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We tried experiment verification to compare diffusivity and chemotaxis.
Specifically, based on the discussions with medical researchers of white blood cell chemotaxis
research, the same phenomenon elucidation experiment was conducted. In addition, we collaborated
with Dr.Kuawayama at the University of Tsukuba to capture the chemotaxis phenomenon of Tamamycosis
and perform repeatable time-lapse photography.

Langevin



A)
( )
B)
( LE )
o)
Fokker-Planck ( ) Langevin (
)
eFokker-Planck ( ) Langevin ( )
X(t) Langevin (LE)
dx(t)/dt = a(x,t) + b(x, t)R(t) (a(x,t): , R(t) )
X P(x,t Fokker-Planck
(FP): 6tP(x,t):A?bz(x,t)P(x,t))—V(a(x,t)P(x,t))
P(x,t) ,
)
Fokker-Planck
o Gawein_ ) == Folder-Planck____|
° u J. (v
[ B p+’ p_w J =|- V2 o uk (p _ p+)vu+ _Vaxv
WN(W ¢ pr+p pt+p p +p

Keller-Segel (KS)

( ) ( ) ( ) ( )
(KS) Fokker-Planck
(1) _Selmeczi &et.al Langevin Fokker-Planck
(1n u J. FP Langevin
(n KS
( Langevin )
( LE Selmeczi&et.al.,2005 ) LE
Fokker-Planck ( ) ( EP )
FP ( )
LE FP
LE (




J. A. Carrillo and Y. Sugiyama, Compactly supported stationary states of
the degenerate Keller-Segel system in the diffusion-dominated regime, Indiana
University Mathematics Journal, 67, 2279-2312, 2018.

H. Kozono, M. Miura and Y. Sugiyama, Existence and uniqueness theorem on
mild solutions to the Keller-Segel system coupled with the Navier-Stokes fluid, J.
Funct. Anal., 270, 1663-1683, 2016.

T. Kawakami and Y. Sugiyama, Uniqueness theorem on weak solutions to the
Keller-Segel system of degenerate and singular types, J. Differential Equations,
260, 4683-4716, 2016.

Y. Sugiyama, Partial regularity and blow-up asymptotics of weak solutions
to degenerate parabolic system of porous medium type, ManuscriptaMath., 147, 311-363,
2015.

24
Y. Sugiyama, On the & -regularity theorem for the Keller-Segel systems and its
application to the analysis of singular sets ", NLPDE
", 2019/1/25
Y. Sugiyama, Measure valued solutions of 2D Keller-Segel systems, The 16th Linear
and Nonlinear Waves , 2018/10/31

Y. Sugiyama, Measure valued solutlons of 2D Keller-Segel systems,
October 26, 2018.

Y. Sugiyama, Measure valued solutions of 2D Keller-Segel systems, 16  Linear
and Nonlinear Waves, October 31, 2018.

Y. Sugiyama, Compactly supported stationary states of the degenerate Keller-Segel
system in the difusion-dominated regime, 2018

, 2018/8/7

Y. Sugiyama, On the Structure of Solutions of Keller-Segel Systems with Sinks of
Fluid, The 12th AIMS Conference on Dynamical Systems, Differential Equations and
Applications SS10 ( ), 2018/7/8

Y. Sugiyama, Compactly supported stationary states of the degenerate Keller-Segel
systemln the difusion-dominated regime, The 12th AIMS Conference on Dynamical

Systems, Differential Equations and Applications, SS11 ( ), 2018/7/7
Y. Sugiyama, Keller-Segel , (

), May 28, 2018.

Y. Sugiyama, On the structure of solutions of Keller-Segel systems with fluid and
|ts application to life science, (

) May 11, 2018.

Y. Sugiyama, Compactly supported stationary states of the degenerate Keller-Segel
system in the diffusion-dominated regime, 42 (

), April 28, 2018.

E_Espejo and Y. Sugiyama, On the structure of solutions of Keller-Segel systems with
sinks of fluid, The 3rd International Workshop on Mathematical Analysis of Chemotaxis,
2018 2 23
H.Kozono, M.Miura, Eduardo Espejo and Y. Sugiyama, On the structure of solutions
of Keller-Segel systems with sinks of fluid, 8 , 2017 9
5 .
H_.Kozono, M_Miura and Y. Sugiyama, Global existence and finite time blow-up criterion
of solutions to the Keller-Segel systems coupled with the Navier-Stokes fluid, KWMS



21

22

23

24

¢y

International Conference, 2017 6 23 .

H_.Kozono, M_Miura and Y. Sugiyama, Global existence and finite time blow-up criterion
of solutions to the Keller-Segel systems coupled with the Navier-Stokes fluid, Tianfu
International Conference on PDEs, 2017 6 17 .

Y. Sugiyama, Existence and uniqueness theorem on mild solutions to the Kellee-Segel

system coupled with the Navier-Stokes fluid, , 2017 3 27 .
Y. Sugiyama, On H" older continuity of solutions to fast diffusion equations with
external forces and its applications, , 2017 2 24

Y. Sugiyama, Global existence and finite time blow- up criterion of solutlons to the
Keller -Segel systems coupled with the Navier-Stokes fluid, Waseda University, 2016

11 11
Y. Sugiyama, Global existence and finite time blow-up criterion of solutions to the
Keller-Segel systems coupled with the Navier-Stokes fluid, East China Normal
University, 2016 11 13
Y. Sugiyama, Global existence and finite time blow-up criterion of solutions to the
Keller-Segel systems coupled with the Navier-Stokes fluid, Intstitute Mittag-Leffler,
2016 9 15

Y. Sugiyama, Global existence and finite time blow-up criterion of solutions to the
Keller -Segel systems coupled with the Navier-Stokes fluid, Banach Center, 2016
9 6
Y. Sugiyama, Time global existence and finite time blow-up criterion for solutions
to the Keller-Segel system coupled with Navier-Stokes fluid, International Workshop
on Mathematical Analysis of Chemotaxis, , 2016 2 23 .
Y. Sugiyama, Time global existence and finite time blow-up criterion for solutions
to the Keller-Segel system coupled with Navier-Stokes fluid,
2016 , 2016 2 18 .

Y. Sugiyama, Mathemat|cal Modeling and Analysis of Chemotactic Cell Migration,

, , 2015 11 6 .
Y. Sugiyama, Global existence and finite time blow-up of solutions to the
Keller-Segel systems coupled with the Navier-Stokes fluid, ,

, 2015 5 11

Yuzuru Kubohara

8 00221937

Norikazu Saito

8 00334706

Takashi Senba



8 30196985

Toshitaka Nagai

8 40112172

Atsushi Tero

8 60431326

Hidekazu Kuwayama

8 40397659



