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## H : Helical symmetry solutions for 3D incompressible Euler equations in an infinite cylinder

%L : In this talk we are interested in solutions whose vorticities are large and concentrated
uniformly near a smooth curve y(t) embedded in entire R3. This type of solutions, vortex
filaments, are classical objects of fluid dynamics. Under suitable assumptions it is known to some
extent that the curve evolves by its binormal flow. Two special kinds of binormal flows are traveling
circle and rotating-translating helix. Solutions concentrating near a traveling circle is called vortex
ring which have been studied extensively. In this talk, we will present existence of solutions near
rotating-translating helix. The general case is called vortex filament conjecture which is still a well-
known open problem. This talk is based on a joint paper with Wan Jie at Beijing University of
Technology.

W CRIGER )

5B H: New Bochner type theorems

f5%: A classical theorem of Bochner asserts that the isometry group of a compact Riemannian
manifold with negative Ricci curvature is finite. In this talk we discuss several extensions of
Bochner’ s theorem by allowing “small” positive Ricci curvature. This is a joint work with Fei

Han.
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5 H : Uniform a priori estimates for critical order Lane-Emden system in arbitrary dimensions

%L In this talk, we establish uniform a priori estimates for positive solutions to the n-th order
superlinear Lane-Emden
system in bounded domains with Navier boundary conditions in R”n (n>=3). This is joint work with

Leyun Wu.

HER (LR

i@ H . Index theory and stability of elliptic relative equilibria in Planar n-body problem

i %E: 1t is well known that a planar central configuration of the n-body problem gives rise to
solutions where each particle moves on a specific Keplerian orbit while the totality of the particles
move on a homographic motion. Following Meyer and Schmidt, we call such solutions elliptic
relative equilibria. Some famous examples such as Lagrangian orbits, Euler orbits, etc. have
important background in the solar system. In this talk, we will introduce several new methods to

study its stability. Based on joint works with Yiming Long, Shanzhong Sun and Yuwei Ou.

T GHRImERS)

5B H: Gromov hyperbolicity and Uniformity

#E:  Inthis talk, we discuss the geomeytric properties of Gromov hyperbolic domains.
The first property is the Gromov hyperbolicity. The second is the cigar condition of the
quasihyperbolic geodesic in John domain. The third is the Gehring-Hayman property of the
quasihyperbolic geodesic in inner uniform. At last, we get that every Gromov hyperbolic John

domain in Banach spaces has inner uniformity.
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Hi5@H: Sharp convergence for sequences of Schrodinger means and related generalizations

5§ %L: For decreasing sequences {t,}3, converging to zero, we obtain the almost everywhere
convergence results for sequences of Schrodinger means e't»“f, where f € HS(RN),N > 2. The
convergence results are sharp up to the endpoints, and the method can also be applied to get the
convergence results for the fractional Schrodinger means and nonelliptic Schrodinger means. This

is a joint work with Dr. Huiju Wang and Prof. Dunyan Yan.

HEhkr ChEEEAEBD

#i5 @ H: Boundary regularity of isometries between infinitely flat complex domains

f % In this talk, by using the Gehring-Hayman-type Theorem on some complex domains. we
prove that the isometries (with respect to Kobayashi metrics) between certain domains with
infinitely flat boundary points extend continuously to the boundaries. Furthermore, some regularity

results of boundary extension maps are given.

HIJEEL CH ARITIE A )

& H: Quasilinear Schrodinger equations involving singular potentials

f§ % In this talk, | shall talk about existence of multiple solutions of the quasilinear Schrodinger

equation
K
—Au+VE)u+ 2 A(u?») u = h(u), ue H'RN),

where N > 3, «xisareal parameter, V(x) = V(|x|) isa potential allowed to be singular at the origin
and h: R —» R is a nonlinearity satisfying conditions similar to those in the paper [Arch. Rational
Mech. Anal., 82 (1983), 347-375] by H. Berestycki and P.-L. Lions. We establish the existence of
infinitely many radial solutions for k < 0 and the existence of more and more radial solutions as

x 1 0. This is joint work with Yongtao Jing and Haidong Liu (7 7K 7 1 X1 45).
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i@ H : Heintze-Karcher’s inequality and Alexandrov’s soap bubble theorem

i % . Heintze-Karcher’s inequality is an interesting geometric inequality for embedded closed
hypersurfaces, which can be used to prove Alexandrov’s soap bubble theorem on embedded closed

CMC hypersurfaces in the Euclidean space.

