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1-Abstract

Ganymede is a unique object :

• Biggest moon of our solar system • Only satellite which has its own intrinsic magnetic field leading to the formation of a small magnetosphere • Magnetosphere of Ganymede is embedded in the Jovian magnetosphere : only known case of interaction between • two magnetospheres (Kivelson et al. 1996).

• Formation of Alfvèn wings

Interaction modeled by a 3D parallel multi-species hybrid model based on a CAM-CL algorithm (Mathews et al. 1994) :

• Generic model applied to Mars (Modolo et al. 2005;2006and 2012), Titan (Modolo et al. 2007, Modolo and Chauteur 2008) or Mercury (Richer et al. 2012). • Maxwell's equations are solved to compute the temporal evolution of electromagnetic field.

• Description of the the dynamics of the magnetospheric plasma and Ganymede's ionospheric plasma • Simulations results are presented and compared to magnetometer and particle observations obtained during G1 and G2 Galileo flybys. 

2-Description of the model

∇ . B=0 ∇ ×E= -∂ B ∂ t ∇ ×B=μ 0 (J e +J i )+μ 0 ε 0 ∂ E ∂ t dv s dt = q s m s ( E+v s ×B)

  Hybrid formalism : • Ions have a kinetic description and are represented by macroparticles that have a mass, a charge and a weight (=number of physical particles that represents the macroparticle) • e -described as an inertialess fluid to ensure the quasi-neutrality of the plasma. Represented by a Maxwelian distribution. Maxwell's equations used in the model : Motion of the ions : Electron momentum equation : Method and Cyclic Leapfrog (CAM-CL) • Matthews et al. 1994 • Considerable reduction of time computation • Multiple ion species treated with only one pass through the • particle data
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 123 Figure 1: Ion energy spectra during G2 flyby. Bottom: Galileo measurements. Top: Different species of our simulation (RUN 2)
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 4 Figure 4: Electron densityalong G1 (bottom) and G2 (top) trajectories. Observations in blue and simulation in red (RUN 2)