
MHD Simulation test-Particle Propagation
- Inject particles

- Interpolate fields & integrate relativistic 

            GCA equations : 

polarisation drift

curvature drift

E-cross-B drift
grad-B drift

mirror force

- Pitch-angle scattering

1 AU
5 AU

- Pitch-angle distribution

(*)

- Energy loss

(**)

Energy vs age for electrons near r = 1 AU. Linear fits of

the decay rate for young (age < 4 h) and old (age≥ 4 h)

are given. Also plotted is the normalized age distribution.

Ahmed Houeibib is suppported by 
the CNES (Centre National d'Études Spatiales)
& CNRS (Centre National de la Recherche Scientifique)  

Energy loss rate as function of heliocentric 

distance r from the right-hand-side of 
equation (*)

The flux of 81 keV electrons at 1 AU reaches its peak after ∼ 10 min from injection. As the peak intensity decreases on a 
timescale of the order of 10 to 20 minutes, only electrons aged less than 20 min are representative of the peak distribution.

- Inject particles in time-varying fields,  

essential for low energy particles and in 

case  of transients (like CME, shocks ...)  

Understand the role of the electrons in the 

interaction of the solar wind with Mercury with 

the help of BepiColombo (Léa Griton)   

where

Prediction

Correction

- Integration scheme from Mignone et al. 2023 : 
            prediction-correction method

Adams-Moulton 3

Adams-Bashforth 2

A magnetic field line entering the 
domain at 24 deg. latitude is shown

Steady state simulation, dipole 
parallel to the rotation axis 

At t=7h, a statistically steady distribution of particles 
is obtained, in the following we only consider particles 

aged from t=7h to 1.7 days

radius of curvature
increasing

Left : Pitch-angle distribution of young electrons compared 

with measurements from  the Wind spacecraft during a 9 

minutes interval following the peak of the 20th October 

2002 solar event (adapted from Dröge et al. (2018) for 

particles in the range 49 to 81 keV).
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will help analyse in-situ 
measurements of Solar Orbiter
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