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Reconstructing the Galactic Faraday sky

The extended critical filter formalism
Results
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Reconstructing the Galactic Faraday sky

The extended critical filter formalism
Results
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Reconstructing the Galactic Faraday sky

The extended critical filter formalism
Results
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Reconstructing the Galactic Faraday sky

The extended critical filter formalism
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Reconstructing the Galactic Faraday sky

The extended critical filter formalism

allenges

@ Regions without data

@ Uncertain error bars:

e complicated observations

e nm-ambiguity

e extragalactic
contributions unknown
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Reconstructing the Galactic Faraday sky

The extended critical filter formalism
Results

@ linear data model d = Rs + n

@ Gaussian signal field s «+ G(s, S)

e Gaussian noise n + G(n, N)
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Reconstructing the Galactic Faraday sky The extended critical filter formalism

Results

Wiener Filter

m= /Ds s P(s|d)

j=RiN"1d
D=(S'+RINIR)

m = Dj, where

@ linear data model d = Rs + n

@ Gaussian signal field s «+ G(s, S)

e Gaussian noise n + G(n, N)

v
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Reconstructing the Galactic Faraday sky The extended critical filter formalism

Results

Wiener Filter

m= /Ds s P(s|d)

j=RiN"1d
D=(S'+RINIR)

m = Dj, where

Assumptions

@ linear data model d = Rs + n
o Gaussian signal field s <= G(s, S)

e s statistically isotropic =S¢, mye/,m") = 0o Omm Co
e Gaussian noise n + G(n, N)

°

noise uncorrelated = Nj; = §;;7;02

v
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Reconstructing the Galactic Faraday sky The extended critical filter formalism

Results

Wiener Filter

m= /Ds s P(s|d)

j=RiN"ld

m = Dj, where D_ (5_1 + RTN_lR)_l
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= marginalize over all possible parameters




Reconstructing the Galactic Faraday sky

The extended critical filter formalism
Results

Wiener Filter

m= /Ds s P(s|d)

j=RiN"ld

m = Dj, where D_ (5_1 " RTN_lR)_

1

Extended critical filter

m = Dj
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Reconstructing the Galactic Faraday sky

The extended critical filter formalism
Results
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Reconstructing the Galactic Faraday sky The

xtended critical filter formalism
Results
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Reconstructing the Galactic Faraday sky

The extended critical filter formalism
Results
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Reconstructing the Galactic Faraday sky

The extended critical filter formalism
Results
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c Helicity

The LITMUS Procedure to Detect Magnetic Helicity

Local
I nference
Test for
Magnetic fields,
which Uncovers
heliceS

Junklewitz & EnBlin (2011)
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Magnetic Helicity
Test Cases

The LITMUS Procedure to Detect Magnetic Helicity
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Magnetic Helicity
Test Cases

The LITMUS Procedure to Detect Magnetic Helicity
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Magnetic Helicity
Test Cases

The LITMUS Procedure to Detect Magnetic Helicity

P =|P|le*
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Magnetic Helicity
Test Cases

The LITMUS Procedure to Detect Magnetic Helicity

Faraday depth

P =|P|le*
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Magnetic Helicity
Test Cases

The LITMUS Procedure to Detect Magnetic Helicity
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Faraday depth

P =|P|le*

G = T2 (Vo) = (0o + id,6)* = |G| €27
T,: R2 = C
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Magnetic Helicity
Test Cases

The LITMUS Procedure to Detect Magnetic Helicity
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Faraday depth

P =|P|le*

G = T2 (Vo) = (0o + id,6)* = |G| €27
T,: R2 = C
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Magnetic Helicity
Test Cases

The LITMUS Procedure to Detect Magnetic Helicity

| P
N P
~ Re(GP*) >0
According to theory...
| |
Faraday depth <P¢¢> o 6%./ =
. y oo k) \ 2
P =|P|e¥e () oc ([T ak )

Junklewitz & EnBlin (2011)
G = T2 (V9) = (0x6 + idy6)* = |G| &
T,: R C
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The LITMUS Procedure to Detect Magnetic Helicity

Test Cases

helical non-helical

1
with helicity: (Re (GP*)g2) =10, TRe(GP) gy = 0-25
samples

without helicity: (Re (GP*) g2 ) oo = 7027, TRe(opr) o, =023
samples

Re (GP*)
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Helicity in the Milky Way?
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Further Test Cases

Helicity in the Milky Way?

contributions of all scales small-scale contributions
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Further Test Cases
Helicity in the Milky Way?

Test case with non-trivial electron densities:
0.2

Re (GP*) g
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Further Test Cases
Helicity in the Milky Way?
Summary

o Extended critical filter produces excellent map with

e angular power spectrum
@ robustness against outliers

@ LITMUS test works, provided the electron densities don't vary
too much.

@ = LITMUS test has problems if electron density varies on
scales of helicity.

@ better maps are available:
o Faraday depth from Oppermann et al.
e synchrotron polarization from Planck
o thermal dust polarization from Planck
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