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Shock Formation of 3D Euler-Poisson System for
Electron Fluid

BAILFE (FEBZERARKE
We consider shock formation for 3D Euler-Poisson system for electron fluid in plasma. The shock
solution we construct is of large initial data, also compactly supported during the lifespan. In
addition, the blowup time and location can be computed explicitly. This talk is based on joint work

with Yiya Qiu.

Existence and stability of dissipative measure-valued solutions

to the compressible MHD system

HAR (FREIWAE

In this paper, we are concerned with dissipative measure-valued (DMV) solutions to the
compressible Magnetohydrodynamics (MHD). The existence of the DMV solutions is established.
Moreover, the strong solutions remain stable in this class of generalized solution. Precisely, we show

that a DMV solution is the same as the strong solution if they have same initial data.

On continuous solution of compressible Euler equations
ERE (RNEIKRF
In this talk, we will consider two progresses on the continuous solutions of compressible Euler
equations. For the multiple space dimensional case, we prove the break-down of classical solutions
with a large class of initial data by tracking the propagation of radially symmetric expanding wave

including compression. The singularity formation is corresponding to the finite time shock

formation. We also constructed two types of continuous solution with uniform bounds on velocity

and density. For the vanishing pressure limit, which formulated as small parameter \epsilon goes to

0. Due to the characteristics are degenerated in the limiting process, the resonance may cause the



mass concentration. It is shown that in the pressure vanishing process, for the isentropic Euler
equations, the continuous solutions with compressive initial data converge to the mass concentration
solution of pressureless Euler equations, and with rarefaction initial data converge to the continuous
solutions globally. It is worth to point out: u converges in C*1, while \rho converges in

C™0, due the structure of pressureless Euler equations. To handle the blowup of density \rho and
spatial derivatives of velocity u, a new level set argument is introduced. Furthermore, we consider
the convergence rate respect to \epsilon, both u and the area of characteristic triangle are
\epsilon order, while the rates of \rho and u_x depend on the further regularity of the initial data of

u. These are the joint work with Hong Cai, Geng Chen, and Wen-Jian Peng.

On the uniqueness of solitons to the anisotropic gauss
curvature flow

Wt (Fp B R E DR K %)

We will discuss the uniqueness of self-similar solutions to the anisotropic gauss curvature flow
in \mathbb {R}"3. It is believed that the uniqueness fails in general. In this talk, we will discuss the

case when the speed function is a small perturbation of a constant.

From conservative to dissipative systems through
quadratic change of time

B (E#IMTER)

There are many examples of dissipative systems that can be derived from conservative ones.
A classical example is the heat equation (or more generally the porous medium equation) that can
be derived from the Euler equations of isentropic gases. The derivation can be done in many ways.
In this talk, we will focus on a very straightforward idea: just perform the quadratic change to the

time variable \theta=t"2/2.



Acceleration among species in cooperative systems
R (BHITERE)

It is well-known that in a monostable nonlocal dispersal scalar equation, the spreading speed for
thin-tailed dispersal kernel is finite, and the spreading speed for heavy-tailed dispersal kernel is
infinite (namely, acceleration propagation happens). However, in cooperative systems, we find that
some species can propagate by accelerating although its dispersal kernel is thin-tailed. More
precisely, we show that the spatial propagation of every species at large time is mainly determined
by the tail of the maximum of their dispersal kernels, which further implies that their spatial
propagation is accelerated by each other because of the cooperation relation between them. This
gives us a new understanding of the cooperation relation in the spatial propagation of nonlocal

dispersal cooperative systems.

Regular solutions to the generalized Leray equations

M2fE ALEMEMRKFE

In this talk, we address regularity for weak solutions to the generalized Leray equations which

arises from the study of self-similar solutions to the generalized Naiver-Stokes equations in R"3.

