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i AN BrEm, Wil Ky
Speaker: Yongbin Ruan, Zhejiang University

ALH = X ERBS
Title: Logarithmic R-map
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Abstract: The fundamental object of Gromov-Witten theory is the notation of stable
map to a target Kahler/Symplectic manifold. In LG A-model in physics, the target
carries an additional $C"*$ action called R-charge. It twisted the notation of map in
so called gauged linear sigma model. Furthermore, its moduli space is noncompact
even with stability condition. In the talk, we will introduce the notation of $R$-map.
The effort to compactify it leads to the theory of Logarithmic R-maps. This is a joint
work with Qile Chen and Felix Janda.

45 N: Caucher Birkar, J&# A%
Speaker: Caucher Birkar, Tsinghua University

BLH: Calabi-Yauff 275 8] ¥ L]
Title: Geometry of Calabi-Yau fibre spaces
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Abstract: In the classification scheme of algebraic varieties, Calabi-Yau fibrations
appear naturally and they play a key role. A large class of varieties admits such a
fibration birationally. So it is vital to understand such structures. In this talk I will
describe some recent results in this direction.
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Speaker: Yongqgiang Liu, University of Science and Technology of China

BH : e R R L ILA2-BUAAR B AN R S AR £
Title: L"2-type invariants and cohomology jump loci for smooth complex quasi-
projective varieties
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Abstract: Let X be a smooth complex quasi-projective variety with a fixed
epimorphism v : n 1(X) — Z. We consider the asymptotic behavior of invariants
such as Betti numbers and the order of the torsion subgroup of singular homology
associated to v, known as the L"2-type invariants. For degree 1, we give concrete
formulas to compute these invariants by geometric information of X. The proof relies
on the theory of cohomology jump loci. As an application, when X is a hyperplane
arrangement complement, a combinatorial upper bound is given for the number of
parallel positive dimension components in degree 1 cohomology jump loci with
complex coefficients. Joint work with Fengling Li.

R N BiARS, PElIR
Speaker: Chuanhao Wei, Westlake University

ALH ol AR A EE T BRI ST K odaira 21 26 8 B
Title: Kodaira-type vanishings via Nonabelian Hodge Theory
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Abstract: In the past decade, Mochizuki has completed the spectacular theory of
mixed Twistor D-modules. In this talk, I will first briefly introduce this result. Then, I
will show that Kodaira-type vanishing still holds under the setting of mixed Twistor
D-modules, which generalizes Saito vanishing under the setting of mixed Hodge
Modules. I will also introduce a relative version and a version of Kawamata-Viehweg
vanishing with Q-divisors, under this general setting. Both of them seem to be new
even in the mixed Hodge Modules setting.
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Speaker: Chenyang Xu, Peking University &Princeton University

AH kA IR S K-A2
Title: Higher rank finite generation and K-stability
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Abstract: A key question raised in the study of K-stability of Fano varieties is the
finite generation of the associated graded ring for valuations computing its stability
threshold. In fact, it is closely related to the compactness of the moduli space
parametrizing K-polystable Fano varieties, as well as the algebraic
Yau-Tian-Donaldson Conjecture. While when the valuation is divisorial, the finite
generation follows from standard minimal model program results; for valuations with
higher rational ranks, proving it needs substantially new ideas. We will discuss the
circle of ideas developed around this new type of finite generation result, and its
consequences on completing the solutions of major problems in K-stability theory.

Rt N WA, EARITTE R
Speaker: Shengli Tan, East China Normal University

AUH YL RIEA R ST TR A BN &

Title: Modular invariant of fibrations and birational invariant of differential equations
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Abstract: In the 19th century, mathematicians such as Poincare and Penlevi noticed
that parametric algebraic curves (a pencil of algebraic curves) were analytical
solutions to an ordinary differential equation of a certain order, so they suggested the
use of complex algebraic geometry to study differential equations. In particular, find
the topological properties of algebraic curves that can be generalized to differential
equation. I n recent 30 years, this problem has attracted people's attention again, and
the theory of algebraic curve bundles has been gradually extended to differential
equations, such as the fibration normal intersection minimal model, modular Kodaira



dimensions, modular invariant and so on. This talk will introduce the research
progress in this area.

