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Dynamics of electron radiation belts : Intense diffusive frame:

Field fluctuations, Coulomb interactions, collisions /
frictions , wave-particle interactions, ...
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[ Multi-physics ]

Fokker — Planck equation for
radiation belt
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Local diffusion on (y, E) in outer electron belt
Wave-particule interaction inducing Dgg, Dy, and D,
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Typical numerical
method used to

solve Fokker- + Easy implementation
Planck equation -BUT
[ High Inhomogeneity 1 [ Anisotropy + Cross diffusion }
= Noxious impact on FD = Impact on stability
approximation errors (loss of = Impact on physical representation
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FD test on unidimensional stationa};y diffusion with discontinuous coefficient ~ FD PSD tgj, = 90 000s — L" = 4.49 > Ly, — Dy # 0
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Finite volume (FV)

s
Conservative formulation
> Mass/Energy conserved

Better handling of spatial inhomogeneity
_ /For more details: “On the modelling of highly \
anisotropic diffusion for electron radiation belt
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Physically relevant variants
Positivity and maximum principle preserving
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Real case storm simulations using the FV montone scheme (
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