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Introduction

* We have been assessing how well the magnetically and electrically self-
consistent Rice Convection Model-Equilibrium (RCM-E) reproduces
simultaneously in-situ ring current magnetic field and particle flux
measurements.

* The RCM-E computes the energy dependent bounce-averaged guiding
center drift of isotropic plasma in the inner magnetosphere [Toffoletto et
al., 2002].

* While adiabatic transport of ions plays a dominant role in the
energization of the ring current, our recent results show the importance
of electron precipitation for modifying the electric field and influencing
the ring current formation.

* Improved descriptions of MIT coupling are needed to advance our
understanding and characterization of the dynamic ring current.



RCM-E-Data Comparisons at GEO for 10-11 August 2000 Storm

Magnetic Field Proton Fluxes
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LANL 1994-084 Electron Differential Flux
MLT dusk

00:50 03:50 06:50 09:50 12:50 15:50 \l/ 18:50

E, keV

2.1 I . . . : : [ 10
18:00 21:00 00:00 03:00 06:00 09:00 12:00
10 August 2000 11 August 2000 T

Kp=4

GEO at 11 Aug 2000, 06:00 UT ..

- Lifetime of electrons 1900«
with E <50 keV ~ ; 31.0 keV
10’s minto 5 hr L\ e
= 100F  \[Schuiz 1974] .
X
> 1of
* Electonenergy 3 | Rt | 105 ke
dispersion features ; |
at GEO need to be :
explained by both LN .
transport and loss. 10' 10? 10° 10* 10° ™

Lifetime, min 1 28 keV

] From Korth
3 otal, JGR
X e [1999]




LANL 1994-084 Electron Differential Flux
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» Electrons contribute ~ 15% of the total energy content during the main phase.
Thus, electrons do not significantly affect the ring current magnetic field.
However, precipitating electrons affect the ionospheric conductivity and hence
the inner magnetospheric electric field.
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5-6 April 2010: Simulated Precipitating Electron Energy Flux
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Comparison of Simulated DPS Dstto SYM-H
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Of the 6 cases shown, the simulated DPS Dst with IRI 2007 and
auroral conductance agrees best with data.




Improved descriptions of MIT coupling are needed in
models to advance our understanding and characterization

of the dynamic ring current.

Our model can provide
— Simulated precipitating electron flux distributions that
result from wave-particle interactions in the inner
magnetosphere

— Simulated distributions of field-aligned currents

Our model needs

— Improved calculations of the energy deposition and
ionization caused by the precipitating electrons

— neutral wind induced field-aligned currents