W N AR, REER
Speaker: Mingshuo Zhou, Tianjin University
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Title: Moduli space of parabolic bundles on a curve

WE. Ee,  JRAT A [E] A e 2 b P ) B AR TR AR AL
(Narasimhan-Ramadas-Sun /7 7£)>RiE B Verlinde A 3. 28 )5, FRATE IR AL 777E
W& TR IERF RIS AR TA) (58T — R B i e AN 9D 50> BOF-70 2R 5
X IV Ve 202 A AF 1 AR

Abstract: In this talk, we will review a program (by Narasimhan-Ramadas and Sun)
on the proof of Verlinde formula by using degeneration of moduli spaces of parabolic
bundles on curves. We will also show how the degeneration argument can be used to
prove F-splitting of moduli space of parabolic bundles (for generic choice of parabolic
points) on a generic curve in positive characteristic. This is a joint work with
Professor Xiaotao Sun.
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Speaker: Hao Sun, Shanghai Normal University

BH: =B 4E1k FBridgeland 2 5E 544
Title: Bridgeland stability conditions on fibred threefolds
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Abstract: Since Bridgeland's introduction in 2007, stability conditions for
triangulated categories have drawn a lot of attentions, and have been investigated
intensively. The existence of stability conditions on threefolds is often considered the
biggest open problem in the theory of Bridgeland stability conditions. In 2014, Bayer,
Macri and Toda introduced a conjectural construction of Bridgeland stability



conditions for any projective threefold. Here the problem was reduced to proving a
Bogomolov-Gieseker type inequality for the third Chern character of tilt-stable
objects. It has been shown to hold for Fano 3-folds, abelian 3-folds, quintic threefolds,
etc. In this talk, we will give a conjectural construction of stability conditions on the
derived category of fibred threefolds. The construction also depends on a conjectural
Bogomolov-Gieseker type inequality for certain stable complexes. We prove the
conjectural Bogomolov-Gieseker type inequalities for ruled threefolds. It gives a type
of strong Bogomolov inequality. If time permits, we will discuss the applications of
Bogomolov-Gieseker type inequalities to Fujita's conjecture and curve counting
theory.

# AN : Will Donovan, J5H K2
Speaker: Will Donovan, Tsinghua University

@ H: Calabi-YauH 1] 5 JE
Title: Simplices in the Calabi-Yau web
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Abstract: Calabi-Yau manifolds of a given dimension are connected by an intricate
web of birational maps, which can be studied from the viewpoint of mirror symmetry.
I will focus on a sequence of singularities in dimension 4 and above, each given by a
cone of rank 1 tensors of a certain signature. These have resolutions naturally
corresponding to vertices of a simplex, and illustrate new structures that arise for 4-
folds and beyond.
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Speaker: Sheng Rao, Wuhan University
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Title: Deformation limit and invariance of plurigenera of Moishezon varieties
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Abstract: This talk mainly concerns two topics on the deformations of Moishezon
varieties. The first one is a long-standing conjecture that the smooth deformation limit



of projective or Moishezon manifolds is Moishezon. We will prove this conjecture
under some mild condition on the limit fiber. The second one is deformation
invariance of plurigenera, particularly on a question of Demailly whether a smooth
family of nonsingular projective varieties admits the deformation invariance of
plurigenera. We confirm this more generally for a smooth fiberwise Moishezon
family, and also prove a flat family case. This talk is mainly based on three joint
works with I-Hsun Tsai and Yi Li.

