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Abstract

Orbit structure of a group action could be very complicated, and typically there are orbits that fill the 
space densely or accumulate on fractal sets. In this case one is interested in making statistical predic-
tions regarding asymptotic distribution of orbits. While the classical ergodic theory, started with the 
works of Birkhoff and von Neumann, addresses this problem for one-parameter flows, it is crucial for 
many modern applications to understand the distribution of orbits of such groups as SLd(R) or SLd(Z), 
where the conventional techniques don‘t apply.

In this course we would be interested in the ergodic theory for actions of large (non-amenable) groups 
and, in particular, for actions of semisimple Lie groups and their lattices. The non-amenable ergodic 
theory exhibits surprising new phenomena such as, for instance, the spectral gap property, which 
allows to establish quantitative equidistribution of orbits. It was discovered in the works of Selberg 
and Kazhdan that this property holds uniformly for large families of group actions, and nowadays it 
plays central role in many branches of mathematics. In this course we would be especially interested 
in connections of the non-amenable ergodic theory with the theory of automorphic representations 
and Diophantine geometry.
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