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Message from the Director

In fiscal year 2024, the Institute for Planetary
Materials reorganized its structure and launched
a new division for the planetary surface
environment in addition to the existing divisions
for experimental physics and analytical
chemistry. Associate Professor Keisuke Onodera
and Professor Makiko Ohtake took up the posts
acquired through the budget request in February
and April, respectively, and the division will
finally begin full-scale operations. Prior to this,
an international symposium, MISASA VIII, was
held on March 4-5 to promote the new division,
with the participation of prominent researchers
from Japan and abroad. President of Okayama
University, Yasutomo Nasu also attended, and
many participants expressed their expectations
for the division. We hope to get the division on
track and develop the institute as an important
base for international lunar and Mars
exploration. With Okayama University being
selected for J-PEAKS, the new division is
scheduled to introduce a large chamber (Mars
simulator) and a wideband hyperspectral
camera, which will be core equipment in the
future, one after another during 2025. The low-
gravity generator, which is one of the highlights,
was introduced in February and was
demonstrated at the symposium. These devices
are scheduled to be used as facilities of the joint
research center from 2026, and will become the
core equipment of this institute. One of the
important missions of the institute is to
contribute to planetary exploration of the moon
and Mars. In line with this, we participated in
the application for the "Space Equipment
Development and Human Resource Development
Center for Industrializing Lunar Exploration and
Utilization" of the SX Research and Development
Center of the JAXA Fund, which is led by
Ritsumeikan University, and has been
successfully adopted. We also hope to participate
in the Lunar Polar Exploration Project (LUPEX),
which will soon be launched, to increase the
presence of the institute. Finally, like all joint
research centers across the country, due to the
increasingly tight financial situation, we have
decided to discontinue travel expenses as a
general rule from fiscal year 2025. This will
cause inconvenience, but we appreciate your
continued understanding and support.

Takashi Yoshino
Director, Institute for Planetary Materials,
Okayama University
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Organization (As of May, 15, 2025)

Research Divisions

Division for Planetary Materials Experimental Physics
Takashi Yoshino (Prof. + Director)
Xianyu Xue (Prof.)
Daisuke Yamazaki (Prof.)
Shigeru Yamashita (Assoc. Prof.)
Takayuki Ishii (Assoc. Prof.)
Izumi Mashino (Woman Tenure Track Asst. Prof.)
Nozomi Kondo (Postdoctoral Fellow and Specially
Appointed Asst. Prof.)
Division for Planetary Materials Analytical Chemistry
Katsura Kobayashi (Prof. * Vice Director)
Ryoji Tanaka (Prof.)
Takuya Kunihiro (Assoc. Prof.)
Christian Potiszil (Assoc. Prof.)
Hiroshi Kitagawa (Asst. Prof.)
Eloise Brown (Postdoctoral Fellow and Specially
Appointed Asst. Prof.)
Division for Planetary Surface Environment
Jun Kameda (Prof. + Vice Director)
Akio Makishima (Prof.)
Makiko Ohtake (Prof.)
Takuya Moriguti (Assoc. Prof.)
Trishit Ruj (Assoc. Prof.)
Matthew Izawa (Assoc. Prof.)
Keisuke Onodera(Assoc. Prof.)
Division for Super Technicians
Tsutomu Ota (Chief Super-technician)
Masahiro Yamanaka(Chief Super-technician)
Daijo Ikuta (Super-technician)

Featured Researcher

Keisuke Onodera
(Associate Professor)

Greetings, I'm Keisuke Onodera, a new
Associate Professor at the Institute for
Planetary Materials (IPM) of Okayama
University. My main interest is planetary
seismology, that 1s, quakes on extraterrestrial
planets and their internal structures. Having
started with the analysis of the Apollo lunar
seismic data during my master’s course, I
joined NASA’s Insight mission on Mars as a
PhD student of SOKENDAI and Université
Paris Cité, where I investigated the
atmosphere-solid ground interaction using
seismic and meteorological data. After
graduating from both universities in March
2022, I started my stay at the Earthquake
Research Institute of The University of Tokyo
as a JSPS postdoc. Through collaboration with
Earth seismologists, I got more interested in
comparing planets in terms of seismology,
leading to my current key topic, “comparative
planetary seismology.” At IPM, launching the

2
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first planetary seismology laboratory in
Japan, I would like to further develop a
comparative study of quakes between
different planetary bodies to better
understand their nature, such as source
mechanisms, wave propagation, and energy
attenuation, through various approaches (e.g.,
numerical simulations, data analysis, and
sample measurements). At the same time, I
would like to actively participate the space
missions to install seismometers outside our
planet. Currently, I'm involved in NASA’s
Dragonfly mission to Titan and the Japanese
lunar seismometer team. As IPM is one of the
top institutes studying the planetary interior
via high-pressure experiments and sample
analysis, I'm excited to see what kind of
reaction occurs by bringing seismology to this
institute. I'm really looking forward to
working with you.

