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Scattering theory and Inverse scattering theory in hyperbolic space
MriE (EREIKRS)
#E . In this talk, we introduce a theoretical framework for time-harmonic wave
scattering on hyperbolic spaces. We give the accurate characterizations of the asymptotic
behaviors of the Green functions and use them to establish the ingoing and outgoing
radiation conditions, which are analogues to the Sommerfeld radiation conditions in the
Euclidean setting. We also discuss a hyperbolic Rellichs type theorem which guarantees
that the scattered field as well as its far-field pattern are uniquely defined. Finally, we
also study some model of inverse scattering problem in hyperbolic space. To our best
knowledge, the theoretical framework is new to the literature and it paves the way for
many subsequent developments for wave scattering on hyperbolic spaces. This talk is

based on the joint work with Professor Hongyu Liu from City University of Hong Kong.

Inverse scattering by diffracted waves
PR (R E K%
#E: Beyond reflection and refraction, another form of wave deviation is defined as
diffraction. Notably, when incident waves strike a corner, diffracted waves emanate from
the comer tip and propagate in all directions. We propose a novel framework for
detecting rigid cornered obstacles using measured diffracted wave data. This
methodology offers two key advantages: first, the receiver's size and location can be
arbitrary; second, the numerical inversion process does not require numerical data from

the associated wave equations.

Strichartz estimate for hyperbolic Schrodinger on the waveguide
WRE (FERER)

#WE: Sharp Strichartz estimates for 2D (hyperbolic) Schrodinger in the whole space
follows from dispersive estimates and by now standard TT* argument. It is not easy to
generalize such a proof to the torus or wave guide case. We will present another proof
of such estimates in the whole space case, which will actually yield end point L*
Strichartz estimates for hyperbolic Schrodinger on wave guide with no derivative loss.
This is joint work with Deng, Zhao (BIT).



Dispersive estimates for magnetic Schrodinger equations in two dimensions
Hdk (FliR% (ki)
MWE: In this talk, we discuss the two-dimensional Schrodinger equation with
general  electromagnetic potentials. We establish sharp L! — L® estimates in the
presence of zero-energy resonances. The proof combines a refined analysis of singular
oscillatory integrals (for high frequencies) with spectral analysis near zero energy (for

low frequencies).

Criteria for weak-type properties of generalized singular integral operators
with rough kernels
REF JLRIMERFE)
ME: We establish a criterion for the limiting weak-type behavior property of
generalized singular integral operators with rough kernels. The operators under

consideration are of the form

Tax f) = p.v. [ 06 =) K@y FO) d.

Assume that the kernel Q belongs to Llog(S™ ') and satisfies the standard
cancellation condition, while the kermel K satisfies suitable size and regularity
assumptions. Under these hypotheses, we show that the limiting weak-type behavior of
Tqx follows from its weak-type (1, 1) boundedness. As applications of this criterion,
we show that the limiting weak-type behavior property holds for several classical
operators with rough kernels, including Calderon-Zygmund singular integral operator,
Calderén commutator, higher-order Calderén commutator, as well as the corresponding

maximal truncated operators.

Weak type (1,1) bounds for Riesz transforms for elliptic operators in
non-divergence form
5 (LR
W E: LetLbe the elliptic operator in non-divergence form with smooth real
coefficients satisfying uniformly elliptic condition. Let W be the global nonnegative
adjoint solution. If W € A,, we prove that the Riesz transforms VL'/2 is of weak type
(1, 1) with respect to the measure W (x)dx. This, together with L%, boundedness of

Riesz transforms, implies that the Riesz transforms are bounded in Lfv for 1<p<2.



This is a joint work with Huohao Zhang.

Orthonormal Strichartz inequalities on abstract measure spaces
REF (FILTIRED

#E: The main objective of this talk is to extend certain fundamental inequalities from
a single function to a family of orthonormal systems. In the first part of the talk, we
consider a non-negative, self-adjoint operator L on L?(X,u), where (X,u) is a
measure space. Under the Keel-Tao type assumption that the kernel K;;(x,y) of the
Schrédinger propagator et
SUDyy ex |Kie(x, )| S 72, |t| < To, for somen > 1,

satisfies a uniform L*-decay estimate of the form

where T, € (0, ], we establish Strichartz estimates for the Schrédinger propagator
e’ and using a duality principle argument by Frank-Sabin (Amer J Math, 2017), we
extend it for a system of infinitely many fermions on L?(X, 1). In the next part of the
talk, we obtain some new orthonormal Strichartz estimates, which extend prior work of

Kenig-Ponce-Vega (Indiana Univ Math J, 1991) for single functions.

Recent progress on Kuznecov sums
FEIE R (HITLR¥)
#E: This talk presents recent developments in Kuznecov sums, focusing on the two-
term asymptotics, the generic improvement of remainder terms, and the sharp fractal
Kuznecov formula. These results provide new advancements in the understanding of

spectral sums, and improve our understanding of the spectral behavior of Riemannian

manifolds and fractal sets.

On solvability of LP Poisson-Robin(-regularity) problems on rough domains
BILE (ZMKRFD
WE: Let n> 2, O c R"beabounded one-sided chord arc domain, and p € (1, ).
In this talk, I will introduce several equivalent characterizations for the solvability of the
L? Poisson-Robin(-regularity) problem for a uniformly elliptic operator L = —div(AV)
of divergence form on (), which considers weak solutions to the equation L = h —
divF in Q with the Robin boundary condition AVu-v+au=F-v on the
boundary dQ for functions h and F in some tent spaces, and their applications to obtain
an extrapolation property for the solvability of the classical LP Robin problem.



Strichartz estimates for the Dirac equation in a cosmic string spacetime
KER (EREIRE)

#WE: I will discuss the Dirac equation on a cosmic string background, which models
a one-dimensional topological defect in the spacetime. Precisely, I will discuss
dispersive estimates for the flow, with and without weights and then discuss Strichartz
estimates for the Dirac flow in a sharp restricted set of indices, which are different from

the classical Euclidean ones.

Pointwise convergence of cubic Schrodinger flow on 2d spherel
AMakom (b MHWESHEBEET R

#WE: In this talk, we study the almost everywhere limit of cubic nonlinear Schrodinger
flow to the initial data in 2d spherel. Inspired by the randomization technique and the
construction of ansatz in Burg-Camps-Sun-Tzvetkov [Preprint, arXiv:2404.18229], we
proved the almost surely uniform convergence of the nonlinear solution in a very low
regularity. This result extends Compann-Luca-Staffilani [Int. Math. Res. Not., 1(2021),
596-647] to the spherical setting. We also provide a new necessary condition of LP
maximal estimate for the linear Schrédinger equation on 2d spherel, which improves the
previous result of Chen-Lee-Duong-Yan [J. Math. Pure Appl. 163 (2022), 433-449].

This work is jointed with Fanfei Meng, Yilin Song, Chenmin Sun and Ruixiao Zhang.

Convergence rates and uniform regularity for multiscale elliptic homogenization
wEE T (PEMER
#WE: I will talk about second-order linear elliptic equations with coefficients
periodically oscillating at multiple different scales. The optimal convergence rates and
uniform regularity will be discussed in different situations, particularly when the scale-

separation condition is not satisfied. This is joint work with Weisheng Niu and Yao Xu.
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