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Summary of scientific research

Luis Caffarelli works in non linear analysis, mainly on non linear partial differential equations arising from
geometry and mechanics. He has conducted extensive research into free boundary and singular perturbation
problems. He has worked on free boundary problems that arise naturally when a constitutive relation or
a conserved quantity (a temperature, a pressure, a density) changes discontinuously its behavior across
some value of the variables under consideration. Typical examples are solid-liquid interphases, burnt-unburnt
mixtures in flame propagation, and flow in porous media. Understanding of the geometry and stability of the
solution and its interphase is important in selecting and evaluating simulation methods, as well as understanding
the models themselves. Another area of research is fully non linear equations and optimal transportation. Fully
non linear equations arise in optimization and optimal control. They have also been recently studied in relation to
optimal transportation and optimal antenna design. Other areas of interest are incompressible flows, harmonic
maps, and minimal surface theory and more recently, on non linear random homogenization.
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