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Coordinated UVCS/SOHO and VLA coronal obser-
vations took place during August 16-19, 2003. The
radio source 3C 228 passed behind a streamer in the
northeast at a heliocentric distance of about 7 solar
radii, and behind the north coronal hole at about 4 so-
lar radii in the latter part of the radio observation. The
goal of this campaign is to combine the analysis of radio
polarimetric sounding measurements of the corona with
ultraviolet spectroscopy of the same regions, in order to
obtain qualitatively new information about the proper-
ties of the solar coronal plasma. The Ultraviolet Coro-
nagraph Spectrometer (UVCS) aboard SOHO observed
O VI (103.2 and 103.7 nm) and H I Lyman alpha (121.6
nm) emission lines to determine kinetic temperatures,
average densities and outflow speeds in the corona.
UVCS observations provide unique information on the
heating and acceleration processes in the corona. The
Very Large Array (VLA) observations reveal the Fara-
day rotation of polarized radio waves due to passage
through the magnetized plasma of the corona. These
measurements provide limits on the coronal magnetic
field strength and constrain the properties of magneto-
hydrodynamic (MHD) waves. Radio propagation tech-
niques are a useful complementary tool to ultraviolet
coronagraphic spectroscopy in determining the physi-
cal processes that are responsible for the heating of the
extended corona and the acceleration of the solar wind.
This work is supported by NASA under Grant NAG5-
12865 to the Smithsonian Astrophysical Observatory,
by the Italian Space Agency and by PRODEX (Swiss
contribution).
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Statistical Study of Hard X-ray
Footpoint Region

Jun Sato (sato@solar.isas.ac.jp)
ISAS, 3-1-1 Yoshinodai, Sagamihara 2298510, Japan

We show statistical characteristics of hard X-ray
footpoint sources derived from THE YOHKOH FLARE
IMAGE CATALOGUE. We use many hard X-ray im-
ages over the whole YOHKOH mission period (1991/08
- 2001/12) and the study is concentrated on follow-
ing two points. 1) Average height of hard X-ray foot-
point sources in the four HXT(Hard X-ray Telescope)
energy bands (14-23, 23-33, 33-53, 53-93 keV). 2) Spec-
tral characteristics of hard X-ray footpoint sources. We
mainly revealed that A) the hard X-ray emission comes
from just above the Ha emitting region and the acceler-
ated electrons loose their energy within 1000 km length
leading to the high density around footpoints, and that
B) Many hard X-ray footpoint sources show a broken
power-law spectrum with very hard spectrum in the low
energy range (20-30 keV), suggesting a cut off energy
of accelerated electrons is around 20 keV - 30 keV at
least.
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Shear-Flow Reconnection Causing EUV
Bright Point Heating

Joerg Buechner! (buechner@linmpi.mpg.de)
Bernd Nikutowskil (nikutow@linmpi.mpg.de)

Antonius Otto? (ao@how.gi.alaska.edu)

lMax-Planck—Institut, Max-Planck-Str. 2,
Katlenburg-Lindau 37191, Germany

2Geophysical Institute, University of Fairbanks, Fair-
banks, AK 99775, United States

EUV/X-ray Bright Points indicate permanent heat-
ing processes in the solar atmosphere. We used the
information of observed magnetic fields and photo-
spheric motion to simulate numerically by a global
MHD approach, coupled to an appropriate kinetic
model desrcibing dissipation, the physical processes be-
hind the heating of the solar atmosphere. It appears
that shear flow reconnection near the transition region
is the main candidate to understand the localized heat-
ing behind Bright Points.

SH22A-0191 1330h POSTER

Multiple Flux-Rope Magnetic Ejecta in
the Solar Wind: Separated Flux
Ropes

Qiang Hul ((302)8311547; huqiang@bartol.udel.edu)

Charles W. Smith? ((603)862-0890;
Charles.Smith@unh.edu)

Norman F. Ness! (nfness@bxclu.bartol.udel.edu)

1Bartol Research Institute, 217 Sharp Lab., Univer-
sity of Delaware, Newark, DE 19716, United States
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2Department of Physics and Space Science Center, In-
stitute for Earth, Oceans and Space, Morse Hall,
39 College Road, University of New Hampshire,
Durham, NH 03824, United States

