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Abstract: Structure-Preserving particle methods have recently been proposed for a class of nonlinear
continuity equations, including aggregation-diffusion and the Landau equation. One common feature
to these equations is that they both admit some variational formulation, which, upon proper regu-
larization, leads to particle approximations that conserve some quantities with simultaneous energy
decay at the semi-discrete level. In this talk, we extend the particle method to the multispecies Landau
equation and examine its conservation of mass, momentum, and kinetic energy, and energy decay prop-
erties. We show that the equilibrium distribution of the regularized multispecies Landau equation is a
Maxwellian distribution, and state a critical condition on the regularization parameters that guarantees
a species independent equilibrium temperature. Furthermore, we demonstrate that the particle method
discretization, paired with a discrete gradient time integrator, conserves mass with simultaneous energy
decay at the fully discrete level in the case of the aggregation-diffusion equation. In the case of the
Landau equation, we show that this method conserves mass, momentum, and kinetic energy with si-
multaneous energy decay. Several numerical examples will be presented to demonstrate the dissipative
and conservative properties of our proposed method.
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