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Stable Bernstein Problem and its generalization
FORHT EREE TR

Abstract: In this talk, we talk about Bernstein problem on entire minimal graphs and we give a survey on the
recent processes of the stable Bernstein problem for complete two-sided stable minimal hypersurfaces.
Furthermore, as a generalization of the stable Bernstein problem, we discuss complete two-sided & -stable

minimal hypersurfaces.

Nearly geodesic surfaces are filling
Sh 2 LIRS 5 A0 SR TR

Abstract: Yunhui Wu and Yuhao Xue ask whether random geodesics on random hyperbolic surfaces are filling.
Inspired by this question, for a closed hyperbolic 3-manifold, we show that except for finitely many totally
geodesic surfaces, every nearly geodesic minimal surface must cut the manifold into balls (i.e., filling), where
“nearly geodesic” is measured by an upper bound (depending on M) on the principal curvatures. We would also

mention some applications to 3-manifold topology and geometric group theory, time permitting.

Arithmetic quantum chaos and L-functions
B IR

Abstract: In this talk, I will introduce the random wave conjecture for Maass forms on the modular surface, and
present some results on the quantum unique ergodicity, the L* norm, and the cubic moment of Hecke-Maass
cusp forms. I will also discuss the joint distribution of Maass forms. The proofs use the analytic theory of

L-functions. (Based on joint work with Shenghao Hua and Liangxun Li.)
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Spectral distribution for the twisted Laplacian on hyperbolic surfaces

SRR

Abstract: In this talk, we discuss the spectrum of the twisted Laplacian operator on a compact hyperbolic surface.
The twisted Laplacian associated with a harmonic form is obtained by conjugating the usual Laplacian-Beltrami
operator by an integral of the harmonic form. It is also the Bochner Laplacian associated with the corresponding
one-dimensional representation. When the harmonic form is real, the twisted Laplacian is non-self-adjoint but
still has discrete spectrum in the complex plane. We will review its spectral theory and connection with the
twisted Selberg zeta function. In particular, we show that although most of the spectrum is concentrated near the
real axis, there are infinite many eigenvalues away from the real axis, at least when the harmonic form is large
enough. This implies the failure of the asymptotic version of Riemann hypotheses for the twisted Selberg zeta
function as well as the failure of quantum unique ergodicity. This is joint work with Gong Yulin.

Complete Kahler manifold with nonnegative Ricci curvature I1
XN A ARITE KA

Abstract: We discuss some recent results on Complete Kahler manifolds with nonnegative Ricci curvature and
find integral of scalar curvature in different places.

Nodal domains, eigenvalue multiplicity and equiangular line problems
AP P EBEERAR K
Abstract: In this talk, I will discuss recent joint works with Chuanyuan Ge (Fuzhou University) on equiangular

line problems, which are closely related to estimations of graph eigenvalue multiplicities. It turns out that
discrete nodal domain theorems play an important role.
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The LP spectrum and heat kernel estimates
fi&%)  UCIrvine
Abstract: In this talk, we establish a relation between the [” spectrum and the (complex time) heat kernel

estimates. We use the heat kernel estimates to reprove / generalize the L boundedness of the Laplacian
resolvent. This is a joint work of N. Charalambous.

Some spectrum estimates and their applicationsn
g WrLImyE R
Abstract: I shall explain how the bottom of the spectrum of a manifold plays a role in the study of quasi

-conformal mappings into it and how such a relation can be used to give a detailed proof of a theorem of
Hamilton.

Spectral Characterization of Poincare-Einstein manifolds
£ BESSERY

Abstract: In this talk, I will give a sharp spectral characterization of Poincare-Einstein manifolds with conformal
infinity having positive fractional Yamabe constant.
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Fundamental Gap of Laplacian on Convex Domains

FEF; UCSB

Abstract: The fundamental (or mass) gap refers to the difference between the first two eigenvalues of the
Laplacian or more generally for Schrodinger operators. It is a very interesting quantity both in mathematics and
physics as the eigenvalues are possible allowed energy values in quantum physics. We will review many recent
fantastic results for convex domains in ", ", " with Dirichlet boundary conditions, starting with the
breakthrough of Andrews-Clutterbuck. Then we will present a very recent work on horoconvex domains in the
hyperbolic space. This last result is joint with Ling Xiao.

Anisotropic minimal graphs over half-space with free boundary
Hig HITRF

Abstract: In this talk, we prove Bombieri-de Giorgi-Miranda-type gradient estimate for anisotropic minimal
graphs with free boundary. As a result, we prove that any anisotropic minimal graph over half-space with free
boundary must be flat, provided that the graph function has at most one-sided linear growth. This yields a similar
result for minimal graphs with capillary boundary. This is joint work with Guofang Wang, Wei Wei and Xuwen
Zhang.

Rigidity and almost rigidity in geometric analysis

REX EHERE

Abstract: The diameter, volume are elementary geometric concepts for manifolds, we survey some of our results,
which address the rigidity and almost rigidity of manifolds with diameter or volume restriction. This part is
based on joint work with Weiying Li, Qixuan Hu and Shuai Zhang, Guodong Wei and Shuai Zhang. The
eigenfunctionand eigenvalues are basic analytic objects for manifolds or Euclidean domains, we present several
results relating the estimates of eigenfunctionsand eigenvalues with the rigidity and almost rigidity of domains.
This part is based on joint work with Xiaolong Xue, Haibin Wang
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Spectral Rigidity of Complex Projective Spaces
TRl ERELKA

Abstract: We discuss the question of the spectral characterization of CP”". Namely for each fixed nonnegative
integers , if a compact Kahler manifold M of complex dimension  has the same -spectra as CP” equipped
with the Fubini-Study metric, we give explicit range of such that this Kahler manifold is holomorphically
isometric to CP" . This extends previous works of Tanno, Chen-Vanhecke, Goldberg for < 2 and Ping Li for
even . This is joint work with K. Liu, X. Huang and Y. Zhi.