Recent studies (Hu et al., 2003a,b) have shown that
multiple flux-rope configuration of magnetic ejecta in
the solar wind at 1 AU is not rare. Those authors ex-
amined ACE magnetic and plasma data for the years
1998-2000. They found about 4 double flux-rope ejecta
events and 1 triplet among 31 events which were iden-
tified by primarily looking at magnetic field measure-
ment for flux rope signatures. The data analysis tech-
nique employed is capable of generating a two and
a half dimensional cross-section of the structure con-
vecting past the spacecraft by solving the plane Grad-
Shafranov equation directly utilizing spacecraft data
as spatial initial input. The results showed multiple
non-axisymmetric cylindrical flux ropes nested within
a boundary surface. They were assumed to have exactly
the same axis orientation. Further analysis will be car-
ried out by examining the individual flux rope in a mul-
tiple rope system separately. The individual field line
twist and relative orientation between flux-rope axes
will be reported. Implications of X-point formation in
a presumably twisted multiple flux-rope system will be
discussed. Multi-spacecraft validation of these results
will be presented. Possible solar connections of these
systems, such as the comparison of the signs of mag-
netic helicity, will be explored.

SH22B MCC: 3006 Tuesday 1340h

Physics of Eruptions in the Low Solar
Atmosphere III

Presiding: J Krall, Naval Research
Laboratory; B J Thompson, NASA
Goddard Space Flight Center
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A Survey of Coronal Dimmings and EIT
‘Wave Transients

Matthew West! (west@filament.nascom.nasa.gov)

Barbara J Thompson? (301 286 3405;
~barbara.j.thompson@gsfc.nasa.gov)

llmperial College, South Kensington Campus, Lon-
don, UK SW7 2AZ, United Kingdom

2NASA GSFC, Code 682, NASA GSFC, Greenbelt,
MD 20771, United States

We present the results of a comprehensive catalog
of EIT wave transients and coronal dimmings. We
will compiled a set of more than 170 events, and we
present strong evidence for the association of the co-
development of coronal dimmings and EIT waves. Both
limb and disk events are included in this study. We also
include the speeds, locations, and associated flare tim-
ing in this study.

SH22B-02 1355h

The Relation Between Coronal Mass
Ejections and Outward Motions in the
Low Corona

Nariaki V Nitta (1-650-354-5458; nitta@lmsal.com)

Thomas R Metcalf! (metcalf@lmsal.com)

1Lockheed Martin Solar and Astrophysics Laboratory,
Dept/L9-41, B/252 3251 Hanover Street, Palo Alto,
CA 94304, United States

Outward motions are frequently observed in the low
corona, especially in the early phase of solar flares.
Some of these motions, observed in X-ray, EUV, and
radio wavelengths, appear to be intimately linked to
coronal mass ejections (CMEs) as observed by white-
light coronagraphs, typically above 2 Rsun. In prin-
ciple, a combination of X-ray/EUV /radio and corona-
graph data should give many constraints on models of
CME initiation and early propagation. However, such
attempts are not straightforward because of the diver-
sity of low coronal motions, which often have unclear
relationships, if any, to the CME. In this presentation,
we compare many examples of low coronal motions ob-
served by TRACE and Yohkoh with CMEs observed by
LASCO, and discuss what we can objectively conclude
from the data. Errors resulting from the inclusion of
different and possibly incompatible data in a single so-
called height-time plot are discussed. We also study
the reality of the flare association of CMEs, which, ac-
cording to the height-time plots, precede the flare and
hence the low coronal motions by more than an hour.

Fos.
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The Three-Dimensional Velocity Fields
Of Solar Disappearing Filaments And
Their Relations To Coronal Activities

Taro Morimoto?! (+81-75-581-1235;
mtaro@kwasan.kyoto-u.ac.jp)

Hiroki Kurokawal (481-75-581-1235;
kurokawa@kwasan.kyoto-u.ac.jp)

1Hida and Kwasan Observatories, Kyoto University,
17 Kita Kwasan Ohmine-cho, Yamashina-ku, Kyoto
607-8471, Japan

