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A priori L™ estimates of viscosity solutions for nonlinear

hyperbolic systems
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For general hyperbolic system of conservation laws, the unique method
to obtain the a priori L™ estimates is the invariant region theory introduced
by Chueh, Conley and Smoller in 1977. However, this method is only valid
for a given conservation system, of two equations, in which, two Riemann

invariants are of explicit expressions.

In this talk, we will introduce a new technique to obtain the a priori
bounded estimates for some special hyperbolic systems without an invariant
region.
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Incompressible jet impinging on a porous wall

R 0
(FHNTEREE)

In this talk, we introduce the well-posedness of the two-dimensional
symmetric incompressible jet, which emerging from a semi-infinitely long
nozzle and impacting on a porous wall. More precisely, for any given atmo-
sphere pressure and the normal component of the momentum on the porous
wall, we establish the existence and uniqueness of the solution to the jet flow
problems, and the free streamline initiate smoothly at the endpoint of the
nozzle wall. Moreover, the asymptotic behavior and regularity of the free
boundary at the porous point will be obtained.
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The applications of dissipation enhancing flows to Cahn-Hilliard

equation

IR R
(FEARITTE R )

In this talk, we would study how stirring would help dissipate the energy
and the applications to Cahn-hilliard equations. For the advective Cahn-
Hilliard equation, the phase separation would be supressed when the am-
plitude of the advective mixing flow is large. If the shear flow is added, at
sufficiently large times and when the strength of the shear is strong enough,
the isotropic patterns typical of the 2D CHE are distorted into elongated
patterns along the direction of the shear and ultimately banded patterns
appear.



Recent progress on the homogeneous Landau equation:

uniqueness, regularity, and numerical approximations

Az UK
(B KR

This talk covers our latest contributions to the study of the homoge-
neous Landau equation. We discuss (i) a sharp uniqueness criterion for weak
solutions, (ii) quantitative smoothing estimates in various function spaces,
and (iii) novel numerical schemes for accurate simulations.
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A two-phase semi-linear nonhomogeneous Bernoulli problem:

regularity and singularity of the free boundary

FikE
(P A 22 K 2F)

In this talk, we introduce our recent work on the regularity of the free
boundary of the nonhomogeneous two-phase Bernoulli problem, and then
prove that the two-phase free boundaries are C1-smooth. Furthermore, we
introduce some regularity and singularity properties for the one-phase free
boundary problem in the multi-dimensional case. This is a joint work with

Lili Du, Feng ji and Qin Zhang.
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The limit from Vlasov-Poisson system to KAV /ZK equations

Wt
(EHEAZIE K E)

This talk presents the long wavelength approximation limit of the Vlasov-
Poisson (VP) system in torus. We derive formally two-directional wave pack-
ets as the solutions of Korteweg-de Vries (KdV) equations from 1-D VP sys-
tem, the two distinct wave packets as the solutions of Zakharov-Kuznetsov
(ZK) equations from 3-D VP system with magnetic field, and the two-way
waves as the solutions to the corresponding Kadomtsev-Petviashvili equa-
tions from 2-D VP system without magnetic field. A rigorous justification
of this long-wave limit is established by the relative entropy method. It is a
joint work with Dr. Zhao Lixian.
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The well-posedness of the compressible subsonic jet flows
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This paper is concerned with the well-posedness of the compressible sub-
sonic jet flows issuing from a semi-infinitely long nozzle, the free streamline
detaches smoothly from the nozzle wall and the detachment is not known
a priori. More specifically, given a semi-infinitely long de Laval type nozzle
and an atmosphere pressure pu, > 0, there exist a critical value mg >0 and
an interval [p,p], such that for any incoming mass flux mg € (0,m.,) and the
pressure difference pair € [p,Pl, there exists a unique compressible subsonic
jet flow and the detachment lies on the divergent part of the nozzle wall.
Moreover, the detachment is continuous and strictly monotonic with respect
to pgif. Finally, we also establish the optimal Cl'%—regularity of the free
boundary at the detachment.
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Generic singularities for a 2D pressureless gas

T
(WHLIMVE K EE)

We consider the Cauchy problem for the equations of pressureless gases
in two space dimensions. For a generic set of smooth initial data (density
and velocity), it is known that the solution loses regularity at a finite time ,
where both the density and the velocity gradient become unbounded. Aim of
this paper is to provide an asymptotic description of the solution beyond the
time of singularity formation. For we show that a singular curve is formed,
where the mass has positive density w.r.t. 1-dimensional Hausdorff measure.
The system of equations describing the behavior of the singular curve is not
hyperbolic. Working within a class of analytic data, local solutions can be
constructed using a version of the Cauchy-Kovalevskaya theorem. For this
purpose, by a suitable change of variables we rewrite the evolution equations
as a first order system of Briot-Bouquet type, to which a general existence-
uniqueness theorem can then be applied. This is a joint work with Profs.
Alberto Bressan and Geng Chen.
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A Nash-Kuiper theorem for isometric immersions beyond

Borisov’s exponent

e
(BT )

This talk is about proving that the classical Nash—Kuiper theorem ex-
1

tends to C** isometric immersion for any Holder exponent a < (1 +n%—n)"1,

which is beyond Borisov’s exponent. In particular, the regularity threshold
aligns with the Onsager exponent 1/3 for the incompressible Euler equations
in the case n =2. That is, for any such a and any given short immersion
from an n-dimensional smooth bounded and simply connected domain into
(n+1)-dimensional Euclidean space, we construct a C1® isometric immersion
within any C% neighbourhood of the given short immersion using convex in-
tegration. Our convex integration scheme relies on a new corrugation ansatz,
which allows the cancellation of leading order error terms by a novel “inte-
gration by parts” technique and a new decomposition of these error terms.
This talk is based on the joint work with Prof. Jonas Hirsch and Dominik
Inauen.
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Hydrodynamic limit for compressible
Navier-Stokes-Vlasov-Poisson equations with local alignment

force

Wk
(PEAE Tl K %)

We investigate the hydrodynamic limit of weak solutions to compressible
Navier-Stokes-Vlasov-Poisson equations with local alignment force in three-
dimensional torus domain. Based on the relative entropy method, it is shown
that the global weak solutions of the compressible Navier-Stokes-Vlasov-
Poisson equations converge to the smooth solutions of the limiting two-phase
fluid model. We obtained that the distribution function f€ converges to a
Dirac distribution in velocity, the fluid density p® and velocity u® converge
to p and u, respectively.
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Global existence and time decay of solutions to some

approximation models in radiation hydrodynamics

RATA
(FE B K5

In this talk I shall report our recent results on the global existence and
time decay of solutions to some approximation models arising in radiation
hydrodynamics in the whole space R3. In some situation, the optimal time
decay rates of solutions are given.
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