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Chapter 1

Introduction and Background

Recent years have seen a number of proposals for exploiting quantum co-
herence and interference effects in atomic systems, e.g., lasing without inversion
(LWI)[1, 2, 3, 4, 5], creating nonabsorbing resonances(6, 7, 8], for enhancing the index
of refraction while minimizing absorption of amplification(9, 10, 11], lasing without
inversion (LWI)[12, 13], and for creating correlated spontaneous emission in lasing
systems[14, 15}, to name a few. The purely quantum nature of the phenomena alone
would make these interesting systems for study, the proposed applications add to that
attractiveness. In this dissertation an example of a system with an enhanced refrac-
tive index with minimal absorption is considered in some detail. Toward this goal,
this opening chapter contains a brief review of some of the previously noted schemes
designed to exhibit quantum coherence and interference and some of the applications
suggested in the literature for making use of such effects, as well as 2 discussion of

published experimental work in this area.

1.1 Exploiting Atomic Coherence

It is well known that the quantum nature of atomic systems lead to a number
of interesting and nonclassical phenomenon, if one knows how and where to look.

Quantum coherence and interference certainly qualify as members of this group. In