Makiko Ohtake
(Professor)

I recently joined the Division for Planetary
Surface Environment at the Institute for
Planetary Materials (IPM), Okayama
University. My specialty is lunar geology. I
have developed instruments to obtain
reflectance spectra and surface images of the
Moon in visible to near infrared wavelengths,
and analyzed datasets to estimate the chemical
composition of the lunar crust and mantle. My
motivation is to understand the conditions of
the giant impact that formed the Earth—Moon
system—such as the impactor's size and
composition—and the Moon’s early evolution,
including the solidification of the lunar magma
ocean and the formation of the crust, mantle,
and basaltic surfaces. In addition to continuing
my efforts to support future lunar exploration
missions and geological studies of the Moon, I
am planning to explore a new research
direction that includes Mars as a target body.
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Featured New Students

Zhiyuan Chen
(Entered on October 2024)

Hello everyone! My name is Zhiyuan Chen,
and I am from China. I earned my bachelor’s
degree from China University of Geosciences
and am currently pursuing my master’s degree
at the Institute for Planetary Materials,
Okayama University, under the supervision of
Professor Daisuke Yamazaki. My research
focuses on the microscopic deformation of
minerals, specifically investigating the
rheological properties of ringwoodite under
high-temperature and high-pressure
conditions. By conducting high-pressure
deformation experiments, I aim to better
understand its viscosity and mechanical
behavior in deep Earth environments. Life in
Misasa has been a wonderful experience, and I
truly appreciate the opportunity to be part of
such a vibrant research community. I look
forward to collaborating and growing together
with everyone here!

Hyu Takaki
(Entered on April 2025)

My name is Hyu Takaki, and I joined the
Institute for Planetary Materials at Okayama
University in April 2025. T belong to the
Division for Planetary Materials Experimental
Physics and am conducting research under the
supervision of Professor Takashi Yoshino.
Previously, I studied in the Department of
Earth Sciences at the Faculty of Science at
Okayama University, where I conducted
research on the wettability between
orthopyroxene (a mantle component) and iron
sulfide (a core component) under
protoplanetary conditions. Currently, my
research focuses on the core—mantle boundary
of the Moon. It is believed that a layer rich in
ilmenite, an oxide mineral composed of
titanium and iron, exists at the base of the
Moon's mantle due to an early process called
"mantle overturn." I aim to clarify the behavior
of ilmenite in interaction with molten iron
alloys through high-pressure experiments.
Within the institute, students and faculty
actively inspire and challenge one another
through their research, and I hope to grow as a
researcher as part of this collaborative
environment.
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Maya Hamaguchi
(Entered on April 2025)

I am Maya Hamaguchi, and I am a first-year
master’s student at IPM starting this spring.
Before coming here, I had studied soil science
at Kyoto Prefectural University. I decided to
come to IPM because I became interested in its
research through my experience in MISIP, an
international internship program held here.
This is a unique environment for a university
with a small number of students and a large
number of teachers. In addition, the
researchers not only provide guidance in
research, but also allow me to see their attitude
of actively enjoying both their private lives,
such as their hobbies of sports or music, which
makes me feel the importance of enriching my
life by my own efforts. I feel very fortunate to
be part of such a supportive environment as a
student. Now, I am here, I intend to enjoy both
my research and my hobbies to the fullest. I
wish that my English skills will improve as if I
had studied abroad till I graduated from IPM.

