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The observed radiocontinuum in galaxies is the addition of 
thermal and nonthermal emissions. Thermal emission, due to hot gas 
ionized by stars, has a flat spectrum and is best observed at high 
radio frequencies. The nonthermal emission, due to relativistic e- 
lectrcns spiralling in magnetic fields of a galaxy, has a steep 
spectrum and dominates at lover radio frequencies. Relativistic e- 
lectrcns can originate in supernovae, pulsars, X-ray sources and 
CB-stars. The nonthermal emission process offers an additional pos 
sibility since the radio emission is linearly polarized. We can u- 
se the observations of polarized radiation to trace the magnetic 
fields in galaxies.

Observations of our Galaxy at lower radio frequencies led to 
a disk-halo model. In the disk we find numerous individual sources: 
supernova rsnnants, HII regions. These are best studied with arcmi
nute angular resolution at higher radio frequencies (e.g. 5 GHz 
survey of Haynes et al., 1978, or 4.9 GHz survey of Altenhof f et 
al., 1979). The large scale radiocontinuum structure of the Galaxy 
is best revealed in all sky surveys, made with a degree resolution 
at lower radio frequencies (e.g. 150 MHz survey of Landecker and 
Wielebinski, 1970, and 408 MHz survey of Haslam et al., 1980) . As 
seen in Figure 1 the contours of the 408 MHz radiocontinuum show 
clearly the disk component, the tangential points of the local spi
ral arm (Cygnus X at 1=80° and Vela X at ¿=260°) as well as many 
’spurs’ at high galactic latitudes. These 'spurs’ are considered to 
be nearby features, possibly supernova remnants in our neighbour
hood. Flare-like origin of these features cannot, however, be ex
cluded. In addition to a uniform extragalactic component, there 
exists an electron halo around our Galaxy which however needs detai
led analysis techniques (e.g. Webster, 1978) for its confirmation.

To study nearby galaxies in radio continuum we need at least 
arcminute resolution and a great receiver sensitivity. Aperture syn
thesis radio telescopes are responsible for most of the information 
at the lower frequencies. Care must be taken with synthesized maps 
ofto restore the missing low order components correctly. High fre
quency maps of nearby galaxies cane now from the 100-m Effelsberg 
radio telescope. At 10.6 GHz (A2.8 cm) the 1.2 arcmin beam is mat
ched with a millkelvin r.m.s. noise capability. Seme nearby gala
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xies could be studied at a number of frequencies from 150 MHz to 23 
GHz. A sample of radio maps of galaxies is shown in Figures 2 and 
3.

The study of a galaxy at a number of frequencies allowd the se 
paration of thermal and nonthermal emission. A study of a sample of 
nearby galaxies by Klein and Emerson (1980) led to the conclusion 
that the thermal emission is less dominant than previously suspec
ted, making out only sane o 20% of the total at 10.6 GHz. Also the 
mean spectral index is 0.7 + 0.15 (Sa\Ta) for this sample. Similar 
spectral index was found for radio galaxies, so that possibly very 
similar physical processes are at work. Similar studies by Hummel 
(1980) on a larger sample of smaller (and more distant) galaxies 
confirmed the above conclusions and shewed that the disk radio po
wer is directly related to optical luminosity. Thus the sources of 
relativistic electrons seem to be distributed more like the old 
disk population and not like young OB-stars. A more general conclu
sion of Hunrnel (1980) is that density waves dont't seem to play a 
dominant role in the radio emission in galaxies.

The observations of edge-on galaxies allow us to study the e- 
lectron halo problem. Now that sone five galaxies could be studied 
at a number of frequencies we are able to say that sane radio con
tinuum is seen away from the disk and that the spectral index in
creases with distance above the plane. This increase can be due 
both to ageing of the particles and in the decrease of magnetic 
field. Such electron halos however are not going to retain the elec 
trens but shed them into the intergalactic space.

The linear polarization has now been mapped in five nearby ga
laxies. As an example in Figure 4 we see the result for M31. All 
the maps show the same pattern: The E-vectors are perpendicular to 
the spiral arms implying a rather uniform field along the spiral 
arms. This is an important results since so far we had only a few 
clues on the distribution of magnetic fields in galaxies. In view 
of the fact that density waves seem not to play a dominant role in 
the radiocontinuum emission, magnetic fields may be the answer.
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