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2. Nivel: Curso Avancado (advanced course for PhD students and researchers)

3. Autor: Frank Neumann (Department of Mathematics, University of Leicester,
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4. Descricao do curso: The course aims to give a basic introduction to algebraic
stacks with a view towards applications to moduli problems. After introducing the
general theory of algebraic stacks and discussing important examples like classi-
fying stacks, quotient stacks and moduli stacks of curves, we will concentrate on
the particular example of moduli stacks of vector bundles on algebraic varieties. A
main goal will be to describe how to calculate the cohomology ring of the moduli
stack of vector bundles on algebraic curves. Using the language of algebraic stacks
we will indicate how classical caluculations of Atiyah-Bott in characteristic zero
and Harder-Narasimhan in characteristic p can be unified. If time permits we will
also outline how to obtain analogs of the celebrated Weil conjectures for the moduli
stack of vector bundles on algebraic curves.

The course will consist of 5 lectures of one hour each distributed in English. The
following gives an outline of the distribution of lectures and themes for the course:

Lecture 1: Moduli problems and algebraic stacks I

Themes: Moduli problems, moduli spaces and moduli stacks, sheaves of categories
and groupoids, categories fibred in groupoids, Grothendieck topologies, stacks, al-
gebraic stacks, algebraic spaces

Lecture 2: Moduli problems and algebraic stacks II

Themes: Geometry of algebraic stacks, examples: classifying stacks, quotient stacks,
moduli stacks of algebraic curves, moduli stacks of vector bundles, moduli of stable
and semistable bundles

Lecture 3: Cohomology of algebraic stacks

Themes: Smooth and etale topologies, sheaves for algebraic stacks, sheaf cohomol-
ogy, Cech cohomology, de Rham cohomology, 1-adic cohomology

Lecture 4: Moduli stacks of vector bundles I

Themes: Cohomology of moduli stacks of vector bundles on algebraic curves, Frobe-
nius morphisms

Lecture 5: Moduli stacks of vector bundles I1

Themes: Lefschetz trace formula for algebraic stacks, classical Weil conjectures for
algebraic varieties, Weil conjectures for the moduli stack of vector bundles on alge-
braic curves

5. Pre-requisitos: Familiarity with basic algebraic geometry: algebraic varieties,
algebraic curves, vector bundles; basic notions of schemes, sheaves and cohomology
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(e.g. Hartshorne: Chapter 1 and the first half of chapter 2); a few notions from
category theory: category, functor, and natural transformation.”.
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