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Abstracts

W

Geometry of linear sections of rational homogeneous spaces

fHRdE

Abstract: Rational homogeneous varieties are among the simplest algebraic varieties, and a better
understanding of them is always a motivation for the development of algebraic geometry. The
geometry of general linear sections of rational homogeneous spaces are as expected, but special ones
may have much richer geometry which remains to be explored systematically. I'll survey recent
progress in this direction.

Vector bundles on Flag Varieties

=]

I

Abstract: We will introduce the background of holomorphic vector bundles on complex projective
spaces and study splitting properties of vector bundles on flag varieties over algebraic closed field k.
Uniform vector bundles of rank less than or equal to d over the Grassmannian manifold G(d,n) in
arbitrary algebraic closed field will be also considered. In addition, we will talk about the
generalization of the Grauert-Mulich-Barth theorem on semistable bundles to flag varieties over the
field characteristic 0. This is a joint work with R. Du and X.Y. Fang.

The N-Mixed-Spin-P field theory and BCOV's Feynman rule
R

Abstract: During the last two decades, it has been one of the central problem to compute the
Gromov-Witten invariants of Calabi—Yau 3-folds. In this talk, we will discuss the recent mathematical
approach to the all genera Gromov-Witten potential functions of the quintic threefolds. We will also
discuss about the possible generalization of our method. This is a joint work with Huailiang Chang,
Weiping Li and Jun Li.
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Minimal log discrepancies of 3-dimensional non-canonical singularities
AN

Abstract: Canonical and terminal singularities, introduced by Reid, appear naturally in minimal
model program and play important roles in the birational classification of higher dimensional
algebraic varieties. Such singularities are well-understood in dimension 3, while the property of
non-canonical singularities is still mysterious. We investigate the difference between canonical and
non-canonical singularities via minimal log discrepancies (MLD). We show that there is a gap
between MLD of 3-dimensional non-canonical singularities and that of 3-dimensional canonical
singularities, which is predicted by a conjecture of Shokurov.

This result on local singularities has applications to global geometry of Calabi—Yau 3-folds. We show
that the set of all non-canonical kit Calabi-Yau 3-folds are bounded modulo flops, and the global
indices of all kIt Calabi—Yau 3-folds are bounded from above.

Euler characteristics in the quantum K-theory of flag varieties

AL

Abstract: In this talk, we will discuss the sum of the Schubert structure coefficients in the
equivariant quantum K-theory of flag varieties G/P. We will show that the sheaf Euler characteristic of
the equivariant quantum K-product of a Schubert class and an opposite Schubert class is equal to g™d,
where d is the smallest degree of a rational curve joining the two Schubert varieties. Along the way,
we provide a description of the smallest degree d in terms of its projections to flag varieties de fined
by maximal parabolic subgroups. This is my joint work with Anders Buch, Sjuvon Chung and
Leonardo Mihalcea.

Recognizing rational homogeneous spaces of Picard number one by the
varieties of minimal rational tangents
7 I

Abstract: Let G/P be a rational homogeneous space of Picard number one, and X be a Fano
manifold of Picard number one. In this talk we will show that if the VMRT (varieties of minimal
rational tangents) at a general point of X is projectively equivalent to that of G/P, then X itself is
isomorphic to G/P. Roughly speaking, by the VMRT of X at a general point x we mean the set of
tangent directions of those rational curves which have minimal degree among the rational curves on X
passing through x. The long root cases of this characterization of G/P are obtained by Mok and
Hong-Hwang in 2008. In joint works with Hwang, and Hwang-Timashev, we settle the short root
cases.
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Higher genus Gromov-Witten invariants via NMSP

FRF

Abstract: Higher genus Gromov-Witten invariants of compact Calabi-Yau threefolds are studied
extensively by mathematicians and physicists. These GW invariants are conjectured to have some
inner structures, called BCOV Feynman summation rule. We will talk about the recent work of using
N-mixed-spin-P-fields (NMSP for short) and Givental’s R-matrix technique to solve this conjecture.

Homological projective duality and categorical Plucker formula.

2 T50E

Abstract: | will explain recent joint work with Qing Yuan Jiang and Ying Xie on homological
projective duality and categorical Plucker formula for derived categories of coherent sheaves.

Optimal destabilization of K-unstable Fano varieties via stability
thresholds

KRN =

Abstract: We show that for a K-unstable Fano variety, any divisorial valuation computing its
stability threshold induces a special degeneration preserving stability thresholds. We also show
openness of K-semistability under the conjecture of existence of divisorial valuation computing
stability thresholds. As an application, we show that greatest Ricci lower bounds of Fano manifolds
form a finite set of rational numbers in any fixed dimension. As a key step of the proofs, we adapt
Li-Xu's process producing special test configurations to twisted K-stability in the sense of Dervan.
This is joint work with Harold Blum and Chuyu Zhou.

Slope of fibred surfaces and its application.
=F

Abstract: For a fibred surface $f: S \to C$, its slope $\lambda_f$ is heavily related to the
geometrical properties of both the fibers of $f$ and the surface $S$ itself. In this talk, | will report
joint work with K. Zuo on the lower bound of the slope, and its application.
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Representation of G1T-modules and affine Springer fibres
Ly

Abstract: G1T-modules is an important family of objects in the study of modular representations of
algebraic groups. We will explain some links between the centre of their representation categories to
the cohomology of some affine Springer fibres. Joint work with Eric Vasserot.

Local global principles over function fields
H 5

Abstract: Given a variety defined over a number field or the function field of an algebraic curve,
local global principles try to characterize the set of rational points inside the set of adelic points. I will
talk about some recent results about local global principles over function fields of a curve using
geometric methods.

