Magnetic fields seen through Faraday rotation

from the Milky Way to cosmic scales

Niels Oppermann

c I TA Canadua_n Institute for_
Theoretical Astrophysics
I c AT Ia"lanssttrlf)'?alhgzugideletEéorique
in collaboration with:
B. Gaensler (Dunlap, Toronto)
J. Stil, J.-A. Brown (UofC, Calgary)
V. Vacca, T. EnBlin (MPA, Munich)
H. Junklewitz, D. Schnitzeler (MPIfR, Bonn)

CASCA Annual Meeting, Hamilton, 2015-05-27



Faraday rotation

dp « Ane B, dr

0
= 50<A2/ (14 2)"2 n, B, dr



Faraday rotation

0
Faraday depth: ¢ o (1+2)2 n, B, dr

I'source

B =¢N?



Faraday rotation

d Vz
e gaIaX|es and clusters
cosmic web

source itself

0
Faraday depth: ¢ o (1+2)"% n.B,dr

F'source

B =N




2 40000 data points

DA




Challenges

» Regions without data

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

» 0, = oe(0bjects on the line of sight, source properties, etc.)



Summary

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

» Rest can be separated statistically into extragalactic
and noise

» Uncertainties are large and should not be ignored

» Extragalactic contributions may hold the key to finding
cosmological magnetic fields

All results at
http://www.mpa-garching.mpg.de/ift/faraday/



