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The Cahn-Hilliard equation is ubiquitous in science and engineering

Phase separation in metall alloys during rapid quenching Cahn and Hilliard [1958] (Example
taken from Bosch [2016])
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The Cahn-Hilliard equation is ubiquitous in science and engineering

Image impainting Bertozzi et al. [2007] (Example taken from Bosch [2016])
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The Cahn-Hilliard equation is ubiquitous in science and engineering

Phase-field/diffuse interface methods for moving interface Du and Feng [2020], e.g. for
two-phase flows Yue et al. [2004] (Example taken from Bosch [2016])
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The Cahn-Hilliard equation is ubiquitous in science and engineering

Phase separation of lipids mixture in cell membranes, Baumgart et al. [2003], Wang and Du
[2008], Du et al. [2011], Elliott and Ranner [2015], Yushutin et al. [2019]
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Liquid-liquid phase separation plays also a crucial role in the intracellular
organization and dynamics

Bracha et al. [2019]
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Liquid-liquid phase separation plays also a crucial role in the intracellular
organization and dynamics

Fare et al. [2021]

Shin and Brangwynne [2017], Hyman et al. [2014], Weber et al. [2019]
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The Cahn-Hilliard equation is a 4th order nonlinear parabolic problem
Mass-conservative two-component system described by (rescaled) concentration u of
component 1 and −u of component 2:

∂tu = ∇ · (M∇µ), µ =
δΨΩ

δu
= −κ∆u+ f(u) on Ω× (0, T )

which combines into
∂tu−∇ · (M∇(f(u)− κ∆u)) = 0 on Ω× (0, T )

∂nµ = 0 on Γ× (0, T )

∂nu = 0 on Γ× (0, T )

Ginzburg-Landau free energy
ΨΩ(u,∇u) =

∫
Ω

(
F (u) +

κ

2
|∇u|2

)
dx

MobilityM (constant and = 1)
Gradient energy coefficient κ = ϵ2

F (u) =
1

4
(u2 − 1)2
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