WA N XA, P EREER

Speaker: Jie Liu, Chinese Academy of Sciences

AU : FanoMRE5H RIARERR IR F 7

Title: Bounding algebraic ranks of Fano foliations
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Abstract: One of the central problems in the theory of foliations is to find conditions
that guarantee the existence of algebraic leaves and the notion of algebraic rank is
introduced to measure the algebraicity of leaves of a foliation. Inspired by the
previous works on the classification of Fano varieties with large indices or large
Seshadri constants, I will discuss how to use global or local invariants related to the
positivity of the anti-canonical divisor of a Fano foliation to give a sharp lower bound
of its algebraic rank.
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Speaker: Wenhao Ou, Chinese Academy of Sciences
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Title: Projective varieties whose tangent bundle contains certain positivity
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Abstract: In this talk, we survey our recent works on projective varieties whose
tangent bundle contains a positive subsheaf.
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Speaker: Yi Gu, Suzhou University
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Title: Counterexamples to Fujita’s conjecture in positive characteristic
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Abstract: Let X be a smooth projective variety of dimension d over field of complex
numbers and A be an ample divisor on it. In 1987, Fujita conjectured that K+nA is
free of base points if nd+1 and very ample if nd+2. We will show this conjecture fails
in positive characteristic. More precisely, for any algebraically closed field of positive
characteristic and any integer m, we show there is a surface X along with an ample
divisor A such that K+mA is not free of base points. This is a joint work with Lei
Zhang and Yongming Zhang.
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Title: Rigidity theorems in complex dynamics
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Abstract: With Zhuchao Ji, we have recently proved and reproved some rigidity
theorems in complex dynamics. Our proof combines ideas from complex dynamics,
non-archimedean dynamics, and algebraic geometry.

A remarkable theorem due to McMullen asserts that, aside from the flexible Lattés
family, the multiplier spectrum of periodic points determines the conjugacy class of
rational maps up to finitely many choices. The proof relies on Thurston’s rigidity



theorem for PCF maps, in where Teichmiiller theory is an essential tool. We will give
a new proof of McMullen’s theorem without using quasiconformal maps or
Teichmiiller theory. The above results are based on two new criterions we proved for
the rational function to be exception. Applying them, we also proved the rigidity of
the marked length and multiplier spectrums, simplified the proof of Zdunik's rigidity
theorem for Hausdorff measures, and proved the two conjectures of Milnor.
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Speaker: Yang Zhou, Fudan University
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Title: K-theoretic quasimap wall-crossing and applications
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Abstract: The K-theoretic Gromov-Witten invariants virtually count algebraic curves
in smooth projective manifolds or orbifolds, using K-theory as an intersection theory.
They are interesting due to their connections to 3d gauge theories and representation
theory. For a large class of GIT quotients, the quasimap invariants are analogous to
the Gromov-Witten invariants, defined using the moduli of epsilon-stable quasimaps
as an alternative compactification of the space of maps from smooth domain curves.
As epsilon varies, there is a wall-crossing phenomenon, and recovering the Gromov-
Witten theory as epsilon tends to infinity. In this talk, I will talk about the quasimap
wall-crossing of K-theoretic Gromov-Witten invariants and its applications. It is
similar to the quasimap wall-crossing for cohomological Gromov-Witten invariants,
but the permutation-equivariant structure and some orbifold subtleties lead to
interesting new phenomena for the K-theoretic invariants. This is a joint work with
Ming Zhang.
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Speaker: Zhixian Zhu, Capital Normal University
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Title: $k$-jet ampleness of line bundles on toric variety
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Abstract: $k$-jet ampleness of line bundles generalizes globally generation and very
ampleness by existence of enough global sections to separate higher order analogues
of tangent vectors. We give some sharp bounds guaranteeing that a line bundle on a
projective toric variety, in terms of its intersection numbers with the invariant curves
and its Seshadri constants. As an application, we prove the k-jet generalizations of
Fujita’s conjectures on toric varieties with arbitrary singularities. This is a joint work
with Jose Gonzalez.

