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Global regularity in the optimal partial transport
Shibing Chen (BR{HIFE, HEFRFZER AR
We will discuss the global regularity of potential function and free boundary in the

optimal partial transport problem.

Propagation dynamics of bistable reaction-diffusion equations
in heterogeneous environments
Weiwei Ding (T 4E4E, EFg MRS
In this talk, I will present some recent progress on reaction-diffusion fronts in
spatially periodic bistable media. The results include: existence of pulsating fronts with
large periods, existence of and an explicit formula for the limit of front speeds as the
spatial period goes to infinity, convergence of pulsating front profiles to a family of

front profiles associated with spatially homogeneous equations.

Quantitative Properties of Co-rotational Beris-Edward system
in critical spaces SL*3(\R"3)$
Xianpeng Hu (#H5GMY, FFHEBE K%

We will discuss the co-rotational Beris-Edwards system, which models
incompressible liquid crystal flows with Laudau-De Gennes bulk potential. We establish
the quantitative blow-up rates for critically bounded solutions of the co-rotational
Beris-Edwards system. We applied the cancellation property to deal with the loss of
regularity for $Q$ tensors. Moreover, with the help of linearization of $Q$ tensors and
the partial regularity for perturbed co-rotational Beris-Edwards system, we establish a
refined quantitative Carleman estimate based on the vorticity-Hessian formulation to

overcome the bulk potential.

Between viscous and inviscid primitive equations
Quyuan Lin (#RZZix, Clemson University)
The primitive equations (PE) are widely used in the study of geophysics, in
particular when the aspect ratio of the domain is small, such as the ocean and
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atmosphere in the planetary scale. They are derived from the Navier-Stokes equations or
Euler equations by taking the hydrostatic limit. The viscosity plays an important role in
the properties of the PE. I will first discuss the key ideas in obtaining the 3D global
well-posedness of the viscous PE, and then review several results for the inviscid PE,
including the ill-posedness, the local well-posedness under the local Rayleigh condition,
the finite-time blowup, and the effect of fast rotation. Finally, I will discuss some recent
works on the investigation of fractional dissipative PE, which can be interpreted as the

"bridge" between viscous and inviscid cases.

On a free boundary value problem for the Boltzmann equation
Shuanggian Liu (XIXUEz, HEAfEKss)

While significant progress has been made on free boundary problems for fluid
equations, much less is known about their counterparts in kinetic theory. In this talk, I
will present our recent study on a free boundary value problem for the Boltzmann
equation. By introducing a novel conformal transformation, we establish the global
existence of solutions using an $LMinfty$—$L"2$ approach. Furthermore, the

uniqueness of solutions is verified through a localized weighted SW”{1,p}$ estimate.

Full compressible Euler equations in a physical vacuum
Sicheng Liu (il f83f, TR

This presentation addresses vacuum free-boundary problems for the non-isentropic
compressible Euler equations, focusing on the dynamics of gases in the vicinity of
vacuum boundaries, where the density approaches zero. The notion of a physical
vacuum, with boundaries moving over time with finite non-zero normal accelerations, is
of close relevance to the study of gaseous stars and shallow water waves. This talk
primarily concentrates on the Hadamard-style local well-posedness of physical vacuum
problems within suitable weighted Sobolev spaces. It will cover aspects such as
existence, uniqueness, continuous dependence on initial data, a priori energy estimates,
and continuation criteria. These results apply to low-regularity solutions, for which the
velocity fields of free boundaries are only Lipschitz continuous, and the gas-vacuum
interface is allowed to have unbounded curvature.

This is the first well-posedness result for the full compressible Euler equations in a
physical vacuum with space dimensions larger than one. The approach is based on the

framework of Eulerian coordinates.



Incompressible and Compressible Water Waves
Chenyun Luo (¥ JgF, FHEH TRY)

In PDEs modeling the motion of inviscid fluids, one of the natural idealized
approximations is obtained by assuming the fluid is incompressible, with density being a
constant. However, since all real fluids are compressible, with their densities varying in
spacetime, it is important to understand whether the motion of slightly compressible
fluids are well-approximated by their incompressible counterparts. In this talk, we
survey some recent results in this direction, based on joint works with Junyan Zhang
(USTC). This research is partially supported by the Hong Kong RGC grants
CUHK-14302922 and CUHK-14304424.

Time-periodic transonic shock solutions in divergent nozzles
Peng Qu (Hif§, & H KZ)

In this talk, we would discuss the phenomenon of periodic movement for a
transonic shock in a divergent nozzle with time-periodic conditions on the entrance and
the exit of the nozzle. We describe the problem by the quasi-one-dimensional isothermal
Euler equations with temporal periodic boundary conditions and prove the global
existence and dynamical stability of the time-periodic transonic shock solution with an

iteration method.
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Vacuum free boundary problems in ideal compressible MHD
Tao Wang (£, HIUKT)
We present the joint works with Paolo Secchi and Yuri Trakhinin on local well
posedness of vacuum free boundary problems in non-relativistic and relativistic ideal

compressible magnetohydrodynamics (MHD).



