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Matters of the Plasmasphere

« Why should anyone care about the plasmasphere?

— Cold, dense plasma influences wave modes, wave propagation, wave-
particle instability, particle-scattering effects, spacecraft charging

e There may be ionospheric outflow at all latitudes and local times.
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How Can Conditions be Quantified?
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How Can Conditions be Quantified?
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Space Weather Conditions for RIMS

Sunspot Number Kp
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Morphological Reglons are Mixed
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Separating Morphological Regions
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Work Space

Plasmasphere ____

Density vs L vs L vs N+ vs L
Temperature VS N+ vs L ? ? ?
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Gradient ?



What’s Next?

Initial analysis required H*, He*, and O*
densities/temperatures to be available, which limited data to
about 3,400 values.

If analysis is expanded to only require H* and He* to be
available, the data grows to over 34,000 values.

But will this same analysis be possible and will the results hold
up? More than half of the work space must be filled in.

Interestingly Huba et al., GRL [2000] find an electron hole
above the equatorial ionospheric F2 peak, but had no
observations to confirm. RIMS appears to see this hole in the
initial analysis! Will it survive expansion of the dataset?

Everyone needs and no one has the composition densities
and temperatures in the plasmasphere that RIMS offers, so
the push is on to get this out.
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Matters of the Plasmasphere

Why should anyone care about the plasmasphere?

Cold, dense plasma influences wave modes, wave propagation, wave-particle instability, particle-scattering effects, spacecraft charging

There may be ionospheric outflow at all latitudes and local times.
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Journal of Geophysical Research: Space Physics
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Schematic of inner magnetospheric coupling, showing the linkages between plasma populations and the electric and magnetic fields. The large‐scale E and B fields are the foundational underlayment for geospace that influence everything in the figure (the large rectangle behind the other elements), the cloud‐like bubbles are external factors that strongly influence the inner magnetosphere, the boxes are the primary populations and fields of the inner magnetosphere, and the arrows show the connection paths between these elements.



IF THIS IMAGE HAS BEEN PROVIDED BY OR IS OWNED BY A THIRD PARTY, AS INDICATED IN THE CAPTION LINE, THEN FURTHER PERMISSION MAY BE NEEDED BEFORE ANY FURTHER USE. PLEASE CONTACT WILEY'S PERMISSIONS DEPARTMENT ON PERMISSIONS@WILEY.COM OR USE THE RIGHTSLINK SERVICE BY CLICKING ON THE 'REQUEST PERMISSIONS' LINK ACCOMPANYING THIS ARTICLE. WILEY OR AUTHOR OWNED IMAGES MAY BE USED FOR NON-COMMERCIAL PURPOSES, SUBJECT TO PROPER CITATION OF THE ARTICLE, AUTHOR, AND PUBLISHER.







The Dynamic Plasmasphere







Time Dependent Model: Weather

Statistical Model: Climate





Imager for Magnetopause-to-Aurora Global Exploration – Extreme Ultraviolet Imager
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Measuring the Plasmasphere with the Dynamics Explorer 1
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How Can Conditions be Quantified?

Polar Cap Index

Values and trends, both short term and long term
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The In Situ Challenge for DE 1 RIMS
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Plasmaspheric H+ Densities Versus L







L-Shell

All H+ Density Values;

all conditions

Plasmasphere H+ Density Values for

Kp ≤ 2 and 3-day steady conditions

Plasmasphere H+ Density values only;

all conditions

It is important to ask the right questions too.
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He++ Versus H+ Densities
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O+ Density Versus L-Shell in the Plasmasphere
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Work Space

		Plasmasphere		H+		He+		He++		O+		O++

		Density		vs L		vs L		vs NH+		vs L		?

		Temperature		vs NH+		vs L		?		?		?

		Conditions		Steady-quiet		?		Kp		?		?



		Plasmapause		Dependencies

		Location		vs Kp & Dst, MLT?

		Gradient		?







What’s Next?

Initial analysis required H+, He+, and O+ densities/temperatures to be available, which limited data to about 3,400 values.

If analysis is expanded to only require H+ and He+ to be available, the data grows to over 34,000 values.

But will this same analysis be possible and will the results hold up?  More than half of the work space must be filled in.

Interestingly Huba et al., GRL [2000] find an electron hole above the equatorial ionospheric F2 peak, but had no observations to confirm.  RIMS appears to see this hole in the initial analysis!  Will it survive expansion of the dataset?

Everyone needs and no one has the composition densities and temperatures in the plasmasphere that RIMS offers, so the push is on to get this out.
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