
Geophysical Research Abstracts
Vol. 20, EGU2018-2753, 2018
EGU General Assembly 2018
© Author(s) 2018. CC Attribution 4.0 license.

Plasma sheet-geosynchronous-ground conjugate observations of field and
current oscillations during oscillatory flow braking
Evgeny V. Panov (1), Rumi Nakamura (1), Wolfgang Baumjohann (1), James M. Weygand (2), Christopher T.
Russell (2), and Barbara L. Giles (3)
(1) Space Research Institute, Austrian Academy of Sciences, GRAZ, Austria (evgeny.panov@oeaw.ac.at), (2) Institute of
Geophysics and Planetary Physics, University of California, Los Angeles, California, USA, (3) NASA Goddard Space Flight
Center, Greenbelt, MD, USA

Braking of earthward reconnection outflows near 10 Re down the Earth’s magnetotail can produce oscillations in
the magnetic fields and currents. It is important to study the regions of transient enhanced currents that are born
in the plasma sheet during oscillatory flow braking (OFB) because they involve ionospheric energy losses through
Ohmic heating and aurora, and may modulate particle injection into the inner magnetosphere. We use expansion
substorm phase conjugate observations by MMS, GOES and ground magnetometers on 9 August 2016 to identify
and track propagation of the transient enhanced current and field disturbances from the near-Earth plasma sheet. It
appears that MMS was directly observing an oscillatory flow driving current and field disturbances. GOES 13-15
observations helped us track propagation of the magnetic field disturbances associated with the currents in the
azimuthal direction along the geosynchronous orbit. In turn, by correlating MMS and ground current observations
we were able to identify the parallel propagation of the current disturbances down to the substorm onset arc
location. These observations indicate that whereas the global DC substorm currents are probably produced by
pressure gradient redistribution during magnetotail dipolarization, the smaller-amplitude AC currents result from
the flow rebound and further interchange oscillations of the near-Earth plasma sheet parcels. The fact that the field
and current disturbances propagate both parallel and azimuthally suggest that the AC currents are channels of
magnetotail energy dissipation such as through Ohmic heating in the ionosphere and through azimuthal spreading
of the field oscillation energy.


