4CASS, University of California - San Diego, La Jolla,
CA 92093-0424, United States

5Astrophysics and Space Research Group, University
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The Solar Mass Ejection Imager (SMEI) experiment
was launched on the STP Coriolis mission 6 January
2003 and is now recording all-sky, white light images on
each 101l-minute orbit. SMEI is fixed to the spacecraft
and views the sky above Barth using sunlight-rejecting
baffles and CCD camera technology. When fully cali-
brated, sky maps of structures having enhanced elec-
tron density in the inner heliosphere will be routinely
produced. We will present some preliminary results of
the early analysis of SMEI data. These include obser-
vations of several dozen coronal mass ejections (CMEs)
as confirmed by the SOHO LASCO coronagraphs. One
of these was a halo event which propagated to and
beyond 1 AU and was associated with a major geo-
magnetic storm at Earth. Tomographic techniques are
being developed to analyze the SMEI observations of
the heliospheric plasma, including the transient CMEs
and corotating interaction regions. SMEI also detected
Comet NEAT inbound to and outbound from the Sun
and the asteroid Vesta. With SMEI data we also can
study solar and solar wind processes, and the experi-
ment is capable of observing various other astronomical
phenomena, such as variable stars, the Zodiacal light,
near-Earth objects and extrasolar planetary transits.

SH41C-04 1105h INVITED

LASCO/SMEI Potential Joint
Observations

Russell A Howard (202-767-3137;
russ.howard@nrl.navy.mil)

Naval Research Laboratory Naval Research Labora-
tory , 4555 Overlook Ave., SW , Washington, DC
20375-5352, United States

The SOHO LASCO complement of coronagraphs has
observed many halo CMEs. A subset of these events is
the source of geomagnetic storms. A major question
is to understand the propagation of CMEs through the
interplanetary medium and their interaction with the
Earths environment. LASCO observes the lateral ex-
pansion of Earth directed CMEs and can only infer the
speed in the direction of Earth. Thus, determination of
the time of impact at Earth from LASCO observations
requires an extrapolation from the near-Sun environ-
ment. Combining observations from instruments such
as SMEI will enable the tracking of such events as they
propagate toward Earth, providing reliable predictions
of the time of impact. Comparing the measurements
from LASCO with SMEI will permit a number of stud-
jes. For example, the volumetric electron density of
CMEs can be tracked from the Sun to the vicinity of
Earth assuming the velocity field. One study would be
to determine the electron density of the leading edge of
the CME. From LASCO observations, the frontal elec-
tron density decreased according to the expansion into
a volume (declined by R™3) and no sweeping up the
ambient solar wind material could not be observed out
to the edge of the C3 field (30 solar radii). We believe
that this was because the electron density in the CME
was much greater than the ambient and only became
comparable to the ambient at the edge of C3. Thus
SMEI observations should be able to detect if there is
a snow plow effect occurs.

SH41C-05 1120h INVITED
IPS/SMEI potential joint observations

Munetoshi Tokumaru1 (81-533-89-5176;
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Bernard V. Jackson? (bvjackson@ucsd.edu)
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1STE Lab., Nagoya Univ., 3-13 Honohara, Toyokawa
442-8507, Japan

