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Abstract

2+1-Chern-Simon Theory with its two sides; the commutative and the noncommutative one
will be the main focus in our work. First of all, we started by an introduction and after we
moved to the chapter one, where we dealt whit the commutative side, which contains the
abelian and nonabelian Chern Simons theory with their quantization in some gauges.

Then, the second chapter is about the perturbative study of the theory where we added of
course the gauge fixing terms to the action, and also we used a mixed regularization which
employs high covariant derivatives and Pauli Villars fields. By the way, we know that, as in
any gauge theory with dimensionless coupling constant, higher covariant derivatives are
enough to regularize all but one-loop contributions; so, at one loop one must supplement the
regularization with the introduction of Pauli-Villars massive fields. Finally in the last chapter,
we studied the U(N) Chern-Simons on noncommutative R¥side which is constructed as a 8-

deformed field theory. We associated an operator with a classical function of the canonical
variables which is called Weyl quantization. As well, passing by the quantization of the
theory which the winding number takes a part of it, to the perturbative study of the theory,
throughout this, the model is characterized by two symmetries: the BRST-symmetry and the
topological vector supersymmetry (VSUSY). Yet, we prove the finiteness of the theory for the
one and two-loop levels. We found out that each diagram shows a UV/IR-mixing, in this case
we thought that we can use Langmann-Szabo duality in order to make the theory a
renormalizable,; where we see the bilinear part is invariant under this symmetry, while, the
vertex part is not invariant under this symmetry. Actually, this does not make the theory
empty from the mixing. Therefore, we are still working on this, in order to compute the one
loop calculations.



