QZ
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Quasi-stationary coupling model

Modeling the global auroral circuit

visible arc

planar TD surface at the interface between plasmas with different macroscopic properties
(Sestero, 1560, Lemidire & pUnayga, 1576, Roch et @i, 196; Lcliim & Lemaire, 2005 )
" magnetospheric generators witn convergent E-fieid: Chiu and Cornwall, 1978; Lyons 1980, 1981
= Modeis of auroral generators based on sharp interfaces: Galperin et al, 1992; Roth et al. 1993;

Lennartsoir, 20566, Johannssuii et ai., 203&, Echim, Roth, De Keyser, 2007,2008
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METHODOLOGY
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for magnetospheric continuity
plasma interface equation Qiyx) || Diplxi)| - - - [@inlx)

——

—

gu—
Family of N MIG solutions
* Current-Voltage

Vlasov- relationship
Do (Xrn) || Prncltes)| - - - | ool * Kinetic expression
Maxwell

nl(xm) nz(xm) R nN(xm) for the flux of
model of

e precipitating energy
e Vil | Vil |- | Vit

* Pedersen
conductivity model

—
The minimum value of Sygp determines the
MIG model whose auroral effects fit best the

auroral observations, e.g,, solution #2 here,
—
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METHODOLOGY —
Minimization procedure

(1) Summation is over defect measures estimated for different
SNORM a SNORM observable measures I1 be it accelerating potential
(1) measured in situ or flux of precipitating energy estimated

from ground. Each measure is defined as:

\”(17 model) (17 obs) ‘

g Z
N ORM — =1 | HiObS |

From ALIS tomography we compute a defect measure from an estimation of the flux
of precipitating energy.

(AE) \/‘ (Aelmodel) (AELALIS/mart) ‘
SNORM = Z - |ALIS /mart|
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Estimation of generator properties from ALIS
observations
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METHODOLOGY SNORM evaluated for one auroral observable
(flux of precipitating energy from-ALIS
tomography)

Magnetic field/Altitude
increases/decreases

Density Electron Electron
{ changes temperature
I increase

|

Model Number #
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Estimation of generator properties from ALIS observations 05/03/2008
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Probing the generator from ALIS observations

visible arc
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Summary, Conclusions

e A minimization procedure allows for an estimation of the generator properties
from observations of quasi-static auroral arcs.

eResults from ALIS tomography allows probing of a generator structure, similar
to a tangential discontinuity as the ones formed at the PSBL-lobe interface.

eThe 3D tomographic data allows for a pseudo-2D reconstruction of the
genenrator and its quasiadiabatic time evolution.

eThe generator is localized at approximately 4,3 RE altitude and has rather
stable properties.

eThe slight variations observed in ALIS flux of precipitating energy can be
explained by a slight decrease of the generator altitude and a slight cooling of
the electrons at the PSBL side.

eThis study reveals the potential of the methodology to use ALIS as a too for
remote probing the magnetosphere at quiet times.

eOther studies based on BISA auroral campaigns are under way for estimating
the properties of generators of more variable arcs.
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