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WEFERE R OMESBE (330) @ It is well-known that vorticity fields play important roles in
dynamics of incompressible flows. This research aims to analyze linear and nonlinear
partial differential equations related with vorticity fields mathematically. The
research in particular has made important contributions in the following topics: (i)
Stability analysis of some stationary solutions modeling vortex tubes in turbulent flows;
(ii) Estimates of fundamental solutions to fractional diffusion equations with a drift;
(iii) Analysis of vorticity equations in the half plane and its applications to inviscid
limit problem for the Navier—Stokes equations.

A IR E R
(HHHAL - 1)
IELFEREEY A & &t
2010 4B 1,100, 000 330, 000 1,430, 000
2011 fFBE 1,000, 000 300, 000 1,300, 000
2012 B 1,000, 000 300, 000 1,300, 000
EE
ik 3,100, 000 930, 000 4,030, 000

WSE5 8 - B Rk

ﬂlﬂ?%’@ TR ME B - FERERRAT

F—U— R @y AL WARI%, FEEMEER TR, Navier-Stokes HFEZG, THE G2
A, BEVERNT, MEOMRTZE), A8

1. WHEBAR S MO 5 MUIRIN D, T OBMERIFRIENEN D | R
3 kan@ia/\ (AR ézhfb\?iﬁb‘?ﬁ%%&
K 7p & o R o % IE E N —7 T RO RPTRI 7R D BT

Navier—-Stokes SRR L - Tk &, = @{FJ‘%#%E?‘@& Ik Yo il 9:73>)’ED%
NETIHEFIZEL ORI TER, L NTWD, MEGORMT-T HFERTH HIRE




FRERUT, Navier—Stokes JFRERIT curl 1EH
FERERSELZ L TRAMTEL Z LN
TE 5, MEHELZO L ODOHFNIIEIL,
B Z VX RE R P 72 B A <o/ S 7 B CAR{EL
fREDFIEZ R LR R S0 T 223,
Navier-Stokes JFFEZUTKIT 5 B K ARAFFEIC
R ETe LAV RO NBE N,
X HICIREFEROIERMIZEN L O FEM
T, 2 WRITOFA TE ZITHEHR LVIER
WS ND e E, 5k I LR HERNPEGS
NAHEDETHolz, 29 LIRBICHKSE,
AHIFZE IR EE S5 I BEE L 7= JERR I R R oy
FHRERHFTE 21T > 72,

2. WrtoHBY

AWFFETIX, K72 & OIEFEMEIERE MR RO
EE A ZOWMELICER LTI 52 &
ZAME LTWD, BT, LT OB i
BTG DOARK & L B> > T % Burgers i
L FEIEN A Navier—Stokes TRERD & 5 E
ROREMETRL L, BERETOR
FEGDOERA I = X N FFTRARD 2
ENRRERT—<THD,

(1) FEEMEYERS IR D X A F X 7 R 2BV
T, ORRMEIC K 2 PIRHh R & i EE G O iR 2 R
EWVH) oD AT = R ANFEAREY B &
BT N BN T 5, 1948 45, Burgers
1% 3 I FHEFEHEME Navier—Stokes JFREEUZ X
L. i Reynolds #x & M TN DiMED KX X
ERITYWHEES NNTA—F LT HEFMHED
BaERRL L, ZOEFMRILSx_3$HEIB L
TR TH Y . %It 2 I EE 5 13 filh ok Fr
Burgers i & FEITIL, B2~z " oD A A
ZXLDNT v AREEmHIICE T E L
TN TE R, S HIIZESE, s Fr
Burgers {#O JE 0 (ZFEHxI #5702 E R (DL,
HITFROGA b 8 8 CHIZ Burgers i & M5
ZEIZT D) MEETHZ E BRI TV,

Burgers i, HUIKFERREH R TH DD
72 B AR ELIIRRBIC 72 o 70 & & (2l
B BLAL 2 TR 7o s i & K < ERld
52 EPEEHRESEBR RIS 2 L,
PRARD JRFTAEE & OB A IR < SRR X 4T
WA, 29 L2 &G, Burgers iMDZEE
MBI O FEIC L EERMEE L
THFFE STV D, ABFEO BRJIE, sl Fr
Burgers i@ 3 WILHI 72 BENC XT3 B 2 EME
EFHLNZTHZETHD, BT, 3 KITH
REEBEER L LI DIIEL
YERZEIZR LT, & O RrnmgsE s L
TEEEHMET S,

