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Supersonic Reacting Jet Flows from a 3D Divergent Conical
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Global existence for the relativistic Vlasov-Poisson system in a

two-dimensional bounded domain

At
(P22 K27)

we establish the global existence of solutions to the relativistic Vlasov-
Poisson system for general initial data in convex bounded domains of two
space dimensions, assuming that the specular reflection boundary conditions
for the distribution density and the boundary conditions for the electric
potential are two cases: Neumann boundary conditions and homogeneous
Dirichlet boundary conditions.The core ideas are constructing suitable ve-
locity lemmas and applying geometric techniques, In the two-dimensional
case, it is highly appropriate to cleverly select the arc length as the parame-
ter of the curve, and further combine this with the Frenet-Serret formulas.we
can effectively describe the distribution density equation near the boundary,
thus establishing a vital connection in the geometric representation. This is
a joint work with Prof. Wang.



The acoustic limit from the Boltzmann equation with moving

boundary conditions

e

(HBUREE)

We establish the acoustic limit from the Boltzmann equation with a
general cutoff collision kernel in the half space, subject to the incoming
boundary condition with vertical evaporation-condensation velocity &, in the
framework of renormalized solutions. The boundary conditions to the acous-
tic system are derived from analyzing the kinetic and fluid boundary layers
equations, which depend on the comparison between & and the sound speed
c. More specifically, three characteristic speeds & = 0,c,—c separate the real
line into four intervals (—oo,—c), (—¢,0), (0,c) and (c, o), totally seven cases.
When the boundary velocities are characteristic, i.e. & =0,c,—c, both the
Knudsen and the viscous (also called Prandtl) layers are needed, while for
& #0,c,—c, only the Knudsen layer is needed. The main novelty lies in prov-
ing that the derived boundary energies are either conserved or dissipated,
thereby ensuring the well-posedness of the acoustic system. This is achieved
by quantitatively analyzing the coefficients in the boundary conditions which
come from the Knudsen boundary layer equations. Another contribution is
the application of the duality arguments to the rigorous justification of weak
convergence. We carefully designed the test functions and established a con-
nection between the dual Knudsen layer equation and the dual of the derived

boundary conditions for the acoustic system. This is a joint work with K.
Aoki, F. Golse and Yulong Wu.
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Mixed-type Partial Differential Equations and the Isometric

Immersion Problem

7 AR

(BB K EE)

This talk is about a classical problem in differential geometry and global
analysis: the isometric immersions of Riemannian manifolds into Euclidean
spaces. We focus on the PDE approach to isometric immersions, i.e., the
analysis of Gauss—Codazzi—Ricci equations, especially in the regime of low
Sobolev regularity. Such equations are not purely elliptic, parabolic, or hy-
perbolic in general, hence calling for analytical tools for PDEs of mixed types.
We discuss various recent contributions — in line with the pioneering works
by G.-Q. Chen, M. Slemrod, and D. Wang (2010) — on the weak continuity of
Gauss—Codazzi—Ricci equations, the interior regularity of flat isometric im-
mersions, and the fundamental theorem of submanifold theory with low reg-
ularity. Two mixed-type PDE techniques are emphasised throughout these
developments: the method of compensated compactness and the theory of
Coulomb—Uhlenbeck gauges. Joint work with Reza Pakzad (Toulon), Armin
Schikorra (Pittsburgh), and Xiangxiang Su (Shanghai Jiao Tong).



On the stability threshold for rotating fluids near Couette flow

i
(BRI R 5)

In this talk, I shall introduce some results on the nonlinear stability
for the incompressible rotating fluids in TxRxT near the Couette flow,
by precisely quantifying the stability threshold at high Reynolds number.
For the Navier-Stokes equations with rotation, we establish the nonlinear
stability in the so-called Bradshaw Richardson stable regime S(f—1) >0
for initial velocity perturbations of size O(v) in H? with ¢ > 9/2. For the
rotating Boussinesq equations, we analyze the coupled system of the Couette
flow and a stable temperature stratification 14+-az (a >0). Nonlinear stability
is also constructed, showing that the solutions do not transition away from
the steady state, provided the initial perturbations of size O(v14/ 15) . This
talk is based on joint work with Wenting Huang (BNU), Zekai Luo (BNU)
and Ying Sun (BUT).
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Self-Organized Systems: Kinetic and Hydrodynamic Models

RN
GalEs kN

In this talk, I will discuss our recent results on the hydrodynamic limit
problems for kinetic Vicsek and Cucker-Smale models. We develop system-
atically a GClI-based expansion method, and micro-macro decomposition on
the dual space, to justify the limits to the macroscopic system, which is a
non-Euler type hyperbolic system. We believe our method has wide appli-
cation in the collective motions and active particle systems.
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Some inverse problems for steady supersonic flows

5K 7K 5
(EHK%)

I will talk about some inverse problems for the supersonic flows, and
present our recent progress on the existence and stability results for the
inverse problems of determining the shape of the wedge and the cones in
steady supersonic flow with the given pressure distributions.



12 W& R B R

On the instability of boundary layers of shear flow type

R A
((EHEAZIE R )

In this talk, T will show the instability of boundary layers of shear
flow type, for the Prandtl equations and Navier-Stokes equations respec-
tively. Then, I will focus on the instability of 3D shear boundary layer
for the Navier-Stokes system in the inviscid limit, induced by the Tollmien-
Schlichting wave.
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