2CASS/UCSD, 9500 Gilman Dr., La Jolla,, San Diego,
CA 92093-0424, United States

Interplanetary scintillation (IPS) measurements are
known as one of remote-sensing techniques which en-
able us to gain access to global features of the solar
wind (e.g. quasi-stationary corotating structures, tran-
sient streams associated with CMEs). We have carried
out a long-term collaboration on the reconstruction of
the heliospheric features from IPS measurements made
with the 327 MHz four-station system of the Solar-
Terrestrial Environment Laboratory (STEL), Nagoya
University. Under the collaboration, we have devel-
oped the computer-assisted tomography (CAT) anal-
ysis method, which allows us to retrieve the 3D dis-
tribution of the solar wind velocity and density from
IPS data. We also have been making the real-time
reconstruction experiment of heliospheric features us-
ing STEL IPS data and the CAT method. Based on
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these results, we propose here the joint observations of
IPS and SMEI. The SMEI is a powerful tool to inves-
tigate the global heliospheric features, and its capabil-
ity is complementary to one of IPS observations; That
is, SMEI observations provide a high-resolution image
of the solar wind density distribution, while IPS ob-
servations provide reliable estimates of the solar wind
velocity. Therefore, a combination of IPS and SMEI
observations is essential for achieving a precise recon-
struction of global heliospheric (velocity and density)
features by the CAT analysis.

SH41C-06 1135h INVITED

Solar Mass Ejection Imager (SMEI) -
Hectometric/Kilometric Wave
Comparisons

Jean-Louis Bougeret (33145077704;
jean-louis.bougeret@obspm.fr)

LESIA-CNRS-Observatoire de Paris,
Janssen, Meudon 92195, France

5, place Jules

Radio radiation is commonly produced throughout
the interplanetary medium at long wavelengths in the
decametric/hectometric/kilometric range. It results
from plasma radiation mechanisms involving popula-
tions of energetic electrons either accelerated at the
Sun —for instance during the solar flares—, or in the
interplanetary medium —for instance at the front of in-
terplanetary shocks—. These radio emissions are cur-
rently observed by several spacecraft including WIND
and ULYSSES. They will be monitored in the near fu-
ture by programs as STEREO. Several types of radi-
ation have been identified. It is currently understood
that the so-called interplanetary type III radio emis-
sions trace large scale structures in the solar wind. The
interplanetary type II radio emissions are associated
with travelling shock fronts, possibly ahead of Inter-
planetary Coronal Mass Ejections. Long lasting (sev-
eral days) storms of type III bursts are associated with
solar active regions and may trace large scale corotating
interplanetary structures. All these radio observations
provide unique information on localized energetic phe-
nomena in the solar wind. The comparison with the
Solar Mass Ejection Imager will provide for the first
time a unique chance to identify large scale structures
in the interplanetary medium, either transient or coro-
tating, that can be associated with radio emissions. In
this paper we compare the respective capabilities of the
instruments and we discuss a number of open questions
for which SMEI - hectometric/kilometric comparisons
could provide a clue.

SH41C-07 1150h INVITED

The Solar Mass Ejection Imager: Early
Results and Prospects for Space
‘Weather Forecasts

Joel B. Mogzer?! (505 434-7037; jmozer@nso.edu);
Richard R. Radick! (505 434-7035;
radick@nso.edu); Janet C. Johnston? (781
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F. Webb3 (david.webb@hanscom.af.mil); Wei
Sun? (sun@jupiter.gi.alaska.edu); Charles S.
Deehr? (cdeehr@gi.alaska.edu); Craig D. Fry5
(gfry@expi.com); Murray Dryer®
(murray.dryer@noaa.gov); Zdenka Smith®
(zdenka.smith@noaa.gov); S. I. Akasofu’
(sakasofu@iarc.uaf.edu)
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ter of Excellence, AFRL/VSBXS 3004 Solar Physics
Way, Sunspot, NM 88349, United States

2 Air Force Research Laboratory Space Weather Cen-
ter of Excellence, AFRL/VSBXS 29 Randolph
Road, Hanscom AFB, MA 01731, United States

3Boston College, AFRL/VSBXS 29 Randolph Road,
Hanscom AFB, MA 01731, United States

4University of Alaska Geophysical Institute, 903
Koyukuk Drive, Fairbanks, AK 99775, United
States

5Explorat:ion Physics International, Suite 37-105 6275
University Drive, Huntsville, AL 35806, United
States

6NOAA Space Environment Center, 325 Broadway
Ave, Boulder, CO 80305, United States

TInternational Arctic Research Center, 930 Koyukuk
Drive, Fairbanks, AK 99775, United States