Global bounded weak solutions to the Euler-Vlasov equations
in fluid-particle system

B (EHITTEAS)

In this talk, we consider a fluid-particle system which describes the evolution of a two-phase flow.
The system consists of the compressible Euler equations for the fluid (fluid phase) coupled with the
Vlasov equation for the particles (disperse phase) through the drag force. We obtain a global
bounded weak solution for such one-dimensional Euler-Vlasov equations with arbitrarily large
initial data for the whole range of physical adiabatic exponents \gamma>1. To achieve this, we

apply vanishing viscosity method and compensated compactness theory. We construct globally



defined approximate solutions by adding our novel viscosity terms to the Euler equations, which
together with our key observation on relative velocity plays a fundamental role in the hardest part
of our proof: the uniform LMinfty estimate. After deriving entropy dissipation estimate, we prove
the convergence of approximate solutions by the compensated compactness argument. This talk is

based on a joint work with Prof. Peng Jiang from Hohai University.

Sharp interface limit of a matrix-valued Allen-Cahn equation

R (ZBITTERE)
In this talk we consider the sharp interface limit of a matrix-valued Allen-Cahn equation. We
show that the sharp interface limit system is a two-phases flow system: the interface evolves
according to the motion by mean curvature; in the two bulk phase regions, the solution obeys the

heat flow of harmonic maps with values in the sets of n"n orthogonal matrices with determinant 1

and -1 respectively; on the interface, the phase matrices in two sides satisfy a novel mixed boundary
condition. The above result provides a solution to the Keller-Rubinstein-Sternberg’s (conjecture)
problem in the orthogonal matrix setting. This is a joint work with Prof. Fanghua Lin, Prof. Wei

Wang and Prof. Zhifei Zhang.

On the Free Boundary Evolution in a Tumor Growth
Model with Nutrient

EER bk

We study a free boundary problem that naturally arises in a 2-D tumor growth model with nutrient.
In this model, the tumor cells proliferate by consuming the nutrient locally, and meanwhile they
migrate into ambient empty space because of an incompressibility constraint on the cell density. We
shall focus on evolution of the tumor boundary, which couples strongly with the dynamics of
nutrient in the bulk. We will show, under suitable assumptions, global well-posedness of evolution
of the tumor boundary, provided that it is initially close to a circle. We will also establish its long-
time convergence to a circular shape as well as a (sharp) decay estimate. Discussions will be made

on several related problems.



Leray's backward self-similar solutions to the 3D Navier-Stokes

equations in Morrey spaces
FHEF CGEMEBETIKRE

In 1934, Leary suggested the one seek the non-zero backward self-similar solutions to construct
singular solutions to the 3D Navier-Stokes equations. The first breakthrough of backward self-
similar solutions was due to Necas-Ruzicka-Sveraks in 1996. They ruled out the existence of Leray's
backward self-similar solutions to the 3D Navier-Stokes system if a weak solution

u(x.t) = ! U(__X__isin L’ (R?) . Later, Tsai extended their results to usual Lebesgue
2a(T—0  J2a(T-1)

spaces L (R3) with p > 3 . Tsai's second result is that there does not exist a non-trivial backward

self-similar solution if u satisfy the local energy inequality. Very recently, Chae-Wolf and
Guevara-Phuc independently studied this issue in Lorentz spaces and Morrey spaces. I will report
some new results in Morrey spaces in this direction. This talk is based on the joint work with Prof.

Quansen Jiu and Dr. Wei Wei.

Asymptotic behavior of the steady Prandtl equation

Fl (EFITIERZE)

For the 2-D steady Prandtl Equations, Oleinik proved the global-in-x existence of solutions in the
case of favorable pressure gradient. For the asymptotic behavior of the Oleinik's solution to the
steady Prandtl equation when the outer flow U(x) = 1, Serrin proved that the Oleinik's solution
converges to the famous Blasius solution u B in L e sense and Iyer proved the explicit decay

estimates of u —u_B and its derivatives when the initial data is a small localized perturbation of the

Blasius profile. In this talk, I will first review some related results and then report our recent works
for the decay estimate of u — u_B for general initial data with exponential decay and the decay
estimates of its derivatives when the initial data has an additional concave assumption. The proof is

based on the maximum principle.



