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Prof. Stefanie Petermichl

Higher order Riesz commutators

Abstract: Higher order Riesz commutators
A function that is integrable in absolute value need no longer be integrable after one discards its negative
frequencies, keeping only the part corresponding to its positive frequencies. The integrable functions
whose projections remain integrable is called the first Hardy spaceH1. It was a cornerstone result to
establish its dual, the space of functions who have bounded mean oscillation over intervals, BMO. This
concept remains valid if one replaces the projection operator by its multi-dimensional analog, the Riesz
transforms.
Ever since, one strived to develop different characterizations of this dual space and so-called commutator
operators came into play. The latter investigate the interplay between multiplication by a symbol function
of bounded mean oscillation and typical Calderon Zygmund operators such as the Hilbert transform in one
variable and the Riesz transform in several variables. It turns out that such operators exactly characterize
the space of functions of bounded mean oscillation, meaning that the commutator operator will beL2

bounded if and only of the symbol function has bounded mean oscillation.
The theory becomes a lot more complex if one allows more than one free parameter, the so-called product
setting. We discuss the space BMO in the product setting and its characterization by means of iterated
commutators with typical Calderon-Zygmund operators.

Prof. Alain Valette

Affine isometric actions on Banach spaces

Abstract: By the Mazur-Ulam theorem, every isometric action of a group on a real Banach space is affine.
So classifying isometric actions amounts to describe the first cohomology of groups with coefficients in
isometric representations. After giving motivation for that question, we will recall Guichardet’s character-
ization (1972) ofH1(G, π) being Hausdorff, in terms ofπ not having almost invariant vectors. Turning to
proper isometric actions on Hilbert spaces, we prove that, for a groupG with non-compact centre, every
1-cocycle with respect to aC0-representation, is either bounded or proper. As a consequence, everyσ-
compact amenable group admits a proper isometric action on a Hilbert space. Another application is the
construction of natural, explicit counterexamples to the conclusion of the open mapping theorem in the
non-Fŕechet case. This is joint work with Y. de Cornulier and R. Tessera.

Critical exponent and the firstLp-cohomology of groups

Abstract: We prove the following result on the firstLp-cohomologyH
1
(p)(Γ) of a finitely generated group

Γ. If Γ acts isometrically, properly discontinuously on a properCAT (−1) spaceX, with at least 3 limit

points in∂X, then forp larger than the critical exponente(Γ) of Γ in X, one hasH
1
(p)(Γ) 6= 0. As a

consequence we extend a result of Shalom: letG be a cocompact lattice in a rank 1 simple Lie group; if
G is isomorphic toΓ, thene(G) ≤ e(Γ). This is joint work with M. Bourdon and F. Martin.


