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ABSTRACT

- - 1 NASA/Marshall Space Flight Center
Thermal plasmaspheric densities and temperatures for five 10n species have recently become . . . .
available, even though these quantities were derived some time ago from the Retarding Ion Mass 2 UnlverSIty ()f Alab aina 11 HUHtSVIlle

Spectrometer onboard the Dynamics Explorer 1 satellite over the years 1981-1984. Some of the
quantitative properties are presented. Densities are found to have one behavior with lessor
statistical variation below about L=2 and another with much greater variability above that L-shell. SOLUTION SET
Temperatures also have a behavior difference between low and higher L-values. The density
ratio He++/H+ 1s the best behaved with values of about 0.2% that slightly increase with
increasing L. Unlike the He+/H+ density ratio that on average decreases with increasing
L-value, the O+/H+ and O++/H+ density ratios have decreasing values below about L=2 and
Increasing average ratios at higher L-values. Hydrogen 1on temperatures range from about H* He™
0.2 eV to several 10s of eV for a few measurements, although the bulk of the observations are
of temperatures below 3 eV, again increasing with L-value. The temperature ratios of He+/H+
are tightly ordered around 1.0 except for the middle plasmasphere between L=3.5 and 4.5 DCHSlty X fg;o(:“;e;é zg): 2 50936*' LB e :,g;o(:q;%f;: _=0A0:22 ; o X X
where He+ temperatures can be significantly higher. The temperatures of He++, O+, and O++ ' R ' ' ' S ' '

are consistently higher than H+.
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OBJECTIVE

The objective of this effort is to create a new, updated Global Core Plasma Model (GCPM), first
published by Gallagher et al., JGR, 105, 18819, 2000. GCPM is an empirical, global model of
thermal plasma density intended to provide typical concentrations of H+ and He+ in the inner
magnetosphere. The model design was initially based on 30 years of published regional models

and intended to be smooth in value and gradient. Samples of the existing GCPM are shown below. DATASET H+ LOW ALTITUDE ANALYSIS
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Color 1s used here to provide a qualitative measure of the logarithm of density, where red is the highest | 3
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also useyd in the DATASET displ:y to the rigght. The density profile as a function of altitude suggests CANDIDATE INDEPENDENT VARIABLES (POPUIaUOn hlStOgramS)

a MLT dependence. Increased density appears correlated with increasing F, -, as 1s expected at low
altitude. Considerable scatter remains. Scatter 1s unavoidable in an empirical model of typical Lol L. N | .
densities and temperatures. However, the next step in this investigation is to sort measurements based l \ A I

on a new approach that 1s intended to capture the morphology of plasmaspheric evolution from quite, ]

to erosion and plume formation, through recovery during varying convection conditions. e S e LS L A e LR
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