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(IMF) with two events:November 17, 1996 and March
26, 1998. DP2 magnetic field perturbations instanta-
neously begin from the polar cap to the dip-equator on
the dayside indicating development of the global iono-
spheric currents that connect to the Region-1 Field-
aligned currents (FACs). During the events, the Super-
DARN measurements in the polar region showed dra-
matic changes in the ionospheric plasma flow from the
multi-cell convection pattern associated with the north-
ward IMF to the large scale two-cell pattern associated
with the southward IMF. The dusk cell in the two-cell
convection emerged and developed around a center of
15 MLT at 78 degrees magnetic latitude, as the reverse
cells in the multi-cell pattern disappeared. We found
that the reverse convection cells remained in the polar
cap for the first six minutes while the DP2 current were
developing. The observational results suggest that it
takes about six minutes for the potential electric field
of the Region-1 FACs to surpass that of the NBZ FACs
in the polar cap when the IMF turns southward.
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The electrodynamics of magnetic storm-time auro-
ral disturbances is contrasted with the electrodynam-
ics of isolated, classical bulge-type auroral substorms.
Global auroral images are used to organize in-situ elec-
trodynamic data from satellites and ground magnetic
data from a large array of stations. The distribu-
tion of onset locations, the conductance distribution,
convection electric field, and the electrojet topology
are all analyzed during the development of the main
phase magnetic storm. It is found that the onset loca-
tions of auroral disturbances are generally later in local
time during magnetic storms than for substorms. The
convection electrojet throughout the post-midnight re-
gion into dawn dominates over the more classical pre-
midnight wedge electrojet of substorms and continues
over the long period of main phase development. Spe-
cific examples and statistical results will be presented,
with dominant attention on the electrojet configuration
and it relationship to the evolution of the Dst.
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Much of the nomenclature for field aligned cur-
rent systems is based on analyses of satellite magne-
tometer data consisting of visual inspection of time se-
ries traces. Recent statistical analyses take advantage
of digital data processing and nearly continuous solar
wind data coverage. These advances allow more math-
ematically sophisticated techniques using multiple pa-
rameter regression with upstream parameters and var-
ious global fitting techniques. For several reasons the
new methods do not necessarily provide a better basis
for understanding the current systems. First, because
of dynamics in both solar wind/IMF and the magneto-
sphere itself statistical analysis over many passes, will
suffer from temporal and spatial smoothing even when
binned by solar wind/IMF conditions. Second, the so-
lar wind/IMF measurements do not provide a perfect
system state monitor due to variability in the solar
wind and the associated time history effects on the
magnetosphere, uncertainties in the convection time
from L1 and dynamics in conditions actually imposed
on the magnetosphere resulting from phenomena at the
bow shock. Third, global fitting procedures have inher-
ent limitations in spatial resolution determined by the
spatial density of the input data which in turn is related