Planar stationary solution to initial boundary value problem for non-isentropic
compressible Navier-Stokes equations in several dimensions
Teng Wang (5, dbatTlR)
In this talk, we introduce the global existence of the solution for the non-isentropic
case under inflow and outflow boundary condition and show its large-time behavior of

approaching the planar stationary solution on the half space R_+"3.

Jeffery-Hamel flows in a 2D sector
Yun Wang (Ez=, TR
We will talk about the self-similar solutions of the steady Navier-Stokes system in a
two-dimensional sector with the no-slip boundary condition. We give necessary and
sufficient conditions in terms of the angle of the sector and the flux of the flow to
guarantee the existence of self-similar solutions of a given type. We also investigate the
uniqueness and non-uniqueness of flows with a given type. As a consequence of the
classification of self-similar solutions in the half-space, we characterize the leading
order term of the steady Navier-Stokes system in an aperture domain when the flux is

small.

Stability and Large-Time Behavior of Compressible MHD Flows Near a
Background Magnetic Field
Jiahong Wu (RZEKF, FBERT)

Physical experiments and numerical simulations have revealed a remarkable
stabilizing effect of magnetic fields: they can smooth and suppress instabilities in
electrically conducting fluids. This phenomenon has motivated extensive research into
the underlying mechanisms within the framework of the magnetohydrodynamics (MHD)
equations. In this talk, I will present recent results on the nonlinear stability and
long-time behavior of compressible MHD systems with anisotropic dissipation. In
particular, I will discuss three settings: (1) the three-dimensional compressible
non-resistive MHD equations near a background magnetic field satisfying a Diophantine
condition; (2) the three-dimensional non-isentropic MHD equations with no velocity
dissipation; and (3) the compressible MHD equations with vertical magnetic diffusion

near a general constant magnetic field.
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These results reveal a rich wave structure and uncover stabilizing mechanisms
unique to compressible flows — phenomena that do not appear in the incompressible

casc.

Transonic Shock with Large Swirl Velocity in a Finite Cylinder
Wei Xiang ([A)ffi, FHS K %E)

In this talk, we introduce our recent work on the existence and unique location of
the three-dimensional transonic shock with large swirl velocity for axisymmetric full
Euler equations in a cylinder, with appropriate boundary conditions at the entrance of
the nozzle and the receiver pressure at the exit of the nozzle. It is the first mathematical
result on the three-dimensional transonic shock with large swirl velocity. The important

role of the non-zero swirl in uniquely determining the shock location is investigated.

The Cattaneo-Christov approximation of Fourier
heat-conductive compressible fluids
Jiang Xu (TRVL, B ML MR K )

We investigate the Navier-Stokes-Cattaneo-Christov system (NSC), a model of
heat-conductive compressible flows used as a finite speed of propagation approximation
of the Navier-Stokes-Fourier system (NSF). Due to the presence of Oldroyd ~ s
upper-convected derivatives, the system (NSC) exhibits a lack of hyperbolicity which
makes it challenging to establish the well-posedness, especially in multi-dimensional
contexts. First, within a critical regularity setting, we prove the global-in-time
well-posedness of (NSC) for initial data being small perturbations of constant equilibria,
uniformly with respect to the relaxation parameter. Then, we obtain the large-time
asymptotic behavior of (NSC), and finally, for all times, we deduce sharp quantitative
error estimates between the solutions of (NSC) and (NSF) in the case of ill-prepared

data.

Diffusion Limit with Optimal Convergence Rate of Classical Solutions to the
Vlasov-Maxwell-Boltzmann System
Mingying Zhong (¥ EH, |75 K%)
We study the diffusion limit of the classical solution to the

Vlasov-Maxwell-Boltzmann (VMB) system with initial data near a global Maxwellian.
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By introducing a new decomposition of the solution to identify the essential components
for generating the initial layer, we prove the convergence and establish the optimal
convergence rate of the classical solution to the VMB system to the solution of the

Navier-Stokes-Maxwell system based on the spectral analysis.

Global well-posedness of 2D incompressible MHD equations without magnetic

diffusion
YiZhu (%5, HBRE T RE)

As we have known, the global existence of classical solutions to the Cauchy
problem for 2D incompressible MHD equations without magnetic diffusion was proved
previously, under the assumption that initial data is close to some equilibrium states.
However, it is still unknown whether or not there exists a global classical solution to the
above system with the assumption of initial data be small in non-negative Sobolev
spaces. This talk gives a positive answer to this problem. In fact, we achieve our results
in Sobolev space $H”"2(\mathbb{R}"2)$. The key is using the structure of system to
derive some equivalences for the wildest terms and improving the nonlinearity order,
then we can transfer these wildest terms to some good terms successfully. This is a joint

work with Prof. Shijin Ding and Prof. Ronghua Pan.

Stability of Couette flow in Stokes-transport equations
Ruizhao Zi (£ HilH, HErIfiyEi k)
In this talk, I will present some recent stability results on 2D and 3D

Stokes-transport equations around the Couette with non-homogeneous density

background. This is based on joint works with Daniel Sinambela and Weiren Zhao.
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