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How free boundary meet fixed boundary in Optimal
transportation

W 4
E RhE R R 2

We will discuss the global regularity of free boundary in optimal partial transport. In particular, we

will show that the free boundary always intersects the fixed boundary in a nice way.

Rigidity of positively curved steady Ricci solitons on manifolds
and orbifolds

AR B
e TR

Steady Ricci solitons are important examples of singularities models. In higher dimensions, singularity
models can be steady Ricci solitons on orbifolds. In this talk, we will review some rigidity theorems on
positively curved steady Ricci solitons on manifolds. We will also classify positively curved noncollapsed

steady Ricci solitons on orbifolds that dimension reduce to quotients of spheres.

Rigidity of hyperbolic polyhedral 3-manifolds

LA
HE R
We show the rigidity of hyperbolic cone 3-manifolds which are isometric gluing of hyperbolic tetra-

hedrons, i.e., the hyperbolic polyhedral metric is determined by its curvature. This is joint work with Ke

Feng and Chunlei Liu.

Austere matrices, austere submanifolds and Dupin hypersurfaces

A
JEHTUIE R
We introduce a recent work joint with Yi Zhou about austere matrices and austere submanifolds, which

is motivated from isoparametric theory and related to Bryant’s austere space and Dupin hypersurfaces.

In particular, we solve a problem proposed by Thorbergsson in his 2000 survey paper.

Constant scalar curvature Kahler metrics on minimal models

i FFE
R B B

We will review the existence of constant scalar curvature Kahler metrics on minimal models. Then
we will talk about the new estimates obtained for such canonical metrics. Finally we will talk about some

further problems. This is based on the joint work with Guo, Shi and Song.



Hyperbolic p-sum and horospherical p-Brunn-Minkowski theory

in hyperbolic space

The classical Brunn-Minkowski theory studies the geometry of convex bodies in Euclidean space by
use of the Minkowski sum. It originated from H. Brunn’s thesis in 1887 and H. Minkowski’s paper in 1903.
Since there is no universally acknowledged definition of the sum of two sets in hyperbolic space, there has
been no Brunn-Minkowski theory in hyperbolic space since 1903. In this talk, for any p>0 we introduce
a sum of two sets in hyperbolic space, and we call it the hyperbolic p-sum. Then we develop a Brunn-
Minkowski theory in hyperbolic space by use of our hyperbolic p-sum, and we call it the horospherical

p-Brunn-Minkowski theory. This is joint work with Botong Xu.

On the symplectic mean curvature flows

PEH
T EREERAR R
We will talk about the recent progress on symplectic mean curvature flows. We will prove a Bernstein

Type theorem for symplectic Translating Soliton. This is a joint work with Professor Han Xiaoli and Sun

Jun.

Recent progress on Bismut-Cheeger eta forms

X
AR E

The Bismut-Cheeger eta form is the family extension of the Atiyah-Patodi-Singer eta invariant. In
this talk, we will discuss our recent progress on generalizing the properties of the eta invariants to the

Bismut-Cheeger eta forms.

Complete Kahler manifolds with nonnegative Ricci curvature

X

AR R

We discuss several results on complete Kahler manifolds with nonnegative Ricci curvature.
1. A question of Ni on the average of scalar curvature on manifolds with nonnegative bisectional curvature
2. The finiteness of Ric" on manifolds with nonnegative Ricci curvature

3. A rigidity result on Kahler Ricci flat manifolds

Mean curvature rigidity phenomenon and its extensions

Tk

10



A theorem by Gromov asserts that for a hyperplane in the Euclidean space E®, any smooth pertur-
bation with compact support and nonnegative mean curvature H must be trivial (i.e. identical to the
original one). We will start by presenting Souam’s simple proof of this rigidity result using the tangency
principle. Then we consider similar problems for the unit (hyper-)sphere with mean curvature H=1 in E".
Our main result says that when one perturbs the sphere only in a hemisphere, and the mean curvature
H is no less than 1 for this smooth hypersurface after perturbation, then under quite natural conditions
it must be congruent to the round sphere. On the other hand, if the fixed part of the sphere is only a
small spherical cap, then there exist nontrivial perturbations on the complementary great spherical cap
such that H is greater than 1 on the perturbed part. If time allowed, I will report further results and open
problems in this direction. This is a joint work with Prof. Shibing CHEN (from USTC) and my previous
student Shengyang WANG.

Curvature estimates of ancient solutions to the mean curvature

flow of higher codimension

et =
HBURAE
In this talk, we shall discuss ancient solutions to the mean curvature flows. By carrying out refined
curvature estimates, we prove better rigidity theorems of complete noncompact ancient solutions to the

mean curvature flow in higher codimension under various Gauss image restriction. This is a joint work

with professor Y. L. Xin.