to the resolution with which the governing’ parameters
are binned. By using data from the Iridium constel-
lation we obtain a global snapshot’ representation of
the FAC system during stable IMF conditions to mini-
mize problems with the first two effects. By comparing
these results with Oersted we identify the features that
are most likely to be missed in similar global-scale fit
analyses. We find that currents near or at the polar
cap boundary, often near the cusp, are the most likely
to suffer from poor fidelity in large scale fitting anal-
yses. These currents have densities typically ten times
larger than the nominal large scale currents and com-
parable net current. These results illustrate the need
to make sure that any new nomenclature reflects both
the results of large-scale fitting analyses and the finer
spatial resolution afforded by the time series data used
historically to characterize the current systems.
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Since pioneering works of Iijima and Potemra in
mid-1970s, the lexical meaning of terms Region 1 and
Region 2 have formulated a definitive lexicon for de-
scribing the field-aligned currents systems linking the
outer and inner magnetosphere with both the north-
ern and southern polar ionospheres. However, the Re-
gion 0 system remains problematic in its clear detection
or definition; at the same time, the NBZ FAC system
has been easily accepted for describing of reverse (to
R1) currents at the near-pole dayside developed dur-
ing the northward IMF. The separate IMF By-related
FAC configurations were either observed by satellites
or reconstructed from ground-based data for the day-
side cusp region; multi-sheet current systems were pro-
posed for the nightside polar area. Although it seems
that these lexical elements were sufficient in describing
various components of the global 3-D FAC systems, a
number of recent studies utilized high-precision satel-
lite magnetic field measurements for deriving detailed
FAC polar maps as a function of the IMF strength and
direction. The basic R1/R2 and NBZ patterns are seen,
but the maps show structures that are more complex
and evolving as the IMF vector rotates. In addition,
a potentially new FAC system is detected from statis-
tical maps for IMF ∼ 0, having the same current di-
rections as NBZ. This system might be considered as
a part of the R0 system; from the other hand, what
might be considered as a R1 current footprint often
wraps around, through noon or midnight, connecting
with either R2 or R0 currents (when IMF By is either
negative or positive, respectively) without any obvious
boundary line. Interestingly, the new statistical maps
show features resembling the “upward current spiral”
and “downward current spiral” introduced by Siscoe and
Maynard [JGRA, 96, 21,071, 1991] from combining two
theoretical models of R1 and R2 currents. These spi-
rals “rotate” over the polar cap showing R0, R1, and
R2 segments at the corresponding MLT hours. We will
discuss new terms that might be needed for the existing
lexicon - to extend its old terminology in describing the
modern understanding of morphology and evolution of
the high-latitude field-aligned current systems.

URL: http://maggy.engin.umich.edu/mist/limie.html
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During the superstorm of April 2000 four DMSP
satellites crossed 1A/m sheets of field-aligned cur-
rent (FAC) that were widely distributed in local time
and centered at magnetic latitudes less than 60◦. FAC
positions relative to particle precipitation boundaries
(B2e, B2i), described by Newell et al., [1996], man-
date generation sources in the central plasma sheet.
The phenomenon repeated four times near the storm’s
maximum epoch, on each occasion after the AE index
indicated a pseudo breakup event. As the evening-
sector system decayed, an upward FAC sheet formed

near the equatorward boundary of auroral electron pre-
cipitation. This requires a westward ion pressure gra-
dient in the inner plasma sheet near 21:00 MLT, consis-
tent with radially differential gradient-curvature drifts
subsequent to substorm-like plasma injections into a
ring-current inflated inner magnetosphere. Net Poynt-
ing fluxes, estimated from measured magnetic and elec-
tric field perturbations, indicate that these FACs carry
several percent of the total ring-current energy into the
mid latitude ionosphere where it dissipates as Joule
heat.

SM52E MCC: 2002-2004 Friday
1600h

The Role of the Plasmasphere in
Ionospheric and Magnetospheric
Dynamics III (joint with SA, AE)

