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R
BB : Heat kernel and wavelets on metric measure space

FE : The heat kernel is a universal tool that plays a dominant role in mathematics and physics

due to its simple and powerful properties. The construction of heat kernel is the starting point
for conducting a detailed analysis of a general metric measure space. In this talk, we provide a
new analytic mthod to construct heat kernel via wavelts on such setting. The obtained heat
kernel enjoys many good properties including the stochastic completeness property, the two-
sided stable-like estimate and the Holder continuity estimate. This is a joint work with Profs. A.
Grigor'yan and L. Liu.

kMG
B H : The Garnett--Jones Theorem on BMO spaces associated with operators and applications

FE : Let $XS$ be a metric space with doubling measure, and SLS be a nonnegative self-adjoint

operator on SLA2(X)$ whose heat kernel satisfies the Gaussian upper bound.

In this talk, we give a construction that for every S f$ in the S {\rm BMO}_L(X)S space
associated with the operator SLS, we have comparable upper and lower bounds for the
distance $S {\rm dist} (f, LA{\infty}):= \inf_{g\in LA{\\infty}} \|f-g\|_{{\rm BMO}_L(X)}SS by the
constant in the John and Nirenberg inequality for the space ${\rm BMO}_L(X)S space:

SS \sup_B { \mu\{ x\in B: |f(x)-er{-{r_BA2}L}(x)|>\lambda\} \over \mu(B)} \leq e”{-
\lambda/\varepsilon\ \ \ \ {\rm for\ large\ } \lambda,$S which extends the theorem of

Garnett and John \cite{GJ1} for the classical BMO space of John and Nirenberg. We also give a
construction that a compact supported S\BMO_L(X)S function can be decomposed as the
summation of a SLM\inftyS-function and the integral of the heat kernel with respect to a finite
Carleson measure. The key new technique is a geometric construction involving the semigroup
SeM-tL}S. We also resort to several fundamental tools including the stopping time argument
and the random dyadic lattice.

RPN
B B : Spacetime estimates for the semiperiodic Schrédinger equation

FE: We will first review some spacetime estimates for the Schrédinger equation, such as

Strichartz estimates and local-smoothing type estimates, for both nonperiodic and periodic
solutions in R". Then we will discuss similarities and differences that appear in the case of
semiperiodic solutions (i.e., solutions periodic in part of the space variables). This is joint work
with Zihua Guo (Monash), Minxing Shen (SYSU) and Lixin Yan (SYSU).



EE
B H : Global solution of the Euler-Poisson equation

FE : We consider the compressible Euler-Poisson equations for polytropes. Firstly, we

develop two variational problem for y = 4/3 and y B(6/5, 4/3) respectively. The first variational
problem for y = 4/3 is related to the best constant of a Hardy-Littlewood type inequality. The
best constant obtained is sharp and it yields a threshold of the mass to the gaseous star. For y
B(6/5,4/3), we construct a type of constraint variational problem attained by the Lane-Emden
function. Then, we show that the spherically symmetric finite energy weak solution globally
exists if the mass is less than the Chandrasekhar limit mass for y = 4/3 or the initial data belongs
to an invariant set constructed by the variational argument for y @(6/5,4/3). Furthermore, we
conditionally obtain that the support of the gaseous star expands as time tends to infinity with a
virial argument.

=1EE
B H : Some problems in harmonic analysis of curved settings

FE : Restriction theory and its related problems,such as the Bochner-Riesz means, Kakeya,

and local smoothing estimate are extensively studied. These studies also promote other
problems in PDEs and geometric theory, etc. In this talk, we introduce the curved variants of the
above problems, for example, the oscillatory integral operator (curved restriction) and the
curved Kakeya. In the curved setting,some new phenomena will happen, in particular the
Kakeya compression, which says the curved Kakeya set may be concentrated near a
submanifold. We will show how that influences the result in the curved settings.

R
B HE : Hardy spaces and the Neumann problem in SLAp$ for elliptic equation with periodic
high-contrast coefficients in Lipschitz Domains

FE : We establish the optimal SLAp$ estimates for the Neumann and regularity problems in
the homogenization of elliptic equations with rapidly oscillating and high-contrast coefficients in



perforated Lipschitz domains in $\mathbb{R}*dS for S$1<p<2+\alpha.$$ All the ranges of
Sp'sS are sharp.

EER
4 B : Spectral Distribution of Twisted Laplacian on Typical Hyperbolic Surfaces of High Genus

FE: We investigate the spectral distribution of the twisted Laplacian associated with uniform

square-integrable bounded harmonic 1-form on a typical hyperbolic surface of high genus. First,
we estimate the spectral distribution by the supremum norm of the corresponding harmonic
form. Subsequently, we show that the square-integrable bounded harmonic form exhibits a
small supremum norm for a typical hyperbolic surface of high genus. Based on these findings,
we prove a uniform Weyl law for the distribution of real parts of the spectrum on a typical
hyperbolic surface.
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BB : On SLMp}S-improving bounds for maximal operators associated with curves of finite
type in the plane
FE : In this paper, we study the SLA{p}S-improving property for the maximal operators along

a large class of curves of finite type in the plane with dilation set SE \subset [1,2]S. The SLA{p}S-
improving region depends on the order of finite type and the fractal dimension of SES. In
particular, various impacts of non-isotropic dilations are also deeply considered. This is a jointed
work with Dr. Huiju Wang.



