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Abstract. We will discuss the notion of classical Dirichlet forms, quadratic forms giving rise
to Markov semigroups on the spaces of the form L2(X,µ), and its quantum generalizations,

defined in terms of von Neumann algebras. Some very recent applications of such quantum
Dirichlet forms will be presented and further directions of research outlined.
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Plan of the lectures

Lecture 1 C0-semigroups of operators and classical Dirichlet forms: C0-semigroups of ope-
rators and their generators; quadratic forms; Choquet-Deny conditions; some examples.

Lecture 2 Quantum Dirichlet forms: noncommutative Lp-spaces (tracial and non-tracial case);
quantum Markov semigroups; noncommutative Choquet-Deny conditions.

Lecture 3 Recent applications and perspectives: Haagerup property for von Neumann algebras;
quantum convolution semigroups; open problems.

The lectures should be accessible to the audience having a general functional analytic back-
ground and some knowledge of operator algebras.
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[MR] Z.-M. Ma and M. Röckner, ”An Introduction to the Theory of (Non-symmetric) Dirichlet Forms,” Uni-

versitext, Springer-Verlag, Berlin 1992.
[SV] A. Skalski and A. Viselter, Convolution semigroups on locally compact quantum groups and noncom-

mutative Dirichlet forms, J.Math.Pures.Appl., to appear (available at arXiv:1709.04873).

[Ter] M. Terp, Lp spaces associated with von Neumann algebras. Notes, Report No. 3a + 3b, Københavns
Universitets Matematiske Institut, Juni 1981.

2


