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We derive and discuss one- and two-dimensional models for classical electromagnetism by making use of
Hadamard’s method of descent. Low-dimensional electromagnetism is conceived as a specialization of the
higher dimensional one, in which the fields are uniform along the additional spatial directions. We then
consider two-dimensional models for a charged spin-1/2 particle, both in the free case and in the presence of
the electromagnetic field, by applying the same reduction technique. The basic properties of these theories,
as well as their relation with existing models for two-dimensional matter, are discussed. We focus on the
relevance of these findings for the quantum simulation of (lattice) gauge theories.
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