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I. Titles and Abstracts

Mini-courses

Title: Perverse filtrations in algebraic geometry

Speaker: [FJHIG (ALRURSEIE AT E FRECEEDTTEHLD)

Abstract: Perverse sheaves are useful in studying the topology of algebraic varieties and
algebraic maps. In this lecture series, I will introduce the basic notions of perverse sheaves and
perverse filtrations, and discuss their relations with enumerative geometry and hyper-Kéhler
geometry. Finally, I will talk about some new ways to access the perverse filtrations for certain
abelian fibrations.

References

[1] Mark Andrea A. de Cataldo and Luca Migliorini, The decomposition theorem, perverse
sheaves and the topology of algebraic maps. Bull. Amer. Math. Soc. (N.S.) 46 (2009), no. 4,
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Geometry of moduli spaces and representation theory, 1-58. IAS/Park City Math. Ser., 24,
American Mathematical Society, Providence, RI, 2017.

[3] Davesh Maulik and Yukinobu Toda, Gopakumar-Vafa invariants via vanishing cycles.
Invent. Math. 213 (2018), no. 3, 1017-1097.

[4] Christian Schnell, Hodge theory and Lagrangian fibrations on holomorphic symplectic
manifolds. arXiv:2303.05364.

[5] Victoria Hoskins, Upcoming Bourbaki seminar.

Title: Non-abelian Hodge theory and applications in Algebraic Geometry
Speaker: #ifL5r (I HIERAIITT R
Abstract: Part 1: I will first introduce the nonabelian Hodge (NAH) correspondence on
compact Kahler manifold. Then, I will talk about Simpson’s NAH on noncompact curves.
Part 2: I will give a quick tour of Sabbah and Mochizuki’s Theory of mixed Twistor
D-modules. We will focus on the KMS structure, and keep it compatible with the curve case.
Part 3: I will use the Theory of mixed Twistor D-modules to give a Kodaira-type Vanish-
ing. As an application, I will also generalize Bott Vanishing on projective toric varieties.
References
[1] Simpson, Carlos T. Harmonic bundles on noncompact curves. J. Amer. Math. Soc.3(1990),
no.3, 713-770.
[2] Mochizuki, Takuro. Asymptotic behaviour of tame harmonic bundles and an applica-
tion to pure twistor D-modules. I. Mem. Amer. Math. Soc.185(2007), n0.869.
[3] Simpson, Carlos T. Higgs bundles and local systems. Inst. Hautes Etudes Sci. Publ.
Math.(1992), no.75, 5-95.



Talks

Title: Mellin transformation of perverse sheaves

Speaker: X7k (FhERF AR UM S YIEBEH0)

Abstract: We survey recent results for Mellin transformations of perverse sheaves on complex
abelian varieties, complex semi-abelian varieties, and local analytic germs. As applications, we
obtain many properties about jump loci of rank one local systems for complex smooth quasi-
projective varieties and local complement of analytic germs. Part of the results are based on

joint work with Laurentiu Maxim and Botong Wang.

Title: Recent progress on the positivities in several complex variables and complex geometry
Speaker: 7L (ALRUITE R FEF 77 6)

Abstract: In this talk, we will introduce our recent results on the positivities in several
complex variables and complex geometry. These results are based on joint works with Yinji Li

and Professors Xiangyu Zhou, Fusheng Deng, Jiafu Ning, Liyou Zhang.

Title: Examples of stable bundles on hyperkahler manifolds of higher dimensions

Speaker: 5K15 (_LIFRHCRZRARAHITERT)

Abstract: Stable sheaves on K3 surfaces have been extensively studied. However, it is a
challenging question to construct non-trivial examples of stable sheaves on hyperkédhler man-
ifolds of higher dimensions. In this talk, I will present several constructions, which produce
irreducible components of the moduli spaces of such sheaves. Based on joint work with Fabian
Reede.

Title: Hodge modules over positive characteristic

Speaker: 5KiF5 (HKHL TR FPEARFEAZT UL

Abstract: Simpson’s formality states that the Dolbeault cohomology with coefficients in a
polystable Higgs bundle coincides with the de Rham cohomology with coefficients in the cor-
responding semisimple flat bundle. In this talk, we discuss an analog of Simpson’s formality
on Landau-Ginzburg models over positive characteristics, then relate it to the recent work of

Dodd about filtered D-modules over mixed characteristics.

Title: TBA
Speaker: ki (Max-Planck-Institut)
Abstract: TBA
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