(2) HEEAEEREPE TR O B 55 (3BT L D 52

BEEEL2WGA, BEEICH 2 O
WIREINTND, —F, BROEELZZE L
RISV R B W T 2 IR D
B TH > THEFRMZRITIET T 720
DONRBIRTH D, TOREZHEHE LT,
PESG DB RSN IERFTIERIE & 72 0 . B
MR FNRREE L 22D 2 ERET 6N
Do AW TIL 2 WILHZER E VO RED T
TIRMES %22 OER LM IAD THMIZHH
AR BERATTIC I T DR O KBRS & B
LT AHZEEHMET D,

3. WHED ik

AWTE 2 HEHES 5 72 DI 1L AFHIN RO

FEOBRLZHMNEE CTH -T2, TD0,
AR ORMFE LD ML 72 DRI
BRAGHCMAE N FOEMEL ZHEMEA LT,
F o AR FTO TR & KUK DEEMFRAT |
RALEE R FTO HFEHs AL > >R
UL T EEMRESICEML, HFHRINE
EIiTo7, I, WEHFEAL Burgers ifh
WZDUWTHEBRR 72 FE % STV D KD

e E—K<° Fourier Institute (France)

® Th. Gallay IKZEZFiiv, BRARZHEITH-
72,2009 9 A5 2010 £ 3 HIZHhT Tk,
IRV HRKRFEO A ZEIMEL, FEE1T
ST, ZIUHIHE S BN K OESM ik (R
A EH LT,

4. WFIERCR

1. BERETED DN $ BT 2 o FEA SR
DI

TR HE s i R X 912, FEEMEMERE
PEFEARIZ B U 72 RIS B D YE R
B EHESIC X DWESRN R A b
FERANRH D, 20 XD R HFRKOMDHFT
IR E 2R D720, KIRKFO =i
KL ORFRIEEIT o> T2 AWFIEORRIT
2RO E &, [FEFEEEICHER LT,

2. ZIRICANEAEEIZ BT HNavier—Stokes
F R DR O IR R Rk i 28 8h O F 5T

ZIRICANVERGEIIZ B8 1 ANavier-Stokes TR
K%, I SN 2 ROBFRIBEE S mk T D
B BELS, KRR OIR D 82
FARD ETRHAEOHLIRDD Z LML
TUW5. AKWFZETlX, Fourier Institute
(Grenoble) MTh. Gallayk & HFEIHFZEZ 4T,
WIS S+ < BRlE S CEEE L,



ORI EN/DN I & EFITIE, ARDS R HERR K
TOseenimlZWI T 22 EZFFH L=, Zux

BN T D BEAF DR R D B IR YESR & 72
STWDA, GEHBEITH LWT A 7 71k
SNTEY, SHIORLIBREIGFIND
L WFZERCRITBIER L E LTE LD B, [H
Tmuxﬁéﬂt

3. TWROCHZERNC R i E RO
fiEbT

FEERRERN D D56, FEEMEIERE A
OWGESIL, T OBMERBE R D kT
ThoTHEFEMITIEZ zhifié:/ukfﬂm
SNT IR ode. RWFZETIE, “WRoTPZE
%@%ﬁ@%ﬁ%@ﬁ?ﬁﬁ%ﬁot.%m
,EV4/wfﬁ®ﬁ@f@ﬁ§%®%é%

B, m%ﬁﬂ BV TIRESG DB D

E%ht T & 25603, SEPNE T
EMHM@ﬁEﬁ_WﬁL,ﬁﬁHﬁTm

Prandtlii CieiR EN AR AT 5 2 &
ZEEICGERT 5 Z STk L. ZhiEE
LA VR iém%@ﬁ%%ﬁtbf
IEFIIRERBETH D, R ITFH L
LCELEobh, EREGECEELE.

5. FreREIRLE

(WFFEREH, FE
(=S

Gy K OSEHERT 724 (12

(MRG0 B 9 )

@O Maekawa, Y. and Miura, H.; Upper bounds
for fundamental solutions to non—local
diffusion equations with divergence free
drift, to appear in Journal of Functional
Analysis.
(A, ZHFEH)

@ Gallay, Th. and Maekawa, Y.; Long—time
asymptotics for two—dimensional exterior
flows with small circulation at infinity,
to appear in Analysis and PDE.

