"Congestion flow of particles in reaction-diffusion systems"
Ul EZYN

Organisms move spontaneously, aggregate and form self-organized structures.
As a spatiotemporal collective motion, congestion flow is observed in a system
with animal and inanimal organisms. For example, camphor boats constitute
a system for changing the number of particles and with simple interaction and
generate congestion flow as reported by Suematsu et al in 2010. The
congestion dynamics of camphor boats has been investigated theoretically in
previous works, where a spatial inhomogeneity plays an important role.
Recently it was reported that traveling wave solutions with a pulse shape,
simply called traveling pulses, could generate congestion flow in a
reaction-diffusion system with excitability. It is well-known that a traveling
pulse 1s formed spontaneously in an excitable system like the
FitzHugh-Nagumo model. This fact seems to imply that the same mechanism
as in a system with camphor boats works in the congestion flow of an excitable
system. However, it is not true because the reaction-diffusion system has no
inhomogeneity. In this talk, we focus on studying the traveling pulse and
consider what is different between the congestion flow in the model of

camphor boats and the excitable system.

"Structural transition and pattern formation of chain polymers with
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"Memory of paste and its effect to control crack pattern"
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"Characterisation of combustion phenomena in filtration combustion under
microgravity: a homogenisation approach"
Ekeoma Ijioma

We are interested in the understanding of the characteristic features of
microgravity filtration combustion under microgravity condition. By using the
homogenisation method and proper choice of scaling arguments, we derive
macroscopic models, in which the starting point is a basic microscopic
description. We show that the derived macroscopic models have distinct
macroscopic effects on the phenomena of microgravity fingering instability.
Based on the derived model, we show in 2D simulations distinct fingering
states and the influence of radiative heat transfer on the fingering behavior.
We also studied the fast reaction limit under the assumption of dominant
Damkohler by means of a multiscale numerical simulation. The result is a
phase diagram that describes different temperature regimes for the onset and

propagation behavior of smoldering combustion.



"A mathematical model of planar cell polarity"
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(Dachsous-Dependent Asymmetric Localization of Spiny-Legs
Determines Planar Cell Polarity Orientation in Drosophila. Cell Reports,
8(2): p.610 - 621)
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"Analysis of complicated data and simple control for penetration of vast
amounts of wind power energy"
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"Toward mathematical understandings of 3D morphology of two types of vein
in Hepatic lobule"
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"Vegetation and desertification in semiarid ecosystems"
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"The dilemma of self-driven particles"
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A mathematical model for a crowd flow oscillation with information provision
1s proposed. Self-driven particles sometimes show counterintuitive behavior
due to the effect of information provision, including guidance, signals and
real-time navigation. In this study, we show that an oscillatory two-route
scenario driven by traffic information can be understood as a FhN type

system.



