
Geophysical Research Abstracts
Vol. 18, EGU2016-13048, 2016
EGU General Assembly 2016
© Author(s) 2016. CC Attribution 3.0 License.

Evolution of dipolarization fronts observed by Cluster and MMS
Daniel Schmid (1,2), Rumi Nakamura (1), Ferdinand Plaschke (1), Martin Volwerk (1), Yasuhito Narita (1),
Wolfgang Baumjohann (1), Werner Magnes (1), David Fischer (1), Roy Tobert (3,7), Christopher T. Russel (4),
Robert J. Strangeway (4), Hannes Leinweber (4), Kenneth Bormund (5), Brian J. Anderson (6), Guan Le (5),
Mark Chutter (3), James A. Slavin (8), Larry Kepko (5), Mark Moldwin (8), and Oliver LeContel (9)
(1) Space Research Institute, Austrian Academy of Science, Graz, Austria (daniel.schmid@oeaw.ac.at), (2) NAWI Graz,
University of Graz, Graz, Austria, (3) University of New Hampshire, Durham, NH, USA, (4) University of California, Los
Angeles, CA, USA, (5) NASA Goddard Space Flight Center, Greenbelt, MD, USA, (6) Johns Hopkins Applied Physics
Laboratory, Laurel, MD, USA, (7) Southwest Research Institute, San Antonio, TX, USA, (8) University of Michigan, MI,
USA, (9) Laboratoire de Physique des Plasmas, Paris, France

Dipolarization fronts (DFs) are characterized by a rapid increase in the northward magnetic field component (B_z)
and play a crucial role in the energy and magnetic flux transport in the magnetotail. Multispacecraft observations
of DFs in a large portion of the magnetotail by e.g. Geotail, Cluster and THEMIS have been reported for over three
decades.
During the commissioning phase of MMS the spacecraft observed DFs in a string of pearl configuration at radial
distances within 12 Re, and hence events within the flow braking region are also included. We present a statistical
study of DFs, using magnetic field data from both MMS and Cluster at radial distances between 12-20 Re and
interspacecraft distances less than 200 km.The amplitude of the DFs observed by MMS is larger compared to sim-
ilar events observed by Cluster further down the tail as expected from flow braking. Both spacecraft flotillas found
that DFs with velocities greater than 100 km/s are observed when the field is in a more dipolar field configuration
(higher average B_z), are temporally shorter and spatially larger, compared to slow propagating DFs (velocities
smaller than 100 km/s). This relationship between velocity and B_z indicates a higher flux transport rate when the
ambient B_z is larger and is not expected when the flow is simply stopping in a near-Earth dipole region. It sug-
gest rather that the flow with high flux transport rate causes an enhanced magnetic flux pileup ahead of the front
or importance of additional processes such as rebound (bouncing) of the DF at the magnetic dipole-dominated
near-Earth plasma sheet.


