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Faraday rotation

if B-fields in front of emission:
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Use Q(N), U(Y), 1(3),
RM synthesis,. . .
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Faraday rotation

) d%g Milky Way
¢ galaxies and clusters
cosmic web

source itself

0
Faraday depth: ¢ o (1+2)"2 n. B, dr

F'source

B = ¢N?




Faraday rotation

P Milky Way

¢ galaxies and clusters
cosmic web
source itself

0
Faraday depth: ¢ o / 1+ z)f2 ne B, dr

¢ = ¢MW + ¢other galaxies +¢clusters + Qbﬁlaments + Qbsheets + vaoids + ¢source



Faraday rotation

P Milky Way

¢ galaxies and clusters
cosmic web
source itself

0
Faraday depth: ¢ o / 1+ z)f2 ne B, dr

¢ = QbMW + Qbextragalactic
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d= ¢MW + (bextragalactic +n

Challenges

» Regions without data

» Galactic/extragalactic split
unknown
» Uncertain uncertainties
> nm ambiguity
» multiple components

along a LOS

> ionosphere
> ...

d= ¢MW + ¢extragalactic + Qsionosphere(t) +n
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d= ¢Mw+ other stuff

Galactlc
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correlated
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Galactic Faraday depth
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NO et al., A&A, 2012/2015; arXiv:1111.61867/ arXiv:1404.3701









d= ¢Mw+ other stuff
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d = omw + ¢extragalaetic +n
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d = omw + (ybextragalactic +n
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idea: find subset of data for which
noise statistics are perfectly known




Results:
> 0o < 7rad/m?
> constraints on extragalactic contributions for individual
sources very weak



What magnetic fields is this due to?

Results:
> 0o < 7rad/m?
> constraints on extragalactic contributions for individual
sources very weak









Oeny,0 rad/m?

Xium

Xred

-
=)

1.6

0.8

0.0

-0.8

0.0

-2.0

Xlum

2
o D;
int 2

—— + =0
(1+z)* Do ™

2
O, ; X | —
e,i
Lo
Zj
D; =
0
T 0.2
01
] :g'::i‘”m] —— 0.2
I ﬁl 01

(1+ z)*Xred dz

e
-

prior
- mean
an IS
1o interval o
o
true value 7 )
5
0 0.01  0.02 e
]
— 0.2 =+
0,
[0}
>
+

B

: 0.2

0.1

10.0
Tint,0 rad/m®

1.0

Tenv,0 rad/m?

0‘.0
Xred
V. Vacca, NO ' et al.: arXiv:1509.00747

1.6 -2.0



Oeny,0 rad/m?

Xlum

Xred

1.0

1.6

0.8

0.0

-0.8

0.0

-2.0

0.2

0.1

int

74_70-11
(1+z)* Do ™

(1 + Z)4+Xred dz

10.0

Tint,0 rad/m?

1.0

[op

env,0 rad/m*

prior
- meany ~
- lointerval =
(o))
true value 7 o8}
- N
Co— E3
0.01  0.02 a
w0
0.2 ]
=
0,
01 /)
>
[
T 0.2
N
' ‘\
|
e —0.1
\e
i |
-2.0 0.0
Xred

V. Vacca, NO ' et al.: arXiv:1509.00747



Summary
» Faraday rotation probes B-fields on (almost) all scales

» Galactic contribution (correlated) can be separated from
rest (uncorrelated)

» Rest can be statistically split into extragalactic and noise

» Uncertainties are large and need to be understood
Outlook

» Large-scale structure information to be included

» More sophisticated treatment of observational
uncertainties desirable

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