
Geophysical Research Abstracts
Vol. 18, EGU2016-1471, 2016
EGU General Assembly 2016
© Author(s) 2015. CC Attribution 3.0 License.

Kinetic models for space weather: from the solar wind to the inner
magnetosphere
Viviane Pierrard (1,2), Sofia Moschou (1,3), Graciela Lopez Rosson (1), and Kris Borremans (1)
(1) Royal Belgian Institute for Space Aeronomy, Space Physics, 3 avenue circulaire, B-1180 Brussels, Belgium
(viviane.pierrard@oma.be), (2) Université Catholique de Louvain (UCL), Center for Space Radiations (CSR) and Georges
Lemaître Centre for Earth and Climate Research (TECLIM), Earth and Life Institute (ELI), Place Louis Pasteur 3 bte
L4.03.08, B-1348 Louvain-La-Neuve, Belgium, (3) KULeuven, Centre for Mathematical Plasma Astrophysics,
Celestijnenlaan 200B, bus 2400, 3001 Leuven, Belgium

Kinetic models for the solar wind and different regions of the inner magnetosphere have been developed at
IASB-BIRA. The velocity distribution functions (VDF) of the particles are determined by solving the evolution
equation. The moments are obtained by integration of the velocity distribution function on the velocity space.
An exospheric model of the solar wind assuming a kappa VDF for the electrons has been developed in three
dimensions for predictions at 1 AU. Photospheric magnetograms serve as observationally driven input and
semi-empirical coronal models are used for the estimation of the plasma characteristics at the lower heliospheric
distances to obtain the best comparison with available observations at the Earth’s orbit.
A 3D dynamic model of the plasmasphere has also been developed on similar kinetic assumptions and provides
the position of the plasmapause, the number density and the temperature of the electrons and protons in the
ionosphere as well as inside and outside the plasmasphere. During geomagnetic storms driven by solar wind
parameters, the plasmasphere is eroded and structures like plasmaspheric plumes and shoulders can appear. The
radiation belts as observed with the Energetic Particle Telescope on board the PROBA-V satellite are also very
dynamic during geomagnetic storms and show some links with the plasmapause positions just after the storms.
The year 2015 was very active and was especially instructive for studies of the dynamic properties in the inner
magnetosphere during geomagnetic storms.