Presiding: M Moldwin, University of
California, Los Angeles; J Foster,
Millstone Hill Observatory
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During geomagnetically quiet periods a pronounced
slot develops between the inner and outer energetic
electron radiation belts, due to wave induced scatter-
ing by whistler-mode waves inside the plasmapause.
This slot can be rapidly filled during strong magnetic
storms, when the plasmapause is compressed towards
the location of the inner zone. The stormtime refilling
of the slot at energies above several hundred keV can-
not be explained by convective injection from the plas-
masheet since the Alfven layer for high-energy electrons
lies much further out than the plasmapause, which de-
marcates the convection boundary for thermal plasma.
Instead we demonstrate that the refilling is due to local
acceleration during resonant interactions with intense
whistler-mode chorus, which is generated in the region
exterior to the plasmapause during storms. The char-
acteristic time-scale for acceleration ranges between a
few hours at 100 keV to a day at 1 MeV. Refilling of the
slot is consequently most effective at lower energy and
is limited by the outward expansion of the plasmapause
during the storm recovery.
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One remarkable discovery of the NASA-IMAGE mis-
sion is the occurrence of detached proton auroral arcs.
These are fairly long lived (>30 minutes) relative to
other subauroral phenomena, are found separated by
hundreds of kilometers from the main dusk-sector au-
roral oval, and generally occur several hours into a pe-
riod of heightened geomagnetic activity. Interaction of
10-50 keV ring-current protons with a cold plasmas-
pheric population drawn outward and sunward by en-
hanced magnetospheric convection is generally believed
to be the source of the precipitation. The cold-hot
plasma interaction is prone to the growth of the ion-
cyclotron instability, which subsequently scatters hot
ions into the loss cone, which are then seen as precipi-
tation of energetic protons in detached arcs by the SI-12
proton auroral imaging instrument on IMAGE. It has
now been noted that most, if not all, of the detached
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proton arcs are associated with a strong pulsation sig-
nature with a period in the range of 300-600 seconds
(Pc5), as observed by ground-based magnetometers in
the vicinity of the arcs. It is not yet clear whether the
Pc5 pulsations are generated at the magnetopause by
solar wind disturbances, or rather within the magne-
tosphere by the energetic protons themselves, possibly
through a bounce resonance mechanism. Whether the
Pc5 waves are somehow causative in producing the pre-
cipitation, simply a result of the hot-cold plasma inter-
actions which otherwise scatter the ring current parti-
cles, or just coincidentally present during these events
is the question this investigation seeks to answer.
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The IMAGE spacecraft obtained the first global im-
ages of the proton aurora. One of the discoveries from
these images was proton precipitation equatorward of
the nominal auroral oval. This precipitation can be ob-
served for approximately 10 minutes immediately fol-
lowing a large solar wind pressure pulse. Various mech-
anisms have been proposed for producing this precipi-
tation. Here, precipitation due to scattering from elec-
tromagnetic ion cyclotron (EMIC) waves is investigated
using data from the IMAGE FUV and EUV imagers
and in situ data from the Los Alamos geosynchronous
spacecraft. In the proposed EMIC wave mechanism, the
compression of the dayside magnetosphere enhances the
growth rate of the wave instability. These waves scat-
ter hot, ring current protons into the atmospheric loss
cone, reducing the proton temperature anisotropy (the
free energy source of the waves). Two features of the
proton precipitation from these waves require explana-
tion. First, the precipitation pattern may peak at any
local time on the dayside between about 09 and 15.
Second, the precipitation pattern has limited latitudi-
nal extent (typically less than about 10 degrees) and
is often separated from the main auroral oval. The lo-
cal time peak in the precipitation pattern is related to
the characteristics of the solar wind pressure pulse that
causes EMIC wave growth. The separation of the pre-
cipitation pattern from the main auroral oval is related
to properties of the hot and cold plasma within the
magnetosphere that enhance EMIC wave growth.
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Maria Spasojević1 (650-723-8487;
mssm@nova.stanford.edu)

Donald L. Carpenter1 (dlc@nova.stanford.edu)

Bill R. Sandel2 (sandel@arizona.edu)

Umran S. Inan1 (inan@nova.stanford.edu)

George K. Parks3 (parks@ssl.berkeley.edu)
1Space, Telecommunications and Radioscience Lab-

oratory, Stanford University, Stanford, CA 94305-
9515, United States

2Lunar and Planetary Laboratory, University of Ari-
zona, Tucson, AZ 87521

3Space Science Laboratory, University of California,
Berkeley, CA 94720

A significant amount of material can be removed
from the plasmasphere during periods of enhanced ge-
omagnetic activity. Magnetospheric convection acts to
strip away the outer layers of the plasmasphere, and
flux tubes in the inner plasmasphere may be signifi-
cantly depleted as well. Using global images of the He+

distribution in the inner magnetosphere, we calculate
the amount of He+ removed from a volume extending
from 1.5 to 5.5 RE during a set of five moderate distur-
bance periods. For each of the events, approximately 1

to 3 × 1030 He+ ions were removed, which constituted
between 20 and 42 % of the initial He+ distribution,
in a period of 15 hours or less. The loss percentage is
correlated with the number of hours of strongly south-
ward IMF (Bz < −5 nT). Between 25 and 40 % of the
He+ loss appears to occur from within the newly estab-
lished plasmapause boundary. The total mass removed
for each of the events is estimated to be in the range
of 50 to 100 metric tons with variations on the order of
tens of metric tons depending on the assumed value of
the He+ to H+ density ratio.

