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2012. 10. 06 (Sat.)

0950-1000

Opening Address

Takashi Suzuki (Graduate School of Engineering Science, Osaka University)

1000-1040

Tsukasa Iwabuchi (Department of Mathematics, Chuo University)

Global Solutions for the Navier-Stokes Equations in the Rotational Framework

In this talk, we consider the Cauchy problems for the Navier-Stokes equations with the Coriolis
force in the homogeneous Sobolev spaces. Without the Coriolis force, it is known that the existence
of global solutions is obtained for small initial data in the Lebesgue spaces, Sobolev spaces. On the
other hand, we consider large initial data in the homogeneous Sobolev spaces to show the

existence of global solutions if the speed of rotation is sufficiently large.

1050-1130
Takeshi Matsumoto (Department of Physics, Kyoto University)

Low Reynolds Number Turbulence in a Viscoelastic Fluid



A viscoelastic fluid, such as a dilute polymer solution, is known to become turbulent at very low
Reynolds number. However this requires high Weissenberg number, which means that a
characteristic time scale of the polymer motion (often modeled as a nonlinear spring) is larger than
the flow time scale. By using a numerical simulation of the so-called FENE-P model of a

viscoelasite fluid, we discuss peculiar properties of the turbulence state.

1140-1220

Shinichiro Shima (Hyogo Prefecture University)

Super-Droplet Approach to Simulate Precipitating Trade-Wind Cumuli -Comparison
of Model Results with RICO Aircraft Observations

Super-Droplet Method (SDM) is a particle-based and probabilistic approach to simulate aerosol,
cloud and rain microphysical processes. This method enables the accurate simulation of cloud
microphysics with less demand on computation. In this talk, after introducing the method briefly,

our recent results on the comparison of SDM simulations with observations will be presented.

1400-1450

Makoto Tsubota (Department of Physics, Osaka City University)

Quantized Vortices and Quantum Turbulence

We discuss recent important topics in quantum fluid dynamics and quantum turbulence.
Quantum turbulence (QT) was discovered in superfluid 4He in the 1950s, but this is still one of the
most important topics in low temperature physics. The realization of atomic Bose-Einstein
condensation in 1995 has proposed another important stage for this issue. A general introduction
to this issue and a brief review of the basic concepts are followed by the recent developments of the
studies of QT. I will discuss some of the interesting topics on the vortex dynamics and quantum

turbulence.

1500-1550

Yasuhide Fukumoto (Institute of Mathematics for Industry, Kyushu University)

Youichi Mie (Sumitomo Rubber Industries Ltd)

Energy, Pseudomomentum and Stokes Drift of Kelvin Waves and Their Application
to Weakly Nonlinear Stability of an Elliptic Vortex

Three-dimensional waves on the core of a cylindrical vortex are called the Kelvin waves. A steady
vortical flow goes through instability via resonance of two Kelvin waves, which is called the
Moore-Saffman-Tsai-Widnall instability. From the viewpoint of the Hamiltonian spectra, a
necessary condition for occurrence of the instability is either that the signatures of the energies of
the relevant Kelvin waves are different or that the energies are both zero. In order to carry out
calculation of the wave energy up to second order in disturbance amplitude, in practice, the

disturbance should be restricted to kinematically accessible ones in which any local circulation is



preserved. As a byproduct, we can deduce the mean flow of second order in amplitude induced by
nonlinear interaction of this restricted disturbance. We pursue the relation of this mean flow with
the pseudomomentum and the Stokes drift. The mean flow thus obtained is indispensable for

proceeding to the weakly nonlinear stage.

1610-1700

Clément Sire (Laboratoire de Physique Théorique, University of Toulouse & CNRS, France)
Synchronization In Long-range Interacting Systems

Long-range interacting systems with a very large number of particles N are known to present
long-lived quasi-stationary states (QSS; lifetime diverging with N), which do not coincide with the
Boltzmann thermodynamic equilibrium state, and which depend on the initial conditions. We
present an analytic characterization of these QSS at large kinetic energy for the Hamiltonian

Mean-Field model, which leads to the discovery of a novel frequency synchronization mechanism.

1710-1800

Hiroshi Ohtsuka (School of Engineering, Miyazaki University)

On Some Properties of Mean Fields of Equilibrium Vortices Described by the
Hamiltonian of Vortices

According to the scenario of Onsager to explain large scale long lived coherent structures in two
dimensional flows, mean fields of the equilibrium of a large number of vortices are known to be
derived. In this talk we present our resent results concerning the variational structure of the
blow-up solutions to the Lioville-Gel'fand equation, which give insights on the relation between
mean fields of equilibrium vortices (of an infinite number) and the Hamiltonian of vortices (of a

finite number).

