Applications of orthogonal Shimura varieties

Fall 2023 Learning Seminar
Time: Mondays 10 AM - 12 PM Location: Room 2-361 at MIT

We discuss some applications of orthogonal Shimura varieties and their integral models,
including the Tate conjecture for K3 surfaces, Picard ranks of K3 surfaces, and the averaged
Colmez conjecture.

(1) (Oct. 16) Introduction to orthogonal (SO and GSpin) Shimura varieties over C and
Q, relation with moduli of polarized K3 surfaces

(2) (Oct. 23) Tate conjecture for hyperkéhler varieties (or K3 surfaces) over number fields
(or Q) via Kuga—Satake construction and Faltings’s work

(3) (Oct. 30) Integral models of orthogonal Shimura varieties

(4) (Nov. 6) Tate conjecture for K3 surfaces in positive characteristic via Kuga—Satake
construction in mixed/positive characteristic

(5) (Now. 13) Picard rank jumps for K3 surfaces in mixed/positive characteristic I
(6) (Nowv. 20) Picard rank jumps for K3 surfaces in mixed/positive characteristic II
(7) (Nowv. 27) Averaged Colmez I

(8) (Dec. 4) Averaged Colmez II

(9) (Dec. 11)

e Possible references for moduli of polarized K3 surfaces and SO(2,19) Shimura variety:
[Deb20] (complex perspective), [Riz05] (canonical models) (or [Bin21, §4] or [Tael8]).
For GSpin, possible references include the surveys in [SSTT22, §2] or [AGHMP17, §2].

e Survey on the Tate conjecture: [Tot17]. Notes on the case of K3 surfaces over Q, with
relation to Shimura varieties: [Horl6]. See also [And96].

e Possible references on integral models include [Mad16; Kis09; Kis10; Kis20; Lov17].
Almost all of the other references listed below also include surveys on integral models
for orthogonal Shimura varieties.



Reference on the Tate conjecture for K3 surfaces in odd characteristic via integral
models and Kuga—Satake construction in mixed/positive characteristic: [Mad15] (and
the references cited there such as [Riz10] and [Maul4, §5]). For different approaches in
varying generality (with less emphasis on integral models of GSpin Shimura varieties),
see Totaro’s survey from above.

References on Picard rank jumps for K3 surfaces in mixed/positive characteristic via
GSpin Shimura varieties: [SSTT22; MST22; Tay22]. The complex analogue is men-
tioned in the introduction in [MST22].

References on averaged Colmez conjecture via GSpin Shimura varieties: [AGHMP17;
AGHMP18]. There is also a different approach: [YZ18].

Possible other topic: Rapoport—Zink spaces and p-adic uniformization for GSpin. See
[HP17].
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