Construction of diffusions on configuration spaces

Zhi–Ming Ma

Institute of Applied Mathematics Academia Sinica 100080 Beijing People’s Repuplic of China

Michael Röckner

Fakultät für Mathematik Universität Bielefeld 33615 Bielefeld Germany

Abstract

We show that any square field operator on a measurable state space E can be lifted by a natural procedure to a square field operator on the corresponding (multiple) configuration space Γ_E. We then show the closability of the associated lifted (pre–)Dirichlet forms E^Γ_μ on L^2(Γ_E; μ) for a large class of measures μ on Γ_E (without assuming an integration by parts formula) generalizing all corresponding results known so far. Subsequently, we prove that under mild conditions the Dirichlet forms E^Γ_μ are quasi–regular, and that hence there exist associated diffusions on Γ_E, provided E is a complete separable metric space and Γ_E is equipped with a suitable topology, which is the vague topology if E is locally compact. We discuss applications to the case where E is a finite dimensional manifold yielding an existence result on diffusions on Γ_E which was already announced in [AKR96a, AKR96b], resp. used in [AKR98, AKR97b]. Furthermore, we present applications in particular detail to the case where E is the free loop space.

AMS Subject Classification Primary: 60 J 60, 31 C 25 Secondary: 60 G 60, 82 C 22, 82 C 21

Key words and phrases: diffusion processes, Dirichlet forms, configuration spaces, square–field operators, (mixed) Poisson measures, Gibbs measures, loop spaces, closability, quasi–regularity Running head: Diffusions on configuration spaces