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transition points as the magnetic dipole strength is in-
creased in value. Further, for weak dipole fields, which
may be relevant for asteroids and smaller planets, the
magnetopause takes the form of a very thin current
layer with p; /L 7 where p; is the ion gyroradius and
L is the current sheet half-thickness. The properties of
such thin current sheets are largely unknown. We have
used linear kinetic theory as well as 2D and 3D full par-
ticle simulations to study the structure and stability of
such thin sheets. Some of the important issues that
we address include, (i) what is the lower limit of cur-
rent sheet thickness in the presence of instabilities such
as the lower hybrid drift instability that will broaden
the sheet? (ii) Can magnetic reconnection occur in this
limit and what form will it take? Thin sheets also en-
able us to settle important issues regarding the sta-
bility of thicker current sheets observed at Earth. The
study of such current sheets at has been difficult due to
small growth rates, and many important issues remain
unresolved. Even using unrealistically small mass ra-
tios, relevant simulations remain out of reach of present
computational capabilities. Through our study of thin
sheets we will address issues that are of direct interest
to the Earth’s magnetosphere, using realistic mass ra-
tios. Examples include (i) nonlinear interaction of tear-
ing and lower hybrid drift instability and (ii) saturation
mechanism of guide field tearing in three-dimensions.
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The magnetic field structure at the
dayside magnetopause

Yoshitaka Takebel (81-3-5734-2621;
ytakebe@geo.titech.ac.jp)

Tsugunobu Nagail (81-3-5734-2621;
nagai@geo.titech.ac.jp)

1Tokyo Institute of Technology, Ookayama 2-12-1,
Meguro, Tokyo 152-8551, Japan

We studied the plasma and magnetic field struc-
ture of the magnetopause with Geotail data. We classi-
fied the structure of the magnetic field and the plasma
flow at the dayside magnetopause in the magnetopause-
normal coordinates. We found that the magnetopause
has two patterns of magnetic field structure. One is
the case in which the strength of the magnetic field be-
comes small when Geotail crosses the magnetopause. In
this case, the southward magnetic field becomes sim-
ply the northward magnetic field. The other is the
case in which the strength of the magnetic field is al-
most constant. In this case, the magnetic field ro-
tates. The position where the magnetosheath plasma
with low-temperature and high-density changes into
the magnetospheric plasma with high-temperature and
low-density does not depend on the structure of the
magnetic field. The position is at the magnetosphere
side of the magnetopause defined by the magnetic field.
Sudden southward or northward plasma flows, which
are considered to be magnetic reconnection flows, are
frequently observed at the magnetopause. These flows
can be observed for these two types of the magnetic
field structure.
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Response of the Geosynchronous
Magnetic Field at the Sub-solar
Region to Variations in Interplanetary
Magnetic Field Orientations and
Changes in Solar Wind Dynamic
Pressure

Jih Kwin Chaol (886-3-422-7151 ext.5765;
jkchao@jupiter.ss.ncu.edu.tw)

Alex V. Dmitriev?! (886-3-422-7151 ext.5776;
dalex@jupiter.ss.ncu.edu.tw)

Ya Hui Yangl (886-3-422-7151 ext.5758;
allen@jupiter.ss.ncu.edu.tw)

Iinstitute of Space Science, National Central Univer-
sity, No.300, Jung-Da Road, Chung-li 32001, Tai-
wan
The magnetic fields Ht at the geosynchronous orbit

near the dayside sub-solar region are compared with
the up-stream solar wind dynamic pressure (Dp) and
north-south component of interplanetary field (Bz) in
GSM coordinates based on the 90-second resolution of
data observed by WIND, ACE, GOES 8 and 10 satel-
lites for the period 1999-2000. The corrections due to
the changes of the latitudinal positions of GOES have
been made. There are at most two events selected (one
for each GOES) each day when GOES 8 and 10 reach
their maximum values of magnetic field strength near
the sub-solar region. A total of 507 events are selected
such that the up-stream solar wind and IMF data are
carefully compared with GOES data so that a proper
adjustment for the time delay due to solar-wind propa-
gation from the upstream positions to that of GOES is
included. It is found that the well-known results of Ht
= a*sqrt(Dp)+b are confirmed for both polarity of Bz
where a=30.2, b= 80.2, Ht in nT and Dp in nPa. How-
ever, the reduction in Ht due to the negative Bz is not
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found in our statistical study. Using the magnetopause
model of Chao et al. (2002) and Shue et al. (1998),
we estimate that the sub-solar distance of the magne-
topause, Rmp, reduces about 1 Re on the average for
southward Bz when Rmp is in the range of 7 to 10 Re.
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Ion cyclotron waves in the high altitude
cusp: CLUSTER observations at
varying spacecraft separations

