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The aim of this research project is the mathematical analysis for nonlinear
partial differential equations describing the motion of incompressible rotating stably stratified
fluids. We establish dispersive and space-time estimates for the linear propagator related to the
stable stratification. As an application, we proved the long time existence and uniqueness of
classical solutions to the initial value problem for the 3D stably stratified inviscid Boussinesq
equations. In particular, we consider the singular limit of the strong stratification, and show that

the long time classical solution converges to that of 2D incompressible Euler equations in some
space-time norms.

Navier-Stokes Euler Boussinesq



Babin-Mahalov-Nicolaenko (1995, 1999)

Navier-Stokes

2 Navier-Stokes
2
Coriolis Boussinesq
Euler Navier-Stokes
Boussinesq
Boussinesq
Boussinesq
3 Boussinesq
Boussinesq
3
2 Euler
2 Boussinesq
Boussinesq
3 Sobolev s>3

Sobolev



Sobolev s>2

8
Ryo Takada, Strongly stratified Ilimit for the 3D inviscid Boussinesq equations,
Archive for Rational Mechanics and Analysis 232 (2019), 1475-1503,
DOI: 10.1007/s00205-018-01347-4
Matthias Hieber, Alex Mahalov and Ryo Takada, Time periodic and almost time periodic
solutions to rotating stratified fluids subject to large forces, Journal of
Differential Equations 266 (2019), 977-1002,
DOI: 10.1016/j-jde.2018.07.067
Sanghyuk Lee and Ryo Takada, Dispersive estimates for the stably stratified
Boussinesq equations, Indiana University Mathematics Journal 66 (2017), 2037-2070,

DOI: 10.1512/iumj.2017.66.6179

Tsukasa Iwabuchi, Alex Mahalov and Ryo Takada, Global solutions for the
incompressible rotating stably stratified fluids, Mathematische Nachrichten 290
(2017), 613-631,

DOI: 10.1002/mana.201500385

Ryo Takada, Long time existence of classical solutions for the 3D incompressible
rotating Euler equations, Journal of the Mathematical Society of Japan 68 (2016),
579-608,

DOI: 10.2969/jmsj/06820579

Tsukasa Iwabuchi and Ryo Takada, Dispersive effect of the Coriolis force and the Iocal
well-posedness for the Navier-Stokes equations in the rotational framework,
Funkcialaj Ekvacioj 58 (2015), 365-385,

DOI: 10.1619/fesi.58.365

47
Ryo Takada, Strongly stratified Ilimit for the 3D inviscid Boussinesq equations,
Maximal regularity and nonlinear PDE, RIMS Kyoto University, Kyoto, Japan, March
26--29, 2019.
Ryo Takada, Strongly stratified limit for the 3D inviscid Boussinesq equations,
Mathematical Analysis in Fluid and Gas Dynamics, RIMS Kyoto University, Kyoto, Japan,
July 4--6, 2018.
Ryo Takada, Strongly stratified limit for the 3D inviscid Boussinesq equations,
Workshop on Mathematical Fluid Dynamics, Bad Boll, Germany, May 7--11, 2018.
Ryo Takada, Strongly stratified Iimit for the 3D inviscid Boussinesq equations,
The 15th Japanese-German International Workshop on Mathematical Fluid Dynamics,
Waseda University, Tokyo, Japan, January 9--12, 2018.
Ryo Takada, Dispersive estimates for the stably stratified Boussinesq equations,
Conference on PDEs and Applications to Physical and Biological Sciences, Renmin
University of China, Beijing, China, July 15-16, 2017.
Ryo Takada, Time periodic initial value problem for rotating stably stratified fluids,
Geophysical Fluid Dynamics, The Mathematisches Forschungsinstitut Oberwolfach,
Oberwolfach, Germany, May 7--13, 2017.
Ryo Takada, Global solutions for the incompressible rotating stably stratified fluids,
The 13th Japanese-German International Workshop on Mathematical Fluid Dynamics,
Congress Center Darmstadtium, Darmstadt, Germany, November 30 -- December 2, 2016.
Ryo Takada, Dispersive estimates for the stably stratified Boussinesq equations, The
11th AIMS Conference on Dynamical Systems, Differential Equations and Applications,
SS119 Geometric functional inequalities and application to PDEs, Hyatt Regency Orland,
Orlando, Florida, USA, July 1--5, 2016.
Ryo Takada, Dispersive estimates for the stably stratified Boussinesq equations
The Navier-Stokes Equations and Related Topics -- In Honor of the 60th Birthday of
Professor Reinhard Farwig --, Nagoya University, Nagoya, Japan, March 7 -- 11, 2016.
Ryo Takada, Dispersive estimates for rotating fluids and stably stratified fluids
1,11,111,1V (Series of Lectures), The 12th Japanese-German International Workshop
on Mathematical Fluid Dynamics, Waseda University, Tokyo, Japan, March 1 -- 4, 2016.



2017 8 6
2018

2018 8 11, 12

€y

TAKADA Ryo

8 50713236



