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Resumen . ' :

This talk will summarize our recent progresses in the analysis of a
family of higher order (fourth and higher) partial differential equa-
tions that arise in physics and geometry. In geometry, these equa-
tions are, related to the Willmore problem and the Willmore and
Gaussian curvature flows. In physics, to the theory of non-equilibri-
um phase transitions. We will present the derivation of these mod-
els and the extraordinary analytical properties that they enjoy.
Then, we will outline the theory of existence of solutions and other
qualitative properties we have proven in recent times. Finally there
will be time to discuss some open questions.
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