Multichannel Polarimetry of M31
at 2.6 GHz
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-Early radio wavelength observations of M31 at
7/3cm(Pooley 1969) and 11cm(Berkhuijsen & Wielebinski
1974;Berkhuijsen 1977) show the continuum emission
concentrated in a ring of radius 10kpc.

-Polarized radio emission from M31 was first detected by
Beck et al. (1978) at 11cm.

~20.5cm radio continuum survey was conducted by Beck,
Berkhuijsen & Hoernes (1998) with the VLA and Effelsberg.

-A 6¢m radio continuum was conducted by Beck,
Berkhuijsen & Hoernes (2003) with the VLA and Effelsberg.



~The linearly polarized emission of M31 at 2700MHz is
confined to the prominent optical and HI arms.

-Forms a ring at about 10kpc distance from the center
which is elliptical in the plane of the galaxy.

-If the densities of cosmic ray electrons in the vicinity of
the Earth and in the M31 ring are similar, the mean
strength in the ring is 3.2 £0.9uG for the uniform
magnetic field.



Fig. 1. Brightness temperature 7, of the linearly polarised radio continuum emission of M 31 at 2700 MHz superimposed onto an optical
photograph of the Hale Observatories. Map centre: o = 0"40™01.58, § = +40°59'46". The half-power beamwidth of 4/4 is shown in the
bottom left-hand corner. The contour levels are 5, 10, 15mK; the length of the polarisation “vectors” is proportional to the degree of
polarisation. The r.m.s. noise in the map is 3 mK. Asterixes indicate the positions of 5 polarised point sources that were subtracted (see

BBW, 1980) -
R.Beck, 1982
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Fig. 4. Total emission of M 31 at A20 cm observed with the VLA-D array (Fig. 1) combined with that observed with the
Effelsberg telescope (Fig. 3) to correct for the missing interferometer spacings. The angular resolution is 45"". The rms noise
generally is ~ 75 pJy/beam increasing to ~ 1530 uJy/beam at the map edges. All point sources brighter than 2 mJy are
subtracted. Blank squares indicate regions where subtraction of Gaussian profiles was insufficient. The coordinate system is
centred on M 31 (aso = 0P40™ 158, ds0 = +40°59'46" | position angle of major axis = 37°)

R.Beck, E.M Berkhuijsen & P.Hoernes 1998



Die Andromeda-Galaxie bei 6¢cm (100-m-Teleskop Effelsberg)
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E.M. Berkhuijsen, R.Beck & P.Hoernes 2003
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Polarimetry Tests on M51

-8 channel mode, 10 MHz per channel
~2600-2680 MHz

-A simplified version of RM Synthesis will be
tested based on these 8 channels.
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~Probably perturbed by a recent encounter with its
companion galaxy NGC 5195.

~Such interactions usually result in enhanced star
formations either localized or global,as tidal forces
and density waves compress the ISM.

~-M51 was the first external galaxy where polarized
radio emission was detected. (Mathewson et.al.
1972)
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(E.M. Berkhuijsen et.al. Unpublished) >
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