Solar filament disappearance (Disparition Brusque:
DB) is often accompanied by a great magnetic activ-
ities such as flares and transient shock waves on and
near the solar surface as well as enormous disturbances
in interplanetary space due to the associated coronal
mass ejection (CMEs). Thus, DBs are of great inter-
est not only to solar physics research, but also to space
science, and solar-terrestrial study. Since it is impos-
sible to measure the velocity field of DBs with ordinal
observations in the Ha line center alone, most previous
studies have focused on the morphological signatures
of DBs. In order to obtain the physical characteris-
tics of DBs and relate them to other active phenomena,
much effort is put into the calculation of their three-
dimensional (3-D) velocity fields. Using the Ha line
center, blue and red wing (Ha £0.8 A) images obtained
by the Flare Monitoring Telescope (FMT) at Hida Ob-
servatory, Kyoto University, and based on the Beckers’
cloud model, we developed a new method to obtain the
line-of-sight velocity of disappearing solar filaments.
The line-of-sight velocity is obtained (i) by calculating
the Ha line profile of the filament, and (ii) by mea-
suring the Doppler shift which best fits the observed
temporal variations of contrasts of the filament. The
tangential velocity is obtained by tracing the motions
of internal structures on successive images, and both
line-of-sight and tangential velocities are combined to
yield the 3-D velcoty field of DBs. In this method, cor-
rections for the effective filter bandwidths of the in-
strument, stray light and Doppler brightening effect,
are performed. Using the 3-D velocity field of DBs,
we also developed a method to judge whether the DB
was ejected into interplanetary space (eruptive) or re-
mained in the corona (quasi-eruptive). The type of DBs
are compared with the type of the associated coronal
activites such as arcade formations observed in soft X-
rays and EUV, CMEs and we conclude that the cal-
culation of the three dimensional vector trajectories of
disappearing filaments with our method can enhance
the quality of space weather forecast and improve its
accuracy.

SH22B-04 1425h

Evolution of Morphological Features of
CMEs Deduced from Catastrophe
Model of Solar Eruptions

Jun Lin! (jlin@cfa.harvard.edu)
John C. Raymond! (jraymond@cfa.harvard.edu)

Adriaan A. van Ballegooijen1
(vanballe@cfa.harvard.edu)

1Harvard-Smithsonian Center for Astrophysics, MS-
50, 60 Garden Street, Cambridge, MA 02138,
United States

We investigate the evolution of morphological fea-
tures during a coronal mass ejection (CME) occur-
ring in a specific magnetic configuration in the present
work. The results indicate that part of the magnetic
flux and plasma ejected into the heliosphere by a CME
exist in the flux rope or prominence prior to the erup-
tion. For the parameters we chose for the present work,
our calculations show that more than one third of the
ejected plasma is continuously brought by magnetic re-
connection from the corona during the eruption, and
around a half amount of the poloidal flux, together with
the plasma, is collected by reconnection from the coro-
nal magnetic field and then is sent into interplanetary
space via the upper tip of the current sheet. The re-
connected magnetic flux is able to account for the fast
expansion of the ejecta. The temperature of the re-
connected plasma is fairly high (up to ~ 107 K), and
blending of this hot plasma with cold prominence mate-
rial may drive the prominence from absorption to emis-
sion in the EUV. This process constitutes a natural and
straightforward mechanism for prominence heating dur-
ing the eruption.

Trans. AGU, 84(46), Fall Meet. Suppl., Abstract #####-##, 2003.
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On the time coincidence between
H,-filament eruptions and soft X-ray
emissions

Peter W. Schuck! (schuck@ppdmail.nrl.navy.mil)
James Chen! (chen@ppdmail.nrl.navy.mil)
Ira Schwartz! (schwartz@nls4.nrl.navy.mil)

Vasyl Yurchyshyn2 (vayur@bbso.njit.edu)

1United States Naval Research Laboratory, 4555
Overlook Ave., SW, Washington, DC 20375

2Big Bear Solar Observatory, 40386 North Shore Lane,
Big Bear City, CA 92314-9672

The interrelationships among coronal mass ejec-
tions, solar flares, and filament eruptions have been
a long standing issue in solar physics. In particular,
timing and spatial relationships among such eruptive
phenomena play a key role in understanding any pos-
sible causality among them. Presently, observational
ambiguities often result from insufficient temporal and
spatial resolution. However, we expect that observa-
tional capabilities will continue to improve, and in the
near future, produce large volumes of solar data with
high time-cadence and spatial resolution. We present
a technique for quantitatively characterizing dynamics
in Hp-data. We report on the result of applying this
technique to a sequence of 1-min Hg-images from the
Kanzelhohe Solar Observatory. We chose Hg-data for
our initial application because many solar eruptive
phenomena have observable signatures in chromo-
spheric dynamics and long periods of Hg -observations
are readily available. The data set contains quiescent
filaments and a filament eruption accompanied by a
two-ribbon flare. The analysis reveals the spatially
and temporally correlated phenomena on the Hg-solar
disk. The Hg-dynamics are compared with variations
in the integrated soft X-ray flux detected by the GOES
8 satellite.

