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The non—cutoff Vlasov—Poisson—Boltzmann
system with weak collisions

XU 3z

HEHEE:

In this talk, | will report our recent study on the non-cutoff Vlasov-Poisson-
Boltzmann (VPB) system. We prove global existence of smooth solutions near
Maxwellians for the non—cutoff VPB system in the weakly collisional regime. To
address the weak dissipation of the non—cutoff linearized Boltzmann operator, we
develop a refined velocity—weighted energy framework combined with vector—
field techniques to control the transport term, nonlinear collisions, and the self-
consistent electric field. This approach yields uniform—in—time bounds, captures
enhanced dissipation of the solution, and establishes Landau damping for both
the density and electric field, providing the first global-in—-time result of this type
for the non—cutoff Vlasov-Poisson—-Boltzmann system. Our approach is inspired
by the recent work of Chaturvedi-Luk—Nguyen ({\it J. Amer. Math. Soc.} {\bf 36}
(2023), no. 4, 1103--1189.)

HwEABN:

FhIFEAEHEE, HitE ‘BXEE HEEE. TEAREFRYEERNRRES
BE, pREESEEENEIEFLE. S8 FFNLandausiE. MEREARNSEZRED
BEFERMIXNRENDEZELSESSE . £Boltzmannk . LandauGiE.
VMB. VPBEEASHNEKEEN. aiEELENRENDEER. LIRBoltzmanni
EETIRR ST LS T—&RIIHR . £Comm. Pure Appl. Math.. J. Eur.
Math. Soc.. Comm. Math. Phys.. Arch. Ration. Mech. Anal.. Trans. Amer.
Math. Soc.. J. Lond. Math. Soc. S#ET LARECNIN+RE. SHEHEED
XKFE, gRETHASE. SEEIXESFNEEFNEARRENSERREERTR.
SEFRFERBARFESHE L. SFAXETRH.
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Hypersonic similarity law for steady
compressible Euler flows past slender bodies
within the framework of Radon measure solution
=igE

HEERE:

In this talk | will report a joint work with Shifan Kang (B&i¥l) and Bingsong Long (B4
#). We developed a mathematical theory for the statement and validation of the
hypersonic similarity law within the framework of Radon measure solutions to the
steady compressible Euler equations. We investigate two scenarios:

(1) two—dimensional steady non-isentropic compressible Euler flows past infinitely
long slender curved wedges, and

(2) three—dimensional steady non—isentropic compressible Euler flows past infinitely
long axisymmetric cones.

We find that for hypersonic flow over a slender body with a small slenderness
parameter \(\tau\), if the parameter \(K \doteq M_{\infty} tau\) is fixed, then as \(\tau
\to O\) (which corresponds to the Mach number of the incoming flow \(M_{\infty} \to
\infty\)), the flow field structures, after scaling, become independent of the body's
shape and the Mach number \(M_{\infty}\). Instead, they depend solely on {K\) and
the adiabatic exponent \(\gamma\) of the polytropic gas.

Mathematically, we derive a new system of hypersonic small—disturbance equations
to describe steady compressible hypersonic flows past slender bodies. We
demonstrate that as \(Mau o 0\), under suitable non-dimensional scalings, the
Radon measure solutions of the original hypersonic flow problems converge to those
of the corresponding hypersonic small-disturbance problems. The explicit forms of
the Radon measure solutions obtained for the two scenarios facilitate the
convergence analysis

HEART:

2006 FEEXRE, NEERIFEAZHERFEZRHR . NAHERE
. BESTENAHSTIERALRERFF. TEARTERIES T RIEHRIN HE
TJERRNSLEEER, EefERENNEEEELRSERERRAEHE T ZANH
RIE, ERFFARLNS2RE, SBokRAEFREAdV. Math., Arch. Ration. Mech.
Anal., Cal. Var. PDE., JDE., Math. Ann., Math. Meth. Model Appl. Sci., Phy.
D., SIAM. J. Math. Anal., SIAM J. Appl. Math. Z&HET.
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Hydrodynamic limit for compressible
Navier—Stokes—Vlasov—Poisson equations
with local alignment force

Y=

RERE:

We investigate the hydrodynamic limit of weak solutions to compressible
Navier-Stokes—Vlasov-Poisson equations with local alignment force in three—-
dimensiocnal 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 $f{\epsilon}$ converges
to a Dirac distribution in velocity, the fluid density $\rho*{\epsilon}$ and velocity
Sur{\epsilon}$ converge to $\rho$ and $u$, respectively.

REARN:

AT AEHIE, B1EESIT, 2010FEEPIFEAFRIBRET 2N, FIRE
LERFELFEMEN . TENSREAFPHRHSHENFEICHHR, ERERE
ARIZFESE FIRESM, 18X EFEEMath. Ann.. JMPA. Ann. |. H. Poincaré-
AN. SIAM JMA. Indiana Univ. Math. J.. M3ASZEEIFEITI L.
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A two—phase semi—linear
nonhomogeneous Bernoulli problem:
regularity and singularity of the free boundary
FkE

BERE:

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 $C*1,\eta}$—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.