Invariants of Calabi-Yau categories
WA

Abstract: We clarify some of the details in Costello's definition of Gromov-Witten type invariants
associated to Calabi-Yau A-infinity categories, using Kontsevich-Soibelman's PROP-action of ribbon
graphs on Hochschild chain complexes. This combinatorial approach makes the definition completely
explicit and even computable in certain cases. In particular, when applied to the bounded derived
category of coherent sheaves, we obtain invariants of smooth projective Calabi-Yau manifolds,
conjecturally mirror to Gromov-Witten/FIRW theory.

This is a joint work in progress with Andrei Caldararu.

On the ampleness of the cotangent bundles of complete intersections
ULV

Abstract: We present the proof of the {\s| Debarre Ampleness Conjecture:} {\em The cotangent
bundle $\Omega_X$ of the intersection $X=H_1 \cap\cdots \cap H_c$ of $c \gegslant N/2$ generic
hypersurfaces $H_i\subset \mathbb{ P} {\mathbb{C}}"N$ of high degrees $d_1, \dots,

d_c\gg 1% is ample}.
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K-moduli of Fano varieties
YFiRFH

Abstract: In the last a few years, there is a tremendous progress in people's understanding of
K-stability of Fano varieties. One guiding question is the construction of K-moduli for Fano varieties,
i.e. a projective moduli space which precisely parametrises all K-polystable Fano varieties with given
numerical invariants. | will discuss the progress made by people and the remaining unknown part of
this question.

Fundamental Gerbes and their Representations
K%

Abstract: In this talk I will first introduce the technique of Tannakian categories and its beautiful
geometric interpretation, namely the affine gerbes. Then as an example, | will introduce the Nori
fundamental gerbes due to F. Tonini and me.

Relative Severi inequality for fibrations of maximal Albanese dimension

S i

Abstract: Severi inequality is a comparison between two fundamental birational invariants: the
canonical volume and the Euler characteristic, of a variety of maximal Albanese dimension. In this
talk, a relative Severi inequality will be introduced. That is, we establish a new inequality about the
relative canonical volume and the relative Euler characteristic of a fibration of maximal Albanese
dimension. This is a joint work with Yong Hu.

SRESRHBIUT: RR5HRE
J 175
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A note on a smooth projective surface with Picard number 2

4R
ARG

Abstract: We characterize the integral Zariski decomposition of a smooth projective surface with
Picard number 2 to partially solve a problem of B. Harbourne, P. Pokora, and H. Tutaj-Gasinska
[Electron. Res. Announc. Math. Sci. 22 (2015), 103--108].

A5 JFHERIME Fano BT/ Fano e

RIS
TRt

Abstract: AT &I T AIEXT (XA 72K, Hp X2 —A Fano i/, A 2 X —MERT
I HHE S 2 BA Picard £ 1 1 RFANITE Fano WL  FA T E P RRRR RIS TE N 45 X FEY
XTI 2R H—oh A R TR B H A S —0l BT, H 8 A AR T2
[ G e 58 H A 2 X BRI FTR 1.

one spherical metrics on Riemann surfaces

RFE G
RIEERF

Abstract: A cone spherical metric on a compact Riemann surface $X$ is a conformal metric of
constant curvature $+1$ with finitely many conical singularities. The singularities of the metric can be
described by a real divisor $D3$. An open question called Picard-Poincar\'e problem is whether there
exists a cone spherical metric for properly given $(X, D)$ such that the singularities of the metric are
described by the divisor $D$. In this talk, | will report an existence result of meromorphic 1-forms
with real periods on Riemann surface and an angle constraints for reducible metrics on the Riemann
sphere. For the irreducible metrics, by using projective structures, we prove that if $D$ is effective,
then they always can be obtained from rank $2$ stable vector bundles with line subbundles. At last, |
will talk about how to construct a special class of cone spherical metrics by Strebel differentials. This
is a joint work with Bo Li, Lingguang Li and Bin Xu.
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On projective 4-folds of general type with the geometric genus greater
than 1

SENS
CEES

Abstract: We show that for nonsingular projective 4-folds V of general type with the geometric
genus $p_g>1$, $\varphi_{33}$ is birational onto the image and the canonical volume Vol(V) has the
lower bound $\frac{1}{620}3. This is a joint work with Meng Chen.

Classification of Symplectic Automorphism Groups of Smooth Cubic
Fourfolds

AL

B

Abstract: Cubic fourfold is an intensively studied object in algebraic geometry, with close relations
to hyper-Kahler geometry. In this talk | will report a recent work with Radu Laza on a classification of
all groups of symplectic automorphisms of smooth cubic fourfolds. The main inputs are the global
Torelli theorem for cubic fourfolds and the classification of the fixed-point sublattices of the Leech
lattice. Among the highlights of our results, we note that there are exactly 34 possible groups of
symplectic automorphisms, with 6 maximal cases, and all the groups are subgroups of the Conway
group.

Optimal destabilization of K-unstable Fano varieties via stability
threshold.

CEs
fesoks

Abstract: The concept twisted K-stability is originally introduced by R. Dervan in analytic side. In
this talk, | will introduce an algebraic approach to twisted K-stability for K-unstable Fano
varieties. Then we explain that it also admits a good special test configuration theory parallel to that
of K-stability developed by Chi Li and Chenyang Xu. As applications, | will give a special
approximation result for $\delta$ invariant, and show that $\delta$ invariant of the degeneration
induced by divisorial $\delta$ minimizer won't jump down. This is a joint work with H.Blum and
Yuchen Liu.
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