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The GBT intensity mapping survey

ν = 700MHz - 900MHz

z = 0.6 - 1.0 all these pictures stolen from Kiyo



Synchrotron radiation
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Why is polarization interesting?

I Learn about B-fields

I Learn about various constituents of the ISM

I May leak into total intensity



Parallactic rotation

Rotate the telescope w.r.t. the sky by an angle θ(
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Faraday rotation

dβ ∝ λ2ne Br dr

⇒ β ∝ λ2
∫ 0

rsource

(1 + z)−2 ne Br dr



Faraday rotation

Faraday depth: φ ∝
∫ 0

rsource

(1 + z)−2 ne Br dr

β = φλ2



Faraday rotation

if B-fields in front of emission:

φ = RM = dβ
dλ2

if B-fields and emission mixed:

anything can happen

Use Q(λ), U(λ), I (λ),

RM synthesis,. . .
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Faraday rotation



Ionosphere



Ionosphere

Idea: Regard ionospheric Faraday rotation as additional parallactic
rotation:(

Q
U

)
tel

=

(
cos 2(θ−β) sin 2(θ−β)
− sin 2(θ−β) cos 2(θ−β)

) (
Q
U

)
sky

β ∝ λ2
∫
LOS

ne ~B · d~r



Earth’s magnetic field
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Electron column density



Electron column density



Electron density in 3D

model and plot due to Yu-Wei Liao



Models for ionospheric Faraday rotation

I ionFR (used in LOFAR)

I K. Smith’s model (used in CHIME)

I Tony Willis’ model (DRAO)

I Victor’s model (used by us)

I . . .



Does the correction work?



Does the correction work?



Summary

Polarization is a nuisance (for cosmology).
Polarization is helpful (for everything else).

Faraday rotation is a nuisance (distorts polarization).
Faraday rotation is helpful (LOS component of B-field).

Ionospheric rotation is a nuisance (but we can correct it).
Ionospheric rotation could be helpful (rotates telescopes for us).


