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Phase Structure of Lattice Gauge Theory with
Induced Chern-Simons Term

Hiroshi TAKANO* and Tetsuo MATSUI**

ABSTRACT

In the analysis of High Tenperature superconductivity and quantum Hall effect, it is
important to imply the iffect opf two-dimendionality. We condider a two-dimensional theory
as an effective theory of these phese phenomena Especially, we notice the Chern-Simons term
which appears in the action as the special nature of two-dimendionality. A compact U (1)
lattice gauge theory of Chern-Simons gauge field is constructed by inducing the Chern-Simons
term through Wilson-Dirac fermions. The theory may contain also the usual Maxwell
plaquette term and matter fermions. The inducing fermions and matter fermions may have
different U (1) charges. The phase structure of the theiry at zero tenperature is analyzed by
mean-field theory.

* Information Processing Center, Joetsu University of Education, Joetsu, 943 Japan
** Department of Physics, Kiniki University, Higashi-Osaka, 577 Japan
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