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Controlling multi-stable oscillatory system using mathematical structure
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This study aims to clarify the solution structure and dynamics of
oscillatory reaction-diffusion systems and to integrate experimental and theoretical studies. A
light-sensitive feedback system using the BZ chemical reaction is considered, and corresponding
experimental systems are constructed. Bifurcation analysis of the diffusion coupling of oscillators
was performed using the corresponding optically controlled Oregonator model, and period-doubling
bifurcation and reconnection phenomena were confirmed. We showed the possibility of controlling the
state of the system by the competition between diffusion and feedback, and showed that the
corresponding control is actually possible in the experimental system. Furthermore, we analyzed the
stability of the vibration patterns appearing in the seminiferous tubules. These are paving the way
for the study of pattern dynamics on metric graphs and chimera oscillations appearing in large-scale
coupled oscillator systems.

BZ



Turing

1
A. Mikhailov, K. Showalter
(Physics Reports 425, 79-194, 2006) BZ
( )
(1)Bz
@
(©)
8
®
Stuart-Landau
BZ
BZ
(1)Bz
AUTO
@
3
©)
2 3 8
®

Stuart-Landau



1Bz : BZ

BZ

AUTO
BZ
FitzHugh-Nagumo
@ 3
©)
8
)
Omelchenko
®)

Stuart-Landau



(©)

ODE

QR

ODE



10 9 2 4

Ei Shin-Ichiro Ikeda Hideo Ogawa Toshiyuki

448

Bifurcation of co-existing traveling wave solutions in a three-component competition diffusion
system

2023

Physica D: Nonlinear Phenomena

133703 133703

DOl
10.1016/j .physd.2023.133703

Chiba Yuki Miyaji Tomoyuki Ogawa Toshiyuki 13
Computing Morse decomposition of ODEs via Runge-Kutta method 2021
JSIAM Letters 40 43
DOl
10.14495/jsiaml .13.40
Kawamura Mari Sugihara Kei Takigawa-Imamura Hisako Ogawa Toshiyuki Miura Takashi 83
Mathematical Modeling of Dynamic Cellular Association Patterns in Seminiferous Tubules 2021
Bulletin of Mathematical Biology 33
DOl
10.1007/s11538-021-00863-x
Chang Chueh-Hsin Chen Chiun-Chuan Hung Li-Chang Mimura Masayasu Ogawa Toshiyuki 33
Existence and stability of non-monotone travelling wave solutions for the diffusive 2020
Lotka?Volterra system of three competing species
Nonlinearity 5080 5110

DOl
10.1088/1361-6544/ab9244




Kuze Masakazu Horisaka Mari Suematsu Nobuhiko J. Amemiya Takashi Steinbock Oliver Nakata 123

Satoshi

Chemical Wave Propagation in the Belousov?Zhabotinsky Reaction Controlled by Electrical 2019

Potential

The Journal of Physical Chemistry A 4853 4857
DOl

10.1021/acs. jpca.9b02636

Ohno Kota Ogawa Toshiyuki Suematsu Nobuhiko J. 99

Competition between global feedback and diffusion in coupled Belousov-Zhabotinsky oscillators 2019

Physical Review E 12208
DOl

10.1103/PhysRevE.99.012208

Gani M. Osman Ogawa Toshiyuki 79

Spiral breakup in a RD system of cardiac excitation due to front?back interaction 2018

Wave Motion 73 83
DOl

10.1016/j -wavemoti .2018.02.010

Miyaji Tomoyuki Ogawa Toshiyuki Sekisaka Ayuki 35

Rippling rectangular waves for a modified Benney equation 2018

Japan Journal of Industrial and Applied Mathematics 939 968

DOl
10.1007/s13160-018-0304-1




Suematsu Nobuhiko J. Nakata Satoshi 24

Evolution of Self-Propelled Objects: From the Viewpoint of Nonlinear Science 2018
Chemistry - A European Journal 6308 6324
DOl

10.1002/chem.201705171

Nakamasu Akiko Suematsu Nobuhiko J. Kimura Seisuke 246

Asymmetries in leaf branch are associated with differential speeds along growth axes: A 2017
theoretical prediction

Developmental Dynamics 981 991

DOl
10.1002/dvdy . 24587

11 0 2

Compact metric graph Turing

2023

2023




Stability of traveling wave in nonlocally coupled oscillator system

2023

Toshiyuki Ogawa

Alien invasion into the buffer zone between two competing species

ReaDiNet 2023: International conference on parabolic and stochastic models in mathematical biology

2023

Four-scroll attractor model

2021

2021

Oscillatory behaviors observed in nonlocally coupled FitzHugh-Nagumo system

2021

2021




Bifurcation of a non-trivial traveling wave solution in a 3-component competition-diffusion system

2021
2021
BZ
2018
2018

Toshiyuki Ogawa

Rippling Rectangular Waves for a Modified Benney Equation

The 12th AIMS Conference on Dynamical Systems, Differential Equations and Applications

2018

BZ

2017

2017




BZ

27

2017

2020

208

2022 9
Computing Morse decomposition of ODEs via Runge-Kutta method
Yuki Chiba, Tomoyuki Miyaji, Toshiyuki Ogawa
JSIAM Letters 13 40-43 2021

(Suematsu Nobuhiko)

(80542274) (32682)




(Miyaji Tomoyuki)

(20613342)

(14301)