WEN: #ik, EEKE

Speaker: Jingjun Han, Fudan University
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Title: On ACC for minimal log discrepancies for exceptionally non-canonical pairs
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Abstract: We reduce the termination of flips to the termination of terminal flips and
the ACC conjecture for minimal log discrepancies for exceptionally non-canonical
pairs. In particular, the ACC conjecture implies the termination of flips in dimension
four. We also show the ACC conjecture holds in dimension three. This is an ongoing
joint work with Jihao Liu.
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Speaker: Yong Hu, Shanghai Jiaotong University

AUH : AMEFR— i = AR
Title: Algebraic threefolds of general type with small volume
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Abstract: It is known that the optimal Noether inequality $\vol(X) \ge
\frac{4}{3}p_g(X) - \frac{10}{3}$ holds for every $3$-fold $X$ of general type with
$p_g(X) \ge 118. In this paper, we give a complete classification of $3$-folds $X$ of
general type with $p_g(X) \ge 11§ satisfying the above equality by giving the explicit
structure of a relative canonical model of $X$. This model coincides with the
canonical model of $X$ when $p g(X) \ge 23$. We also establish the second and
third optimal Noether inequalities for $3$-folds $X$ of general type with $p g(X) \ge
118. These results answer two open questions raised by J. Chen, M. Chen and C. Jiang,
and in dimension three an open question raised by J. Chen and C. Lai. A novel
phenomenon shows that there is a one-to-one correspondence between the three
Noecther inequalities and three possible residues of $p g(X)$ modulo $3$. This is a
joint work with Tong Zhang.

Wit N R, MRS
Speaker: Zhan Li, Southern Uniersity of Science and Technology
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Title: Morrison-Kawamata cone conjecture for Calabi-Yau fiber spaces
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Abstract: In this talk, I will explain the relationship between the Morrison-Kawamata
cone conjecture for Calabi-Yau fiber spaces and the existence of Shokurov polytopes.
For K3 fibrations, this enables us to establish the existence of (weak) fundamental
domains for movable cones. This is a joint work with Hang Zhao.
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R N P, WK
Speaker: Cheng Shu, Zhejiang, University
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Title: Mixed Hodge polynomials of character varieties
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Abstract: Hausel, Letellier and Rodriguez-Villegas computed the E-polynomial of
character varieties with generic semi-simple conjugacy classes. Their computation led
to a conjectural formula for the mixed Hodge polynomial of character varieties. We
will recall their results and introduce character varieties that are unitary in the global
sense. The same method gives a conjectural formula for the mixed Hodge polynomial,
which is built of Macdonald polynomials and wreath Macdonald polynomials.

N B, T ERER

Speaker: Renjie Lv, Chinese Academy of Sciences
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Title: Degenerations to secant cubic hypersurfaces and limiting Hodge structures
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Abstract: The secant variety of the Veronese surface is a singular cubic fourfold,
which plays a significant role in Laza's work studying the moduli space of cubic
fourfolds. One key ingredient is the limiting mixed Hodge structure on a one-
parameter degeneration to the secant cubic fourfold. Hassett revealed Hodge-theoretic
and geometric relations between the limit mixed Hodge structure and



degree two K3 surfaces. In this talk, we study the limiting Hodge structures on
degenerations to the cubic hypersurface which is the secant variety of Severi variety
as the higher analogue of the Veronese surface. We show that the behavior of the
degeneration of Hodge structures is slightly different from the case of cubic fourfolds
in Hodge-theoretic aspect, but has similar pattern in geometric aspect. Using the limit
mixed Hodge structure and Usui's partial compactification, we characterize a local
extension of the period map for the corresponding cubic hypersurfaces. This is a joint
work with Zhiwei Zhen.
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Title: Conics on Gushel--Mukai fourfolds, EPW sextics and Bridgeland moduli
spaces

WE: —A—HMGushel—Mukai (GM) PUgEfE 1)k i 2 20 A XS —
HEPWNIRIE (et —MEgl#u4Ei%) A — 1 $S\mathbb (P} 1$-£7 484 . &
AR, WUl — R — RGM U 4E % Kuznetsov 7y 3¢ E 1 B LL£505E Xf
% [{)Bridgeland 5 45 8], 5%HH ~EEPW NIKFE 8. XRE T Perry--Pertusi—
Zhaoft tH ) iR @l AFNHEW, FRATIEHXFHE AL T I Kuznetsov—Perry 548,
B an SR AR — I GMIU4E R [ K uznetsov 7 32—, EATTHENCE B . 1X
JE A Zhiyu Liu L} Shizhuo Zhang & 1F A 45 5 .

