uncorrelated, Gaussian
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1D example

» Reconstruct (iteratively):
signal, power spectrum, noise variance
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1D example
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signal, power spectrum, noise variance
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1D example

» Reconstruct (iteratively):
signal, power spectrum, noise variance
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Galactic Faraday depth
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rescaled Galactic Faraday depth
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Extracting the extragalactic
contribution
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Wiener filter:

¢g=G(G+E+N)'d
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Covariance matrices:

Wiener filter:
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Covariance matrices:

Wiener filter:
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Covariance matrices:
Wiener filter:
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What is the extragalactic
contribution?
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Covariance matrices:

Wiener filter:
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Covariance matrices:
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Simulation
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Real data
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Summary

» Galactic contribution (correlated) can be separated
from rest (uncorrelated)

> Rest can be separated statistically into extragalactic
and noise

» Uncertainties are large and should not be ignored

All results at
http://www.mpa-garching.mpg.de/ift/faraday/
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