‘Work supported by ONR, NSF ATM 0205157, and ATM
9903515.
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Photospheric Sources of Very Fast
(>1100 km/s) CMEs Between 1999
and 2001

Vasyl Yurchyshyn (19098665791x35;
vayur@bbso.njit.edu)

Big Bear Solar Observatory, 40386 North Shore Lane,
Big Bear City, CA 92314, United States

We identified photospheric sources for 39 very fast
(faster then 1100 km/s) front-side coronal mass ejec-
tions, which occurred between 1999 and 2001. For our
study we used data on CMEs and their sources pro-
vided by the CME Catalog, SOHO spacecraft (LASCO,
EIT, MDI), Big Bear Solar Observatory (Halpha, mag-
netograms), Mount Wilson Observatory (sunspot draw-
ings) and Joint USAF/NOAA active region summary.
We distinguished three different groups of active re-
gions which are responsible for very fast CMEs: 1)
Complex delta spots (delta spots with a Mt. Wilson
classification of beta gamma). This group of active re-
gions (21 events) can be represented by active regions
9393 and 9415 and is characterized by the presence of
at least two large opposite polarity sunspots located
close to each other. 2) Simple delta spots (8 events).
A typical configuration of this type can be represented
by active regions 8375 and 9236 and consists of one
large twisted tadpole-shaped sunspot, surrounded by
many small satellite-sunspots. 3) Extended magnetic
regions, which consist of two adjacent decaying active
regions or a new active region emerging inside a de-
caying active region (active regions 9046 and 9085). In
this presentation we will discuss in detail the evolu-
tion and the type of the magnetic structures which are
responsible for very fast CMEs originating from delta-
configurations.

URL: http://www.bbso.njit.edu/ vayur/results.html
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Coronal Mass Ejections and Other
Activities in the Inner Corona
Observed by the LASCO/C1

Jie Zhang ((703)993-1998; jiez@scs.gmu.edu)

George Mason University, 4400 University Drive, Fair-
fax, VA 20841, United States
‘We present observations of coronal activities ob-
served in the inner corona from 1 to 3 solar radii by the
LASCO (Large Angle Spectrometer and Coronagraph)
C1 instrument on SOHO spacecraft. These activities
include initiation and acceleration of coronal mass ejec-
tions, transient dimming and brightening of active re-
gions, large scale trans-active region loops, expanding

Cite abstracts as: Fos.
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of post-eruption loop arcades and et al. A set of CME
events will be investigated to reveal their velocity and
acceleration profiles in the inner corona.
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Comparison of the Breakout Model
With Flare-Loop and Ionic
Composition Data

Benjamin J Lynch! (202-404-1377;
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1pepartment of Atmospheric, Oceanic, and Space Sci-
ences, University of Michigan 2455 Hayward St.,
Ann Arbor, MI 48109, United States

2Department of Physics, Drexel University, Philadel-
phia, PA 19104, United States

3E. O. Hulburt Center for Space Research, Naval Re-

search Laboratory, Washington, DC 20375, United
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We discuss our ongoing analysis of the observational
properties of Breakout coronal mass ejections. Pre-
sented are quantitative analyses of the post-eruption
evolution that produces the commonly observed flare-
loop arcades at the limb and the spreading flare ribbons
at disk center. The simulation dynamics are compared
to observational results of long-duration flares. We also
present a novel application of the ionic charge freeze-
in analyses to the numerical simulation output. This
post-processing allows us to ’predict’ the heavy ion
charge states (O7+/064) from the simulation density,
temperature, and velocities. Due to limitations in the
energy accounting and initial conditions of the MHD
simulation, we do not obtain the observed O7+/06+
values, but we emphasize the potential of this method
and show how it can be used to study relative varia-
tion in charge state composition throughout the ejecta
volume.

