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A New Global Core Plasma Model of t - Plasmasphere
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The Global Core Plasma Model (GCPM) is the first| or thermal inner magnetospheric N 3
D.L. Gallagherl, R.H. Comfortz, P.D. Craven! plasma designed to integrate previous models and of 8_ ontinuous in value and gradient z g
representation of typical total densities. New infor o pemesenere.in pariutar make g
- . possible significant improvement. The IMAGE Mig O kimager (RPI) has obtained the
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2University of Alabama in Huntsville in e plasmaspher fo  on specie. Tese ant o 25 | nw moredetaed empirica -2
model of thermal in the inner magnetosphere that wi = pecifically shown here are the B T "
inner-plasmasphere RIMS measurements, radial fits| 5 |mperatures for H+, He+, Hex+, quatorial (Ry)
O+, and O+ and the error associated with these initi ) shown are more subtle
dependencies on the fyq 7 P-value (see Richards et 3 o
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lon Density Dependence On Radial Distance 3 GCPM 2000
lon densiiesinthe inner plasmasphere are included for ll radia distances out 0 1=5Rs. In H* for —30.0<=migt<= 30.0 He* for —30.0<=migte= 30.0 He** for ~30.0<=migt<= 30.0 D heamioten 30.0 0% for ~30.0¢=miotce 30.0 e inteior lasmasphere density profie is givenby:
what follows only the inner plasmasphere is considered where the line between inner and c o
outer depends on the ion density behavior. The distinction is made, because of the clear 104 FE w 1000.0 S : - 10(0T0L453)
variation in behavior and in order to focus on one pattern of behavior at a time. The inner Boogm ym ® £ " = 100.0 £ N = 1000 )
lasmasphere may in fact be expected to behave differently as it is less directly impacted (a8l & 1T - 1 £ 100 CD &
; " " v Y € 3 k 1 % d the He+/H+ density ratio i given by:
by magnetic activity. Other potential of densiti d S0 5 { o ‘E g 5 and the He- lensity ratio is gi y:
will continue to be explored. Meanwhile expansion of GCPM can be provided for broad use. =l 1 = = T N > 100 1 2,
& & | = =10(-1.541-0.176*r+8.557e-3*P-1.458e-5*P"
That is the intended application of these results § i 1 s s s <;—\_ 1 g NHe+/NH+=100 148557 e-5+P7)
Fit equation: ion moment = 10°((A + B*r) for all MLT % s » ! > 8 1 3 o where the current treatment finds the density ratio as a
= function of radial distance to be:
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Inner Plasmasphere lon Dependence On Radial Distance i o While there remains considerable scatter, trends in densities and
[ (A RS temperatures can be quantified using the linear fits. Using only
on densities in the inner and all available e plotted against radial 3 £ € the adial distance fits he plots helow provide a surmary f the
distance. The scattered values are fit with a linear function; the fit parameters are shown below. = = = .
= E = 100 trends with radial distance for each ion density and temperature.
Also shown below are the standard deviations in the fit parameters and the standard deviation of 3 ; 3 Hex i of ome intorotgiven s average beaior Hwould b
the percentage error between the linear fit and the parameter values. Error is obtained from the _i 3 expoctet 0 result from g exchange with Her, Just a5 O+
difference between data and model normalized by the data. Quite a lot of scatter remains. The % W s ool arisefom charge excanged Os. Much s yet 1 be leamed
dependence on other spacial parameters is small. The dependence on magnetic latitude previously from the DET RIS mencuremmnts.
discussed is attributed to a dependence on radial distance. o
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The strongest dependent of either density or temperature on several indices is on the P-parameter. 3, 2 4 3, g 2 B oo
‘The quantities tested are Kp, Dst, F10.7, P, and trending values for each. Trends are etermined by T 3 T 38
the slopes of linear fits to preceding values over customized time periods. For Kp the preceding i, = 2 - i 5 oo .
1-day and 3-days are considered. For Dst, the preceding 6-hours and 1-day, and for F10.7, the [ g H 1 [ oD o
preceding 5-days. As previously found, noteworthy dependences are found for H+ and He+ H 3 H
densities. The trend in He-++ density may also be significant. No dependence in the other two .0 P 5 0 P H : 0.01
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