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PDE methods in geometric analysis

F5&
b EAFEARKRF

M E: In the talk we will review PDE methods in geometric analysis, mainly Li-Yau gradient
estimates, Sacks-Uhlenbeck blow-up analysis, and the geometric flow method. We will also talk

our results in the fields.
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Blow-up for the supercritical defocusing nonlinear wave equation

FE: In this talk, we introduce our recent result on the finite time blow-up for the supercritical
defocusing nonlinear wave equation (NLW) in R4, d = 4. The proof of this result is based on a
surprising connection between complex-valued NLW and relativistic Euler equations, and the

construction of self-similar imploding solutions of the relativistic Euler equations.
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The nonlinear estimates on quantum Besov space

o RiE T K

FE: The quantum Euclidean space, originated from the classical Euclidean space and quantum
phase space, is a standard example of a noncompact noncommutative geometry. In recent years,
many researchers study harmonic analyis, nonlinear PDEs and nonlinear estimates on quantum
Euclidean spaces. In this talk, we will firstly review the relevant results of superposition
operators on classical Euclidean spaces; then talk about the techniques of nonlinear estimates in
the noncommutative case. Finally we present the progresses that we have made on quantum
Euclidean spaces, in particular the nonlinear estimates of the superposition operators with non-
smooth symbols on quantum Besov spaces. We will also introduce some applications of our

results on noncommutative PDE theories.

-Laplace equation for the Grushin type operator

FIRE
LR K5

M E: Let Gy be a Grushin type operator on R" x R™. In this paper, we will first establish
existence and uniqueness for the p-Laplace equation for Gy, then we prove the regularity of
.- solutions. In order to prove our results, we will get the Harnack inequality for G,, which maybe

has independent interest.
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Regularity of fractional NS equations with data in weight type spaces

EBHE

ERF

#E: We study the regularity of fractional Navier-Stokes equations with data in logarithmic Q
spaces. Compared with the classical Q type spaces, the existence of the logarithmic functions
makes it difficult to characterize _1[3( ) via the high-order derivatives of fractional heat
semigroups. Applying the regular wavelets, we introduce a new method which is independent of
the theories of Hausdorff capacities and predual spaces to establish the Carleson measure
characterizations of _,113( ) . Then, the regularity estimates of the solutions to fractional

Navier-Stokes equations are obtained.

Potential characterizations of fractional polar sets

BT
s K5

# E . This report provides some useful potential theoretic characterizations of the fractional
polar set using fractional superharmonic function, fractional balayage and fractional Sobolev
capacity. To do so, the existence and uniqueness of quasicontinuous representative for the
fractional Sobolev function is described. As applications, a fractional fine topology in the

framework of fractional superharmonic function was introduced and was characterized in terms

of a fractional Wiener test.




Limited range extrapolation with quantitative bounds and applications

5354
ATk

M E . In recent years, sharp or quantitative weighted inequalities have attracted considerable
attention on account of A, conjecture solved by Hytonen. Advances have greatly improved
conceptual understanding of classical objects such as Calderén-Zygmund operators. However,
plenty of operators do not fit into the class of Calderén-Zygmund operators and fail to be
bounded on all LP(w) spaces for p (1, ) and . In this paper we develop Rubio de
Francia extrapolation with quantitative bounds to investigate quantitative weighted inequalities
for operators beyond the (multilinear) Calderon-Zygmund theory. We mainly establish a
quantitative multilinear limited range extrapolation in terms of exponents p; ( ~, ™) and
weights Wipi Api/ -nN RH( /o) i =1,...,m, which refines a result of Cruz-Uribe and Martell.
We also present an extrapolation from multilinear operators to the corresponding commutators.
Additionally, our result is quantitative and allows us to extend special quantitative estimates in
the Banach space setting to the quasi-Banach space setting. Our proof is based on an off-diagonal
extrapolation result with quantitative bounds. Finally, we present various applications to illustrate
the utility of extrapolation by concentrating on quantitative weighted estimates for some typical
multilinear operators such as bilinear Bochner-Riesz means, bilinear rough singular integrals, and
multilinear Fourier multipliers. In the linear case, based on the Littlewood-Paley theory, we

include weighted jump and variational inequalities for rough singular integrals.




Weighted norm inequalities for singular integral operators

controlled by different norms

X # &
P EF K (JLR)

M E . Nagel, Ricci, Stein and Wainger introduced and studied two classes of kernels, which
locally characterize the kernels of the composition operators arising in the @ —Neumann problem
in complex analysis. We introduce and study a maximal function associated with a sub-collection
of product rectangles. This maximal function is used to obtain precise control on the above
kernels, and to build a new class of weights in this multi-parameter situation. Weighted Hardy
and local Hardy spaces are introduced and boundedness of convolution operators with these
kernels are derived. This is based on joint work with Dr. Lei Ji, Professors Der-Chen Chang,

Yongsheng Han and Dunyan Yan.

Noncommutative Sobolev inequalities Part I

IR
PRI K 5

# E: In this talk, we will introduce our ongoing project on noncommutative Sobolev
inequalities. We mainly focus on the study of the relations between Sobolev inequalities and

other typical functional inequalities, such as logarithmic Sobolev inequalities, Nash inequalities

and Ultra-contractivity. The talk is based on joint work with Li Gao and Marius Junge.




Schatten properties of singular integral commutators

on stratified Lie groups

M AE K
A RIEII K

#E . In this talk, I introduce the characterisation of the Schatten properties of [My, T], the
commutator of Calderon-Zygmund singular integral T with symbol b(be(X) b(X)f(X)) on
stratified Lie groups . When p is larger than the homogeneous dimension ) of , the Schatten
£, norm of the commutator is equivalent to the Besov semi-norm Btg/p of the function b; but
when p < (), the commutator belongs to £, if and only if b is a constant. For the endpoint case at

the critical index p = (), the Schatten £, , norm of the commutator is equivalent to the Sobolev

norm WY of b. The method at the endpoint case differs from existing methods of Fourier
transforms or trace formula for Euclidean spaces or Heisenberg groups. This is joint work with Ji

Li and Xiao Xiong.
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Noncommutative weak (1,1) estimate of Dirichlet Mean O]
on unbounded Vilenkin system

A
o RIE Tk K

ME . Let 2 be the hyperfinite Il; factor, and let (Sn(f))n>1 be the partial sums of the
noncommutative Vilenkin-Fourier series associated with an unbounded Vilenkin group. Then, for

every f Lp (%), there exist universal constants C, Cp = 0 such that

O o< 1 noop=1,

and

O = 1T ¢y n 1< <oco
The transference argument enables one to reduce problems from noncommutative setting to
operator-valued setting. To prove the operator-valued results, we establish a modified form of the
noncommutative Calderén-Zygmund decomposition for martingale filtrations in von Neumann
algebras established by Cadilhac, Conde-Alonso and Parcet. We improve the strong (p, p)-type

results established by Dodds, Ferleger, Pagter and Sukochev and obtain the weak-type estimate.

This is a joint work with Guixiang Hong.
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