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Materials

Nature- and Bio-inspired lonics

Based on Soft Materials

Chemistry Division

With the rapid advancement of Al technologies, the enormous demands for information
processing and energy consumption have become significant challenges. Our research
group addresses these issues by utilizing soft materials, including polymers and liquid
crystals, for next-generation ion-based computing systems.

Assistant Professor
Yuya Ishizaki-
Betchkau

He received his Ph.D. in
2021 from Tohoku U. His
current research interests
focus on polymers and
the physical chemistry of
interfaces.

>> Beginnings of my path to
academia

| came to appreciate academics relatively late, during the
first year of my master's program. My first experiment
left a lasting impression: simply spreading amphiphilic
molecules on the water surface formed a uniform
monolayer, and stacking these layers on a solid
substrate produced beautiful interference colors (Fig. 1).
This visually striking phenomenon led me to develop an
interest in polymer and interfacial science.

Pioneering Fusion Engineering

>> |n the Future

Nature and biological systems contain
many fascinating phenomena and
functions. Inspired by these examples,
we aim to create next-generation
materials and devices based on soft
materials. Through our research, we
hope to open new frontiers that have
yet to be seen.

>> After Graduation

Based on “Enjoy both research and
life, but meaningful enjoyment
requires effort”, our group learns an
integrated approach from synthesis,
structures, functions, and theoretical
calculations (Fig. 2). After graduation,
we hope they will address a wide
range of societal issues and
confidently shape the future.

1
LB films
Water +«Monolayers

Fig 1. Photographs of a Langmuir trough (left)
and an LB film prepared by stacking monolayers
of amphiphilic polymers (right). By precisely
assembling monolayers onto solid substrates, the
film exhibits beautiful interference colors
depending on the number of deposited layers.

Synthesis Structure

Conducting polymer + Organic-inorganic.
hybrids - Liquid crystals.

Theory

Fig. 2. We cultivate individuals who can
contribute to society through integrated research
from synthesis, structures, functions, and theory.
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