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Why Study the Coronal B?

Great example of a Magnetic Field in an astrophysical plasma
Techniques used here can be used to study ISM, SNR, etc.
LOTS of data for this object

Interesting mysteries to unravel:

 What mechanism(s) heat the corona?

 What mechanism(s) accelerate the solar wind?

Measuring the Coronal B

Assessing theories requires measurement ...

* Photosphere: Zeeman splitting \

* Quter Corona: magnetometer measurements

B W o =

* Helios approached ~ 62 R
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Purpose: To Boldly Go ...

1) Measure Faraday Rotation of a background extragalactic radio

source through the corona: Ay =[RM|X

2) Observations made w00 0 60 - 100 120 140
with the VLA @ 5.0 ol Data +x
& 6.0 GHz in |
August, 2011 Smaller primary beam

3) Observations
made between

4.6 - 5.0 R@

above the north

limb
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Solar Elongation (R,,,)

vs. Solar Elongation at 4.885 GHz for the VLA
[Whiting & Spangler, 2009, EVLA Memo #136, NRAO].
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Line orientation gives 12000 Right Ascension

FWHM is 0.68"
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Slowly Varying RM(t)  ax=x-x=[rM]%

Rotation Measure Time Series for 3C228+2025
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1)

2)

Other Information about B . . .

Subtracting RM(t) time series for
two lines of sight from each other

i i i
ARM = RMNorth - RMSouth
can provide info/limits on the
coronal currents detected by FR.
[Spangler, ApJ 670 (2007) 841]

Subtracting the slowly varying
polynomial from RM(t)

ORM' = RM' - RM:.,

can provide info/limits on the
fluctuations in the corona

(e.g., Alfvén wave amplitudes).

[Mancuso & Spangler, ApJ 539 (2000) 480]
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Differential Rotation Measure Time Series for 3C228+2025
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Residual Rotation Measure Time Series for 3C228+2025
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Summary

1) 50 & 60 GHZ @ 46 — 50 R® (StreanjlsrBelt } 5
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2) RM for full session & RM(t) Neutral Line | .
—  Approaching northern solar pole \ \ \ \ ! / /

—  Current Sheet necessary in modeling % _________________________________ <B
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