SM52E-05 1700h

Global plasmaspheric dynamics and
L-shell dependent rotations from
inverted data from the IMAGE EUV
plasmaspheric imager

B A Larsen1 ((406) 994-7383;
larsen@solar.physics.montana.edu)

D M Klumpar1 ((406) 994-6169;
klumpar@solar.physics.montana.edu)

C A Gurgiolo2 ((406) 363-6163; chris@gurgiolo.com)

B R Sandel3 ((520) 621-4305; sandel@arizona.edu)
1Montana State University, Physics Department, EPS

Bldg 264, Bozeman, MT 59717-3840, United States

2Bitterroot Basic Research, 837 Westside Road,
Hamilton, MT 59840-9369, United States

3University of Arizona, Lunar and Planetary Labora-
tory, 1629 E. University Blvd., Tucson, AZ 85721-
0092, United States

The IMAGE EUV plasmaspheric imager allows, for
the first time, the dynamics of the plasmasphere to be
viewed on a global scale. Inversions of the EUV data
produce geomagnetic equatorial density maps of the
plasmaspheric He+ ions which form the basis of this
study. One of the most intriguing events looked at so
far has been the plasmasphere erosion event of 10 July
2000. The erosion event when looked at as a function of
LT vs MLT for various fixed L-Shells yields some inter-
esting results. The plots indicate a definite switch in
rotation direction of plasmaspheric features with the
rotation being in the co-rotation direction for low L-
Shells and in the opposite direction for high L-shells.
At about 4 - 4.5 Re there is no apparent rotation con-
sistent with the concept of a plasmapause as defined by
the 0V equipotential contour line formed in the overlap
of the co-rotational and the cross tail electric fields.

SM52E-06 1715h

Cluster Observations of Channels of
Enhanced Convection Velocity in the
Ring Current Region

Pamela A Puhl-Quinn1 (4989300003814;

ppq@mpe.mpg.de); Matthias Foerster1

(mfo@mpe.mpe.de); James LaBelle2

(jlabelle@aristotle.dartmouth.edu); Julia Linder1

(jule@geophysik.uni-muenchen.de); Hiroshi
Matsui3 (hiroshi.matsui@unh.edu); Rudolph
Treumann1 (tre@mpe.mpg.de)

1Max-Planck-Institute for Extraterrestrial Physics,
Postfach 1312, Garching b. Muenchen 85748, Ger-
many

2Dartmouth College, Department of Physics and As-
tronomy, Hanover, NH 03755, United States

3University of New Hampshire, Institute for the Study
of Earth, Oceans and Space Morse Hall, Durham,
NH 03824, United States

For decades, spacecraft-borne instruments have de-
tected enhanced convection features in the duskside
and premidnight subauroral region, variously known
as polarization jet [Galperin et al., 1973] or subau-
roral ion drifts (SAID) [Spiro et al., 1979]. We re-
port Cluster observations of this phenomenon, detected
with the electron drift instrument (EDI) which uses
a novel particle-detection method to measure electric
fields in the plane perpendicular to the magnetic field.
We have identified enhanced convection velocity stria-
tions within the dusk-side ring current region. Such
striations with durations 1-5 minutes were observed
in AMPTE/IRM data [LaBelle et al., 1988] and also
may be the source of fine features observed recently in
ground-based radar observations of SAID [Erickson et
al., 2002]. Cluster, due to its more polar orbit, finds
them on time scales of tens of minutes implying that
the channels are extended along magnetic flux tubes.
A survey of Cluster/EDI data from February, 2001 un-
til July, 2003 was performed, using data from 14 to
24 hours local time, from 60-69 degrees invariant lat-
itude, and for Kp > 4. Enhanced electric fields were
defined as those in the anti-corotation direction (west-
ward) with amplitude exceeding twice the corotation
speed. The data show a tendency for the enhanced

electric fields to occur at lower latitudes in premid-
night/midnight local time than on the duskside, con-
sistent with previous observations. Many previous ob-
servations report widths as narrow as 0.1 degrees for
SAID events, and for example the 1-5 minute crossing
times at IRM imply striation widths on the order of
1000-2000 km. The variable separations of the Clus-
ter spacecraft over the multi-year data set provides a
unique opportunity to improve the determination of
this width. In this paper, we elaborate about statisti-
cal properties, theoretical implications, and association
with the SAPS (sub-auroral polarization streams) and
SAID phenomena. Erickson, P.J., et al., Inferred elec-
tric field variability in the polarization jet from Mill-
stone Hill E-region coherent scatter observations, Radio
Sci., 37, 10.1029/2000RS002531, 2002. Galperin, Yu.,
et al., Direct measurements of ion drift velocity in the
upper ionosphere during a magnetic storm, Cosmich-
eskie Issled., 11, 273, 1973. LaBelle, J., et al., The
duskside plasmapause/ring current interface: Convec-
tion and plasma wave observations, J. Geophys. Res.,
93, 2573, 1988. Spiro, R.W., et al., Rapid subauroral
ion drifts observed by Atmosphere Explorer C, Geo-
phys. Res. Lett., 6, 660, 1979.
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The 4 Cluster spacecraft orbit the Earth in a highly

eccentric polar orbit at 4 RE perigee, and this permits
them to sample the ring current, the radiation belts and
the outer plasmasphere. Data provided by the Cluster
Ion Spectrometry (CIS) instruments are used to anal-
yse Cluster crossings of the plasmasphere. CIS is ca-
pable of obtaining full three-dimensional ion distribu-
tions (about 0 to 40 keV) with a time resolution of one
spacecraft spin (4 sec) and with mass-per-charge com-
position determination. In addition the CIS Retarding
Potential Analyser (RPA) allows more accurate mea-
surements in the about 0 - 25 eV energy range, cover-
ing the plasmasphere energy domain. The low-energy
ion distribution functions, obtained by CIS-RPA during
the perigee passes, allow to reconstruct statistically the
plasmapause morphology and dynamics, but they also
reveal new and interesting features. The ion discrimi-
nation capability of CIS reveals how the density profile
is different for each of the main ion species (H+, He+,
O+): H+ and He+ present mostly similar profiles; O+,
however, is not observed as trapped plasmaspheric pop-
ulation at the Cluster orbit altitudes (R > 4 Re). Low-
energy O+ is observed only as upwelling ion, on auro-
ral field lines. Detached plasmasphere events, that are
observed by CIS during some of the passes at about
0.5 RE outside the plasmapause, are also present. The
bi-directional distribution functions of these detached
plasmaspheric populations allow us to distinguish them
from upwelling ion populations. The CIS local ion mea-
surements have also been correlated with global images
of the plasmasphere, obtained by the EUV instrument
onboard Image, for an event where the Cluster space-
craft were within the field-of-view of EUV. The EUV
images show, for this event, that the difference ob-
served between two Cluster spacecraft was temporal
(boundary motion): the radial density profile of the
plasmasphere varies with MLT, and a more extended
radial profile ”rotated” into between the two Cluster
spacecraft perigee passes. They thus show the necessity
for correlating local measurements with global images,
and the complementarity of the two approaches, lo-
cal measurements giving the ”ground truth” (including
plasma composition, distribution functions etc.) and
global images allowing to put local measurements into
a global context, and to deconvolve spatial from tem-
poral effects.
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It has long been established that strong electric
fields at subauroral latitudes in the post-sunset sec-
tor enable ionospheric closure of field-aligned currents
generated in the stormtime ring current. Recent ob-
servations by the DMSP satellites of ∼10-km scale
plasma density and electromagnetic oscillations, within
the region of strong electric fields, indicate efficient
M-I coupling in the ring current-plasmasphere over-
lap. It is demonstrated that a feedback instability may
develop, analogous to that found in the auroral iono-
sphere. Enhanced electric fields and large-scale den-
sity troughs are the necessary conditions for the feed-
back to develop. Usually density troughs collocated
with strong electric fields are viewed as consequences
of frictional ion heating causing plasma outflow and in-
creased rates of recombination stemming from charge
exchange/transfer. This paper reports observations
from DMSP satellites that are not fully described by
this conventional model. During some strong subauro-
ral wave-structure events, density troughs coincide with
electron temperature enhancements, while the electric
fields and ion temperatures are barely perturbed from
background values. No significant ion outflows occur.
Our observations suggest additional requirements for
describing these subauroral dynamics. In addition to
the conventional model, we account for strong elec-
tron heating in the ring current-plasmasphere overlap
region. Resultant electron heat fluxes lead to the vi-
brational excitation of molecular nitrogen and support
enhanced rates of charge exchange/transfer and recom-
bination.

