
TOPIC LIST FOR STAGE IN SPRING 2013

Each entry below is intended to be covered in a 1-hour seminar talk. Of course this will
mean omitting many proofs.

(1) Hodge theory. [Voi10a], [Huy12], [Voi02], [Voi03]
• De�nition of Hodge structure
• Smooth projective variety X gives polarized Hodge structure on H∗(X, Z) (com-
patibility of Betti and de Rham cohomologies)
• Lefschetz 1,1 theorem and statement of the Hodge conjecture

(2) K3 surfaces over an arbitrary �eld. [Huy12]
• De�nition of algebraic K3 surface
• Properties of cohomology of a K3 surface
• Examples (e.g., Kummer surfaces)

(3) Cli�ord algebra and spin group. [Huy12]
• Cli�ord algebra of a quadratic space
• The groups Spin and GSpin

(4) The Kuga-Satake construction. [Huy12], adapted to use the full Cli�ord algebra.
Perhaps see also [Del72].
• Riemann's equivalence of categories between polarized abelian varieties and po-
larized Hodge structure of weights (0, 1) and (1, 0)
• The Kuga-Satake Hodge structure
• Examples (e.g. Kummer surfaces)

(5) Moduli of K3 surfaces. [Huy12]
• Moduli space of K3 surfaces
• Statement of Torelli theorem

(6) Facts about étale cohomology. [Del82, Section 1]
• Algebraic nature of `-adic cohomology, Galois action
• Comparison with Betti cohomology
• Cycle class map

(7) The Tate conjecture. [Tat94]
• Generalities on the Tate conjecture
• Implications
• Known cases

(8) The Tate conjecture for abelian varieties. [Tat66]
• Connection with abelian variety homomorphisms and Tate modules
• Summary of Tate's proof

(9) Hodge implies absolute Hodge.

• Deligne's invariant cycles theorem [Voi10b], [Del71]
• Hodge implies absolute Hodge for abelian varieties, K3 surfaces, and products
of these [Del82], [Bla94]
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(10) Proof of the Tate conjecture for K3 surfaces over f.g. �elds of characteristic
0.

No good reference?
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