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Our faculty members are recognized internationally for their research specialties both in the traditional areas --
physical, organic, inorganic, and analytical chemistry -- and at the interface between chemistry and other physical
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To reveal the fundamental principles of life, we study the structure and function of cells at the molecular level.
We also study the developmental mechanisms of multicellular organisms and the regulatory systems for their
physiological activities.
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In this department we study aspects of advanced Earth systems science, including geosphere and atmosphere.
Through these research activities, we educate graduate students who can contribute to the study of evolution and
dynamics of the Earth system.
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Li rmatal dendrite

# LCO-graphite cell

@ a Grant for Promotion of Science and Technology in Okayama Prefecture by MEXT
@ Leader : Kazuma Gotoh

@Period : 2019

With expanding a market of lithium ion batteries, the number of troubles and accidents are
also increasing. An overcharge of a battery causes a growth of lithium metal "dendrite", which
induces short circuit of the battery. Thus, precise observation
of the state of batteries and understanding of the process
of dendrite formation are necessary to maintain the safety.
In our research, lithium nuclear magnetic resonance (NMR)
spectroscopy, which is a prominent analysis method to
observe inner structure of batteries, are developed, and the
process of dendrite formation are investigated using "in situ
(real time)" analysis technique. This technology can estimate
e the safe limit for overcharge under several charge conditions

NMR observation of Li metal dendrite in a and different temperature.

lithium ion battery
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@ Grant-in-Aid for Scientific Research(C)JSPS

@Leader : Hiroyasu Motose

@ Period : 2019/4 — 2022/3

Polar growth, in which cells grow directionally, is ubiquitous in most organisms
and is essential for cell proliferation, morphogenesis, and reproduction. It still
remains unclear how growth polarity is established and stably maintained. Since
plant cells exhibit distinct polarities and strongly affect whole morphology of
organs, it is a good model system for understanding the mechanism of polar
growth and coordination between cells and organs. Previously we found that
NIMA-related kinases control growth polarity
through microtubule organization in land plants
(Development 2018, Current Biology 2020).
Here, we analyze tip growth of rhizoids in the
basal land plant Marchantia polymorpha to clarify
universal mechanism of polar growth in plants.
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Bottom-up solidification vs. top-down solidification.

@ Grant-in-Aid for Scientific Research (JSPS)
@®Leader : Satoru Urakawa

@ Period : 2018 — 2020

Mercury and Ganymede have a weak
but inherent magnetic field. Those
magnetic fields are sustained by dynamo
in those liquid cores, which are driven by
compositional convection of liquid iron
alloy. How the compositional convection
works in Mercury and Ganymede?
We are investigating this issue by
experimental studies on the physical
properties, such as density and thermal
expansivity of liquid iron alloy under
pressure.
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