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Abstract
In the series of lectures, we will study two kinds of nonlinear elliptic partial different equations with exponential nonlinearity, the mean field equation and the Toda system, from the analytic point of view.

The mean field equation comes from the prescribed curvature problem in geometry and the mean field limits of the Euler flow in statistical physics.  In Chern-Simons theory, it is also related to the abelian gauge field theory. We will discuss this equation from various aspects, including moving plane method, Brezis-Merle type blow-up phenomenon, sup+inf inequality, sharp estimates for bubbling solutions and so on.

In geometry, the Toda system is related to holomorphic curves in $CP^n$;  in the Chern-Simons theory, the Toda system is related to nonabelian gauge theory. We will discuss the recent analytic studies on the Toda System by

 Lin-Wei-Ye [Invent. Math. 190 (2012), no. 1, 169–207].
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