B B : Dynamics of the focusing, energy-critical Hartree equation with radial data

FE: We study the long time dynamics of the radial solutions for the focusing, energy-critical

Hartree equation. The nondegeneracy of the positive bubble solutions plays a key role in the
spectral analysis of the linearized operator, the construction of the special threshold solutions,
and the classification of the threshold solutions. The main arguments are the spectral theory of
the linearized operator, the modulational analysis and the concentration compactness rigidity
argument pineered by T. Duyckaerts, F. Merle and C. Kenig to classify the threshold solutions for
the energy critical NLS and NLW. This is joint work with C. Liu, X. Tang and G. Xu.

pUNET
# B : Existence of Fourier series on Euclidean subsets

FE: Fourier series is a very powerful tool in nature. In this talk we will introduce different

types of Fourier basis, such as orthogonal basis, Riesz basis, frames, etc., and discuss about their
existence on Euclidean subsets. We will also say something about its relation to tiling.

KHE
B H : Lp'-Lp estimates for several classes of dispersive semi-group
FE : Strichartz estimates play an important role in the study of well-posedness of initial value

problems, large-time behavior of solutions and regularity of solutions. The Lp'-Lp estimate of
dispersive semi-groups is one of the important tools for studying Strichartz estimates. Van der
Corput lemma is commonly used in the proof for these problems, and which was extended by
the ”Stationary set” estimate theorem derived by Zhang et al. in 2021. In this paper, by

using ”Stationary Set” estimation theorem, we will discuss the Lp'-Lp estimates for several
classes of dispersive semi-group.

B2
B : Can you hear your location on a manifold?

FE: We introduce a variation on Kac's question, "Can one hear the shape of a drum?" Instead

of trying to identify a compact manifold and its metric via its Laplace--Beltrami spectrum, we
ask if it is possible to uniquely identify a point x on the manifold, up to symmetry, from its
pointwise Weyl counting function. This problem has a physical interpretation. You are placed at
an arbitrary location in a familiar room with your eyes closed. Can you identify your location in
the room by clapping your hands once and listening to the resulting echos and reverberations?



Our main result provides an affirmative answer to this question for a generic class of metrics.

e

BB : Strichartz estimates for wave equations with a potential in non-trapping exterior domains

FE: Consider the linear wave equations with a potential outside a compact set with a non-

trapping boundary condition. Assuming that the potential satisfies an appropriate decreasing
condition and that zero is not an eigenvlue or a resonance, we prove that the solution of the
wave equation projected to the subspace associated to the continuous spectrum of the
Schrédinger operator satisfies global Strichartz estimates. Our method is based on the local
Strichartz estimate in exterior domains without potential, a result going back to Smith-Sogge,
and the local energy decay which is obtained from a uniform resolvent estimate. This work is
joint with Thomas Duyckaerts.

K35

B HE : Sharp Lp estimates and size of nodal sets of generalized Steklov eigenfunctions

FE . We investigate a generalized Steklov problem with a non-smooth potential on the

boundary. We establish sharp SL*p$ estimates for the Steklov eigenfunctions on compact
manifolds with boundary, using their SLA2S norms on the boundary. To do this, we show

SLApS bounds for the harmonic extension operators and the spectral projection operators on
the boundary by establishing new heat kernel bounds and resolvent estimates for the Dirichlet-
to-Neumann operator with a non-smooth potential. These global SLAp$S estimates are new even
in the absence of potential, and related to the pointwise estimates by Polterovich-Sher-Toth
and Galkowski-Toth. As an application, we obtain a lower bound on the size of the boundary
nodal sets, which extends the results of Wang-Zhu to generalized Steklov eigenfunctions.

oK ER A
BLE : A new conjecture to unify Fourier restriction and Bochner-Riesz

FE : The Fourier restriction conjecture and the Bochner-Riesz conjecture ask for Lebesgue

space mapping properties of certain oscillatory integral operators. They both are central in
harmonic analysis, are open in dimensions S\geq 3$, and notably have the same conjectured
exponents. In the 1970s, H\"{o}rmander asked if a more general class of operators (known as
H\"{o}rmander type operators) all satisfy the same SLApS-boundedness as in the above two
conjectures. A positive answer to H\"{o}rmander's question would resolve the above two
conjectures and have more applications such as in the manifold setting. Unfortunately
H\"{o}rmander's question is known to fail in all dimensions S\geq 3$ by the work of Bourgain
and many others. It continues to fail in all dimensions $\geq 3$ even if one adds a ““positive



curvature' assumption which one does have in restriction and Bochner-Riesz settings. Bourgain
showed that in dimension $3S one always has the failure unless a derivative condition is
satisfied everywhere. Joint with Shaoming Guo and Hong Wang, we generalize this condition to
arbitrary dimension and call it “"Bourgain's condition'. We unify Fourier restriction and Bochner-
Riesz by conjecturing that any H\"{o}rmander type operator satisfying Bourgain's condition
should have the same SLApS-boundedness as in those two conjectures. As evidences, we prove
that the failure of Bourgain's condition immediately implies the failure of such an SLApS-
boundedness in every dimension. We also prove that current techniques on the two conjectures
apply equally well in our conjecture and make some progress on our conjecture that
consequently improves the two conjectures in higher dimensions. | will talk about some history
and some interesting components in our proof.






