Week One: K-i2E 4R

Abstract: This course aims to overview the algebraic theory of K-stability for Fano varieties and discuss methods to describe K-

moduli spaces for explicit Fano varieties. The topics include the valuative criterion of K-stability, construction of the K-moduli space

and its properties, the wall crossing framework for K-moduli spaces of log Fano pairs, and their relations to GIT, moduli spaces of

curves and K3 surfaces.
Content:

(1) The classical GIT stability and its relation to K-stability

(2) Test configuration, numerical invariants, Fujita-Li’s valuative criterion

(3) Boundedness of Fano varieties, openness of K-semistability, K-moduli stack

(4) Good moduli space and properness of K-moduli space

(5) Examples: K-moduli of log Fano pairs: surfaces and 3-folds
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Week Two: SHIcEEFN P=W JF*E

Abstract: This short course consists of two parts:

1. We will introduce the derived category, Bridgeland moduli spaces for K3 category, for example the Kuznetsov components of
cubic fourfolds, and stability conditions in families.

2. We will introduce the P=W conjecture concerning two moduli spaces on a curve: the character variety and the Hitchin moduli
space. We will start with an introduction of related background; then we will discuss some recent progress.

Content:

(1) Moduli of stable sheaves

(2) Bridgeland stability condition

(3) Stability condition in families

(4) Character varieties

(5) Hitchin systems, Simpson’s correspondence

(6) Perverse sheaves,Mixed Hodge theory
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