The Solar Mass Ejection Imager (SMEI) was
launched on 6 January 2003 on a proof-of-concept mis-
sion to demonstrate the feasibility of a space-based he-
liospheric imager for detecting and tracking Coronal
Mass Ejections (CMEs) and other dense structures in
the solar wind. SMEI is comprised of three spaceward-
looking push broom imagers that together provide pho-
tometric images of the entire sky, minus a small region
near the Sun, every 101 minutes. The unique sunlight
rejection baffles and high photometric sensitivity of the
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SMEI cameras allows for the imaging of CMEs via rel-
atively faint Thomson-scattered sunlight from regions
of enhanced electron density. Due to its all-sky field-
of-regard, SMEI can track and monitor the evolution
of CMEs from near the Sun out to and beyond 1 A.U.
This capability affords the unprecedented opportunity
to study interplanetary CMEs and to forecast the ar-
rival of potentially geoeffective structures at Barth. A
number of CMEs have been detected by SMEI since
its launch, including a halo event on 28-29 May 2003
that was associated with a geomagnetic storm on 30
May as indicated by both ACE and ground-based mea-
surements. In this talk, we show examples and per-
tinent statistics of several of the events captured by
SMEI and explore prospects for the use of SMEI data
in operational space weather forecasting as well as per-
tinant simulations made using the Hakamada-Akasofu-
Fry (HAF) kinematic solar wind model.
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Stellar Variability Studies with SMEI

Alan J Penny! (444-1235-445675;
a.j.penny@rl.ac.uk); B V JacksonZ A
Buffington?, P P Hick% S W Kahler3; S Price3;
J C Johnston3;, P Holladay® D Sinclair3; R R
Radick3: J CMozerS; P Anderson4: G M
Simnett5; C J Eyless; M P Cookes; J Tappin5:
NRWalthaml; T Kuchnarﬁ; D Mizunoﬁ; DF
WebbS

1 Rutherford Appleton Laboratory, Chilton, Didcot,
Oxf OX1 1TY, United Kingdom

2 Center for Astrophysics and Space Sciences, Univer-
sity of California at San Diego, La Jolla, CA 92093,
United States

3 Air Force Research Laboratory/Space Vehicles Di-
rectorate (AFRL/VS), Hanscom AFB, Hanscom,
MA 01731, United States

4Bos':on University, One Sherborn Street, Boston, MA
02215, United States

5University of Birmingham, University Road, Birm-
ingham, Bir B15 2TT, United Kingdom

6Bos':on College, Newton Centre, Boston, MA 02459,
United States

The Solar Mass Ejection Imager (SMEI) instrument
images most of the sky every 105 minutes. From this
unique dataset, the brightnesses of stars down to and
below the eight magnitude can be measured to inves-
tigate their variability. This paper presents the meth-
ods developed to extract the stellar brightnesses, and
the accuracies obtained as a function of brightness and
crowding. Example lightcurves are given.

SH41D

1020h

Coronal Magnetic Fields: Models to

Measurements II

Prestding: R Casini, High Altitude
Observatory, NCAR; N U Crooker,
Boston University Center for Space
Physics
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Constraints on the structure and
evolution of the coronal magnetic field
from in situ observations

Pete Riley1 (858-826-9550; pete.riley@saic.com)

Jon A Linkerl (jon.linker@saic.com)

Zoran Mikic! (zoran.mikic@saic.com)

10260
United

1Science Applications
Campus Point Dr.,
States

International Corp.,
San diego, Ca 92121,

In this talk we briefly review current theories of
the large-scale heliospheric magnetic field. We ad-
dress how measurements of the coronal magnetic field
can be connected to in situ observations through nu-
merical models, and likewise, how in situ observations
can be connected back to both solar observations and
model results. We focus on deviations from the ideal
Parker spiral (e.g., radial field lines, under-winding,
over-winding, magnetic flux variations, transient phe-
nomena, etc) from near-Earth spacecraft as well as
Ulysses, and ask to what extent these observations can
place constraints on theories of the structure and evo-
lution of the coronal magnetic field.
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Large-Scale Magnetic Field Inversions at
Sector Boundaries and Their Relation
to Coronal Mass Ejections

