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Exploiting Liouville’s Theorem

Idea: Use charge conservation law to interpolate ଔԦ
between macroparticle trajectories→ Assuming flow between macroparticles laminar



5

Same accuracy & convergence properties, 80x faster:

Particle trajectories 
plotted with electrostatic 
potential

COMSOL HE
Method

Number of 
Mesh Cells 6282 6109

Number of 
Particles 200 2

Time / Iter. 
(s) 7.80 0.10
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Highly non-laminar flow: 120x faster
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