DIFFEOMORPHISM GROUPS AND CURRENT ALGEBRAS:

configuration space analysis in quantum theory

S. Albeverio Fakultät für Mathematik, Ruhr–Universität, D 44780 Bochum (Germany)

Yu. G. Kondratiev Forschungszentrum BiBoS, Bielefeld Universität, D 33615 Bielefeld (Germany);

Institute of Mathematics, NASU, 252601 Kiev (Ukraine)

M. Röckner Fakultät für Mathematik, Bielefeld Universität, D 33615 Bielefeld (Germany)

Abstract

The constuction of models of non-relativistic quantum fields via current algebra representations is presented using a natural differential geometry of the configuration space Γ of particles, the corresponding classical Dirichlet operator associated with a Poisson measure on Γ, being the free Hamiltonian. The case with interactions is also discussed together with its relation to the problem of unitary representations of the diffeomorphism group on IR^d.

Contents

1 INTRODUCTION 3

2 MODELS OF NON-RELATIVISTIC QFT 7 2.1 FORMAL CONSIDERATIONS . . . . . . . . . . . . . . . . . 7 2.2 POISSON REPRESENTATION FOR CURRENTS . . . . . . 9

3 CONSTRUCTIVE APPROACH 12 3.1 FREE HAMILTONIAN . . . . . . . . . . . . . . . . . . . . . 12 3.2 FREE EUCLIDEAN MEASURE . . . . . . . . . . . . . . . . 14 3.3 MODELS WITH INTERACTIONS: Hamiltonian strategy . . 15 3.4 MODELS WITH INTERACTIONS: Euclidean strategy . . . . 19

4 CANONICAL FIELD MODELS 20 4.1 CANONICAL QUANTIZATION:

general scheme . . . . . . . . . . . . . . . . . . . . . . . . . . 20 4.2 CANONICAL QUANTIZATION:

Gibbs measures . . . . . . . . . . . . . . . . . . . . . . . . . . 21 4.3 FROM VACUUM MEASURE TO INTERACTION . . . . . . 27

5 References 29