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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, L1568, Lemidire & bunayga, 15,0, Roch et ai., 1¢66; Echim & Lemaire, 2005 )

" magnetospheric generators with convergent E-fieid: Chiu and Cornwall, 1978; Lyons 1980, 1981

= Models of auroral generators based on sharp interfaces: Galperin et al, 1992; Roth et al. 1993;

(02

Lennar:isoil, 20G6; johannssoii et ui., 200¢, Echim, Roth, De Keyser, 2007,2008
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The magnetospheric interface generator (MIG)
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METHODOLOGY
The magnetospheric interface generator (MIG)

The set of input parameters for the Vlasov equilibrium solution is quite large and includes:

T Tow Tear Toiv Te trappedr Tp trapped » Vo trappes — the temperatures of left, right and trapped
populations;

® Ny, Nty Neas Nty Ne trapped: Mo, trapped + No_trapped — thE densities of left, right and trapped populations;

Ve, Vou Vear Vour Ve trappedr Vi trapped + Vo trapped — the bulk velocities of left, right and trapped
populations;

e B, - the magnetic field in the center of the transition;

e The velocity distribution function parameters assumed for all species considered in the model Roth
et al., 1996);

o @,=D(x,) and dO=D(x,)-D(X,) — the value of the electric potential at the left side and the potential
difference across the interface.
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METHODOLOGY The auroral arc
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METHODOLOGY
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Minimization procedure
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METHODOLOGgY New set of magnetospheric
generator :

M1 [ M2 'M3 'M4 'M5 [ M6 'M7 [ M8 'M9 [Mio [Mu | Mz 'M13 'M14'M15 'M16'M17'M18'M19'
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METHODOLOGY SNORM evaluated for one auroral
observable (AD from DMSP)

Density Electron | Electron
H changes temperature temperatdre
I i.ncrease decrease

Magnetic field/Altitude
increases/decreases

Model Number #
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Estimation of generator properties from ALIS
observations

ALIS 2008-03-05 18:43:30 UT - energy flux
ALIS 2008-03-05 18:42:40 UT
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Net energy flux (mW m™2)
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Estimation of generator properties from ALIS
observations

Electrons [eV]
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Estimation of generator properties from ALIS
observations
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Estimation of generator properties from ALIS
observations

Electrons [eV]
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Estimation of generator properties from ALIS
obse

Electrons [eV]
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Estimation of generator properties from ALIS

observations
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Summary, Conclusions

® A magnetosphere-ionosphere coupling model based on a self-consistent
description of the generator, a kinetic current-voltage relationship and a
description of the ionosphere helps to understand the effects of the
magnetospheric variability on the auroral electrodynamics.

e The model shows how velocity shears in the LLBL may drive increased dayside
field-aligned current densities.

eThe model describes also the coupling between the PSBL and discrete auroral
arcs.

e The MI coupling model has the potential to help describing the state of the
magnetospheric generator when the electrodynamics of the aurora is known
from ground based observations , like, e.g., tomography.
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