
2nd UNDARK School: The multi-messenger non-thermal universe

Electron–Ion Energy Partition in 
Supernova Remnant Shocks:

 A Monte Carlo-Particle-In-Cell Approach
     Presenter: Xingwei Gong (Observatoire de Paris)

Supervised by Dr. Arno Vanthieghem (LUX, Observatoire de Paris)

09.03.2026 Annecy



s

https://chandra.harvard.edu

ervations
vamian 2013 Simulations.

Raymond 2023

1



Decelerating Frame of
microturbulence

Electron

Upstream Downstream Ion

Equation of Motion in turbulence frame

Background

Field

Decelerating

Turbulent Field

PIC Monte Carlo

ENTITY: a GPU based

coordinate-agnostic PIC code

2



3

2. Weakly magnetized
        scattering dominates

Two regimes of magnetization

1. Strong magnetized
    gyration dominates:


