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In this course, we will study Riemann surfaces via two geometric
structures, hyperbolic surfaces and translation surfaces.

• In the first part of the course, we will review the basic notions of
differential manifolds, metrics, coverings and Riemann surfaces.

• In the second part we will focus on the case of Riemann sur-
faces with negative Euler characteristic. Using the uniformiza-
tion theorem (admitted), we will see that they inherit a hyper-
bolic metric. For compact surfaces, we will establish the pants
decompositions and give a heuristic approach to Teichmüller
spaces and Fenchel–Nielsen coordinates.

• The last part is an introduction to the study of translation sur-
faces. These are pairs (X,ω), where X is a compact Riemann
surface and ω a holomorphic 1-form. They carry a flat metric
with conical singularities. Such structures also naturally appear
when studying billards in rational polygons. We will investigate
geometry and dynamics in these structures, in relation to ge-
ometry and dynamics in their moduli space.

Prerequisites

Basic knowledge on holomorphic functions. Attendance of the M1
course Topologie et Algèbre is strongly required, although we will re-
view essential materials as needed.
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