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Figure 1: Torus

Take a unit square [0, 1] × [0, 1] and identify the opposite edges. The resulting
surface is a torus, i.e. the surface of a doughnut. The torus is a compact surface
of genus one of unit area.

If we subdivide the edges of the square into subintervals (possibly an infinite
number of them), and then identify them by translations, we may obtain sur-
faces with more complicated topology: of genus 2, 3, or even infinite genus. In
order to make identifications in a consistent way, we often must remove points
(singularities) from the square, which produces punctures in the resulting sur-

face. A punctured surfaces is non-compact, and all such surfaces are distinguished by their genus
and the number of ends, the latter corresponding to the number of punctures. Singularities are
distinguished by how complicated they are, and this leads to the division of translation surfaces into
those of finite type, and of infinite type.

Figure 2: Surface of
infinite genus and finite
area with one end

During the project, the student will learn theory of classification for non-
compact surfaces by genus and the number of ends, and the basic methods
to construct infinite type translation surfaces. The goal of the project is to
construct, if possible, new interesting examples of infinite type translation
surfaces.
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