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The LITMUS Procedure to Detect Magnetic Helicity

c Helicity

Local
I nference
Test for
Magnetic fields,
which Uncovers
heliceS

Junklewitz & EnBlin (2010), arXiv:1008.1243
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Magnetic Helicity
Test Cases

Synchrotron Emission

@ magnetic field 4+ charged particles

@ B-component | LoS

@ polarized | éJ_

v

Faraday Rotation

@ magnetic field + polarized background source

o B-component || LoS
@ rotation of polarization plane oc \?
e — Faraday depth ¢ = fneé -dl
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P = |P|e*®

Niels Oppermann Probing Magnetic Helicity



The LITMUS Procedure to Detect Magnetic Helicity

Magnetic Helicity
Test Cases

Faraday depth

P = |P|e*®
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Test Cases

helical non-helical

1 -1 1
with helicity: <Re (GP* )82>

=10, ope(epr) = 057

samples

without helicity: (Re (GP*) g2 ) = =043, op(gpr)y = 074

samples
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Critical Filter Formalism
Results

Reconstructing the Faraday Depth Map of the Galaxy

Figure 3. Plot of 37.543 RM values over the sky north of § = —40°. Red circles are positive rotation measure and blue circles are negative. The size of the circle scales lincarly with magnitude of rotation measure,

Taylor et al. (2009)
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Critical Filter Formalism
Results

Reconstructing the Faraday Depth Map of the Galaxy

Wiener Filter

m= /Ds s P(s|d)

d=Rs+n
j:RTN_ld

m = D_]7 where D— (5_1 + RTN_]_R)—].

m = Dj

= et +0) )

-
W1

EnBlin & Frommert (2010), arXiv:1002.2928

EnBlin & Weig (2010), arXiv:1004.2868
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Reconstructing the Faraday




Critical Filter Formalism
Results

Reconstructing the Faraday Depth Map of the Galaxy

final reconstruction
10° T T
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Critical Filter Formalism
Results

Reconstructing the Faraday Depth Map of the Galaxy

reconstruction uncertainty

uncertainty
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Helicity in the Milky Way?
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Niels Oppermann Probing Magnetic Helicity



Helicity in the Milky Way?

Re(GP*)

Niels Oppermann Probing Magnetic Helicity



Further Test Cases

Helicity in the Milky Way?

small-scale contributions

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

Test case with non-trivial electron densities:

Re (GP*) g

-0.4
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Further Test Cases
Helicity in the Milky Way?

Conclusions

@ Critical Filter works.

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

@ = LITMUS test does not work on galactic scales.

@ Use (T2 (V¢)) instead of To ((V¢)).
@ Incorporate several datasets.

@ Include reconstruction of the measurement errors.

@ Increase resolution in order to detect helicity on small scales.
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