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The phase behavior of polymer-grafted nanoparticles can be computationally challenging to
obtain using particle-based simulations, especially with long polymers. The theoretically-
informed Langevin dynamics method enables the simulation of large collections of nanoparticles
grafted with polymers much longer than those typically accessible by molecular dynamics, and
yet also includes fluctuations which are neglected in typical self-consistent mean field methods.
The temperature-concentration phase diagram of polystyrene grafted gold nanoparticles in
cyclohexane is determined using this relatively new method, by explicitly simulating the phase
boundary between particle-rich and particle-poor phases as shown in the figure. Simulation
results are compared with phase diagrams obtained from cloud-point and small-angle x-ray
scattering experiments. The phase behavior depends on nanoparticle size, graft degree of
polymerization and graft density. Polymer configurations determined from the simulations help
interpret the dependence of the phase behavior on material properties.
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