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ABSTRACT OF THE TALK

Modern statistical mechanics offers a large class of driven-dissipative systems that
naturally evolve to a critical state. Here we consider two infinite-volume systems: the
activated random walks and the stochastic sandpile.

The main goal in this field is to describe the critical behavior, the scaling relations
and critical exponents of these systems, and whether their critical density is the
same as the long-time limit attained in their driven-dissipative finite-volume version.
These questions are however far beyond the reach of current techniques. Due to
strong non-locality of correlations and dynamic long-range effects, classical analytic
and probabilistic tools fail in most cases of interest, making the rigorous analysis of
such systems a major mathematical challenge.

In this talk we will report on the progress obtained in recent years. We will show
some novel ideas and techniques which allowed some steps forward in
understanding the phase transition in these systems, and discuss some of the open
problems.
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