SH22C MCC: 3006 Tuesday 1600h

Interplanetary Physics III and Scarf
Award (joint with SA, SM)

Presiding: J T Gosling, Los Alamos
National Laboratory
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Low Energy Anomalous Cosmic Ray
Observations: New Insights and
Challenges to our Understanding of
Heliospheric Particle Transport

Matthew E Hill (301-405-6209; mehill@umd.edu)
Department of Physics, University of Maryland, Col-
lege Park, MD 20742, United States

In an ongoing series of papers, we report modeling
results and observations from 1991 to 1999 related to
the inner and outer heliospheric transport of anoma-
lous cosmic rays (ACRs) having significantly lower en-
ergies (0.3 to 40 MeV/nucleon) than have been pre-
viously studied. The measurements (which are from
the last A > 0 recovery phase) provide crucial infor-
mation on the transport of H, He, and O at energies
below the ACR spectral peaks. A consistent picture
that has emerged from our systematic study of these
data—primarily from the Voyager 1 & 2 probes, but
also including various 1 AU spacecraft—includes the
following key features: (1) The initial ACR recovery
at all observable rigidities takes about 1 year, suggest-
ing that the dominant timescale is that which arises
from the global variation of the interplanetary (IP)
transport properties (not the rigidity-dependent “re-
laxation” time needed for equilibrium to develop). (2)
The IP transport properties of the outer heliosphere
reach a quasi steady state by mid-1994, which lasts un-
til renewed modulation becomes evident around 1999.
(3) The distinct exponential growth of the low-rigidity
ACR intensities and the nearly constant intensities at
higher rigidities are primarily due to the motion of
the Voyager spacecraft through spatial intensity gra-
dients, not to continued temporal evolution. (4) Most
of these effects can be modeled in a time-dependent
manner with a spherically symmetric transport model,
suggesting a reduced role for drifts at low rigidities in
the outer heliosphere. (5) Latitudinal intensity gradi-
ents for ACRs having rigidities below 2 GV are neg-
ative (not positive as expected for the A > 0 phase),
again consistent with weak drifts for these particles and
suggesting an important contribution from the latitu-
dinal dependence of the solar wind velocity. In this
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paper we will summarize these observations and inter-
pretations, highlighting those aspects that are felt to
be generally unrecognized. The possible adjustments
to our present understanding of the transport of ACRs
through IP space will be outlined and we will empha-
size the opportunities there are for modelers and the-
oreticians to utilize the largely untapped resource that
our large dataset represents. Until these unique lower-
energy ACR measurements are explained, a complete
understanding of the transport and acceleration of en-
ergetic particles in the heliosphere cannot properly be
claimed.

URL: http://space.umd.edu/VOYAGER/

SH22C-02 1625h

Energetic Particles Upstream From the
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One of the primary goals of the Cluster mission
is to use multipoint observations to separate tempo-
ral and spatial variations in the measured fields and
particle fluxes. An example is found in observations by
the Cluster RAPID instruments of 30-1500 keV particle
populations upstream of the Earth’s bow shock. When
the Cluster constellation is closely spaced (~600 km),
the energetic particle fluxes observed by the four space-
craft are nearly identical because the locations differ by
less than one gyroradius of the lowest energy particles.
The measured magnetic field vectors at the four space-
craft are also virtually identical, and connect to a single
region on the bow shock surface. We contrast this with
recent cases in which the Cluster separation is much
greater (~6000 km) and the magnetic field connects
the four spacecraft to different points on the shock. In
this way, the particle acceleration processes at several
points on the shock may be monitored simultaneously.
Similar energetic particle measurements in the dayside
outer magnetosphere by the Polar spacecraft are com-
pared with the Cluster observations with a special focus
on the differences in relative ion composition between
the upstream populations and the magnetospheric par-
ticles.
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The Interstellar Hydrogen Shadow:
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Ions Beyond Jupiter
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This study analyzes the first observations of he-
liospheric pickup ions beyond the orbit of Jupiter.
The Cassini Plasma Spectrometer observes H4, He+,
He++, and O+ pickup ions of interstellar origin be-
tween 6.4 and 8.2 AU. Surprisingly, however, there is
a strong depletion of pickup H+4 compared to He+, in
contrast to the interstellar H/He ratio of approximately
10. We show that this depletion is produced by a com-
bination of gravitational focusing of He by the Sun and
a newly observed ”interstellar hydrogen shadow” that
diminishes the source of pickup H as Cassini moves
through the region behind the Sun relative to the lo-
cal interstellar flow. Most H atoms cannot penetrate

AGU, 84(46), Fall Meet. Suppl., Abstract #####-#+#, 2003.

S




