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Removable singularity and asymptotic behavior for steady Navier-

Stokes system in high dimensions
WER (LEERY)
In this talk, we will discuss this rigidity result to a most general scaling-invariant class. We
proved that any stationary solutionsz satisfying| u(x) [< C/| x| inR" \ {0},n >4, are trivial,
eliminating a more general possibility of singularity. Here, we do not assume any type of self-

similarity. With the aid of this powerful took, we proved the removable singularity and far field

asymptotic behavior for steady Navier-Stokes system in high dimensions.

Inhomogeneous regularities and uniform boundedness of entropy

to compressible Navier-Stokes in multi-dimensions
BREIF (HERGITTE R
In this talk, we will consider the following two issues for the Cauchy problem to the heat
conductive compressible Navier-Stokes equations in the presence of far field vacuum: (i)
regularities of solutions in the inhomogeneous Sobolev spaces; (ii) uniform boundedness of the
entropy. The previous works concerning these two issues focus on the case in one dimension.
While in this talk, we will update the results for the case in multi-dimensions. This talk is based on

a recent joint work with Prof . Zhouping Xin.

Singularity analysis of a class of chemotaxis-Navier-Stokes

equations
FIH CREHET R

In this talk we will recall the background and research progress of some chemotactic fluids.
Specifically, we will introduce suitable weak solutions for chemotactic fluids and investigate the
Hausdorff dimension of these vortices (singular points) by considering partial regularity of weak
solutions at the first blow-up time. The new ingredients are to establish certain type of local energy

inequality and deal with the non-scaling invariant quantity of n In n.
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Rayleigh-Taylor Instability in Stratified Compressible Fluids
LK G R

Guo--Tice obtained the conclusion that the internal surface tension can not inhit the Rayleigh-
-Taylor instability in the stratified (compressible viscous) fluids, the flow of which is not
horizontally periodic, by applying a so-called *‘normal mode" method to the linearized (partical
differential) equations in 2011. However it is a long-standing problem whether Guo--Tice's
conclusion can be verified by the nonlinear (original) equations, due to the failsure of the
construction of RT instbality solutions of the linearized equations (in an infinite slab domain). In
this paper, we do not try to fix the construction problem of linear RT instbality solutions, but
evelop a new alternative method, i.e. using the linear RT nstability solutons in the stratified fluids
with horinzontally periodic flow to approximately construct the RT instability solutions, which is
not horizontally periodic. Thanks to the new approximate method, we can rigorously prove the
Guo--Tice's conclusion based on the nonlinear (original) equations by expoiting the Guo--

Hallstrom--Spirn's bootstrap instablity method.

Emergence of time periodic solutions for the generalized surface

quasi-geostrophic equation in the disc
fe B A (B RUIMYE K5

In this talk we address the existence of time periodic solutions for the generalized inviscid
SQG equation in the unit disc with homogeneous Dirichlet boundary condition when a & (0,1).
We show the existence of a countable family of bifurcating curves from the radial patches. In
contrast with the preceding studies in active scalar equations, the Green function is no longer
explicit and we circumvent this issue by a suitable splitting into a singular explicit part (which
coincides with the planar one) and a smooth implicit one induced by the boundary of the domain.
Another problem is connected to the analysis of the linear frequencies which admit a complicated
form through a discrete sum involving Bessel functions and their zeros. We overcome this
difficulty by using Sneddon's formula leading to a suitable integral representation of the

frequencies.



Threshold dynamics for the 3d radial cubic-quintic NLS
KAk CIEsN B 5 T AT T D

In this talk, we consider the nonlinear Schrodinger equation(NLS) with focusing quintic and
defocusing cubic nonlinearity in three space dimensions. In [Miao-Xu-Zhao, CMP, 13] and [Xu-
Zhao, JDE, 20], the authors classified the dynamics of solutions under the energy constraint E(u)<
E”~c(W), where W is the quintic NLS ground state and E”c is the quintic NLS energy. In this work
we classify the dynamics of H*1 solutions at the threshold E(u)=E"c¢(W). This work is jointed with
Alex H. Ardila and Jason Murphy.

Self-similar solutions for the incompressible Navier-Stokes

equations with critical-dissipation
KA BB TR

In this talk, we show the global regularity and the optimal decay of weak solutions to the
generalized Leray problem with critical dissipation. Our method is based on the maximal
smoothing effect, W>”(R’) -type theory of linearization, and the action of the heat semigroup

generated by the fractional powers of Laplace operator on distributions with Fourier transforms
supported in an annulus. As a by-product, we shall construct a self-similar solution to the tree-
dimensional Navier-Stokes equations, and more importantly, prove the global regularity and the

optimal decay without additional requirement.

Long time behaviour of weak solutions to 3D damped Navier-

Stokes equations and the generalized SQG equations
T4) AERE BRI

In this talk, we focus on the long time behaviour of the weak solutions to the three-
dimensional (3D) Navier-Stokes equations with damping term and the generalized surface quasi-
geostrophic equation(SQG). By introducing a time-dependent frequency cut-off estimate of or to
gain the smallness via three steps in different directions, I will first derive the optimal decay rates
of the -norm of the weak solutions to the 3D damped Navier-Stokes equations with ; I will also
prove that the weak solutions of the generalized surface quasi-geostrophic equation decay to zero in

as time tends to infinity. As a result, our results extend the corresponding results by Tianyi Yang

and Zhaoyun Zhang(ZAMP,2020) and Zhuan Ye (JFA, 2022).
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Remarks on the incompressible coupled chemotaxis-fluid

equations
Fkie GrAE R
In this talk, we discuss the global well-posedness and global-in-time boundedness of solutions

to the incompressible coupled chemotaxis-fluid equations in R”3. Using the geometry structure of

axisymmetric flow without swirl and local-in-space estimates, we improve some previous results.