Quantitative maximal rigidities of Ricci curvature bounded below

HNE
R REvNES

In Riemannian geometry, a maximal rigidity on an n-manifold M of Ricci curvature bounded below
by (n-1)H is a statement that a geometric or topological quantity of M is bounded above by that of an n-
manifold of constant sectional curvature H, and =" implies that M itself has constant sectional curvature
H. A quantitative maximal rigidity says that if a geometric quantity of M is almost equal to the maximal,
then M admits a nearby metric of constant sectional curvature H. In this talk, we will survey some recent

advances in Metric Riemannian geometry in establishing quantitative maximal rigidities.

Blow up sets of Ricci curvatures of complete conformal metrics

PR
R REwNES

A version of the singular Yamabe problem in bounded domains yields complete conformal metrics
with negative constant scalar curvatures. In this talk, we will talk about blow-up phenomena of Ricci
curvatures of these metrics on domains whose boundary is close to certain limit set of a lower dimension.
We will characterize the blow-up set according to the Yamabe invariant of the underlying manifold. In
particular, we will prove that all points in the lower dimension part of the limit set belong to the blow-up
set on manifolds not conformally equivalent to the standard sphere and that all but one point in the
lower dimension part of the limit set belong to the blow-up set on manifolds conformally equivalent to the

standard sphere. We will demonstrate by examples that these results are optimal.

11



Extremal Metrics on Toric Manifolds

A
PR

An example of Apostolovet al. indicate that the condition of K-stability may not be correct one for
general polarised manifolds. Szekelyhidi modified definition of K-stability by filtration and stated a variant
of the Yau-Tian-Donaldson conjecture. We will talk about our proof of this variant of YTD conjecture

for toric manifolds and homogeneous toric bundles. This is jointed with Li An-Min and Lian Zhao.

Dirichlet problem for Krylov type equation in Riemannian

geometry

AR
EIRADNES

In this talk, I shall introduce a class of nonlinear elliptic equations in the Krylov type, which can
be viewed as a generalization of the Hessian equation. As applications, I shall talk about studying a
Plateau type problem for locally convex Weingarten hypersurfaces and the Dirichlet problem for a modified
Schouten tensor in the smooth closed Riemannian manifold with smooth boundary. This talk bases on

the joint works with Dr Shucan Xia and Ms Xinying Liu.

H-invariant revisited

T K]
Jentkes

The H-invariant was introduced to compute Perelman’s entropy along Kahler-Ricci flow. It is actually
the logarithm of an earlier invariant of Tian-Zhu. In this talk, I will start with some basics on Kahler

manifolds and H-invariant, then I will discuss some recent studies on this invariant and its variances.

Free boundary minimal hypersurfaces in locally wedge-shaped

manifolds

B Hi
RPN

Given a compact Riemannian manifold M"*! with smooth boundary dM, a free boundary minimal
hypersurface (FBMH) in M is a critical point for the area functional with respect to the variations that
constrain its boundary to lie in OM but be otherwise free to vary. When the ambient manifold M has
a stratified singular structure (e.g. a polyhedron), a natural question is whether there is a FBMH in
M with a compatible stratified singular structure (e.g. a minimal polygon whose k-skeleton lies in M’s
(k+1)-skeleton). In this talk, I will introduce related concepts of FBMHs in a class of spaces we call
locally wedge-shaped manifolds, whose boundaries are formed by faces and edges. By extending Almgren-
Pitts min-max theory, we show the existence of a C*® FBMH in any locally wedge-shaped manifolds
of dimension 3 < n + 1 < 6 with either acute wedge angle or right wedge angle coupled with a certain

additional assumption. This talk is based on the joint work with Liam Mazurowski.

12



Some progress on Llarull’s theorem and its generalizations

EHE
AR KA

Llarull’s theorem is a beautiful result about the scalar curvature obtained by the index theory method.
I will review some recent results about the generalization of Llarull’s theorem and a new proof of Llarull’s
theorem in the odd dimensional case, which are joint works with Yihan Li, Guangxiang Su and Weiping

Zhang.

The prescribed curvature problem in Minkowski space

FEK
S HRF

In this talk, we discuss the existence of smooth, entire, strictly convex, spacelike, prescribed oy
curvature hypersurfaces in Minkowski space. We further consider the related curvature flow in Minkowski

space.

Bernstein theorem in minimal surface theory

ook
B HR

We review our efforts to develop the theory of minimal submanifolds in the aspects of Bernstein

problem.

Curved Versions of the Ovsienko-Redou Operators

w At
ke

In the study of conformal geometry, it is fundamental understand the conformal invariant operators
involves in various of problems. For example, the well-known conformal Laplacian plays a key role in the
study of Yamabe problem. Inspired by the construction of GJMS operators, we completely classify the
tangential bidifferential operators on the ambient space and gives a curved analogue of the classification,
due to Ovsienko-Redou and Clerc, of conformally invariant bidifferential operators on the sphere. This
is a joint work with Jeffrey S. Case from Penn State University and Yueh-Ju Lin from Wichita State

University.

Recent Developments in Constant Mean Curvature

Hypersurfaces

Ik

R IR

We will survey some recent existence theory of closed constant mean curvature hypersurfaces using

the min-max method. We hope to discuss some old and new open problems on this topic as well.

13
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