Hiral Bijoy
(Entered on April 2025)

Hello! I am Hiral Bijoy, a girl from India with
a lifelong fascination for space exploration.
Now, I find myself in the quiet, beautiful town
of Misasa, Japan, pursuing that dream through
science. From April 2025, I am embarking on a
new academic journey as a master’s student at
the Institute for Planetary Materials (IPM),
Okayama University. For me, Mars is more
than just a dry red world, it’s a place full of
questions waiting to be answered. My academic
interests focus on Martian geology, planetary
analog studies, and impact cratering processes.
I follow a multidisciplinary approach that
combines planetary remote sensing, lab-based
simulations, and experimental methods to
deepen our understanding of planetary
evolution. My research investigates polygonal
Salt Lake terrains near the Martian North Pole
and the possibility of liquid brine. To unravel
this mystery, I study similar patterns on Earth,
using our planet as a key to understanding
another. The goal is to verify whether brine
exists on Mars, as it could provide important
clues about potentially habitable environments.
From India to Japan, and Earth to Mars, my
journey is driven by a deep curiosity and a
passion for discovery.
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Alumni

Assistant Physicist Innocent C. Ezenwa
(From 2018 to 2020 IPM)

My name is Innocent C. Ezenwa and I am
currently an Assistant Physicist at HPCAT
(High-Pressure Collaborative Access Team),
Argonne National Laboratory, Chicago, USA.
In 2018, when I first arrived at the Institute for
Planetary Materials (IPM), Okayama
University in Japan as a postdoc fellow, I
wasn’t quite sure what to expect. Having been
accepted to such a prestigious institution, I
knew I was stepping into an environment rich
in academic rigor, cutting-edge research, and
cultural diversity, but I could never have
imagined how deeply the experience would
shape both my professional career and personal
life. The experience I had investigating the
electrical resistivity of Fe and other similar
metals at high pressure and temperature
conditions taught me the importance of
resilience in the face of challenging
experiments, the value of collaboration in
achieving breakthroughs, and the role of
curiosity and passion in pushing the
boundaries of science. I encourage future
generations of students to embrace the
opportunity to study at IPM.

Featured Joint-Use Researchers
Yoshihiro Nakamura, Principal
Researcher, Geological Survey of Japan,
AIST (Joint-Use Researcher in FY2024)

I am Yoshihiro Nakamura, a researcher at the
Geological Survey of Japan, AIST. Since 2014, I have
been determining the reaction rate constants from
natural carbonaceous material to graphite at the
Institute for Planetary Materials and received my
PhD degree from Niigata University. After joining
AIST, I have continued my research as a
collaborative researcher, regularly visiting the
Institute for Planetary Materials. My major is
metamorphic petrology, and my main duty at AIST
involves creating geological maps in metamorphic
terrains. This may seem completely unrelated to
high-temperature and high-pressure science,
however, synthesizing graphite from organic matter
in metamorphic rocks requires applying very high-
temperatures and pressures. Therefore, the results
of high-temperature and high-pressure experiments
at the Institute for Planetary Materials are crucial
for understanding the tectonic evolution of
metamorphic rocks. The collaboration program
provides the precious time and environment to
engage earnestly in my research, which was a given
during my student days. I intend to maximize this
valuable research time and the collaborative
research that yields results and further develop my
research.
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Research Topics

Reconciling remote-sensing estimates of
Ryugu’s albedo with laboratory
measurements

The Japanese Hayabusa2 spacecraft returned
samples from the C-type asteroid Ryugu in
December 2020. Primitive C-type asteroids
comprise material that remained after the
formation of the Solar System and the planets
that within it. These bodies are probably
fragments of much larger icy planetesimals
that were disrupted by catastrophic or sub-
catastrophic collisions. Interestingly, C-type
asteroids and the meteorites derived from them
contain many of the building blocks of life and,
thus, could have provided these materials to
the early Earth and potentially influenced the
origin of life. A detailed geochemical analysis,
determined that the total organic carbon
abundance of the Ryugu return samples was on
average, 2.92 wt%. This value is much less than
the 14.6-59.3 vol% estimated from remote-
sensing data for Ryugu, coupled with the
albedos of irradiated meteorites and organic
matter. Understanding the reasons for this
discrepancy is paramount to accurately
predicting the composition of C-complex
asteroids. Our article explored several factors
that may affect the estimates of organic matter
abundance made using remote-sensing data.
Such factors include the distribution of organic
matter, the porosity and roughness of the
asteroid surfaces, and inconsistencies between
the observation geometries used in remote-
sensing and laboratory investigations. We
posited that discussing such factors may fuel
further experimental investigations of the
effects of irradiation on asteroid surfaces and,
thus, improve predictions of their organic
composition. Indeed, a “Matters arising” article
in Nature Astronomy has now been initiated by
another research group to discuss the points

raised 1n our article.
(Christian Potiszil)
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Figure 1 The different processes that have
affected material within the asteroid Ryugu
(including irradiation), prior to its investigation

by remote sensing and the return of samples to
the Earth.
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Joint Use/Research Program

