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Diff usive phenomena in statistical mechanics and in other fi elds arise from marko-
vian modeling and their study requires sophisticated mathematical tools. In infi nite 
dimensional situations, time symmetry properties can be exploited in order to make 
martingale approximations, along the lines of the seminal work of Kipnis and Varadhan. 
Th e present volume contains the most advanced theories on the martingale approach to 
central limit theorems. Using the time symmetry properties of the Markov processes, 
the book develops the techniques that allow us to deal with infi nite dimensional mod-
els that appear in statistical mechanics and engineering (interacting particle systems, 
homogenization in random environments, and diff usion in turbulent fl ows, to mention 
just a few applications). Th e fi rst part contains a detailed exposition of the method, and 
can be used as a text for graduate courses. Th e second concerns application to exclusion 
processes, in which the duality methods are fully exploited. Th e third part is about the 
homogenization of diff usions in random fi elds, including passive tracers in turbulent 
fl ows (including the superdiff usive behavior).

Th ere are no other books in the mathematical literature that deal with this kind of 
approach to the problem of the central limit theorem. Hence, this volume meets the 
demand for a monograph on this powerful approach, now widely used in many areas 
of probability and mathematical physics. Th e book also covers the connections with 
and application to hydrodynamic limits and homogenization theory, so besides prob-
ability researchers it will also be of interest to mathematical physicists and analysts.
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harmonic lattices with random collisions, in “Thermal transport in low dimensions: from
statistical physics to nanoscale heat transfer”, S. Lepri ed., Lecture Notes in Physics
921, chapter 5, Springer 2016. https://doi.org/10.10007/978-3-319-29261-8-5
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