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Abstract

Moduli spaces of curves occupy a distinguished position in algebraic geometry.
As moduli spaces, they give insight into the study of smooth curves and their de-
generations, they have played a principal role as a prototype for moduli of higher
dimensional varieties [KSB88, Ale02, HM06, HKT06, HKT09, CGK09]. As special vari-
eties, they have been one of the chief concrete, nontrivial settings where the nuanced
theory of the minimal model program has been exhibited and explored [HH09,HH13,
AFSvdW16, AFS16a, AFS16b].

Sometimes algebraic varieties are called combinatorial. Examples of combina-
torial varieties include, but are not limited to, toric varieties like projective spaces,
weighted projective spaces, and certain blowups of those, Grassmannian varieties,
and even more generally homogeneous varieties. These all come with group actions,
and combinatorial data encoded in convex bodies keeps track of their important geo-
metric features. Certain varieties like the moduli space of curves, have combinatorial
structures reminiscent of varieties that are more traditionally considered to be combi-
natorial. As a result, various analogies have been made between them and the moduli
of curves. Such comparisons have led to questions and conjectures, surprising formu-
las, and even arguments that have been used to detect and to prove some of the most
important and often subtle geometric properties of the moduli space of curves.

In this reading course, students will learn the definition of a moduli space, con-
sulting for example [Kol96, Chapter 1], [EH00, Chapter VI], Kleiman’s article on the
Picard Scheme in [FGI`05], and [HM98]. A number of examples of moduli and pa-
rameter spaces including the moduli space of curves will be considered. We will focus
on combinatorial aspects of the moduli space of curves with examples close to my own
experience. I will provide notes and students can also read surveys by other authors
[Har84, Far09, Abr13, Cos10] for more points of view.
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