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[SE-03] ACE and WIND Observations of Torsional Alfven Waves in
the Solar Wind

K. Marubashi, K.-S. Cho, Y.-D. Park ,and Y.-H. Kim
Solar and Space Weather Research Group,
Korea Astronomy and Space Science Institute

We examined variations of the solar wind magnetic fields which are characterized by
smooth field rotations with time scales of 2-7 hours, and identified the existence of two
classes of structures. One is a small-scale magnetic flux rope, and the other shows clear
characteristics of Alfven waves. In this study, we attempted to clarify fundamental
characteristics of the structure of the second class. We have found that the observed
features are basically described by the cylindrical structure consisting of the uniform
background field and the circular torsional wave field propagating along the background
field. We performed the least-squares fitting analysis for the observed rotational
variations with a simple model of the torsional Alfven wave as described above. The
fitted results show satisfactory agreement with observations and thus allow us to
determine the structure of the region occupied by the torsional Alfven wave. Furthermore,
the examination of ACE and WIND observations reveals several cases in which two
spacecrafts encountered the same structure at different position and different times.
Comparison of such cases provides further evidence that the observed rotational field
variations are due to the torsional Alfven waves, and not due to elliptically—polarized
Alfven waves.

[*SE-04] Formations of Coronal Hole Associated with Halo CME

Sujin Kiml, Sungeun LeeQ, Katsphide Mambashil, 'Kyung*Suk Chol, Su-Chan
Bong‘g, Yong-Jae Moon®

IKorea Astronomy and Space Science Institute, ’s TELab, Nagoya University,
“Department of Astronomy and Space science, Kyunghee University

We have studied the formation of coronal holes (CHs) associated with halo CMEs. For
this study, we used multi-wavelength data fromo Yohkoh Soft X-ray Telescope (SXT),
GOES ngt X-ray Imager (SXI), SOHO EIT 195 A, SOHO MDI magnetogram, MLSO He
110830 A, and BBSO H-alpha. The CHs are characterized by open magentic field regions
with low emission, density, and temperature and their open fields drive high speed solar
winds which cause geomagnetic storms. So far, the formation and the evolution of CHs
are not well understood. The formation of the dark region associated with the eruption of
a CME is well known as "coronal dimming” which may be caused by the mass depletion
near the CME footpoint. It is different from a typical CH since it persists for only one or
two days. In this study, we present three cases that show the formation of coronal holes
which are associated with three halo CMEs: 1) 2000 Jul 14, 2) 2003 Oct 28, 3) 2005 May
13. In the first case, hot plasma was ejected during a weak eruption and then filled out
the pre-existing CH. After the halo CME occurred, the hot plasma region becomes a CH
again. In the second and the third cases, we found newly formed CHs just after their
associated CMEs. All three coronal holes are associated with strong flares and persist
over 3 days until they disappeared by the solar rotation. Examining the MDI
magnetograms, we found that the magnetic polarity of each CH region has one polarity.
Based on these results, we suggest that the coronal holes can be formed by the CMEs
and they should be distinguished from the coronal dimming.
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