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Maxwell’s equations Imply
polarisation of electromagnetic
\Waves

Helnrich Hertz
Showed the Impoertance of

POLLARISATION

I NIS EXpPeriments

Dipoles have to be aligned!



Radio emission
at m and cm
wavelengths
comes from
synchrotron
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Soelar radio polarisation was
discovered in 1946 already

Polarisation of Jupiter follewed
In late 1950s

Radie pelarisation of Cral nebula
was' feund in 1957

Polarisation of radiergalaxies and
the Milky Way followed 1n 1962



HoWw. do We measure polarisation?

Dipoles are at the heart of measurement
Croessed dipoeles give us V- %and \V/ >°

At higher freguencies waveguides are
used as feeds TE;, mode IS basic

Careful design of feed Is essential

Multimoede: feedsican e optimized for
polarisation



The 408 MHz +11cm
prime focus feead
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Recelvers circults







Analogue polarimeter circuits

IF polarimeter

1 x Polarimeter
Gesamtband
(50 MHz)

8 channel polarimeter




Polarimeters (analogue)




Digital polarimete
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Figure 4. Block diagram of the FFT code. See the text.



Digital polarimeter (Wolleben et al. 2010)
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The nolarisation of Crab ' nehiila:
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Polarisation of radio galaxies
first detection in 1962

(delay due to' Faraday depolarnisation)

Cygnus A Baker et al. 1975

Centaurus A Cooper et al. 1967
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lonospheric Faraday rotation .
Wielebinski & Shakeshaft . e e m e
1962 3
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H,O masers

Fiebig & Gusten
1989

ZEEMAN EFFECT

Predicted in radio by
Bolton & Wild 1957

Finally discovered
In radio by
Verschuur,1968
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Pulsar polarisation

Pulsars were discovered in Cambridge in 1968 by
Hewish et al.

Soon after discovery it was shown that pulsars
were highly polarised, especially at low radio
frequencies

0°— @

90°—|

Lyne & Smith, 1968

Manchester, 1971



Polarisation: IS a very Important
parameter, so far
Underestimated, mainly because
of technical difficulties

There has been great
progress in recent years!!



All sky catalogue of source RM
Simard-Normandin & Kronber
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RM sky on the Galactic coordinates
NP: b=90°

b=—60°

(e¢) J.L.Han 2007 Jan.1st

SP: b=_90°




RM northern sky, Taylor et al. 201
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Galactic Longitude



1.4 GHz Polarization Survey

Wolleben, Reich,W.& P., Landecker, Testori, Wielebinski 2006



Uyaniker et al. 1999
begin the Effelsberg
Medium Latitude
Survey at 21cm

Wieringa et al. 1993 show. that there IS
fine structure In poelarisation
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Sino — German 6em survey; Han, Reich et al.
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he DRAO — Effelsberg 21 cm survey; llandecker et al. 2010
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Radio polarisation of galax

M31 6em Total Intensity + Magnetic Field (Effelsberg)
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6em Total Int. 4+ B-Vectors (VLA-Effelsberg)

Copyright: MPIHR Bonn (R.Beck, E.M.Berkhuijsen & P.Hoernes)

NGC4631 6cm Total Intensity 4+ B-Vectors (VLA+Effelsberg)

Copyright: MPITR Bonn (R.Beck, C.Horellou & N.Neininger)

Copyright: MPIfR Bonn (M.Krause & M.Dumke)






Fornax A




The next generation of telescopes:
ALMA, Lofar, SKA

shouldrgive great eppoertunities to
extend polarisation studies

BUt polarimeters must e
Implementea!



Thank you!\



Optical polarisation

At first optical astronomers ARSI G
Interpreted polarisation as
a scattering effect

[MAGNETIC FIELD

Only later it was accepted
that dust aligned In
magnetic field is the cause
of polarisation




Optical polarization olservations
Milky:Way: 1949 : galaxies In 1958

Interstellar Polarization No. 863

Hiltner, (1951)

Hiltner, (1958)



Mathewson & Ford, 1970
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