Pseudoquantum Electrodynamics and the Chern-Simons action in (2+1) dimensions
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We study a quantum field theory which describes both the electromagnetic and statistical
interactions among two-dimensional electrons. This is shown by means of the effective action of
the model. While the electromagnetic interaction is described by the so-called Pseudoquantum
electrodynamics (PQED), the statistical term is obtained from the well-known Chern-Simons
action. In the static limit, we show that the Chern-Simons parameter plays the role of an effective
dieletric constant, which decreases the interaction in the large-screening limit. Thereafter, we
apply the one-loop perturbation theory in our model. Thus, we obtain the electron self-energy, the
renormalized mass, the quantum corrections for the electron g—factor and the renormalized Fermi
velocity for both relativistic and nonrelativistic versions of the model, using the renormalization
group method.
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