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Abstract

In recent years, much attention has been paid to the generation of various quantum
states of light with nonclassical characteristics. Among them, the superposition of two
coherent states with opposite phase, the so-called Schrodinger cat state(SCS), has at-
tracted much interest from both theoretical and experimental points of view. Though
such superposition states are formed nonclassical properties due to the quantum interfer-
ence between the coherent components. These states have served well in many basic tests
of the foundation of quantum theory, and they may eventually prove to be useful for quan-
tum computation, quantum communication, and quantum information processing. They
may also serve as input states to an interferometer that is able to measure distances with
greater accuracy than achievable within the limits usually imposed by the wavelength of
light. Furthermore SCSs are interesting probes for quantum mechanical behavior at the
mesoscopic and macroscopic levels, and they may be used to investigate the role of deco-
herence in large systems.

In this thesis, we first introduce and analyze various schemes for generating SCSs of
the radiation field in the context of ideal cavity quantum electrodynamics, i.e., in the
absence of any damping mechanisms. Moreover, we examine the fidelity of the generated
states and their nonclassical features, such as Sub-Poissonian photon counting statistics
and quadrature field squeezing, in detail. In particular, to achieve a more clear insight
into the nonclassical of the states, we investigate the temporal evolution of their Wigner
quasi-probability functions.

On the other hand, in practice, all quantum state preparation processes do not exist in
isolation but have contact with the environment. The initial quantum state of the system
of interest then becomes entangled with the environment that causes decoherence; the de-
terioration of quantum superposition. Decoherence is thus considered as one of the most
serious obstacles in the generation of the Schrodinger cat states. For this reason, in the
second step, we investigate the influence of decoherence on the generation and nonclassical
properties of SCSs.

Finally, we focus our attention on an efficient procedure that is able counteract the

undesired of decohrence on the generated SCSs. For this purpose, we discuss a method



based on quantum feedback, the so-called closed-loop scheme. In particular, we examine
the efficiency of this decoherence control scheme by analyzing the behavior of the Wigner
quasi-probability distribution and evaluating the time interval of decoherence.

Keywords: Cavity quantum electrodynamics, Schrodinger cat states, quantum state

engineering, decoherence.
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