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Why M31?

Â Largest spiral galaxy on sky (2
o
ï6

o
)

Â Good spatial resolution achievable with the
Effelsberg 100 -m telescope

Â High declination allows long observation sessions

Â Best -studied spiral galaxy

Â Exceptionally regular magnetic field structure

Â Prototype of a dynamo -generated magnetic field

Â M31 will determine the fate of the Milky Way



First radio " image " of M31
158.5 MHz Jodrell Bank

(Hanbury Brown & Hazard 1951)



Most radio continuum
surveys of M31 were

made with the
Effelsberg 100 -m telescope



First scan measurements in Effelsberg at 11.1 cm
(Berkhuijsen & Wielebinski 1973)



First radio maps from Effelsberg at 11.1 cm and 6.2 cm
(Berkhuijsen et al. 1977 & 1983)

Background
sources

subtracted
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First detection of polarized radio emission in M31
Effelsberg 11.1 cm (4.5ô or 1.0 kpc resolution)

Rainer Beck, PhD Thesis 1979

Up to 45% polarized



First detection of polarized radio emission in M31
Effelsberg 11.1 cm

Beck et al. 1978, 1980



First painting M31 in colour
at Landesmuseum Bonn



Public attraction

Sky & Telescope



The whole galaxy in one run:
New broad -band receiver at 6.2 cm

Total intensity + B -vectors
(corrected for Faraday rotation in the Milky Way foreground)

Philip Hoernes , PhD 1996

Background sources subtracted





Circulation : 6.15 million !



Combined efforts:
VLA + Effelsberg 20.1 cm

(resolution 45 " or 170 pc)
Beck et al. 1998

Background sources subtracted



VLA + Effelsberg 20.1 cm
Thermal + Nonthermal
(resolution 45 " or 170 pc )

Tabatabaei et al. 2013

Nonthermal emission is much smoother



VLA + Effelsberg 20.1 cm
Thermal + Nonthermal

Berkhuijsen et al. 2013

Synchrotron ïFIR correlation is much flatter than thermal ïFIR correlation

Ÿ Cosmic rays diffuse over lengths of 1-2 kpc



Three recent Effelsberg surveys :

2645 MHz (11.1 cm)

4850 MHz (6.2 cm)

8350 MHz (3.6 cm)



Enlarged field:
Effelsberg 8-channel system at 11.1 cm

Total intensity + E+90 ° vectors
(5 ' or 1.1 kpc resolution)

David Mulcahy , Master Thesis 2011

Strong Faraday rotation

Background sources subtracted



Effelsberg broad -band receiver at 6.2 cm
Total intensity + E+90 ° vectors

(3 ' or 680 pc resolution)
Rene Gießübel , PhD Thesis 2012

Faraday rotation still significant


