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Old Versus New Simulations

Old Simulation (from 1 year ago)


Smallest grid size = 0.25 Re


Number of grid cells ~ 285,000


Solver = Rusanov (very diffusive, so discontinuities are smoothed and run is numerically stable)

New Simulation (from 1 month ago)


Smallest grid size = 0.25 Re


Number of grid cells ~ 1,200,000


Solver = Linde (much less diffusive, so discontinuities are sharp but run is less stable)

Simulation Overview


Run to steady state with northward IMF



Apply some inner boundary density at 2.5 Re



No velocity at inner boundary…numerical diffusion lifts it up, then it convects


Begin a time-accurate run, IMF still northward


At t=5 minutes, switch to a southward IMF

Old “Low-Resolution” Simulations
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New “High-Resolution” Simulations
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Uz (N-S Velocity) of Old Simulations
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Uz (N-S Velocity) of New Simulations
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X-Line Formation: 10 amu/cm3 Simulation
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X-Line Formation: 100 amu/cm3 Simulation
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X-Line Formation: Var. BC Simulation
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What’s Next?

-- Write a paper from the “new” simulation results


-- “Ionospheric” density control of magnetospheric response to IMF drivers


-- Plasmoid formation location and timing


-- Time lag between ionosphere and magnetosphere

-- Apply a “real” inner boundary mass density and velocity distribution

-- Fly a “virtual satellite” through the MHD results

-- Compare extracted values with observations

Continue with idealized parametric studies


Average satellite data for similar IMF conditions

Run it for specific events/real IMF inputs


High-latitude apogee cases to begin with

What we need from the TIDE team:


An inner boundary density specification


Any altitude is fine, we’ll figure out how to use it

