Title: Seeking a Simple Description of the Brownian Motion of Charged Particles: a challenge to correct Einstein's mistake.
Brownian motion of charged particles produces fluctuations of charge density in time. But Einstein's classical treatment of Brownian motion ignores the electric field. Fluctuations in charge density produce large fluctuations in force in simulations so it is possible that the classical treatment of Brownian motion is seriously in error when applied to ionic solutions in which life occurs, or any other plasma, for that matter. The fluctuations in electric field produce large correlations in the motion of charged particles and these correlations may produce the dramatic simplifications we call Ohm's and Fick's law.

The challenge: Consider charged particles each of which follows its own Langevin equation in an electric field produced by all charged particles according to Coulomb's law. Write something like a Fokker-Planck equation for the charge and the mass. One expects (under biological conditions) to derive something like Ohm's and Fick's laws, with higher order corrections. Compare with simulations of the Langevin-Coulomb system.

