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Much recent attention on coronal magnetic fields from
Full Stokes Polarimeters (low corona), but there is
interest in B in outer corona as well



Faraday Rotation in the corona
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Trans-coronal sources for Faraday rotation
measurements

e Spacecraft transmitters (M.
Bird, E. Jensen)

e Pulsars (provide both RM and
DM)

e Extragalactic radio sources
(numerous, provide
“constellations” and
possibility of multiple lines of
sight)
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Fig. 3.— lllustration of data used to obtain the coronal Faraday rotation for one of the lines of sight, that to 2325-049 on March 12. In all three panels, the orientation and length of the plotted lines correspond to the
polarization position angle and the polarized intensity, respectively, at that position in the source. The contours are of total intensity (Stokes parameter I). (a) The 1465 MHz polarization position angle map on March

12, when the line of sight passed through the corona. (b) Similar map of the source on May 29, when the corona was far from the source. (c) Position angle difference between the two maps, Ay, which is the Faraday
rotation due to the corona. For both components of the source, the Faraday rotation is 14°, corresponding to an RM of 6 rad m-2. The resolution of all three maps is about 55\arcsec$ (angular diameter FWHM of the

restoring beam).
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Fig. 3.— lllustration of data used to obtain the coronal Faraday rotation for one of the lines of sight, that to 2325-049 on March 12. In all three panels, the orientation and length of the plotted lines correspond to the

polarization position angle and the polarized intensity, respectively, at that position in the source. The contours are of total intensity (Stokes parameter I). (a) The 1465 MHz polarization position angle map on March

12, when the line of sight passed through the corona. (b) Similar map of the source on May 29, when the corona was far from the source. (c) Position angle difference between the two maps, Ay, which is the Faraday
rotation due to the corona. For both components of the source, the Faraday rotation is 14°, corresponding to an RM of 6 rad m-2. The resolution of all three maps is about 55\arcsec$ (angular diameter FWHM of the
restoring beam).
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Fig. 3.— lllustration of data used to obtain the coronal Faraday rotation for one of the lines of sight, that to 2325-049 on March 12. In all three panels, the orientation and length of the plotted lines correspond to the
polarization position angle and the polarized intensity, respectively, at that position in the source. The contours are of total intensity (Stokes parameter I). (a) The 1465 MHz polarization position angle map on March

12, when the line of sight passed through the corona. (b) Similar map of the source on May 29, when the corona was far from the source. (c) Position angle difference between the two maps, Ay, which is the Faraday
rotation due to the corona. For both components of the source, the Faraday rotation is 14°, corresponding to an RM of 6 rad m-2. The resolution of all three maps is about 55\arcsec$ (angular diameter FWHM of the
restoring beam).
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How do we infer the coronal field from Faraday
rotation measurements (path integrals)?

cos” ! 3.,




What are the results for the coronal field?
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Topics of Interest

* Large scale coronal magnetic field

e MHD turbulence in the corona

* Probing electrical currents

* Faraday rotation as a probe of CMEs

* Future extensions of the technique (closer
to and further from the Sun)
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A new age of opportunity for cosmic

Faraday rotation measurements; the

availability of the Karl G. Jansky Very
Large Array

e Lower noise receivers
e Larger bandwidth

e Continuous frequency
coverage
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Differential Faraday Rotation and Ampere’ s Law
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Differential Faraday Rotation and
Ampere’ s Law I

ARM =C¢nB-ds=CnfB-ds

ARM =Cnm I
ARM

T=——
Cm,n

Method utilized in Wisconsin Reversed Field Pinch (RFP) by Ding,
Brower, et al (PRL 90, 035002, 2003)
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Determining location of coronal field reversal
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