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MMS Electric Field Observations of Electron-Scale Magnetic Holes in the
Earth’s Bursty Bulk Flow Braking Region
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Electron-scale magnetic holes have been observed multiple times in the Earth’s magnetosphere, particularly in
the near-earth (6 RE to 12 RE) plasma sheet, or Bursty Bulk Flow (BBF) Braking region. This particular subset
of magnetic holes has observed scale sizes perpendicular to the magnetic field (B) less than the environment’s
ion gyroradius. Previous observations from the THEMIS mission indicate that this subset of magnetic holes have
negative potential in the center, which creates a diverging (outward) electric field at the boundary. The region
of diverging electric field can drive an electron current via the ExB drift of electrons. Ions do not participate in
the ExB drift due to the small scale size of the electric field. The Magnetospheric Multi-scale (MMS) spacecraft,
launched March 2015, are currently orbiting the Earth with the objective of observing the microphysics of magnetic
reconnection. During its commissioning phase (March - August 2015), all four spacecraft apogees were primarily
in the BBF Braking region. MMS offers multi-spacecraft observations of electron-scale magnetic holes, which can
possibly offer better insight to their structure and evolution.