Nancy U. Crooker! (crooker@bu.edu)

Stephen W. Kahler?
(Stephen.Kahler@hanscom.af.mil)

Davin E. Larson® (davin@ssl.berkeley.edu)

1Boston University, Center for Space Physics, Boston,
MA 02215, United States

2 Air Force Research Laboratory, 29 Randolph Road,
Hanscom Air Force Ba, MA 01731, United States

3 University of California, Space Sciences Laboratory,
Berkeley, CA 94720, United States

During the declining phase of the last solar cycle,
the Wind spacecraft observed a quasi-recurrent pattern
of mismatches between sector boundaries identified in
suprathermal electron pitch angle spectrograms and in
magnetic field data alone. Intervals of mismatch im-
ply the presence of magnetic fields that are locally in-
verted or turned back on themselves in a way that is
intrinsic to the sector boundary. We analyze 8 cases
of inversion during 9 successive solar rotations in 1994-
1995. These range in duration from 15 to 53 hours.
In most the inversions are incomplete in a systematic
way: Rather than pointing opposite to its true polar-
ity along the Parker spiral, the magnetic field hovers
at an orientation more nearly orthogonal to it, always
in the sense of decreasing azimuth angle. The inver-
sion pattern is consistent with passage through coronal
streamer belt loops in which the polarity of the two legs
of each loop matches the sector structure and where one
leg has been released from the Sun through interchange
reconnection. There are four possible variations of this
pattern, depending upon the sense of polarity change
across the sector boundary and whether the leading or
trailing leg has been released. The latter determines
whether the sector boundary or the local field rever-
sal passes first. Three of the 4 variations are repre-
sented in the 8 cases. Plasma parameters in the inver-
sions are typical of the slow wind. While a some cases
display signatures of interplanetary coronal mass ejec-
tions, many do not. Thus the inversions may represent
the quiet, quasi-steady end of a spectrum of large-scale
transient outflows.

SH41D-03 1055h

Nature of the Plasma Sheet Between
Same-Polarity Solar Wind Streams

Marcia Neugebauerl’3 (mneugeb@cox.net)
Xiaoyan Zhoul (Xiaoyan.Zhou@jpl.nasa.gov)

Bruce E Goldstein! (1-818-354-7366;
Bruce.Goldstein@jpl.nasa.gov)

Paulett C Liewer! (Paulett.Liewer@jpl.nasa.gov)

John T Steinberg? (jsteinberg@lanl.gov)

1jet Propulsion Laboratory, 4800 Oak Grove Drive
Mail Stop 169-506, Pasadena, CA 91109, United
States

2Los Alamos National Laboratory, Mail Stop D466,
Group NIS-1, Los Alamos, NM 87545, United States

3Universit:y of Arizona, Lunar and Planetary Labora-
tory, Tucson, AZ 85721, United States

Heliospheric spacecraft occasionally encounter con-
secutive high-speed streams that map to two different
solar source regions with the same magnetic polarity.
The low-speed wind between the two streams has many
similarities to the plasma sheets commonly observed
between high-speed streams, except that there is no
current sheet. We have studied several such plasma
sheets observed with the Ulysses spacecraft during the
fast, pole-to-pole latitude scans in 1995 and 2001 and
with ACE. Common features are large amplitude tan-
gential discontinuities, regions of low entropy, some
very low helium abundances, and magnetic holes.
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The Coronal Magnetic Field, Signatures
of Coronal Holes and Silicon
Nanometer Dust Grains

Shadia Rifai Habball'2 (44 1970 622 218;
sdh@aber.ac.uk)

Martina Belz Arndt3 (603 862 2756;
MArndt@bridgew.edu)

