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Magnetic power spectrum
iIn Hydra A cool core cluster

Kuchar & EnBlin (2009)
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Observational Setup




Observational Setup

w(r) = <B(x) B(x+
C O Gy

\Ssumptions:

R B =0

¢ |

RM( k) ~ w(k)/2




Magnetic power spectrum
iIn Hydra A cool core cluster

Kuchar & EnBlin (2009)
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de Bruyn & Brentjens (2005)



RM Synthesis

de Bruyn & Brentjens (2005)




RM Synthesis

de Bruyn & Brentjens (2005)
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RM Synthesis



3d RM Synthesis
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2-d Image Synthesis

DEC




2-d Image Synthesis

1-d RM Synthesis
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2-d Image Synthesis
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How to obtain information ?
physical signal s
1) prior knowledge: P(s)

2) measurement: d =R(s) +n, P(d|s)

3) inference: P(s|d) =P(d|s) P(s)/P(d), d-s



Wiener filter

physical signal s
1) prior knowledge: P(s) = G(s,S) Gaussian

2) linear measurement: d=Rs+n, P(n)=G(n,N)

3) inference: P(s|d) = G(s-m,D)
m=(S'+R'"N'R)'R"N'd
D = (S"+R'N' R)"



Prior information ?

physical signal s
prior knowledge: optimal algorithm:
s sparse 1n pixel space CLEAN
s sparse 1n wavelet space Compressed Sensing
s Gaussian random field Wiener Filtering
s non-Gaussian random field Information Field Theory

chicken & egg problem:
signal statistics & signal reconstruction
are interdependent



The RM Sky

Taylor,Stil,Sunstrum 2009

37,534 RM extragalactic RM-sources in the northern sky



The RM Sky

Taylor,Stil,Sunstrum 2009
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Image of the median value of RM



The RM SKky Rt
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Wiener filtered RM-map with inferred power spectrum




The RM SKky Rt
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The RM SKky Rt

arXiv:1008.1246

B 1
-450 250

Wiener filtered RM-map with inferred power spectrum




Summary

A8: research tools for the research unit
mMagnetic fiel/d statistics:

Hanmur abl — simulation of galactic observables
REAL MAF — magnetic power spectrum inference

LI t nus Test — magnetic helicity detection
Faraday tomograp/n/:

1d & 3d RM Synt hesi s — in development
[implementing CLEAN, Wiener Filter, ...]
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EnBlin et a/2009)

Information Field Theory &4~ & #eomme

EnBlin & ﬂ)ezg
Translation: A< Py
inference problem — statistical field theory
P(d|8) P(S) 1 —Hs] a Wiener filter

P(s|d) = = € C

P(d) Z P

<

Dictionary: A B
log-Posterior = negative Hamiltonian \
Evidence partition function Z D

information propagatpr b non-linear correction
information source

Wiener variance
noise weighted data
inference algorithms Feynman diagrams
maximum a Posteriori classical solution
uncertainty correct. = loop corrections
Shannon information negative entropy
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