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der Fachrichtung Mathematik (Gebäude E2 4)
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über das Thema:

Large time behaviour of heat kernels

Abstract: In my talk, I start out from heat propagation in a bounded domain Ω with “cooling”
at the boundary. This is modelled by the heat equation with zero Dirichlet boundary condition,

∂tu = ∆u, u(0, ·) = f, u(t, x) = 0 (t > 0, x ∈ ∂Ω),

where f ∈ L2(Ω) models the initial distribution of heat within Ω, and u(t, ·) describes the
distribution at time t > 0.

The large time behaviour of the solution u is well-known: one has

etE0u(t, ·)→ cfφ0 (t→∞),

where cf =
∫
Ω f(x)φ0(x) dx and E0 > 0 is the smallest eigenvalue of the Dirichlet Laplacian

−∆D on Ω with normalised eigenfunction φ0, i.e., −∆φ0 = E0φ0, φ0|∂Ω = 0 and ‖φ0‖2 = 1.
I will discuss variations and generalisations of the above result, in the general context of

positivity improving selfadjoint C0-semigroups on L2-spaces. This framework encompasses all
irreducible semigroups coming from Dirichlet forms as well as suitable perturbations thereof. It
includes, in particular, Laplacians on connected manifolds, metric graphs and discrete graphs.

The talk is based on joint work with M. Keller, D. Lenz and R. Wojciechowski.

Der Gast wird von PD Dr. Yana Kinderknecht betreut.

Alle Interessenten sind zum Vortrag herzlich eingeladen.
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