Stability and large-time behavior of 2D tropical climate

model with zero thermal dissipation
08 CEARIMYE R

In this talk, we are concerned with stability problem and large-time behavior of 2D tropical
climate model with zero thermal dissipation under small initial data. The first one studys that
stability of Couette flow to the system with —Au, —Av and a damping term v in the domain T x R.
The key is fully utilizing the enhanced dissipation created by the operator yox — vA and
construction of the Fourier operator M. It is emphasized that the absences of thermal dissipation
and divv = 0 cause great difficulties to solve the stability problem.By exploiting the structure of the
system, we establish the expected stability results. The second one studys the global well-
posedness and large time behavior of solutions of the system with —Au and a damping term v in the

whole space. The key ingredient here is the explicit large-time decay rate of solutions.

Global strong solutions to the Cauchy problem for planar

magnetohydrodynamic equations with large initial data
A (PR ERRKS)

In this talk, we consider the Cauchy problem to the compressible planar
magnetohydrodynamic equations without heat conduction, and establish the local and global
existence and uniqueness of strong solutions with general large initial data. This is a joint work

with Professor Jinkai Li.



Global Existence Versus Wave Breaking for the (Modified)

Fractional Korteweg-de Vries Equations
TERAE (2R
We review some global existence and wavebreaking results for the (modified) fractional KdV

equations.

The symmetry of periodic traveling waves for nonlocal dispersive

equations
e (Pl
We consider the a priori symmetry of traveling wave solutions of a general class of nonlocal
dispersive equations. We formulate a reflection criterion which does not presuppose a monotone
structure on the wave profile. The result applies not only to smooth traveling wave solutions, but
also to those with singular crests around which some cancellation structure appears, including in

particular waves with peaks or cusps.

From Kkinetic flocking model of Cucker-Smale type to self-

organized hydrodynamic model
sk & ChE ARG RO D

In this talk, I will discuss our recent results on the hydrodynamic limit problem for a kinetic
flocking model of Cucker-Smale type. Using the Cucker-Smale model as an example, we develop
systematically a GCI-based expansion method, and micro-macro decomposition on the dual space,
to justify the limits to the macroscopic system, a non-Euler type hyperbolic system. We believe our
method has widely application in the collective motions and active particle systems. This is a joint

work with Prof. Ning JIANG and Prof. Yi-Long LUO.
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Finite speed axially symmetric Navier-Stokes flows passing a cone
wEZ (EREMEMRKE)

Let D be the exterior of a cone inside a ball, with its altitude angle at most n/6 in R3, which
touches thexsaxis at the origin. For any initial value u, lying in a C2(D) class, which has the usual
even-odd-odd symmetry in the x3 variable and has the partial smallness only in the swirl
direction: 1ugy < 1/100, the axially symmetric Navier-Stokes equations with Navier-Hodge-
Lions slip boundary condition has a finite-energy solution that stays bounded for all time. In
particular, no finite-time blowup of the fluid velocity occurs. Compared with standard smallness
assumptions on the initial velocity, no size restriction is made on the components uy, and uy3. In a
broad sense, this result appears to solve 2/3 of the regularity problem of ASNS in such domains in

the class of solutions with the above symmetry. This talk is based on joint works with Zijin Li, Xin

Yang, Chulan Zeng, Qi S. Zhang and Na Zhao

On Leray’s problem with the Navier-slip boundary condition
WfEsr (PEIE TR

The original Leray's problem concerns the well-posedness of weak solutions to the steady
incompressible Navier-Stokes equations in a distorted pipe, which approach to the Poiseuille flow
subject to the no-slip boundary condition at spacial infinity. In this talk, we will discuss the same
problem with the Navier-slip boundary condition instead of the no-slip boundary condition. Our
recent developments on this aspect will be presented. This is a joint work with Zijin Li and

Xinghong Pan.

Some recent results on the stability of the incompressible fluid

equations with partial dissipation
BEFRAT CRGARER TR

In this talk, we will present some recent results on the stability and large-time behavior of the
incompressible anisotropic fluid equations with partial dissipation. We present a systematic
approach to obtain the stability and the optimal decay rates of the solutions emanating from small

data



Global Classical Solutions to the Viscous Two-Phase Flow Model
with Navier-type Slip Boundary Condition in 2D Bounded

Domains
EED NCTINEFE NI/ =)

We consider the viscous two-phase flow model with Navier-type slip boundary condition in a
two-dimensional simply connected bounded domain with smooth boundary. Based on some new
estimates of effective viscous flux on boundary integrals related to the Navier-type slip boundary
condition, we establish the global existence and large time behavior of the classical solutions to
two-phase flow model in time provided the initial energy is suitably small even if the density
contains vacuum and has large oscillations. This is the first result concerning the global existence
of classical solutions to the viscous two-phase flow model with density containing vacuum initially

for general 2D bounded smooth domain.

Ill-posedness for 2D resistive MHD equations

R GAIRFE T R5)

It is well-known that the global well-posedness on the 2D resistive MHD equations without
kinematic dissipation remains an outstanding open problem. And the vorticity plays a very
important role in studying this problem. In this talk, we will construct a sequence of initial data
near a special steady state for 2d resistive MHD equations to show that the L -norm of vorticity is

mildly ill-posed