HEARTT:
ARmMEXERE., B4, ARTariEEtREsHEEESNA, £26H
MiBhSHNavier-StokesHFRHERNEEENEERENBHLRDE. &£
Arch.Rational Mech.Anal.. Calc. Var. PDEs. SIAM Math. Anal.. Ann. Inst. H.
Poincaré Anal. Non Linéaire. J. Differential Equations. J. Lond. Math.
Soc.(2)FEFEFEARATIMAERFRLE 205K . THERBANFESEFNHLTE®
108, H50)IIERETIE3m,
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On a Class of Fractional (a, p)
—Laplacian Equations Driven bySuperlinear Noise on R*d

E{Ci

HRERE:

We consider a wide class of fractional («,p)-Laplacian equations on RAd
driven by infinite—dimensional superlinear noise. We first prove the global-in-
time well-posedness of the stochastic systems. We then discuss the
existence and several properties of invariant measures of the stochastic
systems. The uniform large deviation principles of the distribution—dependent
stochastic systems are also discussed. This is a joint work with Professors
Bixiang Wang, Pengyu Chen and Zhang Chen.

\BEAENT:

FMTEAAFESR . B1TESIN, ARARSEEFERTHETAERSIERE
T, tERAYESHERERFRELE, KIENSHRENBIESHDDRSESHKRA
SHERECENANHAR. TRERBANFESSEMRMSFETHOFEERE LR
FEELERFESRERISE . B LRMMRESEREE LIRS, KEXHRBELS
XIS, NEEMEARZERARDESTEATRETIRE, HiIEXEERT { Math.
Ann. ) . {Math. Mod. Meth. Appl. Sci.} . {Int. Math Res. Notice} . { SIAM
J. Math. Anal. } 5 { J.Differ. Equ. ) 714,
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ICC and stability for some
wave equations

e

HBERE:

This talk investigates the stability for the wave equation with time—dependent
degenerated damping. In contrast to the classical geometric control condition
(GCC), we give the integral control condition (ICC) which means the coefficient
of damping only has a positive lower bound in the sense of integral. We wiill
establish some exponential stability under space-ICC, time—ICC and uniform-
ICC, respectively. This is a joint work with Chunyou Sun and Lan Wen.

wREAEN:

ZMAREHZES I ERAIEE, MTESIT. 2020FF=MASHKEBLIEN,
EFENELGHED LRG| FSREEREAEXTENHAR . KEERBARFEESHEL
mBe, SFmE, B1XEELNE, HRE&E5FRENSE. BREgRERFELIZ0E
X, EEMRESERERENEIE. SREHERRS | FHFHEXHARPEE LK
R, BOMREARESIAM J. Math. Anal., J. Differential Equations, Proc.
Amer. Math. Soc.Z=H3H.
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Existence and limiting behavior of sample statistical
solutions for non—autonomous stochastic quasi
—geostrophic equations with fractional dissipation
2Rk

RERE:

This report focuses on sample statistical solutions for a non—autonomous
fractionally dissipative quasi—geostrophic equation driven by muiltiplicative
noise. First, we establish the existence of a pullback random attractor for the
cocycle generated by the solution mappings. Then we show that the
corresponding cocycle possesses a family of invariant sample measures,
which are supported on the pullback random attractor. Next, we prove that
this family of invariant sample measures satisfies the stochastic Liouville type
equation and is actually a sample statistical solution for the addressed
stochastic quasi—geostrophic equation. Finally, we analyze the limiting
behavior of the sample statistical solution as the noise intensity varies within a
finite interval.

REAREM:

Bt, AEltmERRHT, TENSTSENDESHBENRS AENBIC ORI
B, H5RRREEE ( Nonlinearity } . {J. Dynam. Differential Equations } , {J.
Math. Soc. Japan ) &3,
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Large time behavior of solutions to the
3D incompressible rotating stably stratified fluids

XU El

RERE:

In this talk, we introduce the large time behavior of solutions to the initial value
problem for the 3D incompressible Boussinesq equations describing rotating
stratified fluids. We make full use of the dispersion effects of both rotation and
constant stratification to prove the global unique existence and the Lp
temporal decay estimate. It is shown that the strong rotational and
stratification effects enhance the temporal decay rate of a certain norm of the
velocity and temperature disturbances. This is a joint work with Jie Qi {Yong;ji
University).

wBEABN:

SEXRIFCAFHERNZZRAZE, TENSESREADNDERASHENESEN. Kid
BT A s 2T ANEISHHR. £J. Funct. Anal.,, Phys. D, J. Differential
Equations FFARBHAFICNI0RM. iInFREETHERBAREZES . BTEE
%, EXHBEANEEE4IN.
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