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Schedule

9/25 9/26 9/27 9/28 9/29
8:30-8:50 Registration
8:50-9:00 Opening
9:00-10:00 Catanese Mok Keum Zhang
Tea break
10:30-11:30 Oguiso Zuo Lee Kawamata
Lunch break
13:30-14:30 | Colloquium Chen Cascini Pignatelli
Tea break
15:00-16:00 | Gu Lecture Gongyo Wang Coughlan
16:20-17:20 Lacini
Banquet for Reception for
invited guests | all participants

® There will be a colloquium talk by Cascini and a Gu Lecture by Kawamata (both for general
audience) on the afternoon of 9/25, everyone is welcome to attend.
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Titles and Abstracts

Speaker: Paolo Cascini (Imperial College London)

Title: Threefolds of globally F-regular type

Abstract: As a special case of a conjecture by Schwede and Smith, we show that a smooth
complex projective threefold with nef anti-canonical divisor and of globally F-regular type is
weak Fano. Joint work with T. Kawakami and S. Takagi.

Speaker: Fabrizio Catanese (University of Bayreuth)

Title: Numerically and cohomologically trivial automorphisms of elliptic surfaces

Abstract: We say that an automorphism of a compact Kidhler manifold X is numerically trivial if it
acts trivially on rational cohomology, and cohomologically trivial if it acts trivially on integral
cohomology.

These groups were shown to be finite in the 70’s by Fujiki, and there has been ever since much
work of several authors in the case of algebraic surfaces S, dedicated mostly to the group
Aut_Q(S) of numerically trivial automorphisms.

As Noether said, curves were created by God, and surfaces by the devil, since it is very easy to
make mistakes on subtle issues.

After recalling the general status of this problematic according to the classification of surfaces,
and the earlier contributions which I gave jointly with Wenfei Liu before Covid, I will
concentrate on the difficult open case of properly elliptic surfaces, that is, minimal surfaces S of
Kodaira dimension 1.

Here I shall discuss joint results with Matthias Schuett and Wenfei Liu: for \chi >0 we have a
series of examples showing that there is no absolute upper bound for N : = |Aut_Q(S) |, even if
there are bounds depending on the bigenus P_2(S) and on the irregularity q(S).

In the case where \chi=0, S is isogenous to an elliptic product, and if if Aut*0(S) is infinite (i.e., S
is pseudo-elliptic), we show in Part I that the index of Aut™0(S) inside Aut_Z(S) is at most 2, and
classify exactly the cases where the index is 2.

If S is not pseudo elliptic, but with \chi=0, we show that Aut Z(S) can be only Z/2, Z/3, (Z/2)"2,
and that the first two cases do effectively occur. This is done in part I, which is joint work also
with Davide Frapporti and Christian Gleissner.

Also for \chi >0, we do not know how to have examples where Aut_Z(S) has strictly more than 3
elements. As a matter of fact, for p_g >0, it is very hard to see whether the action of elements of
Aut_Q(S) can be trivial on H*2(S,Z).
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We are still working to see how far from optimality our bounds for N are.

Speaker: Jungkai A. Chen (Taiwan University)

Title: Classification of three divisorial contractions to curves

Abstract: In minimal model program, elementary birational maps consists of divisorial
contractions, flips, and flops. It might be temptimg to classifiy these elementary maps in
dimension three. Thanks to the work of Mori, Kawamata, Hayakawa, Kawakita and Yamamoto,
threefold divisorial contractions to points are classified and they are known to be certain weighted
blowups. In this talk, we will explain a program for understanfing divisorial contractions.
Especially, we will explain the classification of threefold divisorial contractions to smooth curves.
This is a joint work with Hsin-Ku Chen and Jheng-Jie Chen.

Speaker: Stephen Coughlan (University of Limerick)

Title: Threefolds near the Noether line - Part 2

Abstract: This is the second part of a series of two seminars on a research project involving S.
Coughlan, Y. Hu, R. Pignatelli, and T. Zhang. In this second part, some (partly conjectural)
characterizations of three-dimensional algebraic varieties of general type which almost satisfy
equality in the Noether inequality will be given. These varieties are again fibrations in
(1,2)-surfaces. Sometimes they are simple fibrations, as in part 1, and sometimes there are new
phenomena. Some of these new phenomena will be described and their connection with the
KSBA compactification of the moduli space of (1,2)-surfaces will be explored.

Speaker: Yoshinori Gongyo (University of Tokyo)

Title: On twisted Kawamata's semi-positivity and finite generation of generalized canonical rings

Abstract: We give a twisted version of the Kawamata semi-positivity theorem by the Q-line
bundle with a vanishing Lelong number at every point. Moreover, we apply the result for the
finite generation problem of canonical rings for Birkar's generalized pairs. This is a joint work
with Shigeharu Takayama.

