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Faraday rotation

λ2 law Haverkorn et al. (2001)

Process
Modifies polarization state
Delay between LCP and RCP
Rotates linear pol angle
∆χ = χ0 + φλ2

φ = 0.812
∫ here

there
neB · dl

P = Q + iU
P(λ2) = P0e2iφλ2
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Polarization at low frequencies: 10 rad m−2
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Polarization at low frequencies: 100 rad m−2
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NFRA Memo 655 (1996)
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NFRA Memo 655 (1996)
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SINGS survey NGC 6946 Heald et al. 2009
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SINGS survey Faraday spectra
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Challenges

Accurate reconstruction of Faraday spectra
. . . quickly. . .
Inference of physical properties still at cartoon / sketch level.
Important progress in Bell, Junklewitz & Enßlin (2011).
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Faraday Caustics Bell, Junklewitz, Enßlin (2011)
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A simplistic model to understand caustics
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Sinusoidal Faraday depth ne =0.03 cm−3  , |B|=1.5 µG ne = 0.03 cm−3

‖B‖ = 1.5 µG
Line of sight in Galactic plane
B is in Galactic plane
B rotates around vertical pivot
angle ∝ x , period 1 kpc
Synchroton emissivity uniform

Michiel Brentjens (ASTRON) RM-synthesis: 9 years later November 6, 2013 11 / 14



Faraday dispersion function
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Faraday dispersion function
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Sinusoidal Faraday depth ne =0.03 cm−3  , |B|=1.5 µG
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Sinusoidal + irregular Faraday depth (irregular = 20x regular)
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Finally

Brentjens & de Bruyn (2005)
RM-synthesis paper is doing
well.
RM-synthesis is a great
detection technique.
Interpretation of F (φ) still
“sketchy”.
Bell et al. (2011) may hold
key to fixing this.
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