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PARTICLE-IN-CELL CODE ZELTRON

magnetic reconnection requires
breaking ideal MHD

the particle-in-cell algorithm
allows to study particle
acceleration self-consistently

radiation reaction implemented
for synchrotron and inverse-
Compton

Zeltron was created by Benoit
Cerutti (CNRS Grenoble) and is

publicly available
http://benoit.cerutti.free.fr/Zeltron/




NUMERICAL DETAILS

Zeltron is written in Fortran 90, parallelized with MPI
staggered Yee grids, explicit FDTD, Boris push
simple Poisson correction, filtering, current deposition

scaling verified up to 97k CPUs (NICS/Kraken)

existing versions:
« 2.5D or 3D
» Cartesian or spherical coordinates

* periodic or conducting boundaries




HARRIS CURRENT LAYER

density diagram

Nalewajko, Uzdensky, Cerutti, Werner &
Begelman (2015)




HARMONIC MAGNETIC EQUILIBRIA (‘ABC’ FIELDS)
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Nalewajko, Zrake, Yuan, East & Blandford, submitted, on arXiv today



PARTICLE ACCELERATION
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OBSERVED LIGHT CURVES
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