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Abstract

Distribution of plasmaspheric density changes in response to plasma
electrodynamical processes in both the ionosphere and magnetosphere. During a
geomagnetic storm, for example, the plasmasphere can significantly diminisnin
size during the main phase of the storm and relax to regain its more normal size
during recovery phase. During unusually quiet times, the plasmasphere can become
guite large. The processesby which the plasmasphereis eroded and refil led are still
areas of active research. Previousin situ observations (e.g., CRRES) have shown
that the plasmasphere has alot of structures, quite possibly results of plasma
dynamical processes. Recent global EUV images obtained by IMAGE aso reved
|large-scale plasma structures as wdl as | arge-scale variations of the plasmasphere
resulting from magnetospheric activities. In this paper, we investigate the large-
scale plasmaspheric density variations as a function of solar wind and geomagnetic
activities by analyzi ng alarge collection of passive RPI observations of quasi-
thermal noise through the plasmasphere obtained over the first year of the IMAGE
mission. We will compare our reaults with existing models of plasmaspheric
density distributions.




| ntroduction

o | arge-scale plasmaspheric density model are needed in
many space-plasma studies:

— wave propagation, wave-particle interaction, and physics of
coupling between the ionosphere and overlying regions.

* RPI on IMAGE, one of the most sensitive radio-wave
detectors flown to-date, have produced high-quality
el ectron density measur ements throughout the
plasmasphere/plasma trough regions.

* We will show the statistical trends of the inner
magnetospheric density observed by RPI and compare the
results with existing plasmaspheric density models




Existing Plasmaspheric Density Models

|gnoring local-time, seasonal and solar-cycle effects,
we have:

(1) “ Saturated-plasmasphere’ model [Carpenter and
Anderson, 1992]

0G0 Ne = —0.3145L +3.9043  (Dg ~0)

(2) The “quiet-condition” model [Gallagher et al.,
2000]

log,n, =-0.79L +5.3  (3-day weighted K, < 1.3)




RPI Density Observations
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Plasmasphere/Plasma Trough density
March 9, 2001
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Plasmaspheric Density Data Base

All RPI “plasmaline” observations (May, 2000 through
early June 2001) throughout the plasmasphere/plasma

trough regions have been screened using the technique
described above.

Electron densities in a database are listed as functions of
spacecr aft locations (L, GM, GSM) and magnetospheric
conditions as prescribed by solar wind pressure, IMF,
Dy, and K,

The database ignore all large-scale or internal plasma
Irregularities



EUV Observations of Plasmaspheric Sructures

10 April 2001 22:55 UTC "6 August 2001 17:28 UTC

Plasmasphere can vary from being highly-structured to
highly non-structured.




Overall L-Profile of Electron Density
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50< Dy < -11nT
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-500 < D4 <-100 nT
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20 < D < 50nT
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Local-Time (Dawn-Noon)Variations
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Local-Time (Dusk-Midnight)Variations
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Local-Time Variations of Core Plasmaspheric Density
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Local-Time (Dawn-Noon)Variations

20<GMLa <20 & -9<Dg <3
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Local-Time (Dusk-Midnight)Variations
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Local-Time Variations in Trough Density
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Summary

Plasma-line observations by RPI throughout the plasmasphere and
plasma trough have been collected to produce an €l edron-density
database for the inner magnetopshere. Log(n,)-L profil es of
plasmasphere have been obtained for different D, levels. In additi on,
we found that:

 Within the core plasmasphere (2 <L < 3)
—RPI data at all local-timestend to follow alinear log(ny)-L relationship that is
Intermediate between the “saturated-plasmasphere” and “‘quiet-condition”

models.
—Log(n,)-L relationship israther uniformin LT, except near midnight where the

density drops dragically with L

 Inthe trough region (3.5<L <5)
— Density decreases more drastically with L at dawn/noon than in dusk/midnight




