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Analysis of nonlinear Schrodinger equations and its applications

In this course, I'll introduce the mathematical analysis of nonlinear Schrdédinger equations and its
applications on Bose-Einstein condensation and photorefractive medium. Firstly, the problems of ground
and bound states will be formulated from physical point of views. Then I'll introduce the idea of big ball
approximation and the energy method to prove the existence of ground state when the concentration
compactness method fails. Besides, I'll introduce a virial theorem and eigenvalue estimate of nonlinear

Schrédinger (NLS) equations in R’ with square root and saturable nonlinearity, respectively.
Furthermore, the eigenvalue estimate can be used to prove the 2nd order term (which is of order InI") of the
lower bound of the ground state energy as the coefficient I'of the nonlinear term tends to infinity.
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A short course on Brakke's mean curvature flow

Atime-parametrized family of surfaces is called the mean curvature flow if the velocity of motion is equal
to the mean curvature. For a given smooth initial surface, there exists a unique mean curvature flow until
some singularities such as vanishing or pinching occur. There are various weak notion of mean curvature
flow past singularities, and one of them is called Brakke flow which was introduced by Brakke in 1978.

In this mini course, after giving a quick introduction and explaining some preliminary materials from
geometric measure theory, | plan to present the existence and regularity theorems which were obtained
quite recently jointly with Lami Kim, Kota Kasai and others.
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