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Introduction and Motivation

The Salammbo code (ONERA, [1]) simulates proton belt 100keV-800MeV dynamics. However, ItS

Earth’s proton radiation belt presents persistent hazards to satellite operations, such as solar panel aging for
energies ~10MeV. Its long-term evolution evolves rapidly during geomagnetic storms, which can empty or refill
the proton belt populations. It i1s therefore essential to accurately model SEP as well as proton injection and
losses during storms to have a representative estimate of fluxes in Earth Radiation Belts.

outer boundary conditions (BCs) need to be refined and are discussed here. Future work during the Improve the determination of the shielding
thesis will focus on ~MeV energy proton injection (phenomena influenced by electric fields) as well as limit for SEP Injection in Salammbo through
SPAND and CRAND processes injecting protons through interactions with Earth’s upper atmosphere. magnetic latitude dependence and new

source terms (not only BCs).

Particle phase space given by coordinates (L*, MLT, a.,, o, ®) and energy E.. ST T T T s . Sampling the phase space at time t and then
. MASHCode [2,3] ' integrating the trajectories backward in time
‘Pitch Angle at equator, N ; ............. - to determine the origin of the particles.
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proton with energy E. = 1 MeV

First steps

“Salammbd BCs: Injection -

This magnetic field line is at EXISUINE . of satellite fluxes at L* . Thhis tf Y;Iuel?s called
a magnetic longitude given N _ J the shielding mit.
by MLT at a given date. suchthatf =05 . -
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To come ¢ New BCs and source terms

It is well known that the transmissivity f depends on (L*, MLT, E.) and on the geomagnetic configuration.

We also find that:

1. The transmissivity function depends on the parameter .

2. For a same a,,

particles have easier access to the equatorial region.

3. Sampling of the phase space should be performed in 6D in order to accurately determine f.

Difference as a function of L* and ago (E- = 165.6 MeV, Kp = 0)
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