Faisceaux pervers

Noobs

October 13, 2023

I give you the mausoleum of all hope and desire...I give it to you not that you may
remember time, but that you might forget it now and then for a moment and not
spend all of your breath trying to conquer it. Because no battle is ever won he said.
They are not even fought. The field only reveals to man his own folly and despair,
and victory is an illusion of philosophers and fools.

William Faulkner, The Sound and the Fury

Abstract

We are trying to understand the basic theory of faisceauz pervers [BBD82], with appli-
cations to algebraic geometry and representation theory.

1 Schedule

Time & Venue: Every Tuesday evening of the fall semester of 2023 in the Building of Math
Department.

Prerequisite: homological algebra at the level of [GM13], first three chapters of [Harl3].

* K K

Lecture -14 Introduction.

e Decomposition in the derived category, Leray—Hirsch and Blowup;

Deligne’s smooth decomposition theorem;

e Artin vanishing Theorem;

Intersection cohomology;

Statement of decomposition theorem.

Speaker: KT

Lecture -13 Six functor formalism.
e Stratification, local systems, constructible sheaves;
e Verdier duality;

e Six functor formalism.



Speaker: fTZ{E

Lecture -12 Perverse t-structure (BBD chaper 2).
e Introduction: Intersection homology and Deligne’s formula;
e Definition of ¢t-structure, properties;

e Definition of perverse sheaves.

Speaker: FKEEHT
Lecture -11 Perverse t-structure (BBD chapter 4).

e Affine morphisms;
e Adjunctions;
e Simple objects.
Speaker: FKAHHT
o %
The niche D where M dwells, may be recovered from M.
Sasha Beilinson

Lecture -10 How to glue perverse sheaves: vanishing cycle, after A Beilinson [Bei06a], [Bei06¢],
[BeiO6h).

Speaker: Z/[F
Lecture -9 Vanishing cycle (cont’d).

Speaker: ZE[F

Lecture -8 Proof of BBD.
Speaker: FKEHHT
w % %

Lecture -7 How to glue perverse sheaves: Fourier transform, after Kazhdan—-Laumon, Polishchuk—
Bezrukavnikov [KL88], [Pol01].

Speaker: {LHE#F
Lecture -6 Fourier transform (cont’d).
Speaker: {T#EF

* o %
Lecture -5 Gottsche’s formula, cf. [GS93], [Nak99).
Speaker: HHTHE



Lecture

Speaker:

Lecture

Speaker:

-4 Semismall maps, cf. [dCMO02].

axizli

-3 Affine Grassmannian.

20 F

Lecture -2 How to convolute perverse sheaves: geometric Satake, after V Drinfeld, V Ginzburg,
Mirkovié—Vilonen [Gin95], [MV00], [MV0T7].

Speaker:
Lecture

Speaker:

Lecture

Speaker:

SIS
-1 Geometric Satake (cont’d).
LT
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0 Perverse coherent sheaves, after P Deligne, Arinkin—Bezrukavnikov [AB09).
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