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Field strength I

L m@f@u(l_s)/ . synchrotron emission

B 72/(v+5) assume equipartition
e cosmic rays and B

Total magnetic field

Integrated

fluxes of 74
galaxies

Niklas 1995




Field strength II

“T'ypical” equipartition field strengths,

L7 Salaxies observed since 2000.
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Field strength & scale-length

NGC 6946
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Scale-heights

For unpublished data on the scale-height
of the synchrotron emission in six nearby,
edge-on galaxies contact:

Marita Krause at the MPIfR, Bonn, Germany.



Transport of cosmic rays &
magnetic field in NGC 253

North halo: advection south halo: diffusion®

scale height

synchrotron lifetime

Heesen et al. 2009



Fletcher et al. 2004

Depolarization 20cm/6cm
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(a) Differential Faraday rotation

Differential Faraday
rotation

Differential rotation +
RM gradient in source

RM gradient in
Faraday screen

hth =& hsyn
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B-Field lines are spirals
NGC 4736 / M94
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NGC 4736 / M94
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M51 Fletcher et al. 2010

M81 Krause et al. 1989

NGC 6946 Ehle & Beck 1993




B-field pitch angles vary

NGC 6946

NGC 6946 PITCH ANGLE 2.8/63cn

NGC6946 3cm Total Int. + B-Vectors (VLA +Effelsberg)

Copyright: MPIfR Bonn (R.Beck)

Ehle & Beck 19984



B-field aligned with
arm at the arm
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Structure of regular field

NGC 4736 / M94

Polarization angle:

V B (Ta ¢)
0 a
@)
Y
8
f
S
;: Faraday rotation:
@)

B (r, ¢)

125102 005058 56 54 52 50 48 46 44
RIGHT ASCENSION (J2000)



Mean-field dynamo I
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Mean-field dynamo II
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m=0 mode by far easiest to produce



Regular B-field structure

m=1 | m=2

Galaxy | m=C 2
I1C 342 | % 5 Krause et al. 1989
LMC | - s Gaensler et al. 2005
M31 | 0 0 Fletcher et al. 2004
M33 | 1 0.5 | Tabatabaei et al. 2008
M51 | o) 0.5 Fletcher et al. 2010
M&I1 = | &% Krause et al. 1989
NGC 253 | o 4 Heesen et al. 2009
NGC 1097 | 1 1 Beck et al. 2005
NGC 1365 | 1 1 Beck et al. 2005
NGC 4254| 1 0.5 - Chyzy 2008
NGC 4414 1 05 | 0.5 Soida et al. 2002
NGC 6946| 1 - i Ehle & Beck 1993

all spiral p = 10°




Pitch angles
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Summary

1. Lot of galaxies observed,

information

needs to be systematically collated.

2. Bt,ot,z 15 HG, Bregz B HG, bra,nz 13 IJG’

3. With careful (statistical) analysis can measure

Theory works!

B-field properties directly related to theory.

4. New radio telescopes will open new

possibilities, related to e.g. weak B-fields.



