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Pulsar-RM Tomography
of Solar Coronal 3D
Magnetic Fields




Magnetic map of the Sun
Solar maximum dominated by global dynamo

Kitt Peak magnetogram
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degrees in the quiet phase (1974-75). The rotation angle Q from the intrinsic
polarization plane is related to the rotation measure RM and a wavelength 4 as
Q= 4? RM. The observed rotation angles at our wavelength (1=7.2 cm) corresponds
to 100-160 rad m~2 in 1971-73, and to 30-60 rad m~2 in 1974-75. The rotation
measure is expressed by the electron density N, (in cm ~?), the line-of-sight component
of magnetic fields B (in gauss), and the pass length s along the line of sight as

RM = 1.82 x 1072 JNEB ds/Ry ~ 1.8 x 1072 N,B(s/R;) rad m~2.

If we take s~1 R as an effective pass length across a coronal streamer, we obtain
N,B~5600-8100 gauss cm~3 in 1971-73, and N,B~2100-3500 gauss cm™ > in
1974-75.

The electron density for a quiet corona at R>5 R is given by N,=2.5x10°

(R/Rg)™ %7 (Saito, 1970), where R is the distance from the Sun. If we assume a radial
magnetic field expressed by B=1x(R/Ry)” > gauss, we have N,B=2.5x10°
(R/R5) ™ ** gauss cm 2. Insertion of R~7 R, into this equation as a typical value
yields N,B~400 gauss cm ~>. In order to fit the observed value of N,B we must take
both N, and B in a coronal streamer greater than those in the surrounding coronal
region by a factor of 2—4.

The observations in 1971-73 show that the polarization plane oscillates at a short
period of about 3 hours. This time scale corresponds to a linear scale of 0.5 R, at the
solar distance, if the motion of Tau A relative to the Sun is taken into account. The
oscillatory variation around the intrinsic polarization plane indicates a reversal of sign
of the Faraday rotation measure, and therefore a reversal of the line-of-sight
component of the field direction.



Coronal Faraday Tomography using
Polairzed Radio source Crab Nebula = Tau A
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Fig. 1. Relative positions of Tau A (Point A) and the Sun on June 18 and ‘ off positions’ (E_;and W ), at




RM Sky(Taylor 2009)
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Faraday tomography

(cf AMBGE vs FMJIR)
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Ecliptic plane & Pulsars
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Pulsar RM Tomography of Solar
Coronal Mag. Fields.

Strongly polarised
Pulsation=>Frequency Modulation
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