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The goal of this series of talks is to study the André–Oort conjecture and related
results. The main results we will cover this semester are:

• basics on Shimura varieties [Mi] (lectures 2-6),
• the work of Pila [Pi],
• the work of Tsimerman [Ts],
• the Colmez conjecture [Co, YZ],
• the Manin-Mumford conjecture [Ra].

Lectures 2-6 are more basic, while the remaining ones are more intense.

Lecture 1. Introduction and organization, Xinyi Yuan, Jan 27. I will outline the
materials and distribute the weekly lectures to volunteers.

Lecture 2. Abelian varieties and moduli spaces over C. The goal is to introduce
complex abelian varieties and explain why its moduli space is given by the Siegel
moduli space. Cover §1,3,5,6 of [Ro]. Introduce the definition of Hodge structures
in [Mi, §2] and explain its role here.

Lecture 3. Algebraic groups. Review some basic theory of linear algebraic groups
over a general field. Define reductive groups. Follow [Bo] or [Mu]. The later
contains some nice examples.

Lecture 4. Shimura varieties I: definition. Define Shimura data and Shimura va-
rieties. This should cover the whole §5 of [Mi]. One also needs to recall some
definition introduced before it.

Lecture 5. Shimura varieties II: examples and types. This should cover §6-9 of [Mi].
Emphasize §6 and sketch the terminology of §7-9.

Lecture 6. Shimura varieties III: canonical models. This should cover §12-14 of
[Mi]. Emphasize §12 and sketch the proof in §13-14.

Lecture 7. Pila’s work. The goal of the lecture is to introduce Pila’s proof of the
André–Oort conjecture for products of modular curves. The original paper is [Pi],
and a quick way to learn the proof is [Sc].

Lecture 8. Tsimerman’s work. Sketch Tsimerman’s proof of the Andre–Oort con-
jecture. Follow [Ts].
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Lecture 9. The Colmez conjecture. Introduce Colmez’s conjecture in [Co, Conjec-
ture 0.4] and the averaged version proved in [YZ].

Lecture 10. The Manin-Mumford conjecture. This is an independent topic, which
is put here because its style is very similar to the André–Oort Conjecture. Report
the proof of Raynaud [Ra].
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