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Group actions, groupoids and their cohomology

Abstract: Given a finitely generated group G acting in a sufficiently nice way on
a probability space (X, m), measured group theory studies the interplay between
the algebraic properties of G and dynamical properties of the action on (X, m). For
instance, one can look at the macroscopic structure of G-orbits. For G acting on
(X,m) and H acting on (Y, n), we say that the actions are orbit equivalent if there
exists an isomorphism of measure spaces between X and Y which preserves or-
bits. Orbit equivalence is an equivalence relation whose classes are quite difficult
to understand. Actions of uncountable amenable groups are all orbit equivalent,
whereas higher rank lattices in Lie groups have a far more rigid behaviour, since
the existence of an orbit equivalence implies the existence of an isomorphism be-
tween the ambient Lie groups.

As usual in Mathematics, we would like to introduce a simpler invariant to study
orbit equivalence classes. This time we are lucky enough to translate the study
of orbit equivalence into the more powerful language of measured groupoids. The
latter are a generalization of groups which gives a unifying approach to equiva-
lence relations, groups and groups actions, foliations and so on. For measured
groupoids, we defined a cohomological theory which is precisely our desired in-
variant. In the case of group actions, we proved a Fubini—Tonelli like theorem that
gives us new information about the orbit equivalence class.

Joint work with Filippo Sarti.
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