Abstract: Conics on a general Gushel--Mukai(GM) fourfold is an essential
$\mathbb {P}"1$-fibration over its associated double dual EPW sextic, which is a
hyperkéhler fourfold. In this talk, I will identify the double dual EPW sextic with the
Bridgeland moduli space of stable objects in the Kuznetsov component of a very
general GM fourfold. This answers the question raised by Perry--Pertusi--Zhao. As a
corollary, we prove the Kuznetsov--Perry conjecture in this case, i.e., if Kuznetsov
components of two very general GM fourfolds are equivalent, then, they are birational.
This is a joint work with Zhiyu Liu and Shizhuo Zhang.
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Title: BV filtrations of moduli space of stable sheaves
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Abstract: Voisin introduced a filtration (called Beauville-Voisin filtration) on zero-
cycles of an arbitrary projective hyper-Kéhler manifold as an opposite to the
conjectural Bloch-Beilinson filtration. When the hyper-Kéhler manifold is a smooth
projective moduli space of stable sheaves on a K3 surface, the BV filtration is
expected to be controlled by O'Grady's filtration on the K3 surface and be equal to the
filtration defined by Shen-Yin-Zhao. We confirm this expection and obtain some
consequences. This is a joint work with Zhiyuan Li.
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Title: On several boundedness problems on weak Q-Fano 3-folds
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Abstract: In this talk, I will describe my recent work concerning the upper bound of
anti-canonical volumes and anti-canonical stability index for weak Q-Fano 3-folds.
This is joint work with Chen Jiang.
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Title: On the action of symplectic automorphisms of fibred surfaces of lower genus
on $CH_0$
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Abstract: Let $S$ be a complex smooth projective surface with nonvanishing
geometric genus. The Bloch conjecture predicts that the group $Aut s(S)$ of
symplectic automorphisms of $S§ acts trivially on SCH_0(S) {alb}$. In this talk, I
will introduce our recent results on the above conjecture for fibred surfaces of lower
genus, say elliptic surfaces, fibrations of genus two. This are based on a joint work
and a joint work in progress with Wenfei Liu.
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Title: Tensor product theorem for parabolic I-connections
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Abstract: Let X be a smooth projective variety over an algebraically closed field k.
Let L be an ample line bundle over X and D a reduced effective normal crossing
divisor in X. In this talk, I will show that the tensor product of two parabolic pL-
semistable 1-connections over (X,D) is pL-semistable. Here we assume that the sum
of the rank of the l-connections < p+1 if char(k)=p>0. This is a joint work with Mao
Sheng.
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Title: On Sun-Yang-Zuo conjecture
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Abstract: The moduli space of semi-stable graded Higgs bundle over $ \P1 $ of rank
$ 28 degree § -1 $ , with logarithmic Higgs field which has poles at 4 points, is
isomorphic to projective line. If the defining field is of character $p$, then Higgs de-
Rham flow induces a morphism of projective line. Sun-Yang-Zuo conjecturedsuch
morphism is descended from p-multiplication by maps on an elliptic curve \pi: E

\to P*{1}. We will present a proof via parabolic pullback.
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Title: Chow groups of Gushel-Mukai fivefolds
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Abstract: Gushel-Mukai varieties are a type of Fano varieties, which share many
properties of cubic hypersurfaces, especially cubic fourfolds, and have been
intensively studied by Debarre and Kuznetsov. In this talk, I will give a complete
description of the Chow groups of complex Gushel-Mukai fivefolds via unramified
cohomology.
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