Munir Nayfeh? (217 333 3774;
m-nayfeh@mail.physics.uiuc.edu)

Jean Arnaud® (33 5 61 33 28 74;
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Richard Woo® (818 354 3945;
richard. woo@jpl.nasa.gov)

lUniversity of Wales at Aberystwyth, Institute of
Mathematical and Physical Sciences, Aberystwyth
SY23 3BZ, United Kingdom

2Harvard-Smithsonian Center for Astrophysics, 60
Garden St, Cambridge, MA 02138, United States

3 Bridgewater State College, Department of Physics,
Bridgewater, MA 02325, United States

4University of Illinois at Urbana-Champaign, Depart-
ment of Physics, Urbana, IL 61801, United States

5Observat:oire Midi-Pyrenees, 14 Avenue d’Edouard
Belin, Toulouse F-31400, France

6 jet Propulsion Lab, California Institute of Technol-
ogy, 4800 Oak Grove Drive, Pasadena, CA 91109,
United States
The near-infrared part of the solar spectrum is

where some of the strongest coronal forbidden lines are
formed. Polarized emission in these lines offers the only
tool currently known for the inference of the direction
of the coronal magnetic field. The first successful ob-
servations of the polarized emission from the 1074.7 nm
Fe XIII line were made by Eddy, Lee and Emerson dur-
ing the eclipse of 1966 in a limited region of the corona.
The only subsequent polarimetric observations in this
line were carried out with the coronagraph at Sac Peak
from 1977-1980. We report on the first successful po-
larimetric measurements of the 1074.7 nm line in a field
of view extending out to 3.5 solar radii which were
made during the total solar eclipse of 21 June 2001.
In addition to confirming earlier results of the predomi-
nance of a radial direction of the coronal magnetic field,
these measurements yielded the first polarimetric sig-
nature of coronal holes, and the signature of nanometer
size dust grains in the corona. These observations sug-
gest the existence of a rich coronal spectrum of narrow
lines in the near-infared produced by the fluorescence
of silicon nanometer dust grains in the inner corona.
This work was funded by NSF grant ATM-0003661 and
NASA grant NAG5-10873 to the Smithsonian Astro-
physical Observatory.
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Successful Measurement of the Full
Magnetic Vector Near the Base of the
Solar Corona

Sami K. Solankil (+49-5556-979 325;
solanki@linmpi.mpg.de); Andreas Laggl; Joachim
Wochl; Norbert Krupplz Egidio Landi
degl’Innocenti2: Manolo Collados

1 Max Planck Institute for Aeronomy, Max Planck Str.
2, Katlenburg-Lindau 37191, Germany

2Dipartimento di Astronomia, Universita di Firenze,
Firenze 50125, Italy

3IAC, Via Lactea, La Laguna 38200, Spain

The measurement of coronal fields has in the past
generally been restricted to the field strength or to only
some of the components of the magnetic vector. We
present here a technique for measuring the full mag-
netic vector near the base of the solar corona. As an ap-
plication we report on observations of a developing ac-
tive region with ongoing magnetic flux emergence. The
data allow the first measurement of the 3-D structure
of magnetic loops. They also provide the first detec-
tion of an electric current sheet located near the base
of the solar corona. Such current sheets or tangential
discontinuities of the coronal magnetic field have long
been thought to be a major source of coronal heating.

SH41D-06 1140h

Thermal IR Prospects for Coronal
Magnetic Field Measurement

Jeff R Kuhn? (808 956 8968; kuhn@ifa.hawaii.edu)

Roy Coulter?!
Institute for Astronomy, UH, 2680 Woodlawn Dr.,
Honolulu, HI 96822, United States
The SOLARC Haleakala reflecting coronagraph was
designed and built for studying the IR solar corona.
High dynamic range imaging and spectroscopy in the
thermal IR offers unique prospects for coronal field
measurements. Here we summarize the interesting op-
portunities, our progress and results toward this goal.

