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Abstract : A hydrodynamic approach is unsuitable to study weakly collisional and collision-less

astrophysical plasma and a kinetic treatment is required to understand such plasma. In
this talk, I will discuss how the hybrid particle-in-cell (PIC) code we have developed in
FLASH can be used to simulate collision-less plasma and talk about computational
techniques commonly used in hybrid PIC codes including the Boris algorithm,
interpolation schemes, and corrections to prevent the generation of spurious parallel
electric fields.

I will talk about a new method to cool turbulent collision-less plasma and show how this
can be useful for a collision-less turbulent dynamo or "plasma dynamo" simulations.
Our primary goal with the hybrid-kinetic approach is to understand the evolution of
magnetic fields in the intracluster medium of galaxy clusters using numerical
experiments and, in this talk, I will also discuss results from our plasma dynamo
simulations.
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