Derived category of coherent sheaves

Noobs
July 15, 2023

Abstract

This is an informal seminar on derived category of coherent sheaves. The main reference
is [Huy06], which is recommended by Sasha Kuznetsov. We mainly refer to [Harl3] for
algebraic geometry and to [GM13] for homological algebra.

1 Schedule

Starting from 18:30, the seminar takes place at IT&F AR E/T in the spring semester of
2023. We move to IEFERPAEFE —2WE since 5th June. The seminar will be postponed if
there are more important issues.

Lecture 1 (2023/02/20) Review on algebraic geometry and homological algebra: abelian
categories of modules and coherent sheaves. See [Har13] and [GM13].

Speaker: FKEHHT

Lecture 2 (2023/02/27) Derived category of an abelian category & derived functors. See
Chapter 2 in [Huy06].

Speaker: EK

Lecture 3 (2023/03/04) Abstract notion: triangulated category, semi-orthogonal decomposi-
tion, exceptional collections. See Chapter 1 in [Huy06].

Speaker: GK§HHT

Lecture 4 (2023/03/20) Derived functors in algebraic geometry, Serre and Grothendieck—
Verdier duality. See Chapter 3 in [Huy06].

Speaker: K

Lecture 5 (2023/03/27) Fourier-Mukai transform. See Chapter 5 in [Huy06].

Speaker: LT

Lecture 6 (2023/04/03) Equivalence criteria. See Chapter 7 in [Huy06].

Speaker: {L#EF

Lecture 7 (2023/04/10) Derived category & canonical bundle. See Chapter 4 & 6 in [Huy06].
Speaker: FRiET

Lecture 8 (2023/04/17) Derived category & canonical bundle (cont’d). See Chapter 4 & 6 in
[Huy06].

Speaker: 7 HEP

Lecture 9 (2023/05/01) Derived category of curves and P". See [Bei78].

Speaker: ZE[F

Lecture 10 (2023/05/08) Spherical objects. See Chapter 8 in [Huy06].

Speaker: ¥HHTE

Special Lecture (2023/05/22) Homological mirror symmetry.

Speaker: JE7R

Lecture 11 (2023/05/29) Background on abelian varieties.



Speaker: FKEHHT

Lecture 12 (2023/06/05) Derived categories of abelian varieties. See Chapter 9 in [Huy06].
Speaker: WK

Lecture 13 (2023/06/12) Background on K3 surfaces.

Speaker: R

Lecture 14 (2023/06/20) Derived categories of K3 surfaces. See Chapter 10 in [Huy06].
Speaker: FHUTE

S ker—YriEils
*The last two talks are cancelled. Instead, we will watch the series of lectures by Emanuele
Macri.
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https://www.youtube.com/playlist?list=PLv-486Ktb7hX654X0T3yiE09vk6d-k03Z
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