SH41D-07 1155h

Stereoscopic Spectrosopy for Magnetic
Field Measurements

Craig E DeForest! (303-546-6020;
deforest@boulder.swri.edu)

Don M Hassler! (303-546-0683;
hassler@boulder.swri.edu)

1Sou(‘,hwest Research Institute, 1050 Walnut Street,
Suite 400, Boulder, CO 80302

‘We present a novel, photon-efficient technique for
measuring the Zeeman splitting of a spectral line ev-
erywhere in an image plane. The technique, differen-
tial stereoscopy, allows extraction of spectral line profiles
from multiple dispersed, slitless “smearogram” images
of the Sun such as are formed by a slitless, multi-order
(“stereoscopic”) spectrograph. Because stereoscopic
spectrographs admit all photons of interest, they can
be over an order of magnitude more photon-efficient
than traditional techniques. We will discuss the tech-
nique in the context of chromospheric and coronal mag-
netic fields, and present results from an initial proof-
of-concept photospheric test using the ASP at the Na-
tional Solar Observatory.

SH42A MCC: Level 1 Thursday
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Space Science Research With Societal
Consequences I Posters (joint with SA,
SM, AE)

Presiding: W D Gonzalez, National
Institute for Space Research; N
Gopalswamy, NASA Goddard Space
Flight Center
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Modeling Services at the Community
Coordinated Modeling Center

Judith Johnsonl (jjohnson@pop600.gsfc.nasa.gov);
Michael Hessel (Michael.Hesse@nasa.gov); Masha
Kuznetsoval (masha@elbrus.gsfc.nasa.gov); Lutz
Rastaetter! (Ir@waipio.gsfc.nasa.gov); Kristi
Keller! (kakeller@pop600.gsfc.nasa.gov); Ayris
Falascal (Ayris.A.Falasca@nasa.gov); John
Dorellil (jdorelli@kahala.ccme. gsfc.nasa.gov)

lccMo, Code 696 NASA GSFC, Greenbelt, MD
20771, United States

The Community Coordinated Modeling Center
(CCMC) has as one of its functions the provision of re-
search community access to modern space science mod-
els. For this purpose, CCMC hosts a set of state-of-the-
art space science models, provided by model develop-
ers in all domains, ranging from the solar atmosphere to
the Earth’s upper atmosphere. CCMC provides, for the
benefit of the researcher, a web-based run-on-request
system, by which the interested scientist can readily
request simulations of science problems. CCMC also
provides a tailored web-based visualization interface for
the model output, as well as the capability to download
to the user simulation output directly. In this poster,
we will provide an overview of CCMC services, as well
as illustrations of the scientific benefit of open access
to modern space science models.

URL: http://ccme.gsfc.nasa.gov

SH42A-0473 1330h POSTER

Real Time Movies From the GOES
Solar X-ray Imager Provide an
Unprecedented View of Ongoing Solar
Activity

Daniel C. Wilkinson (303-497-6137; dcw@noaa.gov)

NOAA, National Geophysical Data Center, 325
Broadway, Boulder, CO 80305, United States

Data from NOAA’s Solar X-ray Imager (SXI) are
collected onboard GOES-12, down-linked and processed
by NOAA’s Space Environment Center, then immedi-
ately sent to NOAA’s National Geophysical Data Cen-
ter (NGDC) for archiving and public access. NGDC
makes these data available via its public interface
(http://sxi.ngdc.noaa.gov)the moment that they are re-
ceived. In addition to providing browse imagery (PNG)
and scientific imagery (FITS), NGDC also generates a
series of movies (MPEG), which include sliding 12-hour
movies that are updated every five minutes — an ideal
means of observing ongoing solar activity. Also, 54-
day movies are updated at UT midnight, and daily and
monthly movies of all historical imagery are generated
and maintained online for retrospective use.

URL: http://sxi.ngdc.noaa.gov
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