Katariina Nykyril (444 (0)20 7594 7899;
k.nykyri@ic.ac.uk); Peter Cargilll
(p.cargill@ic.ac.uk); Elizabeth Lucek?!
(e.lucek@ic.ac.uk); Tim Horbury1
(t-horbury@ic.ac.uk); Andre Balogh’
(a.balogh@ic.ac.uk); Benoit Lavraud?
(Benoit.Lavraud@cesr.fr); Andrew Fazarkerley®
(anf@mssl.ucl.ac.uk); Iannis Dandouras?
(I.Dandouras@cesr.fr); Henri 2
(H.Reme@cesr. fr)
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1Imperial College, Space and atmospheric physics
group, Blackett Laboratory, Prince Consort Road,
London SW7 2BW, United Kingdom

2CESR Département systéme solaire, 9 avenue du
colonel Roche 31028 Toulouse Cedex 4, Toulouse
31028, France

3Mullard Space Science Laboratory, University Col-
lege London, MSSL, Holmbury St. Mary, Dork-
ing,Surrey RH5 6NT, United Kingdom

‘We have analysed high-resolution Cluster FGM data
(22 vectors/s) during three high-altitude cusp cross-
ings on 17th of March 2001, 2nd and 9th of March
2002. The Cluster separations for these crossings var-
ied between 70 - 600 km and therefore provided an
unique opportunity to study wave properties at differ-
ent length scales. After entering the cusp Cluster ob-
served significant level of magnetic field fluctuations
with the highest frequencies scaling as a function of
the local ion cyclotron frequency (IC). The waves close
to local IC frequency appeared at two types of plasma
boundaries: higher amplitude (2-5 nT) incoherent wave
packets were observed at regions of enhanced plasma
flow, and smaller amplitude (< 0.5 nT), more coher-
ent wave trains were observed at shear flow-stagnant
plasma boundary. Sometimes also the first and sec-
ond harmonic of the dominant frequency were present.
Surprisingly the cross-correlation coefficients between
spacecraft pair were poor for all crossings indicating
that these waves were very locally generated and possi-
bly some wave-particle interactions took place, damp-
ing the waves before other spacecraft were able to ob-
serve them. Both left-and right-handed waves were ob-
served, and there were no correlation between elliptic-
ities and wave propagation angles with respect to the
background magnetic field.
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The Role of the Plasmasphere in
Ionospheric and Magnetospheric
Dynamics II (joint with SA, AE)

Presiding: M Moldwin, University of
California, Los Angeles; J Foster,
Millstone Hill Observatory

SM52C-01 1340h INVITED

Some Questions Concerning the
Coupling of the Plasmasphere to the
Ionosphere and Other Regions

Donald L Carpenter ((650) 723-3585;
dlc@nova.stanford.edu)

STAR laboratory/EE Dept.,
Stanford, CA 94305-9515,

Stanford University,
Stanford University,
United States
This talk is intended to touch upon, and hopefully

stimulate interest in, a number of questions that have
arisen during past experimental work on the plasmas-
phere or underlying ionosphere. During disturbed pe-
riods, substantial amounts of plasma appear to be lost
from the plasmasphere by interchange fluxes with the
ionosphere. What is the mechanism of this loss and
what is its effect on the ionosphere? What mechanisms
establish and control the properties of the plasmapause
boundary layer or plasmapause region? How could the
development of a new plasmapause boundary be ob-
served with, say, kilometer scale resolution and on a
time scale of minutes? Is there a combination of ground
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based radar and rocket experiments that could accom-
plish this? Irregular density structure frequently ap-
pears in the plasmapause region. How and when do
these irregularities form, and what role does the iono-
sphere play in their formation? At times, but possibly
only in the early stages of disturbance, a steep plasma-
pause boundary is detected at altitudes of a few thou-
sand km. How do the properties of the plasmasphere
boundary layer, or plasmapause region, vary as a func-
tion of distance along the field lines from the equator
to the ionosphere? Limited evidence suggests that the
low and high altitude convection flows of eroded plas-
masphere plasma may be at least partially decoupled
along field lines near the dayside magnetopause. What
role do turbulent electric fields play in this process?
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Studying the connection between the
ionosphere and plasmasphere using
GPS observations
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Byron.A.lijima@jpl.nasa.gov); Xiaoqing pil
(818-354-4257; Xiaoqing.Pi@jpl.nasa.gov); Bruce
T. Tsurutanit (818-354-7559); Brian D Wilson?!
(818-354-2790; Brian.D.Wilson@jpl.nasa.gov);
Liwei D Zhang! (818-354-9811;
L.D.Zhang@jpl.nasa.gov); Mark Moldwin?
(310-825-5556; mmoldwin@ucla.edu); Walter D
Gonzalez3 (012-345-6000; gonzalez@dge.inpe.br)

