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CME Event on

Summary of Observations:
€ Eruption occurred in AR10486 classified as a §-type magnetic configuration

& The CME was associated with an X17.2-class flare observed by EIT between 1
12:01UT, centered at S16E08, with peak emission at 11:12UT.

@ GOES satellites observed the flare from AR10486 between 09:51-11:24UT (peak
emission at 11:10UT).

& Large prominence (inverse “S” shape!) has been seen erupting prior to the flare,
and the prominence material (1.4-2.1x1016g) was clearly visible in EIT and LASCO
images.

LASCO data indicated a strong acceleration of the CME below 5R..

Height-time profile above 5R, was moderately linear and the derived mean plane-
of-sky speed was 2,459km/s.

1ated bulk kinetic energy of the CME was between 4.2-6.4x103?ergs,

satellite recorded a peak in the 100 MeV proton flux of about 33,600 pfu -
t proton event for Solar Cycle 23!

ed at the Earth after 19 hours on Oct 29 at about 06:00 UT.

on 2003 Oct 28 using magnetic data from MDI.
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Map of B, at R=1.00R¢ Map of B, at f
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set the boundary: R=1.0R,, 1.05R,, or elsewhere?

is study we choose R=1.10R¢
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Map of B, (potential field) at R=1.10Rq Computed coronal magnetic field
on Oct 27 (order of harmonics n=90) potential) at steady-state with solar win
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-8 3D View of Solar Magn
Fields on Oct 27, 200

The Solar Magnetic Fields for CR 2009 -
Epoch of "Halloween Storms"
by
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'@ Close View of A
10486 on Oct 27 at

3D images show specific imm : T
features of the magnetic \- e \
) = EREEESS HH What happens as
Ile_ellcél ﬁ9p°|°g>;h02$5104§6' [ / | ‘ AR10488 continues to
ield lines wi ifferen : B-+808 emerge on this day?
colors represent the four

distinct flux systems.
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'@ Close View of Acti
10486 on Oct 28 at

32 hours later
>

The emergence of
AR10488 results in the
appearance of more null
points in the corona!

more magnetic
ms of interest
fore more

Center for Space Env nm‘

http://csem.engin.umich.edu



/

D

4

Prominence

Contour map of B, at R=1.0R; and Ha Contour m
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prominence eruption originating from
86 on Oct 28!
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@}) Step 1: What Analytic
Rope Would Resemb

Image shows the
superposition of a 3D
force-free flux rope (Titov
& Démoulin type) onto
the background field
taken from observations.

" Flux rope in the ambient
netic field is out of

a Flux Rope:
oroidal current)
ajor radius)
10r radius)

1ass)
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Step 2: Try Somett

Uyor and B, at the Solar Surface
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P
OGse,
N Result: No

Image shows the end
state of imposed
evolution. No flux rope
s present...
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&) Summary of
Conclusion

Summary of Results:

& We incorporated magnetic data from MDI into a global MHD model of the solar
corona, and we obtained a steady-state solar wind solution (with non-potent
magnetic field) for CR2009 centered on Oct 27 and Oct 28.

& We prescribed a 3D force-free flux rope that resembles the observed properties (in
terms of size, orientation, energetics, etc.) of the CME on 2003 Oct 28. The flux
rope is out of equilibrium with the background field and it erupts, yielding a CME.

& We then tried to generate a flux rope by imposing electric field at the footprints of a
magnetic dipole, hoping that a flux rope with desired properties would form over the
course of a quasi-steady evolution of the field. The flux rope did not form...

Conclusions:

& Magnetic topology of AR10486 is very complex (no surprise), in fact way too
complex. But, this should not discourage us from trying to understand the
echanism(s) that triggered the associated eruptions during the Halloween Epic.

tential field extrapolation a good way to go, especially for active regions with
ous helicity contents like AR104867?

flux rope through the boundary by imposing a self-consistent
tangential electric field.

2nting, you stay tuned with us!
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