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The Role of Ionosphere in Ring Current Development During the Super Storm in November 2003

MEI-CHING FOK1, THOMAS E. MOORE1, DOMINIQUE C. DELCOURT2, STEVEN P. SLINKER3, JOEL A. FEDDER4, YUSUKE EBIHARA5, and SAMUEL T. JONES6
1NASA Goddard Space Flight Center, USA
2CETP-CNRS-IPSL, Saint-Maur des Fossés, France
3Naval Research Laboratory, USA
4Leading Edge Technology, Inc., USA
5Nagoya University, Japan
6University of Texas in Arlington, USA

The magnetic storm took place on 20-21 November 2003 was the largest storm in the time period from 1990 to 2006. This storm attained a minimum Dst of –422 nT. The ring current development during this super storm is simulated to determine the elements that cause a great storm, especially the contributions from the ionosphere. The global magnetospheric configuration during this storm is modeled by the Lyon-Fedder-Mobarry MHD model. Millions of H+ and O+ are released from the auroral and polar regions and their trajectories are calculated in the MHD fields. The ion outflow characteristics are driven by the instantaneous MHD parameters at the ionosphere. The H+, O+ densities and temperatures in the magnetosphere are established from the test-particle calculations. These quantities at the inner plasma sheet, together with those output from the MHD model, serve as boundary condition of a ring current model. The Comprehensive Ring Current Model (CRCM) is used to calculate the H+ and O+ distributions in the inner magnetosphere during the storm. We found the ionosphere provides most of the particles of the ring current in this super storm in comparison with the solar wind. The ionospheric conductances also play an important role in the strength of the ring current.
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