Speaker: Yujiro Kawamata (University of Tokyo)
Title: NC deformations of McKay correspondence

Abstract: Fourier-Mukai transformation and derived McKay correspondence are expected to be
extendable under semi-universal deformations including NC deformations. In this talk I will
consider an example of toric surface singularities and confirm this expectation for the derived
McKay correspondence. In order to find a tilting object, which gives the derived equivalence, on
the extended NC scheme, I need to show the vanishing of higher homomorphism groups between
rank 1 locally free right modules which are not invertible. I will explain how to reduce this
problem to some calculation on Cech cohomology groups.
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Speaker: JongHae Keum (Korea Institute for Advanced Study)

Title: Cox rings of regular surfaces

Abstract: The Cox ring of a variety is the total coordinate ring, i.e., the direct sum of all spaces of
global sections of all divisors.When this ring is finitely generated, the variety is called Mori
dream (MD). A necessary condition for being MD is the finite generatedness of the divisor class
group, i.e., the vanishing of the irregularity.Smooth rational surfaces with big anticanonical
divisor are MD. So are all del Pezzo surfaces.Rational elliptic surfaces are not MD, if they are
general.A K3 surface or an Enriques surface is MD if and only if its automorphism group is finite.
In this talk I will consider the case of surfaces of general type with geometric genus p_g=0, and
provide several examples that are MD.I will also provide Catanese's examples that are not
MD.This is a joint work with Kyoung-Seog Lee.

Speaker: Justin Lacini (Princeton University)

Title: Syzygies of adjoint linear series on projective varieties

Abstract: Syzygies of algebraic varieties have long been a topic of intense interest among
algebraists and geometers alike. Starting with the pioneering work of Mark Green on curves,
numerous attempts have been made to extend these results to higher dimensions. Ein and
Lazarsfeld proved that if A is a very ample line bundle, then K X + mA satisfies property N_p for
any m>=n+1+p. It has ever since been an open question if the same holds true for A ample and
basepoint free. In recent joint work with Purnaprajna Bangere we give a positive answer to this
question.

Speaker: Yongnam Lee (KAIST & IBS Center of Compleax Geometry)

Title: Morphisms from a very general hypersurface

Abstract: In this talk, we will talk about a non-binational surjective morphism from a very general
hypersurface X to a normal projective variety Y. We first show Y is a Fano variety if the degree of
the morphism is bigger than a constant C where C depends on the dimension and degree of X.
Next we prove an optimal upper bound of the morphism which is degree of X provided that Y is
factorial, degree of the morphism is prime and bigger than a constant E where E depends only on
the dimension of X. Also we will show that Y is a projective space under some conditions. This is
a joint work with Yujie Luo and De-Qi Zhang.

Speaker: Ngaiming Mok (Hong Kong University)

Title: Geometric structures and sub-structures arising from varieties of minimal rational tangents
and their tangential linear sections
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Abstract Let X be a uniruled projective manifold and K be an irreducible
component of a moduli space of minimal rational curves on X. Starting in the late
1990s, I have developed with Jun-Muk Hwang the basics of a geometric theory
of varieties of minimal rational tangents (VMRTs) %,(X) C PT,(X) on (X,K),
captured by the VMRT structure 7 : €(X) — X, which generalizes S-structures
on irreducible Hermitian symmetric spaces S = G/ P of rank > 2. More recently I
have been further developing with collaborators a theory of geometric substructures
on (X, K), called sub-VMRT structures, supported on a complex submanifold S C
W of an open subset W C X in the complex topology and defined by taking
intersections of VMRT's with projectivized tangent subspaces on S, given by w :
€ (S) = S, €.(S) := €,(X) NPT,(S). Here w : €(S) — S is assumed surjective.

In this lecture, I will focus on characterization problems involving VMRTSs
and sub-VMRTSs. This includes the Recognition Problem for the characterization
of a rational homogeneous space X of Picard number 1 by its VMRT %,(X) C
PT,(X) at a general point (Mok, Hong-Hwang, Hwang-Li), and also the problem
in algebraic geometry of characterizing certain projective subvarieties of X such
as Schubert cycles (Hong-Mok, Hong-Park, Mok-Zhang). In addition, we give
applications of such a study to rigidity problems in several complex variables (Kim-
Mok-Seo) and Kahler geometry (Mok-Yang).

Speaker: Keiji Oguiso (University of Tokyo)
Title: Automorphisms of Calabi-Yau threefolds from algebraic dynamics

Abstract: In dimension 2, the existence of positive algebraic entropy (birational) automorphisms
do not determine the target surfaces much among each possible Enriques-Kodaira class. In this
talk, I would like to discuss some phenomena in which a positive algebraic entropy (birational)
automorphism of a Calabi-Yau threefold with some natural additional condition or some
conjectural assumption determines/classifies the target Calabi-Yau threefolds fairly explicitly.

Speaker: Roberto Pignatelli (Universita di Trento)

Title: Threefolds near the Noether line - Part 1

Abstract: This is the first part of a series of two seminars on a research project involving S.
Coughlan, Y. Hu, R. Pignatelli, and T. Zhang. In this first part, after recalling Noether's inequality
for three-dimensional algebraic varieties of general type, simple fibrations in (1,2)-surfaces will
be introduced. Then, a characterization of varieties that satisfy equality in the aforementioned
inequality will be presented in terms of such fibrations, and finally, the structure of the
corresponding moduli spaces will be discussed.

