
THE ARITHMETIC OF THE LANGLANDS PROGRAM

Syllabus

The goal of this course is to give an introduction to the Langlands program,
with a focus on Langlands reciprocity for the group GL2 over Q. This will prepare
students for the HIM trimester program with the same name, that is scheduled for
summer 2023. Please see the webpage at

https://www.him.uni-bonn.de/programs/future-programs/future-trimester-programs/langlands-
program/langlands-programdescription/

for details on the program activities.

Some topics that will be covered in the course are: modular forms and their
relationship to automorphic representations of GL2(AQ), the geometry of modular
curves and their integral models, and the construction of Galois representations
associated to modular forms of weight k ∈ Z≥1. In the last 4 weeks of the course,
we will discuss various generalisations of these topics in self-contained, weeklong
mini-courses on Shimura varieties, p-adic modular forms, modularity lifting via the
Taylor–Wiles method, and the local Langlands correspondence.

Course information

Instructor: Prof. Dr. Ana Caraiani, caraiani@math.uni-bonn.de

Assessment: Oral exam after the end of the course.

Prerequisites:

• An introductory course on algebraic number theory, including Galois the-
ory, splitting of primes in extensions of Q, and at least some familiarity
with the statements of local and global class field theory.
• An introductory course on algebraic geometry, preferably including scheme

theory.
• Some familiarity with étale cohomology and some basic representation the-

ory are desirable. The course by Dr. Johannes Anschütz on étale cohomol-
ogy can be followed in parallel.
• Some familiarity with the classical theory of modular forms, Hecke opera-

tors, and modular curves as Riemann surfaces is desirable.

References (to be updated): The first part of the course will follow roughly
the same outline as the course taught in Summer 2020 by Dr. Anschütz. Further
recommended references (some classical, some very recent) are as follows:

• Modular forms and modular curves: [3], [4], [5], [11].
• Automorphic representations: [8]
• Shimura varieties: [12], [2, §2].
• p-adic modular forms: [10], [1].
• Galois representations, modularity lifting: [7].
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• The local Langlands correspondence: [13], [9]. For a categorical perspective:
[6].
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