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Surfactants are used for a wide range of industrial applications and are present in biological membranes. Composed of a hydrophilic head group and a hydrophobic tail group, they self-assemble into various structures in aqueous solutions. Atomistic models cannot reach the necessary time and length scales for self-assembly in dilute solutions. A recently developed group of coarse grained models provides semi-quantitative information at much higher computational efficiencies than atomistic models. However, coarse-grained models have not been tested on their ability to reproduce experimentally measured critical micelle concentrations (cmc's). In this work, we analyze the MARTINI model [1, 2].  We obtain molecular dynamics trajectories on the order of microseconds at multiple temperatures allowing the determination of cmc's and aggregate size distributions. Our results suggest that the model underpredicts critical micelle concentrations by 1-2 orders of magnitude. The monomer surfactant concentration reaches equilibrium much faster than the aggregate size distribution. Replica exchange molecular dynamics can provide a modest improvement on the ability to achieve equilibrium size distributions.  We also test the ability of a method for parameterization of implicit solvent models [3] to replicate the temperature dependence of the cmc for ionic and non-ionic surfactants. A key aspect of this method is to concentrate the hydrophobic interaction on the terminal tail bead.  From the created implicit solvent models, we are able to see an approximation of the minimum of the cmc with respect to temperature specifically for ionic surfactants.  Both types of models are successful in overcoming computational limitations of atomistic simulations.  However, additional work is needed for their refinement in order to create quantitative, transferrable models for surfactant self-assembly.
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