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Abstracts
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On the minimal model program and the Hodge theory

I start with the main result by Birkar-Cascini-Hacon-McKernan on the minimal model program
for higher-dimensional complex algebraic varieties.

Then I would like to explain some questions on

(1) minimal model program for projective morphisms between complex analytic spaces and

(2) existence problem of rational curves on singular varieties.

I also would like to discuss about

(3) semipositivity of direct images of relative pluricanonical bundles.
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On minimal model program in positive characteristic

In this talk, we first overview the current status of minimal model program in positive characteristic.

We then discuss some open problems on this topic.
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Some problems related to K3, Enriques, Calabi-Yau, and hyperkahler

In the talk, I would like to explain some problems related to K3 surfaces, Enriques surfaces, Calabi-
Yau manifolds and hyperkahler manifolds, which I think interesting and whose solution is not known at
least for me. For the moment, I plan to talk about the problems related with the following subjects:
BCOV invariant and mirror symmetry at genus one, other holomorphic torsion invariants, moduli

spaces, Ricci-flat Kahler metrics.
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Higher dimensional varieties with many rational points/rational curves.

In the first half of the talk, we will discuss the recent advances on birational geometry of Manin’s
conjecture. In the second half, we discuss open problems on algebraic varieties with many rational

points/rational curves.
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Open problems in the wild McKay correspondence 2020

The wild McKay correspondence is a generalization of the motivic McKay correspondence to arbi-
trary characteristics. It was formulated and proved by the speaker. This theory relates the stringy
invariant of wild quotient singularities with motivic counting of torsors over a punctured formal disk.
After reviewing the background and main results of the theory, we discuss open problems concerning
subjects including:

1. representation-theoretic characterization of klt quotient singularities,
computing nonlinear cases,
mixed characteristics,

rationality, duality and desingularization,

AN B

more general groups.
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F-singularities, Frobenius splitting, and binational geometry

F-singularities are singularities in positive characteristic defined using the Frobenius morphism.
They conjecturally correspond via reduction modulo p to singularities appearing in complex birational
geometry. In the first part of this talk, on the basis of this correspondence, I will survey what is known
and what is not known about geometric properties of F-singularities. In the latter part of this talk,
as a global version of the first part, I will discuss geometric properties of Frobenius splitting varieties,

especially focusing on Akizuki-Nakano type vanishing theorems.
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