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Index iteration theory for Symplectic paths with applications to the
closed geodesic problem

This lecture will introduce the index iteration theory for Symplectic
paths developed by Y. Long and his coworkers. As an application of this

theory, we use it to study the closed geodesic problems.
FRE (HRAFEAE )

Symplectic log Kodaira dimension —oo, affine-ruledness and

unicuspidal rational curves

A classical theorem of Liu-Ohta-Ono asserts that any symplectic
4-manifold with negative pairing between the symplectic form and
canonical class must be rational or ruled. This result is a symplectic

reminiscence of the more classical characterization of complex surfaces
with Kodaira dimension — o . In this talk, we will discuss the

generalization of this result to the relative setting by considering
symplectic divisors whose adjoint class has negative pairing with
canonical class. In parallel to the theorem of Fujita—Miyanishi-

Sugie—Russell in the algebraic context, we show that the complement of
such divisors is foliated by a certain family of unicuspidal rational
curves, thereby admitting the affine-ruled structure. This is based

on joint work with Shengzhen Ning
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Maslov—type index theory and periodic orbits
In this talk, I will introduce two kinds of periodic orbit problems,
i.e., closed orbits on hypersurfaces with the fixed energy and closed

geodesics on manifolds. Then I will introduce some recent progress in
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this field, and explain how to deal with these problems by using

Maslov—type index theory.
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Positive mass theorems on singular spaces and some applications (I)
In this talk, I will present some backgrounds for positive mass theorem,

and will discuss the main idea of proof positive mass theorem for
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asymptotically flat manifolds with arbitrary ends and dimensions less
than 8. My talk is based on my recent joint work with He Shihang and

Prof. Yu haobin.
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Positive mass theorems on singular spaces and some applications(II)
This talk is twofold. In the first part, we will establish positive mass
theorems on singular spaces under the assumption that the scalar
curvature is nonnegative in the strong spectral sense. These spaces
arise naturally from minimal hypersurfaces in high dimensional
manifolds. In the second part, we will demonstrate that any
asymptotically flat (AF) manifold can be foliated by a family of smooth
area—minimizing hypersurfaces. This is joint work with Shihang He and

Prof. Yuguang Shi.
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Metric Extension Problem under Curvature Conditions

Gromov asked whether an arbitrary boundary metric on a compact manifold
with boundary can always be extended to a global metric with positive
scalar curvature. In this talk, I will first review the resolution of
this question and its application to the non—fill—in problem, based on
joint work with Prof. Yuguang Shi and Guodong Wei. Then I will discuss
some recent developments regarding this metric extension problem under
stronger curvature conditions, based on joint work with Jintian Zhu.
We show that extensions always exist for positive Ricci curvature, but
not necessarily for positive sectional curvature. For negative
sectional curvature, we identify a global obstruction and prove

solvability in certain cases where this obstruction vanishes

HgFEE (IE=KE )

The problem of prescribed area measure for convex capillary

hypersurfaces.
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We introduce a p-th capillary area measure for capillary convex bodies
in the Euclidean half-space, which seeks to find a capillary convex body
with a prescribed capillary —surface area measure in the Euclidean
half-space. This formulation provides a natural Robin boundary analogue
of the classical —Minkowski problem introduced by Lutwak.

We resolve the capillary Lp—-Minkowski problem in the smooth category
by reducing it to a Monge—Ampére equation with a Robin boundary
condition on the unit spherical cap.This work was completed in

collaboration with Prof. Guofang Wang and Dr. Liangjun Weng.
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Geometric rigidity theorem on four—dimensional manifolds
In this talk, we will review some basic metric invariants on Riemannian
manifolds and then introduce our recent progress on the geometric
rigidity theorem for four—dimensional Riemannian manifolds
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2 estimates for k-Hessian equations and a rigidity theorem

We derive a concavity inequality for kHessian operators under the
semiconvexity condition.As an application, we establish interior
estimates for semiconvex solutions to the k-Hessian equations with
vanishing Dirichlet boundary conditions and obtain a Liouville—type
result. This result confirms Chang—Yuan’ s conjecture under the super

quadratic growth condition.

B ( PERIZERAKRE)

Mean complexity and Sarnak conjecture

In this talk, we will review the mean complexity and the progress related
to the Sarnak conjecture. In particular, we will discuss the logarithmic
Sarnak conjecture and its equivalent forms, as well as our characterization

by the ploynomial mean complexity.
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