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Abstract:
In literature two models of the interface between immiscible fluids are widely recognized: the sharp
and diffusive interface models [1, 2]. As these two models describe the same physical system and obtain
similar numerical results, the physically established relationship between them have to exist. In [3, 4] the
present author derived the statistical model of the interface (SMI) sharing properties of both the standard
Level-Set and Volume of Fluid realizations of the sharp interface model. It has also been shown, the derived SMI equations can be interpreted as balance of the interfacial energy density. Term by term analysis
of the aforementioned energy balance, allows to propose a modification of the original Ginzburg-Landau
functional describing the interfacial energy density of the flat interface only [2]. It is noticed, the term
responsible for the gain of energy due to interface deformation is missing in the original energy balance.
We postulate form of its functional derivative, and afterwards show the modified interfacial energy density
functional guarantees the chemical potential of the two-phase system reaches its extremum, namely, the
functional derivative of the modified functional is equal to zero. Convergence of numerical solutions of
SMI equations confirms the found extremum is minimum of the modified functional. In the present work,
we discuss some physical questions arising in SMI and its relation with the Cahn-Hilliard [2] equations.
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