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A particle dynamics model for coarse-grained phase separation problems
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The Cahn-Hilliard equation describing phase separation phenomena is a nonlinear partial differential equa-
tion with a wide range of applications and is in high demand for numerical calculations, but stable and fast
numerical calculations are somewhat difficult. It has been proven that this solution converges to the solution
of the Hele-Shaw problem in the limit of one coefficient parameter to zero, which is mathematically very sat-
isfactory as an order-reduction problem of the Cahn-Hilliard equation. However, the numerical computation
of the Hele-Shaw problem is also difficult. Therefore, we observed the coarsening process of phase separa-
tion phenomena produced by the Cahn-Hilliard equation and subsequently considered a particle dynamics

model that roughly reproduces the process.
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