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Electrostatic PIC in Symplectic preserving Parallel scalable
MFEM with support for  with compatible FEM with MP!
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One PICtime stepin MFEM  Low-pass shape function

particles ﬂ field % particles The shape function is the biharmonic heat kernel attime 7:
1. Deposit charge. sx(x) = E(x, 1), E(k’ T) = o H(2m/L)"||k||*r
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Forp € H (Q)’ assemble e Zp SO(XP)' Applying 8x is equivalent to convolving the Dirac charge and the

2. Solve Poisson. potential with that kernel:
OrthoSolver removes the periodic nullspace.
P = Sx * Ps, GOA¢ = P, ng — Sx * ¢7 Ep — _V¢S(xp)‘
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3. Compute field.
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6. Redistribute. —_ BiharmoniF:: Heat Shape Function
Exchange particles that cross MPI ranks. v = oo I o 1 2 = e
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