Lecture Course: Advanced Global Analysis I (V4B3)

The heat equation on Riemannian manifolds

The investigation of the heat equation on a Riemannian manifold is a powerful
tool in spectral theory. It leads to deep relations between analysis, geometry and
topology. One of its most outstanding applications is the heat equation proof of the
Atiyah-Singer index theorem and its local version. Besides of this the heat equation
has many other important applications in spectral theory.

The course is intended to be an introduction to the heat equation in the context
of global analysis. We will beginn with the study of its basic properties. One of
the goals is the derivation of the asymptotic expansion of the heat kernel for an
elliptic, positive definite differential operator on a compact Riemannian manifold.
The coefficients of the asymptotic expansion provide a link between the spectrum
of geometric elliptic operators on a Riemannian manifold and the geometry of the
underlying manifold. Then we will discuss various applications of the heat kernel
in spectral theory. If time permits we will also consider the main steps of the heat
equation proof of the local index theorem.

Prerequisites: Global Analysi I + II.

Date: Tuesday 10 — 12, Thursday 8-19, room 1.008
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