Introduction

The Institute for Planetary Materials has been
certified by MEXT as a Joint Use/Research
Center “Planetary Materials Science Research
Center” since 2022 under the 4th Medium-
Term Plan. The Institute offers joint
use/research opportunities to domestic and
overseas researchers to access facilities and
expertise for research on planetary and related
materials. The following five categories of Joint
Use/Research Program are being implemented:
1) International joint research, 2) General joint
research, 3) Joint use of facilities, 4)
Workshops, and 5) Internship-type joint
research.

Program conducted in FY2024,2025

A total of 69 programs were conducted in
FY2024, including 33 International joint
research programs, 28 General joint research
programs, 2 Joint use of facility programs, and
6 Internship-type joint research programs. The
call for Joint Use/Research Program for FY2025
has also been opened. A total of 66 programs
are planned, including 29 International joint
research programs, 33 General joint research
programs, 1 Joint use of the facility program
and 3 Internship-type joint research programs
scheduled to begin in May 15. In addition, for
urgent research programs, applications may be
accepted at any time, regardless of the research
category.

Featured Equipment

In a gravity environment that differs from that of
Earth, plants grow differently, and materials develop
different properties. The “3-axis clinostat” is an
equipment that simulates such an extraterrestrial
gravity environment on Earth. By adding one axis to
the conventional 2-axis rotating clinostat, it can
reproduce any gravity environment, from
microgravity to hyper gravity. In February 2025, the
Institute for Planetary Materials introduced the 3-
axis clinostat, which was jointly developed by
Tohoku University and Matsuo Industries. This
equipment is already being used in fields such as
astrobiology and astro-agriculture and is expected to
be applied to many more research fields in the
future. We are currently preparing to offer the 3-axis
clinostat as a shared-use facility. If you are

interested, please contact us. (Jun Kameda)
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News

Assoc. Prof. Ishii received “2023 JAMS
Research Encouragement Awards”

Associate Professor Takayuki Ishii of the IPM
was received the “Japan Association of
Mineralogical Science (JAMS) Research
Encouragement Award 2023”, at the 2024
Annual Meeting of JAMS held at Nagoya
University. He has investigated high pressure-
temperature phase relations of mantle minerals
and rocks and water in mantle minerals by
using state-of-the-art high-pressure
experimental techniques with a Kawai-type
multi-anvil high-pressure apparatus, achieving
a number of high-impact results. For this
reason, he received the award. He stated, “I am
very happy to receive this prestigious award in
recognition of the research I have conducted
with many collaborators. I would like to
continue to make efforts to contribute to the
advancement of planetary material science”. He
has published cutting-edge research results in a
paper published in Nature Geoscience at the
same year, and this award has further spurred
him on.

The International Symposium MisasaVll
as heldl )

From Tuesday, March 4
to Wednesday, March 5,
the Institute for Planetary
Materials held the
International Symposium
2025 MISASA VIII, titled

“Future Planetary

Exploration: Understanding of Planetary Surface
Environments and Habitability” at the Hotel Blanc
Art in Misasa, Tottori Prefecture, jointly with J-
PEAKS, as an institute that plays an active role in
the Advanced Institute for Advanced Studies system.
At this symposium, researchers from various fields
related to planetary science shared their latest
findings and exchanged insights, with the common
goal of understanding extraterrestrial environments
such as the Moon and the surface of Mars, and
exploring the possibility of future long-term stays in
such environments. A total of 63 participants
attended this symposium, including 16 postgraduate
students from Japan and abroad. They engaged in
lively discussions inspired by cutting-edge research
results obtained from the latest lunar and planetary
exploration as well as laboratory experiments.
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(1) How much water is in the Martian mantle?
(58 E : aFHEx. FEFiEx LLIEKEH)
(2) Elucidating differences in light elements
between chondrules, chondrules rims and
matrix phases in CM2 chondrites (}gEHE :
Christian Potiszil*, /J\ViitE, BARRE. ELE
. db)IlE. KA. WHIERE. IROFF)
(3) Advancing Hyperspectral Imaging
Techniques and Remote Sensing for Future
Exploration (8828 : Trishit Ruj*. 2HE#
*, Matthew Izawa. RKTTEHCF. NEFFEH)

. https!//www.misasa.okayama-u.ac.jp/

. https!//www.facebook.com/misip.2025%ref=e
mbed page

W) [CIYAN:: L
ML KREFE B BRI DB ENE
% YouTube [CTABHRTY .