1830-2000

Banquet at Machikaneyama Kaikan

Information: suzuki@sigmath.es.osaka-u.ac.jp
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1. H. Ohtsuka, T. Sato, and T. Suzuki, Asymptotic non—degeneracy of multiple blowup solution
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(2013) 692-706
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3. T. Suzuki, A blowup criterion for compressible isentropic Euler equation, J. Fluid Mech.
doi:10.1007/s00021-012-0116-z

4. Y. J. Wang, G. J. Gao and S. Ogata , “Size-dependent Transition of Deformation Mechanism
and Nonlinear Elasticity in Ni,Al Nanowires” Appl. Phys. Lett. Vol.102(2013), No.4, pp.
041902-1-5.

5. HIRRIE, FEHEA, BIHUE “OFEIFEC LD Culr ZIRT7T BN T 7 A& RO N ANK



RIZ 31T 2 R PEER IR D EEARAFIE O fRAT™  A4BE, 2013 4 3 A Bl 7.

6. A. Ishii, J. Li, and S.Ogata, “Conjugate channeling effect in dislocation core diffusion:
carbon transport in dislocated BCC iron” PLOS ONE, accepted.

7. T. Ban, T. Yamagami, H. Nakata, “pH-Dependent Motion of Self-Propelled Droplets due to
Marangoni Effect at Neutral pH” Langmuir, vol. 29, pp. 2554-2561(2013)

8. T. Ban, T. Yamagami, Y. Furumichi, “Transient pore dynamics in pH-responsive liquid
membrane” Langmuir, vol. 28, pp. 10682-10687(2012)

9. Y. Fujishima, Location of the blow—up set for a superlinear heat equation with small diffusion,
Differential and Integral Equations 25 (2012), 759--786

10. Y. Fujishima and K. Ishige, Blow—up set for type I blowing up solutions for a semilinear
heat equation, Ann. Inst. H. Poincaré Anal. Non Linéaire., accepted

11. T. Akahori, S. Ibrahim, H. Kikuchi, H. Nawa, Existence of a ground state and scattering
for a nonlinear Schrédinger equation with critical growth, Sel.Math.New Ser. (DOI
10. 1007/s00029-012-0103-5)

12. T. Akahori, H. Kikuchi, H. Nawa, Scattering and blowup problems for a class of nonlinear
Schrédinger equations, Differential and Integral Equations, vol.25 no.11-12 (2012),
1075—-1118

13. T. Akahori, H.Nawa, Blowup and Scattering problems for the nonlinear Schrédinger equations,
to appear in Kyoto J. Math.

14. T. Akahori, S. Ibrahim, H. Kikuchi, H. Nawa, Existence of a ground state and blow—up problem
for a nonlinear Schrodinger equation with critical growth, Differential and Integral
Equations vol. 25 no. 3-4 (2012) 383-—402.

(%25 L)

1. T. Suzuki, 2D Smoluchowski-Poisson equation — method of the weak scaling limit, Seminar in
Laboratories of Mathematics, Univ. Paul Sabatier, Toulouse, 2012. 5

2. T. Suzuki, Trudinger-Moser inequality for a point vortex mean field limit with
multi-intensities, 254y FIRE 0D B -TE SR & 204 2 A5 A PR, UMD AR BRARAT B 25 7,
2012. 6. 11

3. T. Suzuki, Exclusion of boundary blowup for 2D chemotaxis system provided with Dirichlet
boundary condition for the Poisson part, 5th Euro—Japan Conference on Blowup, CIRM, Marseille,
2012. 9. 13

4. T. Suzuki, Exclusion of boundary blowup for 2D chemotaxis system provided with Dirichlet
boundary condition for the Poisson part, PDE seminar, Max Planck Institute (Mathematics)
Leipzig, 2012. 9. 17