(Ewifi, ZHF )

(®Hsu, P.-Y. and Maekawa, Y.; On
nonexistence for stationary solutions to
the Navier—Stokes equations with a linear
strain, to appear in Journal of
Mathematical Fluid Mechanics

(EHif, ZHFH)

@ Maekawa, Y.; Solution formula for the

vorticity equations in the half plane with
application to high vorticity creation at
zero viscosity limit, Advances in
Differential Equations, 18 (2013) 101-146.
(EHA)

® Kagei, Y. and Maekawa, Y.; On
asymptotic behaviors of solutions to
parabolic systems modelling chemotaxis
Journal of Differential Equations, 253
(2012) 2951-2992.

(&EHA)

® Kagei, Y. and Maekawa, Y.: Asymptotic

behaviors of solutions to evolution

equations in the presence of translation

and scaling invariance, Journal of

Functional Analysis, 260 (2011) 3036-3096.
(EHH)

(MGallay, Th. and Maekawa, Y. ;
Three—dimensional stability of Burgers
vortices, Communications in Mathematical
Physics, 302 (2011) 477-511.

(EHH)

Maekawa, Y. ; Spectral properties of the
linearization at the Burgers vortex in the
high rotation limit, Journal of

Mathematical Fluid Mechanics, 13 (2011)
515-532.

(&FeA)
© Maekawa, Y.; On Gaussian decay

estimates of solutions to some linear

elliptic equations and their applications

Z. Angew. Math. Phys, 62 (2011) 1-30
(&EHA)

PaFEE) Gt 13 1)
(MMaekawa, Y. ;

On the inviscid limit problem for viscous
incompressible flows in the half plane
Mathematical theory of turbulence via
harmonic analysis and computational fluid
dynamics
2012.12.7-8
Nagoya University.

@ Maekawa, VY. ;

On the inviscid limit of the
Navier-Stokes flows in R 2_+ for initial
vorticity located away from the boundary

Parabolic and Navier—-Stokes equations
2012.9. 2-8



Banach center (Poland).

® Maekawa, V. ;
On fundamental solutions for fractional
diffusion equations with divergence drift

RIMS WF7EdEs  FEH LR OB
2012.7.18-19

TER R SRR BRARAT A ZE T

@ Maekawa, VY.

On zero viscosity limit for the viscous
incompressible flows in the half plane
RIMS WFZE4E4s  IiIR & UK DI iRt
2012.7.4-6

AR A BT I R T

® Maekawa, VY.

Mathematical analysis on some coherent
structures of vorticity fields for viscous
incompressible flows, The 5th
Japanese—German International Workshop on
Mathematical Fluid Dynamics

2012.6.11-15

FL i R

© mi)lZRAL

2 WL 2N I 1 B iR EE R A DB AT
2012 - B AP PSRRI
2012.3.29

HOTHER K

@ Maekawa, VY. ;

On vorticity formulation for viscous
incompressible flows in the half plane and
its application to the inviscid limit
problem
The 4th GCOE international symposium
2012.2.20-22
Tohoku University

Maekawa, Y.

On vorticity concentration at the zero
viscosity limit for the Navier—Stokes
flows in the half plane, Third China—Japan
Workshop Mathematical Topics from Fluid
Mechanics

2011. 10. 24-26

Northwest University

Xi’ an (China).

© Maekawa, VY. ;

On spectral property of the linearization
at self-similar solutions for parabolic
systems modeling chemotaxis, The 4th
MSJ-SI Nonlinear dynamics in partial
differential equation, 2011.9.12-21,
Kyushu University.

(0Maekawa, Y.; On estimates for
fundamental solutions of diffusion
equations related to non—local Dirichlet
forms with BMO convections

PEHL & B O E B

2011.1.17-19

BN

@ Maekawa, VY.

On semigroup with scaling invariance, The
7th International Conference on
Differential Equations and Dynamical
Systems
2010. 12. 1518
University of South Florida (USA).

@ Maekawa, VY. ;

On the a priori estimates for
axisymmetric solutions to the
Navier-Stokes equations, RIMS #FZe4E<> i
I & KURD BRI
2010. 7-9
AR A BT I R T

@3 Maekawa, VY. ;

Asymptotic behaviors of solutions to
evolution equations in the presence of
translation and scaling invariance
Fourth Workshop on Nonlinear Partial
Differential Equations: Analysis
Computation and Applications
2010.6.11-14

National Taiwan University (Taiwan).

6. WFIEHER

(1) WFFERERA
Al ZRA (MAEKAWA  YASUNORI )

ME R« REFFBRELAIFIER) - M7
WFFeE 25+ 70507954



