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1. BepiColombo mission cruising to Mercury
(arrival 2025)

2. In-situ data are nice but hard to interpret 
(need a global 3D dynamical view)

3. First electron observations at Mercury 

What are the motivations behind this work?

MEA1, IRAP
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We use the implicit full-PIC simulation code iPIC3D
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Lapenta et al. (2006)

● particle-in-cell (PIC) algorithm
= kinetic physics both ions and electrons

● semi-implicit integration  
= reduce computational time

● highly parallelized MPI 
= use of large HPC facilities 
  (now running @ CEA-TGCC ~ 10 Mc.h./yr)
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https://docs.google.com/file/d/1xYQI6I5qgllTHiThSDpbhCTWKkhBk3XD/preview


Nice video! But what for ?!



Electron flux
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Our simulations explain X-ray observations observed by 
MESSENGER 

Lindsay et al. (2022)
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Conclusions

● First fully-kinetic global 3D simulations of a 
“small” planetary magnetosphere

● Model is representative of Mercury’s environment
○ validated using mean B-field boundaries

● First numerical evidence of X-ray aurora at Mercury
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Lavorenti et al. in prep. (2022)
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Merci!


