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Abstract

Open quantum systems are systems that interact and exchange information with the their
environment. The theory of open quantum systems plays a major role in quantum physics
because the total isolation of quantum systems is not possible. The evolution of open sys-
tems is controlled by dynamical maps, but the difficulty in dealing with them necessitated
the search for approximations that would make it easier to deal with these systems, and the
Markovian approximation is the best approximation.

This dissertation addresses the subject of Open Quantum System. We start by briefly
discussing closed quantum systems and the equations that govern their development and
the general form of the unitary evolution operator. Next, we focus on the main physical
features of the dynamics of open quantum systems, and present the general properties of the
dynamical maps and universal dynamical maps underlying open system dynamics. Then,
we discuss the mathematical structure of classical and quantum Markov processes. Finally
we give the microscopic derivations of dynamical equations and analyze the Markovian limit
by considering the weak coupling limit procedure, as well as some of its properties.

Keywords: open quantum system, closed quantum system, environment, dynamical
map, universal dynamical map, markovian case.
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