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Faraday rotation
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Information Field Theory Numerical IFT for python

4. NIFTY
to LTI

http://www.mpa-garching.mpg.de/ift/
http://www.mpa-garching.mpg.de/ift/nifty/
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Challenges

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

signal response Rs

P(s) = G(s, S)
P(n) = G(n, N)
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signal response Rs
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signal response Rs
Wiener Filter

d:RS+n

m:/Dssp(sld)

m = Dj, where

D= (S +RINIR)
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S(h, A /Dss )s(A)YP(s)

= S(Zm),(é’m’) = /DS ngszlmlp(s)



S(A, ) = /Ds s(A)s(A)P(s)
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< angular power spectrum






S(A, ) = /Ds s(A)s(A)P(s)
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S(A, ) = /Ds s(A)s(A)P(s)
= S(h- i)
= S(Zm),(Z’m’) = /DS ngsz/m/'P(S)

= 000 Ommy G
< angular power spectrum

N S S
N’J = (SUO—,' ni
< error bar correction factors

(uncorrelated noise)
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1D example

Assumptions:

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

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

» 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

— 2
> Nij = dynio;



Oppermann et al. (2012)
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uncertainty of the signal map
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Oppermann et al. (2012)
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Pion decay
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Pion decay
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Gamma-ray photon counts:

1000

10 [counts]

FERMI data

» non-Gaussian

> always positive

> varying over several orders
of magnitude



» use logarithm of photon flux
density as signal

Gamma-ray photon counts:

» model this as Gaussian
random field
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FERMI data

» non-Gaussian

> always positive
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of magnitude S



» use logarithm of photon flux
density as signal

Gamma-ray photon counts:

» model this as Gaussian
random field
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» use logarithm of photon flux
density as signal

Gamma-ray photon counts:

» model this as Gaussian
random field
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0 [counts] 1000

FERMI data

» non-Gaussian

> always positive

> varying over several orders
of magnitude €



exponentiated signal
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exponentiated signal
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100 - 158 MeV

100 - 158 MeV

Selig et al. (in prep.)
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1.0-1.6GeVv

1.0- 1.6 GeV
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1.6-25GeVv

1.6 - 2.5 GeV
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4.0-6.3 GeV
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6.3 -10 GeV
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Synchrotron radiation

Bremsstrahlung (free-free)



Synchrotron radiation Bremsstrahlung (free-free)
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Synchrotron radiation Bremsstrahlung (free-free)
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Thermal dust radiation Radiation from rotating dust grains
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AWORK IN PROGRESSA
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AWORK IN PROGRESSA




» Probabilistic inference problems
» Use correlation structure to interpolate
» Probabilistic method for dealing with outliers

» Non-linear response / Non-Gaussian signals can be dealt with

data:




Information Field Theory

i

Numerical IFT for python

http://www.mpa-garching.mpg.de/ift/

http://www.mpa-garching.mpg.de/ift/nifty/
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