5. T. Suzuki, Exclusion of boundary blowup for 2D chemotaxis system provided with Dirichlet

boundary condition for the Poisson part, HAIFEESWREHES, TUNKFBFE X v 23X,

2012. 9. 20



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

T. Suzuki, Smoluchowski-Poisson equation in statistical physics and cell biology -
mathematics for blowup with quantization, 5th Polish—Japanese Days on Nonlinear Analysis
in Interdisciplinary Sciences, Modelling, Theory and Simulations, Kansai Seminar House,
Kyoto, Japan, 2012. 11. 6
S.Ogata, H.Kimizuka, A.Ishii, “Modeling and simulation of diffusion behavior of hydrogen
and carbon in iron” The 3rd International Symposium on Steel Science, (ISSS 2012) May 27-30,
2012, Kyoto, Japan
S.Ogata, Y, ]J.Wang, G.J.Gao, A.Ishii, “ Atomistic modeling of slow dynamics in
nanocrystalline metals” International workshop on bulk nanostructured metals, June 26-29,
2012, Kyoto, Japan
S.Ogata, Y, J.Wang, A.Ishii, “Modeling and simulation of atomic diffusion and creep
deformation” TUMRS-International conference on Electronic Materials, September 23-28, 2012,
Yokohama, Japan
S.Ogata, H.Kimizuka, Y, J. Wang, G. J.Gao, A. Ishii, “Atomistic modeling of diffusion dynamics
in metals”  6th International Conference on Multiscale Materials Modeling (MMM2012)
October 15-19, 2012, Biopolis, Singapore
S.Ogata, “Atomistic modeling of diffusion dynamics ~ Nuclear Materials Conference
(NuMat2012) October 21-25, 2012, Osaka, Japan
S.0Ogata, “Nonlinear defect—defect interaction insolids” 1st Elements Strategy Initiative
for Structural Materials International Workshop, January 7-9, 2013, Kyoto, Japan
B BAE, A RMCB T DRFIEBEMBIETEOET Y 7, BAMBEFRREFRE, KEKR
%, 2013.3.26
RIGAZ, @RI ABLIORET /MO ERRBROFFET Y 7, ARSETF2ELKR
=, BURBEIRLRZE, 2013.3.27.

“DH ISEM HER OANLZENE” B2 - TH KB - @A - [ R/AL, BE2EY 7 b
~ & —hstsx, kit (2012)
f HZ - THORE - SR VR - [EF ZRA, “pH I ISE A BT O N EMEDIEERMITET S
WHFE” AL LR 44 MK R %, S107, filifai (2012)
B - A ek - BB K- AR PR - B RAL “Korteweg JIT & o T HFERYIZER)
TOWMOES A T 7 A7 ALFLFRE 4 BIKFERE, S107, B (2012)
T. Ban, “Composition—dependent shape changes of self-propelled droplets induced by Korteweg
Force”Gordon Research Conference on Oscillations & Dynamic Instabilities in Chemical Systems,
July 2012, Waterville, America
fE HEZ - BR ik - mK PR - ¥ R/HAL “Korteweg ZHRIC K B0 THEA KD HRER)” H
22 [FPERBSOG & B RS E2, P22, Hat (2012)
M. Shibayama, Non—integrability criterion for homogeneous Hamiltonian systems via
blowing—up theory of singularities, New Perspectives on the N-body Problem, BIRS, Banff,
Canada (January 2013)



21, SRILAEE, BAWRANAIN D CROFFREOT v —7 v 7 LA FEOEOYIE, IR IE T L R
TR THFROEDERE S A T I 7 A-RAFH% - B R OB A2 B T- ] (20124F91)

22. M. Shibayama, Non—integrability criterion for homogeneous Hamiltonian systems via
blowing—up theory of singularities, Workshop on Variational methods in N-body and Vortex
Dynamics, Dipartimento di Matematica e Fisica “Ennio De Giorgi” Italy (June 2012)

23. AgiN, EISGOBEET L, RIMS LR [R5 HBRADOERICH 2 MR & ok
DIORTRLEF R e BIER O] (2013482 1)

24. H. Nawa, Nelson diffusions and nonlinear Schrédinger equations, UVic one day Seminar on

Dispersive PDEs, University of Victoria, March 8-9, 2013

(fpmise g 7e &)
L RBGKGE 85— JRBEREIC X DM O R REORE” A AR 2HCE (A W) Vol. 78
(2012), No. 7, pp. 934-944.
2. fF BE, WEES, HERE “pl IWERKEBEOROEK S A7 A7, K, Vol.50,
pp. 1-9(2012)

(Tuyv—=F 4 7RE)

Lo PR “ELISEBBLRICK T 2 7R 7 7'a—F7 BRSO MEATAFGE E 6% 1823 TRy
FREXDOEHITH 2 MRl & O RNB R T HRE TR 2B O T FIRH

2. M. Shibayama, Morse index of periodic solutions in the n-body problem, FKA&FIZNIKSIFHF
Fe 220114548k (2012).

3. M. Shibayama, Action minimizing periodic solutions in the N-body problem, proceedings of
Sino—Japan conference 2011(2012), 169--182.

4. Hayato NAWA “Nelson diffusions and nonlinear Schrédinger equations” JUER IR AT AT
ARgk 1823 MR HREXDOEHRITH D EFmfE & O RB R T H PR e BG O AT FI
IZ':[

2EZLHPHPE



