Ground Based Observational Studies of M-I Coupling / Stormtime Electrodynamic Forcing:
Essential for Future Progress
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Under strongly driven conditions..
Everything matters: <m scales to >1000s km (and larger).
It’s not one OR the other.
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Fig. 1. Plasma density as a function of position at two different times. The color bar to the right indicates the ion density perturbation
amplitude. Note that the maximum values of the density perturbation, én; reflect approximately four times the RMS value of én; because of
statistical variations on large meshes.
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Takeaways for the Future

* Ground based views are essential at all scales of M-I coupling physics

* Wide field / synoptic views must be combined with local / regional views for modern era progress
(due to e.g. long distance EM forcing action)

* Mass, energy transfer information from ground sensors are at the heart of frontier questions in atmosphere-ionosphere-
plasmasphere-magnetosphere dynamics, especially under significant EM forcing

* Altitude dependent plasma temperature information is vastly under-utilized

* Hard to understand UxB without E - or vice versa

e Space missions can GREATLY benefit from synergistic ground based observations; earlier planning = more capability
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