In this talk, we introduce two extensions, one is on closed hypersurfaces in warped product
manifolds, the other is on capillary hypersurfaces in the half-space, a ball or a wedge. The main
focus is on two different approaches towards the Heintze-Karcher inequality. This talk is based on

separate joint works with Junfang Li and with Xiaohan Jia, Guofang Wang and Xuwen Zhang.
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45 H : Riviere’s conjecture and conservation law of harmonic mappings

%L Inthis talk | will discuss Riviere's regularity conjecture on weakly harmonic mappings

and related progress made by Naber and Valtota on minimizing and stationary harmonic mappings
via their quantitative stratification theory. Naber and Valtota's approach depends heavily on
monotonicity formula of stationary harmonic mappings, and thus seems imporssible to deal with
general weakly harmonic mappings. We explored a different method: the method of conservation
law. This method is inspired by the study of 2 dimensional harmonic mappings, but still have severe

difficulty to get progress.

FEEMNQE PN

5 # H : Recursion formulas, concentration polytopes, and sharp affine isoperimetric inequalities

for volume decomposition functionals

fH%: New sharp affine isoperimetric inequalities for the volume decomposition functionals are
established. To attack these extremal problems, we find the recursion formulas of volume
decomposition functionals, then introduce concentration polytope and characterize its geometric
structure, especially its vertices and 1-dimensional faces. The concentration polytope intuitively

reinterprets the discrete logarithmic Minkowski problem.

Ree N dERUImiE R

45 H : Harmonic maps with finite hyperbolic distances to the Extreme Kerr

5. We study harmonic maps with finite hyperbolic distances to the Extreme Kerr from domains
in the 3d Euclidean space to the hyperbolic plane. We prove that such maps have unique tangent
maps at the black hole horizon. This particularly completes the regularity problem of harmonic maps
arising from stationary axi-symmetric solutions of the Einstein vacuum field equations with mutiple
black holes, dating back to Weinstein 1989 and Li-Tian 1992. This is joint with Q. Han, M. Khuri

and G. Weinstein.
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45 H: The Regularity for free boundary problems on non-smooth metric measure spaces.

%L In this talk, we will introduce some regularity results for a Bernoulli-type one-phase free
boundary problem on metric measure spaces with a generalized lower Ricci bound, the so-called
Riemannian curvature-dimension condition RCD(K,N). The free boundary problem is similar as
the minimal surfaces and harmonic maps. We consider the Lipschitz regularity of solutions, the
partial regularity of the free boundary, and the estimate of size of singular set in the free boundary.

This is a joint work with Chung-Kwong Chan, and Xi-Ping Zhu.

skEWH (PERER, LIRK
&/ H . Dynamics of nonlinear hyperbolic equations of Kirchhoff type

5% We study the initial boundary value problem of the important hyperbolic Kirchhoff equation
Uge — (aJ [Vu|? dx + b)Au = Au + |u|P~tu,  u(t,x)|sq =0,
Q

where a,b > 0,p > 1,A € R and the initial energy is arbitrarily large. We prove several new
theorems on the dynamics such as the boundedness or finite time blow-up of solution under the

different range of a,b, A and the initial data.

g (R iR

5B H: LP regularity theory for even order elliptic systems with antisymmetric first order
potentials

% In this talk, we are concerned with the optimal interior regularity theory to the system

m-—1 m—2
Amy = Z AYV, du) + z A§(wdu) + f  in B™m
=0 =0

Combining the conservation law established by Longueville-Gastel for homogeneous system and
some new ideas together, we obtain optimal Holder continuity and sharp LP regularity theory,

similar to that of Sharp and Topping in two order case, for weak solutions to the above
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inhomogeneous system. Our results can be applied to study heat flow and bubbling analysis for

polyharmonic mappings. This is a joint work with Prof. Chang-Yu Guo and Prof. Chang-Lin Xiang.

JAIH - CAERUB TR

45 H: Existence of hyperbolic motions to a class of Hamiltonians and generalized N-body
system via a geometric approach

5§ B . For the classical N-body problem in R% with d > 2, Maderna-Venturelli in their
remarkable paper [Ann.Math. 2020] proved the existence of hyperbolic motions based on some PDE
approach. We give a geometric proof for such existence. Moreover, our geometric approach works

. . 1 . . .
for general Hamiltonians > lIplI? — F(x), where F(x) = 0 is lower semicontinuous and decreases

very slowly to 0 faraway from collisions A, and also works for the corresponding generalized N-
body system % = V, F(x) when F(x) € C?(RN9\A) in addition.
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