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Solutions to the non-cutoff Boltzmann equation in the grazing limit

gk GEHERTFE)

i %L: It is known that in the parameter range $-2 \leq \gamma <-2s$ spectral gap does not exist for
the linearized Boltzmann operator without cutoff but it does for the linearized Landau operator. This
talk is devoted to the understanding of the formation of spectral gap in this range through the grazing
limit. Precisely, we study the Cauchy problems of these two classical collisional kinetic equations
around global Maxwellians in torus and establish the following results that are uniform in the
vanishing grazing parameter $\epsilon$: (i) spectral gap type estimates for the collision operators; (ii)
global existence of small-amplitude solutions for initial data with low regularity; (iii) propagation
of regularity in both space and velocity variables as well as velocity moments without smallness; (iv)
global-in-time asymptotics of the Boltzmann solution toward the Landau solution at the rate
$O(\epsilon)$; (v) continuous transition of decay structure of the Boltzmann operator to the Landau

operator.

In particular, the result in part (v) captures the uniform-in-$\epsilon$ transition of intrinsic optimal
time decay structures of solutions and reveals how the spectrum of the linearized non-cutoff

Boltzmann equation in the mentioned parameter range changes continuously under the grazing limit.
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The optimal criterion for existence and blow-up to some PDEs vs the
best constant of functional inequalities
E&H GLTKRHF)
##%L: In many physical and biological systems, there are some competing effects such as focus and
defocus, attraction and repulsion, spread and concentration. These competing effects usually are
represented by terms with different signs in a free energy. The dynamics of the physical system
sometimes can be described by a gradient ow driven by the free energy. Some functional inequalities
can be used to determine the domination among these competing effects in the free energy, and
provided sharp conditions on initial data or coefficients in the system for the global existence.
In this talk, we will show some important relations between functional inequalities and sharp
conditions distinguishing global existence and blow-up to seme PDEs. For example, the Hardy-
Littlewood-Sobolev inequality vs parabolic-elliptic Keller-Segel (K-S) model, the Onofri inequality
vs linear parabolic-parabolic K-S model, the Sobolev inequality vs degenerate parabolic-parabolic K-
S model, and the Sz. Nagy inequality vs 1-D thin film equation. And we will give results on global

existence and blow-up of solutions for above models under sharp conditions.

Suppression of explosion by mixing
wER (BILHIERE)
FE: In the study of incompressible fluid, one fundamental phenomenon that arises in a wide variety
of application is dissipation enhancement by so-called mixing flow. In this talk, I will give a brief
introduction to the idea of mixing flow and the role it plays in the field of advection-diffusion-reaction
equation. More specifically, I will explain why the presence of fluid can enhance the dissipation and

prevent the singularity formation for some types of evolution equations, even with degeneracy.




New development on fast singular limits of hyperbolic PDEs
wE (HEBFERS
$E: In this talk, we will introduce some recent results about the fast singular limits of PDEs. First,
we will show the moderately fast three-scale singular limit for PDEs. Second, we prove the uniform

existence for a class of PDEs that violates the Klainerman-Majda balance.

Asymptotic Behavior of Solutions to the IBVP of the Compressible Navier-Stokes-Korteweg
Equations
REF (FEXH)
$E: In this talk, I am going to presnet the time-asymptotic behavior of strong solutions to the initial-
boundary value problem of the isothermal compressible fluid models of Korteweg type with density-
dependent viscosity and capillarity on the half-line $\mathbb{R}"+$. The case when the pressure
$p(v)=v*{-\gamma}$, the viscosity $\mu(v)=\tilde{\mu} v~{-\alpha}$ and the capillarity
$\kappa(v)=\tilde {\kappa} v"{-\beta}$ for the specific volume $v(t,x)>0$ is considered, where
$\alpha,\beta, \gamma\in\mathbb{R}$ are parameters, and $\tilde{\mu},\tilde{\kappa}$ are given
positive constants. I focus on the impermeable wall problem where the velocity $u(t,x)$ on the
boundary $x=0§ is zero. If $\alpha,\beta$ and $\gamma$ satisfy some conditions and the initial data
have the constant states $(v_+, u_+)$ at infinity with $v_+, u_+>0$, and have no vacuum and mass
concentrations, we prove that the one-dimensional compressible Navier-Stokes-Korteweg system
admits a unique global strong solution without vacuum, which tends to the 2-rarefction wave as time
goes to infinity. Here both the initial perturbation and the strength of the rarefaction wave can be
arbitrarily large. As a special case of the parameters S$\alpha,\beta$§ and the constants
$\tilde {\mu },\tilde {\kappa}$, the large-time behavior of large solutions to the compressible quantum
Navier-Stokes system is also obtained for the first time. Our analysis is based on a new approach to
deduce the uniform-in-time positive lower and upper bounds on the specific volume and a subtle large-

time stability analysis. This is a joint work with Prof. Chen Zhengzheng.



Some recent studies on nonlinear Fokker-Planck type equations
B (BERET R
£ In this talk, I will introduce some recent studies on nonlinear Fokker-Planck type equations,
including
1. A simplified nonlinear Fokker—Planck model conserves only mass;
2. The fully nonlinear Fokker—Planck model;
3. Vlasov-Poisson-Fokker-Planck equations;

4. Sensitivity analysis of the nonlinear Fokker—Planck equations with uncertainty.

Generalized Huygens' principle for some non-conservative fluid models
RER GR&EXRE
#E: In this talk, we present some results on the pointwise space-time description of the classical
solution of the Cauchy problem for some non-conservative fluid models, where they exhibit the
generalized Huygens’ principle named by Liu-Wang (1998CMP) for the compressible Navier-Stokes
equations. The topic mainly concerns the compressible micro-polar model, and the compressible two-
phase fluid model. Some new observations and nonlinear estimates will be introduced. These works

are joint with Professor Weike Wang, and Wenyue Zhou.




