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Fluctuation theorems for non-equilibrium quantum processes

Thermodynamic systems in equilibrium can be described with the use of only a small
number of state variables. The situation drastically changes in the case of systems driven
far from their equilibrium states:their behavior during a single realization of the driving
process is fundamentally unpredictable. However, there exists a class of laws, known as
fluctuation theorems, allowing for a description of the probability distribution for the pro-
duction of some quantities (such as work, or entropy) along non-equilibrium evolutions. In
recent years, the extension of these laws (known to hold for any classical system) to the
guantum realm has attracted a great deal of attention. We focus in particular on the con-
sequences of dynamical memory effects on the fluctuating entropy production of an open
guantum system, deriving a non-Markovian correction to the usual form of the quantum
fluctuation theorem.
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