1jet Propulsion Laboratory, California Institute of
Technology, 4800 Oak Grove Drive, Pasadena, CA
91109, United States

2UCLA, Department of Earth and Space Sciences,
3845 Slichter Hall, Los Angeles, CA 90095, United
States
3INPE, Av. dos Astronautas, 1758 - Jardim de
Granja, Sao Jose Dos Campos, SP 12227, Brazil
Studying plasmaspheric dynamics during and after
magnetic storms provides information on how the plas-
masphere responds to and influences storm evolution,
and provides insight into magnetosphere-ionosphere
coupling. Understanding the source and loss processes
of ring current and radiation belt particles requires
a dynamic picture of the plasmaspheric mass density,
which modifies those populations by particle-particle
and indirectly by wave-particle interactions. Stud-
ies using plasmaspheric measurements from the IM-
AGE satellite and ionospheric total electron content
measurements from ground-based GPS receivers have
demonstrated a striking correlation between stormtime
density enhancements in the ionosphere and plasma-
spheric drainage plume structure caused by enhanced
magnetospheric convection. We describe how the con-
tinuous dual-frequency L-band transmissions from 27
Global Positioning Satellites (1.2 and 1.5 GHz), orbit-
ing at about 4 Barth radii, are important observational
tools for studying the plasmasphere and ionosphere as
a coupled system. Total electron content measurements
from ground-based GPS receiver networks are comple-
mentary to measurements obtained from zenith-viewing
GPS receivers in low-Earth orbit, currently available
from a variety of altitudes both within and above the
ionosphere. We will report on observed trends such
as the plasmaspheric content versus latitude, how this
evolves over several hours during a magnetic storm, ap-
parent refilling of the plasmasphere after a storm, and
how the plasmasphere structure correlates with ground
and space-based GPS measurements of the ionosphere.
Since GPS measurements of the plasmasphere are fairly
new, we will discuss the measurement system itself, lim-
itations and possible new directions.
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On the Relation Between the Ring
Current and Sub-Auroral Electric
Fields and the Plasmasphere

Pontus C Brandt! (240-228-3837;
pontus.brandt@jhuapl.edu); Jerry Goldstein
(jgoldstein@swri.edu); Mei-Ching Fok?
(mei-ching.fok@gsfc.nasa.gov); John C. Foster?
(jef@haystack.mit.edu); Edmond C. Roelof!
(ed.roelof@jhuapl.edu); Donald G. Mitchelll
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1The Johns Hopkins University Applied Physics Lab-
oratory, 11100 Johns Hopkins Road, Laurel, MD
20723, United States

2Southwest Research Institute, 6220 Culebra Road,
San Antonio, TX 78238, United States

3Goddard Space Flight Center, MC692, Greenbelt,
md 20771, United States
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It has been known that a strong poleward electric
field is created in the evening sector at sub-auroral
latitudes during mainphases of geomagnetic storms
(Galperin et al., 1981). Recently, ground observation
efforts from Millstone Hill Radar, GPS receiver stations
have related these phenomena to high sunward flow ve-
locities and enhanced electron densities in a narrow lat-
itudinal band at sub-auroral latitudes, Sub-Auroral Po-
larization Streams (SAPS) and directly related them to
the so-called plasmaspheric drainage plume (Foster et
al.). Model tests with the Comprehensive Ring Current
Model (CRCM) by M. -C. FOk have shown that the for-
mation of the inospheric poleward electric fields in the
SAPS regin are an effect of (1) enhanced Region 2 (R2)
field-aligned currents (FAC), and (2) the existence of a
Pedersen currents that flow poleward from the dusk R2
FACSs to high latitudes through a low conductance gap.
Goldstein et al. have shown the effect of the SAPS on
the plasmasphere and found that it strips of the outer
layers of the evening plasmapause pointing at the ef-
fects of the SAPS formation. It appears that SAPS are
related to the formation of strong pressure gradients
in the ring current and plasma sheet which is consis-
tent with enhanced the R2 FACs. To illuminate the
cause/driver for the SAPS, we will investigate the rela-
tion with the ring current by utilizing field-aligned cur-
rent (FAC) observations from magnetometers on board
Iridium, total electron content (TEC) maps from GPS
receivers, DMSP passes and global proton pressure dis-
tributions derived from energetic neutral atom (ENA)
data from the high energy neutral atom (HENA) im-
ager on board image together with model runs of the
CRCM.
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Plasmaspheric plumes: CRRES
observations