Finite projective planes meet normalized Laplacian
iR JEEORE

Abstract:We prove that for any graph G with minimum degree d>3, the spectral gap at the value 1 with respect to
the normalized Laplacian is at most +d—1/d, with equality if and only if G is the incidence graph of a finite
projective plane of order d—1. Different variants of this result and various applications will also be discussed.

One-phase free boundary problems on Riemannian complexes
skatr bR

Abstract: In this talk, we introduce some regularity results about the one-phase free boundary problems on
admissible, N -dimensional piecewise smooth Riemannian complexes. In particular, we get an interesting
orthogonal phenomenon between the free boundary and the skeletons of co-dimension 1. This is based on a joint
work with Yu Peng and Xi-Ping Zhu.
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Hamilton-Tian Conjecture for the Sasaki-Ricci Flow on Fano Sasakian

Manifolds of Dimension Five
Sk BEECE SR CERE R

Abstract: In this talk, we show that the Sasaki-Ricci flow converges in the Cheeger-Gromov sense to the unique
transverse shrinking Kaehler-Ricci singular orbifold soliton on a compact Fano quasi-regular Sasakian manifold
of dimension five with the help of the partial zero-order estimate. Moreover, by the compactness theorem, we
confirms Hamilton--Tian conjecture concerning the convergence of the Sasaki-Ricci flow on five-dimensional
Fano Sasakian manifolds. With its application, we show that the Sasaki-Ricci soliton is Sasaki-Einstein if M is
transverse K-stable.

Concentration of Steklov eigenfunctions

S S TP

Abstract: Steklov eigenfunctions are special harmonic functions whose boundary values are proportional to their
normal derivatives.They reveal how the region vibrates when energy is concentrated at its boundary.Instead of
hearing the drum's pitch (like with Laplace eigenfunctions), Steklov eigenfunctions describe the "boundary
tones" or the resonant frequencies when the edge itself is vibrating. We plan to introduce some new progress on
the mathematical analysis of Steklov eigenfunctions, such as concentration properties and nodal sets.

10
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Prescription of a finite portion of the spectrum of the Laplacian on a manifold

with boundary

fa RERE

Abstract: In 1980s Colin de Verdi¢re proved that on any closed manifold of dimension at least 3, one can
construct a Riemannian metric with arbitrarily prescribed finite parts of eigenvalues. Later, Lohkamp showed
that one can further prescribe the volume. In this talk, I will review some backgrounds on this problem, and
explain how to extend their results to Dirichlet and Robin eigenvalues on manifolds with boundary, and
moreorver, how to find such metrics within given conformal class. This talk is based on joint works with Zuoqin
Wang.

An improved upper bound for the second eigenvalue on tori

BOLmERe

Abstract: In this talk, we consider the problem of maximizing the second non-zero eigenvalue 4, of the
Laplace-Beltrami operator on a torus . For metrics in a fixed conformal class, we give an improved upper bound
for the scale-invariant quantity A,(7T, g)vol(T, g), building on work by Karpukhin—Stern and Eddaoudi—Girouard.
This result provides evidence supporting the Kao—Lai—Osting conjecture. Moreover, we prove a uniform upper
bound (T, g)vol(T, g)<16a>\/3 for all unit-area metrics g on T.

Some results on geometric flows with G, structures
PR R 5 CERIT TR
Abstract: First, I will review some basic knowledge of G, geometry. Then, I will introduce some geometric
flows with G, structures and review some results about their solutions. Lastly, I will present some results about

the long-time existence and real analyticity of solutions to these flows. This talk is based on joint work with
Professor Yi Li and Kairui Xu.

11
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Constructions of expander graphs and surfaces
W HHERHF

Abstract: In this talk, we will review some relative results of spectrums on regular graphs and hyperbolic
surfaces, and introduce a new model of random graphs. Based on the study of such model, we constructed a
sequence of non-compact hyperbolic surfaces with uniform positive spectral gaps. This is a joint work with Qi
Guo and Bobo Hua.

The Logarithmic Laplacian on General Graphs
o REECE SR X CERIT LR

Abstract:In this talk, we investigate the logarithmic Laplacian on weighted graphs. We establish a Bochner-type
integral representation for this nonlocal operator and, assuming stochastic completeness of the underlying graph,
derive a rigorous pointwise formula. On the standard lattice , we obtain sharp two-sided estimates for the
associated logarithmic kernel. Furthermore, we compute the corresponding Fourier multipliers and analyze the
large-time asymptotics and off-diagonal decay behavior of the associated diffusion kernels. This is joint work
with Rui Chen.

A Sharp Estimate for the Forst Robin-Robin Eigenvalue
JRESE PEBEAROR R
Abstract: We study the first eigenvalue of the Laplacian on doubly connected domains when Robin conditions
are imposed both on the outer and the inner part of the boundary. We provide that the spherical shell reaches the

maximum of the first eigenvalue of the problem among a suitable class of domains when the measure, the outer

perimeter and inner (n—1) th quermassintegral are fixed.

12
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