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The bulk and edges of the fractional quantum Hall effect (FQHE) offer a wealth of
fascinating physical phenomena. The bulk of the FQHE sample was extensively studied
in the past using the bosonic Chern-Simons (CS) theory [1]. The edges of the sample,
where the low energy processes take place, have become by now a paradigm for studying
one dimensional systems using the Luttinger model [2]. We implemented the bosonic
CS theory to examine the edges. In doing so we obtained a microscopical description of
the gapless edge modes, indicated a new way for exciting them and revealed an intimate
relation between the two dimensional CS theory of the FQHE and the one dimensional
Luttinger model of its edges.

In the first part of the work we obtained the gapless edge density waves as the random
phase approximation modes of the CS theory [3]. Special emphasis was put on the role of
Coulomb interaction in producing drag between excitations on opposite edges in a Hall
bar. The dispersion relation of these excitations was found to be nonlinear and dependent
on the current that flows through the sample. This observation led us to suggest the
possibility of parametrically exciting the edge waves by the application of an alternating
current through the bar [4]. We found that such a process can be realized provided both
an interedge interaction and a constant current are present in the bar.

Using the results of the earlier parts of the research we obtained the chiral Luttinger
model for the edges of the FQHE as the low energy limit of the bosonic CS theory for
the two dimensional system [5]. In particular we recovered the Kac-Moody algebra for
the creation and annihilation operators of the edge density waves and the bosonization
formula for the electronic operator at the edge. These results provide a microscopical
justification for the applicability of the Luttinger model to the edges of the FQHE.
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