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Proof of confinement of static gquarks in 3-dimensional U(1)

lattice gauge theory for all values of the coupling constant.

Markus Gopfert and Gerhard Mack
II. Institut fiir Theoretische Physik der Universitat Hamburg

Abstract: We study the 3-dimensiocnal pure U(1) lattice gauge theory
with Villain action which is related to the 3-dimensional Z-ferro-
magnet by an exact duality transformation (and also to a Coulomb
system). We show that its string tension a is nonzero for all

values of the coupling constant gz, and obeys a bound a » const -mDﬁ_1

for small agZ. with B = 4n2/g2 and mg = (2[5/3.3)eﬂBUCb(O)/2 (a = lattice
spacing). A continuum limit a = O, my fixed, exists and represents

a scalar free field theory of mass my. The string tension amgz in

physical units tends to * in this limit. Characteristic differences
in the behavior of the model for large and small coupling constant

ag2 are found. Renormalization group aspects are discussed.
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