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Development of Self-Consistent Inner-Magnetosphere Model using Drift-Approximated
Vlasov-Maxwell Coupled System
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Space storm is the strongest temporal disturbance of the geospace environment, causing violent auroral activities, developme
of global electric circuits, precipitation of radiation belt particles into the atmosphere, etc. We report the development status of
our new nonlinear model (GEMSIS-RC model) that can follow self-consistent nonlinear time evolution of the storm-time inner-
magnetosphere dominated by the dynamics of energetic ring current particles.

The model assumes the conservation of the first adiabatic invariant, and the particle motions are approximated by thei
guiding-centers (drift approximation). By adopting an appropriate Lagrangian, the drift-approximated Vlasov equation in five-
dimensional phase space is derived from the variational principle. In order to calculate the drift velocities, the evaluations of
temporal derivatives of the electromagnetic fields are required. We show that these temporal variations can self-consistently k
determined by using Darwin-approximated Maxwell equations. Some basic properties of the resulting reduced Vlasov-Maxwell
system are discussed. We are currently developing a self-consistent numerical simulation code that solves the nonlinear Vlaso
Maxwell system to model the dynamics of the inner-magnetosphere. Initial results obtained by the new code will be presented.

goooooooobobobooooooooooboobooboooooobobobobbooboboobOobob oo
oboobooooooooobboobooooooooboobooboboooboooooooboOobOobobooobooooon
oooOoOoOOO0O0OO0ODOODOOODODOOOOOO (GEMSIS-RCOOOOOOOOOOO

obooobooobooooooboooooobooboooooobooobboooboooboobooOooobooboOoaon
gooooooooooboboboooooooooobooobobobooobooooobooobooboobooooobDOoDbOooD
coooooooooo0ooooooooOoooboo 1o0o0oboooooo0ooooUoooOobDOooDboOoooboobooO
obooo0ooooooboobboooooooooobooboboboooooboobOoboobooooooooooooaon
boocooooobobobooooooobooboboboooobooooboboboooooooboOoboboboooon
bobooboboooboobooooboboooobooboooobobooooboobooooboboooboOobOoon

000000 10000000000000000000000000000000DODO0O Vlasov/Boltzmanrd O O
000000000 barwinODOOO Maxwell O OOODODOOOCOOOOOO0O0OOOOOODODODOOOOOOOOO
VlasovD 0000000000 MaxwellOOOOOOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOO
obooooooboobobooooboooboobooooboooobooobooboooobooobooooboOooooon
goobooooooooooooooooboooboboobobooboooooooOooboobboobbooboobobogo
ooboooboooboobobooboooooooooooooo Ampered 0000000 O0OOO0OOOOODOOO
oboobo0ooooooboobobobooboooooooooboobobooboooooboooooOoooboOoboboooon
oo0CCOCOCOOOO0O0O000UUOUUU0OO0DOoOoOoOoOoOoDOODODODODOOOD (GEMSIS-RCOOO)OOOOOO
booooboooobobooooboboooooboooobOobooon