SM52F MCC: 2006 Friday 1600h

Magnetospheric Convection at Polar
Latitudes (joint with SA, AE)
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Ground-based observations (SuperDARN) together
with multi-spacecraft observations (Polar, FAST, Inter-
ball and the Cluster satellites) reveal that structures
observed in the cusp are both temporal and spatial
phenomenon. While temporal cusp structures maybe
the result of variations in the reconnection rate at the
magnetopause, spatial cusp structures are thought to
be due to spatially separated flux tubes emenating from
multiple reconnection regions at the magnetopause. In
this study we analyze a double cusp structure observed
by the Cluster satellites. The analysis of the double
cusp together with ionospheric convection information
by the SuperDARN radar arrays show that these struc-
tures are associated with different convection cells, con-
sistent with a spatial phenomenon. The distance to the
reconnection line for both structures was calculated us-
ing the proven method of 3D cuts of the Cluster proton
distribution function in the cusp to identify the low en-
ergy cutoffs of precipitating and mirrored ion popula-
tions. The calculated distance to the reconnection line
is determined by tracing along the geomagnetic field
to the reconnection site, where the draped IMF is used
to estimate the magnetic field shear angle across the
magnetopause. We find that double cusp precipitation
originates in the anti-parallel reconnection regions in
the northern and southern hemispheres, confirming the
multiple reconnection line scenario.
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The conductivity of the ionosphere plays a vitally

important role in the electrodynamic coupling between
the magnetosphere and ionosphere. The primary mode
of coupling between these two regions is through field-
aligned currents, which depend on spatial gradients in
the conductivity. Despite its importance, values of
ionospheric conductivity are not readily available, due
mostly to the difficulty in measuring it, particularly
over widespread regions. No technique exists to di-
rectly measure the conductivity over large regions of
the high-latitude ionosphere. Using combined Super-
DARN measurements of the ionospheric electric field
and magnetometer measurements of the ground mag-
netic perturbation, it is possible to infer the height-
integrated Hall conductivity (Hall conductance) in the
localized region of the measurements. By using the ex-
tended nature of the SuperDARN and magnetometer
networks it is possible to make localized inferences of
the Hall conductance over a widespread region. Several
periods with collocated measurements extending over
many hours of local time are analyzed to determine the
Hall conductance for varying geomagnetic conditions.
The results are compared to other techniques and mod-
els commonly used to infer this quantity.
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It is now a common practice to employ ground-based