John Howard! (iamjohnahoward@hotmail.com)
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Jeff Sannyl (jsanny@msn.com)
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lLoyola Marymount University, Dept of Physics, Los
Angeles, CA 90045-8227, United States

2UCLA, IGPP Box 951567, Los Angeles, CA 90095-
1567, United States

3Florida Institute of Technology, Department of
Physics and Space Sciences, Melbourne, FL 32901,
United States
4 University of Iowa, Department of Physics and As-
tronomy, Towa City, TA 52242, United States
CRRES plasma wave receiver density data were
used to study the distribution and properties of dense
plasmaspheric-like plasma observed outside the plasma-
pause. Our study indicates that outer plasmaspheric
structure, often called plasmaspheric plumes, blobs, or
detached plasma regions exist at all local times under
all levels of geomagnetic activity. Of the 549 CRRES
orbits that had at least one clearly defined plasma-
pause, 201 (or 36.6%) had plasmaspheric-like density
structures at higher L shells than the plasmapause.
Most of the occurrence of plasmaspheric-like plasma ob-
served by CRRES was in the noon-to-dusk sector and
was observed following moderate geomagnetic activity.
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A new banded hiss-like emission
observed by CLUSTER near the
plasmapause
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1RSSD of ESA, ESTEC, Noordwijk 2201AZ, Nether-
lands

2STAR laboratory, Stanford University, Stanford, CA
94305, United States

3Charles University, V Holesovickach 2, Praha 8,
Prague CZ-18000, Czech Republic

4LPCE and Universite d’Orleans, CNRS, 3A avenue
de la recherche scientifique, Orleans 45071, France

A newly discovered whistler mode ELF/VLF emis-
sion, based on CLUSTER measurements, will be pre-
sented. When observed, this 1-2 kHz banded hiss-
like electromagnetic emission is systematically found
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near or at the plasmapause, below the electron gyrofre-
quency but above the lower hybrid resonance. An ex-
planation why this emission has not been studied using
previous satellites will be first suggested. The MLT,
MLAT, L-shell and Kp dependences will be then pre-
sented and their consequences related to the source of
these emissions will be discussed. These geophysical
properties have been deduced through a survey of more
than one year of data measured by three different wave
instruments (WHISPER, WBD and STAFF), on each
of the four CLUSTER spacecraft. Spatial extent us-
ing multipoint measurements, propagation characteris-
tics of these waves and high time resolution insight will
also be presented. Finally, some comparisons of this
emission observed by CLUSTER together with IMAGE
satellite data will be detailed.
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In-Situ and Ground-Based
Intercalibration Measurements of
Plasma Density at L=2.5
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IMark A Clilverd, British Antarctic Survey, Cam-
bridge CB3 OET, United Kingdom

2Fred W Menk, School of Mathematical and Physical
Sciences and Cooperative Research Centre for Satel-
lite Systems, University of Newcastle, Callaghan
2308, Australia

Two independent ground-based experiments and
satellite-borne experiments are used to inter-
calibrate the instruments, and interpret the changes in
plasmaspheric composition at the same point in space
during a range of geomagnetic activity in 2001 and
2002. Mass density at L=2.5 was determined from an
array of magnetometers on the Antarctic Peninsula,
while the electron number density along the same flux
tube was determined from analysis of the group delay of
man-made VLF transmissions from north-east America.
The IMAGE satellite RPI experiment provided in-situ
measurements of the electron number density in pass-
ing the equatorial region of the same field line, while
the IMAGE EUV experiment was able to resolve the
He+ abundance by looking back toward the same place
a few hours later. With a moderately-disturbed plas-
masphere, at Antarctic Peninsula longitudes, electron
and ion concentrations show good agreement on specific
study days. He+4 column abundance values of 6 x 1010
cm ™2 are found to be equivalent to plasmaspheric elec-
tron density levels of 3000 cm™3 at L=2.5. For these
conditions the He+ mass abundance was about 12-16%
compared with H+. The work has been extended to
severely-disturbed plasmasphere conditions, also stud-
ied at Antarctic Peninsula longitudes, and we present
results which are compared with less disturbed times in
terms of He+ column abundance, electron number den-
sity profiles, and heavy ion mass abundance. Insight is
gained in the interpretation of the effects of severe ge-
omagnetic storms on long-term data sets derived from
ground-based VLF whistler-mode experiments.
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Stormtime Redistribution of the
Low-Latitude Ionosphere and the
Formation of the Plasmaspheric Bulge
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Anthea J Coster! (ajc@haystack.mit.edu)

