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Abstract:

A second order accurate, energy stable numerical scheme for

the thin film model without slope selection is studied. The
key difficulty is associated with the complicated form of the
nonlinear term, which corresponds to a non-convex,
non-concave energy functional. In turn, a direct application
of a linear splitting approach leads to a first order accurate
numerical scheme with energy stability. To improve the
temporal accuracy while preserving the energy stability, one
could apply either the implicit or explicit treatment for the
nonlinear term. In the explicit approach, we need to add a
Doulas-Dupont type regularization term to ensure the
energy stability at a theoretical level. In addition, a great
simplification is enjoyed in the computation effort for the
resulting scheme, due to the fact that only a
constant-coefficient linear solver is needed at each time step.

Some numerical results are also presented.
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