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Abstract:

The drift-diffusion (Poisson-Nernst-Planck) model is a mean field

approximation of diffusive molecules or ions. Applications of this
system are found in electrical engineering and electro-kinetics,
electro-chemistry, and biophysics. We design an arbitrary-order free
energy satisfying discontinuous Galerkin (DG) method for solving
time-dependent Poisson-Nernst-Planck systems. The schemes are
shown to satisfy the corresponding discrete free energy dissipation
law and preserve the equilibrium states. Numerical examples are
presented to demonstrate the high resolution of the numerical
algorithm and illustrate the proven properties of mass conservation,
free energy dissipation, as well as the preservation of steady states.

This is a joint work with Zhongming Wang (Florida International

University).
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