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What it is

> (T «E> «E» = Q>



dB oc AN2no(%)B,(X)dr

0
= B\ / ne(X)B,(X)dr
I'source



0
Faraday depth: ¢ o / ne(X)B,(X)dr
F'source

B =N



g d
Q/’g"zgalaxies and clusters
)< ¢ cosmic web

source itself

Y f"""//’?MiIky Way

0
Faraday depth: ¢ o / ne(X)B,(X)dr
F'source

B = ¢N?



) g
W"éalaxies and clusters
)< ¢ cosmic web

source itself

) /’?\Anky Way

Galactic Faraday depth:

0
¢ / ne(X) B (X)dr
'Milky Way



500 500

41 330 data points

DA




Challenges

» Regions without data
» Uncertain error bars:
» complicated observations
» nm-ambiguity
> extragalactic
contributions unknown



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



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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1D test case

Assumptions:
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> signal field statistically homogeneous Gaussian random field

Assumptions:
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1D test case
Assumptions:
> signal field statistically homogeneous Gaussian random field

» noise uncorrelated, Gaussian
10 T T T T T




1D test case

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

10 T T T T T

0 100 200 300 400 500



1D test case

» Reconstruct (iteratively):
signal, power spectrum, noise variance
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» Approximate s(b, /) := ¢p((b[;;) as a statistically isotropic
Gaussian field

» R: multiplication with p(b) and projection on directions of
sources
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Why it’s useful
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known as LITMUS procedure

Junklewitz et al. 2011A&A...530A..88J
Oppermann et al. 2011A&A...530A..890
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‘What Causes a Galaxy's Magnetism?
by Brian Thomas, M.S. *

(3 send This

Secular astronomers are no closer to understanding what could cause galactic magnetic
fields than they were when they first detected the fields over a century ago. And although
the most recent map of the Milky Way's magnetic field shows unprecedented detail, it gives
no clues to the question of magnetic field formation through natural forces. Did this field
require a Creator for its origin?

An international team of radio astronomers compiled over 41,000 radio signals that had
travelled through the Milky Way galaxy from distant stars to earth. The team applied an
algorithm to the stellar data to help resolve the degree of twisting—called the Faraday
effect—that the Milky Way induced on the radio light. The researchers inferred and mapped



Summary

» New map of the Galactic contribution to Faraday depth

» Extragalactic contributions filtered out via spatial correlation
structure

> Potential for studies of

> Interstellar medium
» Galactic magnetic field
» Extragalactic sources

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