radars in order to distinguish between those regions of
the Earth’s upper atmosphere which are magnetically
conjugate to open and closed field lines. Radar returns
from ionospheric irregularities inside the polar cap and
cusp regions generally exhibit large spectral widths in
contrast to those which exist on closed field lines at
lower latitudes. It has been suggested that the so-
called Spectral Width Boundary (SWB) might act as a
proxy for the open-closed field line boundary (OCFLB),
which would then be an invaluable tool for investigat-
ing reconnection rates in the magnetosphere. The ex-
act cause of the increased spectral widths observed at
very high latitudes is still subject to considerable de-
bate. Several mechanisms have been proposed. This
paper compares a dusk-sector interval of coherent HF
radar data with measurements made by an induction
coil magnetometer located at Tromso, Norway (66◦ N
geomagnetic). On this occasion, a series of transient
regions of radar backscatter exhibiting large spectral
widths are accompanied by increases in spectral power
of ULF waves in the Pc1-2 frequency band. These ob-
servations would then, seem to support the possibility
that high frequency magnetospheric wave activity at
least contribute to the observed spectral characteristics
and that such wave activity might play a significant role
in the cusp and polar cap ionospheres.
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The O+ content in the magnetospheric plasma sheet
varies highly with magnetic activity. Because of the
mass difference between H+ and O+, the plasma pa-
rameters that determine the behavior of the plasma in
the magnetosphere, will also be highly variable. This
O+ can only come from the earth’s ionosphere. In order
for the O+ to reach the magnetosphere from the iono-
sphere it must undergo heating in 2 different regimes:

first bulk upwelling in the ionosphere, then filamentary
heating at altitudes close to the auroral acceleration re-
gion. While H+ ions are light enough to easily boil off,
O+ ions reside lower in the ionosphere and need to over
come gravity and make it through the charge exchange
region located at 800 Km. This study uses incoher-
ent scatter radar and multivariate statistical analysis
to look at the first step; the bulk upwelling in the iono-
sphere. It uses field-aligned data from 3 radar facilities
to look at the 400-800 km altitude region, and multi-
variate analysis to determine the ionospheric parame-
ters most associated with variation in upward ion flux.
There are a whole zoo of mechanisms that could be re-
sponsible for the upwelling ions, each with their own
effects on the ionospheric parameters. By determining
which parameters are associated with upward ion flux,
we can narrow down which mechanisms are dominant
in each region. This is an important step in under-
standing both the mechanics of the ionosphere, and the
ionospheric input into the magnetosphere.
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Most dayside, high-latitude ionospheric traveling
convection vortices (TCVs), as observed in ground
based magnetometer measurements, are accompanied
by variations in the magnetic field strength at geosyn-
chronous orbit. Similar compressional signatures in
Equatorial ground-based magnetic observations have
also been reported for many cases. A comprehen-
sive understanding of these signatures and their rela-
tion to the TCV events, however, is still lacking. We
present here the results of a systematic analysis of these
relationships. The geosynchronous and low-latitude
ground-based magnetic signatures for more than 40
TCV events identified in the Greenland and MACCS
magnetometer data during 1998 have been analyzed.
The results are compared to theoretical predictions for
the relationships based on field aligned current genera-
tion by propagating localized compressions at the mag-
netopause. Further, the upstream solar wind conditions
for the events are analyzed and interpreted in terms of
predictions for occurrence, propagation direction and
speed of magnetopause oscillations.
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We use the UCLA MHD Geospace General Circula-
tion Model (GGCM) to simulate Sudden Impulses (SI)
observed by the Magnetic Field Experiment (MFE) on-
board Polar. SI’s are observable on the surface of the
Earth as abrupt changes in the magnetic field magni-
tude caused by thin solar wind discontinuities across
which the solar wind dynamic pressure abruptly and
significantly increases. They compress the magneto-
sphere as they move past the Earth. The empirical T89
and T96 models developed by N. Tsyganenko can be
used to predict the steady state changes in field mag-
nitude but an MHD model can also resolve the tempo-
ral evolution of the SI signal. Since the rise time of
an SI is used to determine the distance a shock travels
along the length of the magnetosphere the MHD model
is more useful for predicting such an occurrence. By
varying the speed of a shock, and other solar wind pa-
rameters, we investigate the respective effect that vari-
ous parameters have on the rise time and magnitude of
an SI.