Featured Video

Please visit our YouTube channel!

Announcement
Special exhibition booth for JPGU 2025

We are going to run a special exhibition booth
of our institute at the upcoming Japan
Geoscience Union (JpGU) Meeting 2025 to be
held in Makuhari Messe, Chiba, Japan, from
May 25th to 30th, 2025 as last year and the year
before last. At the booth, we will introduce our
research, education, as well as life in Misasa. We
are also planning to offer small activities and
distribute our original novelty items, so please
stop by and feel free to talk to us when you
attend the meeting. We look forward to seeing
you all at our special exhibition booth at the
JpGU Meeting 2025! (Izumi Mashino)

Misasa International Student Internship
Program in FY2025
We will hold Misasa International Student
Internship Program in FY2025 below. Activities
and other information will be published on the
following website, so please check regularly.
[Date] July 1(Tue)~August 7(Thu) , 2025

[Place] IPM, Okayama University

[Projects]
(1)How much water is in the Martian mantle?
(Supervisors: T. Ishii*, T. Yoshino* and D.
Yamazaki)
(2) Elucidating differences in light elements
between chondrules, chondrules rims and matrix
phases in
CM2 chondrites (Supervisors: C. Potiszil*, K.
Kobayashi, R. Tanaka, T. Kunihiro, H. Kitagawa,
T. Ota, M. Yamanaka and C. Sakaguchi)
3 Advancing
Techniques and Remote Sensing for Future

Hyperspectral Imaging

Exploration (Supervisors: T. Ruj*, J. Kameda*, M.
Izawa, M. Ohtake and K. Onodera)
. https://www.misasa.okayama-u.ac.jp/

. https://www.facebook.com/misip.2025?ref=e
mbed page
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Call for Application for FY2025 Joint

Use/Research Program

We invite applications for the Joint
Use/Research Program for the FY2025 at the
Institute for Planetary Materials (IPM),
Okayama University, which is open for
applications once a year.

Joint Use/Research Program types:

1) International joint research

2) General joint research

3) Joint Use of facility

4) Workshop
Research Period: April 2025 — March 2026
For details, please visit the following website.
*  https!//www.misasa.okayama-

u.ac.jp/public_html/jointuse/index E.php

Call for Master’s and Doctoral course
Students

The Institute for Planetary Materials oversees
the Planetary Materials Science course in
Okayama University of the Graduate School of
Environmental, Life, Natural Science and
Technology. We accept applications for
enrollment in the Master’s course and Doctoral
course twice a year (for April or October
enrollment).
For the latest information about calls for

students, please visit the following website.
e  https!//www.elst.okayama-
u.ac.jp/admission/

Personnel Changes

January 31, 2025
Postdoctoral Fellow Bin Zhao retired

February 1, 2025
Keisuke Onodera hired as an Associate Professor

March 25, 2025
Postdoctoral Fellow Dilan Ratnayake retired

April 1, 2025
Makiko Ohtake hired as a Professor

\_/

e

AN
FAX : 0858-43-2184

WEB : https://www.misasa.okayama-u.ac.jp/
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Tottori 682-0193 Japan

R ARF SRR a2 YIB A FLFR Institute for Planetary Materials,
Advanced Research Field, Okayama University
T682-0193 SEVESR{AEF=27ETILIMA 827 827 Yamada, Misasa,

TEL : 0858-43-1215 ({z) TEL : +81-858-43-1215
FAX : +81-858-43-2184

11


https://www.misasa.okayama-u.ac.jp/public_html/jointuse/index.php
https://www.misasa.okayama-u.ac.jp/public_html/jointuse/index.php
https://www.misasa.okayama-u.ac.jp/public_html/jointuse/index_E.php
https://www.misasa.okayama-u.ac.jp/public_html/jointuse/index_E.php
https://www.elst.okayama-u.ac.jp/admission/
https://www.elst.okayama-u.ac.jp/admission/
https://www.elst.okayama-u.ac.jp/admission/
https://www.elst.okayama-u.ac.jp/admission/
http://www.misasa.okayama-u.ac.jp/

