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Use of Computation for  
Understanding Plasmas 
Plasma physics was one of the first adopters 
of computational science with the creation 
of the National Magnetic Fusion Energy 
Computing Center.  Computation has al-
lowed the prediction of complex, nonlinear, 
and/or collisional phenomena, including 
plasma equilibria, transport, and wave prop-
agation. This talk will review how computa-
tion has been used to predict propagation of 
waves into plasma for, e.g, heating and the 
use of strongly nonlinear waves for rapid ac-
celeration of particles. It will then turn to the 
future to discuss some improvements com-
ing by way of new algorithms and new com-
putational paradigms. In particular, we will 
discuss Speed Limited Particle In Cell (SLPIC), 
which provides a breakthrough in our ability 
to model slow plasma phenomena. 
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