Speaker: Chengxi Wang (Tsinghua University)

Title: Wall-crossing for K-moduli spaces of certain families of weighted projective hypersurfaces
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Abstract: In this talk, we describe the K-moduli spaces of hypersurfaces of degree 2(n+3) in
weighted projective spaces P(1,2,n+2,n+3). We show that the K-polystable limits of these
weighted hypersurfaces are also weighted hypersurfaces of the same degree in the same weighted
projective space. This is achieved by an explicit study of the wall crossing for K-moduli spaces
M w of certain log Fano pairs with coefficient w whose double cover gives the weighted
hypersurface. Also, we show that the wall crossing of M_w coincides with variation of GIT
except at the last K-moduli wall which gives a divisorial contraction. Our K-moduli spaces
provide new birational models for some natural loci in the moduli space of marked hyperelliptic
curves. This is based on my work with In-Kyun Kim and Yuchen Liu.

Speaker: De-Qi Zhang (National University of Singapore)

Title: Wild automorphisms of projective varieties (maps having no invariant proper subsets), and
Motivations from Gelfant-Kirillov dimension

Abstract: An automorphism g on a projective variety X is a wild automorphism if it does not fix
any Zariski closed proper subset of X. It has been conjectured by Reichstein, Rogalski and J J
Zhang 18 years ago that such an X is an abelian variety, and g is of zero entropy. We report the
progress on it, and also the motivation of it from Gelfand-Kirillov dimension. This is based on the
joint paper with Oguiso and early work with HY Lin and TC Dinh.

Speaker: Kang Zuo (Wuhan University)

Title: On the distribution of non-rigid families in the moduli spaces

Abstract: I shall report on a recent joint paper with Ke Chen, Tianzhi Hu and Ruiran Sun. We
introduce the notions of very general rigidity and generic rigidity to characterize the distribution
of non-rigid families in the corresponding moduli space. Our main results focus on moduli spaces
of polarized manifolds where the infinitesimal Torelli theorem holds. We show that if the derived
Mumford-Tate group of the associated polarized Z-variation of Hodge structures is absolutely
simple, then the moduli space M has the very general rigidity property, meaning all non-rigid
families are contained within a countable union of closed strict irreducible subschemes of M . If,
in addition, the associated Mumford-Tate domain is not a bounded symmetric domain of rank
greater than one, then the moduli space exhibits a stronger rigidity property, generic rigidity,
where the countable union in the definition of very general rigidity is replaced by a finite union.
As a corollary of the generic rigidity, we establish a geometric version of the Bombieri-Lang-type
finiteness result.
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Accommodation

For invited speakers:
Fraser Place Wujiaochang Shanghai & i 1 ffi 3785 2% 15 /> B 10 5
1258 Yinhang Road, Yangpu District, Shanghai

For registered participants:

SCMS Guest House %020 % %

Near Gate 3, Jiangwan Campus, Fudan University
2005 Songhu Road, Yangpu District, Shanghai
Tel: 021-31243777

(Breakfast not included)

Note: SCMS Guest House is next to the Gate 3 of Jiangwan Campus, Fudan University
(off-campus). Since it is not open to the public, the gate to the guest house is
kept locked. You need to ring a bell when you arrive.

Direction

From Pudong airport (PVG)
Taxi: takes about 50 mins and costs around 170 RMB.
Subway: line 2 and line 10 to Xinjiangwancheng Station, and walk about 5 mins.

From Honggiao Airport (SHA) / Honggiao Railway Station
Taxi: takes about 50 mins and costs around 95 RMB.
Subway: line 10 to Xinjiangwancheng Station, and walk about 5 mins.
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Dining information

Dining hall on Campus:

You can use meal tickets for all meals at the new dining hall, during the following time.
Breakfast: 06:30-08:30

Lunch: 11:00-14:00

Dinner: 17:00-19:30

Tips:

1. Each ticket is I0RMB, no changes.

2. In most windows, there are 2 lines, you need to order the food in the first line using the order
machine, and wait for your order in the second line.

3. Most staff in the dining hall do not understand English, if you do not know how to order, you
can follow local people or ask students for help; the safest choice is the self-chosen dishes in the
middle of 2™ floor: it is super-market style, just choose and pay.

4. The following windows are NOT AVAILABLE for tickets: Halal windows at 1% Floor (first 2
windows from the left-hand-side); Pay-by-Weight and Peking Duck at 3* Floor.

Restaurants in UFUN Mall (&75)
Located near Gate 3 of Jiangwan Campus (15 mins walking from SCMS).

Waujiaochang (L) Area:

There are many fancy restaurants in shopping malls in this area; it takes 15 mins from Campus to
get there via the subway Line 10.
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