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Magnetospheric Multi-Scale
What:  MMS will determine the fundamental physical properties of magnetic reconnection. It is a four spacecraft mission designed to study magnetic reconnection, charged particle acceleration, and turbulence (cross-scale coupling) in key boundary regions of the Earth’s magnetosphere. The primary goal of the mission is to use high time resolution, in situ plasma and fields measurements to determine the micro-scale processes in the exceedingly small (perhaps <100 km thick) diffusion region, where the electrons in a plasma become decoupled from the magnetic field, and the field reconnects. The close spacecraft spacing will also enable exploration of the cross-scale coupling of plasma turbulence in the Earth’s magnetosheath, at the magnetopause, and in the magnetotail. Finally, charged particle acceleration processes associated with magnetic reconnection, turbulence, and electric fields in the outer magnetosphere will be determined using direct measure of the plasma and waves that cause the acceleration.
Why:  Magnetic reconnection is a primary source of energy release and particle acceleration in plasmas.  No mission has ever been properly instrumented and configured to measure the small-scale features of reconnection in space.  Thus, we know little about this fundamental process that drives much of the activity on the Sun, near Earth, and throughout the Solar System.
When:  MMS was recognized as by the Decadal Survey report as the highest priority mission for the Solar-Terrestrial Probes strategic line.  A SWRI-led team successfully proposed to build and operate this mission, and they are just beginning Phase B development.
