Geophysical Research Abstracts, ﬂ
Vol. 11, EGU2009-11246-1, 2009
EGU General Assembly 2009 5

© Author(s) 2009

CXD multi-measurements and theoretical approaches in the estimation of
the Earth magnetic shielding along GPS orbit during the 11th September
2005 Solar Proton Event

V. Maget (1), D. Boscher (1), T. Cayton (2), and B. T. Kress (3)

(1) ONERA, Toulouse, France (vincent.maget@onecert.fr), (2) Los Alamos National Laboratory, Los Alamos, New Mexico,
USA (tcayton@lanl.gov), (3) Dartmouth College, Hanover, New Hampshire, USA

Solar protons access during a solar proton event (SPE) to the inner magnetosphere is of prime importance to
better understand the proton radiation belts dynamics and to accurately protect spacecrafts. This poster aims at
presenting CXD multi-measurements and theoretical approaches to estimate the Earth magnetic shielding, and
then at comparing there results for the SPE of the 11th September 2005. First, a multi-spacecraft analysis has
been developed at the Los Alamos National Laboratory using the GPS energetic particle detector constellation (9
GPS spacecrafts with the CXD instrument are currently deployed and 5 are available for the 11th September 2005
event) which allows an accurate estimation of the cutoff energy according to local time, Kp and L parameter. Both
method and results are described. Then, a theoretical estimation of this same cutoff energy has been developed at
ONERA, using an inverse ray tracing method. Results are plotted using different magnetic field models along GPS
orbit. Finally, comparisons are performed, and highlight the worth of continuous multi-spacecraft measurements,
such as GPS ones (the constellation will increase from 9 to 24 spacecrafts), in the accurate determination of the
Earth magnetic shielding and its dependency according to local time and magnetic activity.