William C Rideout! (wrideout@haystack.mit.edu)
Frederick J Rich? (Frederick.Rich@afrl.af.mil)

Thomas Immel3 (immel@ssl.berkeley.edu)

IMIT Haystack Observatory, Atmospheric Sciences
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2Air Force Research Laboratory, Hanscom AFB, Bed-
ford, MA 01731, United States

3Space Sciences Laboratory, University of California,

Berkeley, CA 94720, United States

Ground-based observations of total electron content
(TEC) from a global array of GPS receivers are used
to map the evolution of the low-latitude ionosphere-
plasmasphere system during the onset of strong dis-
turbances.Such images depict a large-scale redistribu-
tion of plasma from equatorial latitudes near the dusk
terminator to form a region of greatly-enhanced TEC
immediately inside the plasmapause between L=2 to
3. The erosion of the plasmasphere and the forma-
tion of plumes of storm enhanced density (SED) at
mid and high latitudes takes place where the sub auro-
ral polarization stream (SAPS) electric fields overlap
this enhanced plasmaspheric bulge region. We com-
bine the GPS maps with overflights of the DMSP satel-
lites and FUV imagery of the equatorial anomaly re-
gion from the IMAGE satellite to investigate the causes
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and development of this inner-magnetospheric storm-
time phenomenon. These processes result in a large-
scale depletion of the topside ionosphere-plasmasphere
over the region of the South Atlantic magnetic anomaly
(SAA) and extreme space weather perturbations over
the North American continent.
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Birkeland (Field-Aligned) Currents -
Then and Now

Lawrence J. Zanetti (443-778-6897;
Lawrence. Zanetti@jhuapl.edu)

The Johns Hopkins Applied Physics Laboratory,
11100 Johns Hopkins Road, Laurel, MD 20723-6099,
United States
(Take) Iijima and (Tom) Potemra pioneered the de-

velopment of statistical, satellite-measured low altitude
models of field-aligned currents that were proposed by
Birkeland in 1908. The renowned Region 1 and Region
2 current systems that ring both northern and south-
ern polar regions are still valid today and are still the
standard against which geospace models and simula-
tions are measured. Lesser known field-aligned current
patterns were inferred from equatorial magnetic field
measurements by this same group; the general location
and sense of these equatorial patterns are consistent
with the Birkeland currents globally connecting both
the low and high altitudes. Variations and additions to
the low altitude configuration as influenced by the IMF
and it’s merging with the magnetosphere (e.g. Region
0, IMF By, NBZ) will also be discussed. This presenta-
tion is a tribute to the above researchers and a status
of their long-cited results.
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Is a New Lexicon for Field-Aligned
Current Systems Needed?

George Siscoe (siscoe@bu.edu)

Center for Space Physics,
Commonwealth Ave.,
States
In general it is bad to rename something that has

Boston University, 725
Boston, MA 02215, United

a name in general use whose meaning is unambigu-
ous enough to enable efficient communication. For in-
stance, region 1 currents mean high-latitude currents
that flow into the dawnside ionosphere and out the
duskside; region 2 currents mean currents that flow
oppositely at lower latitudes. Oppositely flowing cur-
rents at higher latitude are called NBZ currents. These
highly serviceable names should be retained as long
as the meaning intended does not go beyond the one
defined or differs from it. The problem, however, is
that these names as defined fail to cover the range of
meanings needed to communicate results of recent re-
search. The full range of current morphologies revealed
by data and physics-based modeling includes the stan-
dard morphologies as part of more integrated patterns
that have no labels at present. Moreover, how do we
refer to the global current system whose ionospheric
part we label region 1, etc.? The goal of this talk is to
expose the problem of nomenclature that field-aligned
currents present, point to analogous problems in other
fields, and offer options to address them.
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Evolution of current systems in the
magnetosphere-ionosphere during the
transition from northward to
southward IMF

Kumiko K Hashimoto?! (hashimoto@crl.go.jp)

Takashi Kikuchi (kikuchi@crl.go.jp)

1Communications Research Laboratory, 4-2-1, Nukui-
kita, Koganei, Tokyo 184-8795, Japan
In order to examine how the current systems evolve
in the magnetosphere and ionosphere,
pared plasma flows in the dayside polar cap and the
global DP2 current during the transition from north-
ward to southward of the interplanetary magnetic field

we have com-
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