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Message from the Director

I have been appointed Director for two terms,
(four years), and this year marks my final
year as Director, which brings me great
emotion. While many things have happened
over the past four years, I feel satisfaction
that I have accomplished a great task as
Director, having reorganized the Institute
during my term, established the Planetary
Surface Environment Division, and set a new
direction for the Institute. Faculty and staffs,
Ohtake, Kameda (Professor), Ishii, Ruj,
Onodera (Associate Professor), Mashino
(Assistant Professor), and Ikuta (Super
Technician) have joined the Institute, and
Yamazaki and Potiszil have been promoted,
rejuvenating the organization and
strengthening our human resources. I am also
proud of the contributions I have made to the
Institute's future development, including the
revival of the hot springs at Okayama
University, which is the origin for the
Institute's location in Misasa; the introduction
of three core pieces of equipment for the
Planetary Surface Environment Division: a
Mars simulator, a hyperspectral camera, and
a low-gravity device; and the successful
acceptance of the JAXA fund, with which we
participated as a partner organization. As a
joint-use research institute, we have seen a V-
shaped recovery in the number of users and
papers published after the COVID-19
pandemic. On the other hand, I regret that the
end of our five-year integrated doctoral
program due to the reorganization of our
graduate school has meant we are no longer
able to adequately support all students, that
we have been unable to secure ongoing
postdoctoral positions, and that the issue of
renovating our aging facilities has been
postponed. I am eternally grateful for the
tremendous support we have received from
President Nasu, external administrators, and
everyone both inside and outside the
university, for enabling us to operate the
institute in a thriving manner. A new director
will take over from next year, and I ask for
your continued patronage.

Takashi Yoshino
Director, Institute for Planetary
Materials, Okayama University
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Organization (As of January, 15, 2026)

Research Divisions *Faculty member belong to
Advanced Research Field, Okayama University and
conduct to research and education.

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.)
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)

Alumni

Torii Philip Douglas-Song
(Completed five-year PhD program in
September 2025)

I am Torii Philip Douglas-Song from
Scotland, in the United Kingdom. I
graduated from Mineral Resources masters’
program at the St. Andrews University in
2019. I first came to Japan at the beginning
of December in 2020, with the aim of
pursuing a PhD at the Institute of Planetary
Materials, Okayama University. I
successfully completed my PhD in 2025. My
focus was on the chondrules in enstatite
chondrites and what their geochemical
properties tell us about the ambient gas in
the inner solar system. During my studies I
successfully concluded that a Si-rich gas
existed during enstatite chondrule
formation. This gas interacted with the
olivine-rich precursors of the enstatite
chondrules. My research has implications
for the formation of other inner solar system
bodies, such as Earth and Mercury. In the
future I hope to continue working with real
meteorite samples in order to expand our
understanding of the inner solar system.
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Rahul Kumar
(Completed five-year PhD program in
September 2025)

Hi, 'm Rahul Kumar, and my journey into
science began at the Institute for Planetary
Materials (IPM), where I first got a taste of
research and hands-on experiments. Those
early days at IPM sparked my curiosity about
how space materials born and gave me the
confidence to ask questions and explore new
ideas. I pursued my Ph.D. in Planetary Science
at Okayama University, which I completed in
September 2025. My research focused on
studying organic matter in meteorites and
samples from asteroid Ryugu, using analytical
techniques such as scanning electron
microscope, secondary ion mass spectrometer,
and combining spectroscopy results with
machine-learning. During my Ph.D., I had the
opportunity to work with an amazing team of
scientists and learn cutting-edge analytical
methods. Learning was challenging at the
beginning, such as lab hours, data analysis,
and writing. But those experiences shaped me
into a more patient and persistent researcher.
Life in Japan also taught me discipline,
teamwork, and how to balance research with
cultural exploration. Looking back, my time at
IPM was truly transformative. It helped me
grow not only as a scientist but also as a
person who values curiosity, collaboration, and
the endless quest to understand the universe
better.

Featured Joint-Use Researchers

Dongliang Jiang, Graduate Student,
Zhejiang University, China
(Joint-Use Researcher in FY2025)

Hello everyone! My name is Dongliang Jiang, and I
am from the College of Earth Sciences, Zhejiang
University, China. I came to IPM as a Joint-Use
Researcher for one and a half years, under the
supervision of Professor Takashi Yoshino. By using
high-pressure and high-temperature methods, I
focus on the physical characteristics of deep Earth
minerals, especially the seismic attenuation of
premelting KLLB-1 peridotite in the upper mantle.
As one of the world's most advanced Earth and
planetary science research institutes, IPM has a
mature experimental system and corresponding
experimental instruments, and at the same time,
possesses an outstanding scientific research team,
which provides a solid foundation for the realization
of my research. Misasa is a place with extremely
beautiful scenery, and is also very suitable for
scientific research. I am very grateful to everyone
who has helped me, and I cherish the opportunity to
study here.
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Elena-Marie, Graduate Student,
University of Bristol, UK
(Joint-Use Researcher in FY2025)

Greetings, I am a current Joint-Use
Researcher in the High-Pressure Group at
IPM. I came here for an 11-month JSPS
Fellowship, working with Assoc. Prof.
Takayuki Ishii. My research focuses on the
behavior of subducted sediments in the
mantle transition zone and the uppermost
lower mantle of the Earth. I am
particularly interested in potential stable
hydrous phases and the effects of early
sub-arc melt depletion of the sediments on
their phase relations in the deep Earth. I
particularly enjoyed being able to carry
out all aspects of the experiments within
the same institute. This includes the
preparation of starting materials,
synthesis experiments, and subsequent
analyses, using X-ray diffraction, scanning
electron microscopy, and electron probe
microanalysis, all within the same
institute. In addition to this integrated
research approach, I have enjoyed a very
supportive research environment
throughout my stay.

Keisuke Nakamoto, Assistant

Professor, Osaka Metropolitan University
(Joint-Use Researcher in FY2025)

My name is Keisuke Nakamoto, an
Assistant Professor at Osaka Metropolitan
University. Since this year, I have been
visiting the Institute for Planetary
Materials as a Joint-Use Researcher to
conduct my research. At the institute, I am
analyzing drilled core samples from the
Japan Trench obtained during past ocean
drilling expeditions as part of the
Repository Core Re-Discovery Program
(ReCoRD) operated by the Japan Drilling
Earth Science Consortium. Through this
analysis, I aim to elucidate the structural
development process and spatiotemporal
distribution of physical properties of the
upper prism in the Japan Trench, in order
to understand the mechanisms behind the
2011 Tohoku earthquake. The Institute for
Planetary Materials provides excellent
experimental facilities and an
environment conducive to focused
research, and I feel it is a valuable joint-
use facility for myself and many other
researchers.
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Research Topics

Earth’s Early Oxygenation: How
Nickel and Urea Shaped the Rise of
Life

A recent study sheds new light on one of
Earth’s most pivotal transitions—the Great
Oxidation Event (GOE)—by investigating the
role of nickel and urea in the evolution of
cyanobacteria. Although oxygenic
photosynthesis emerged well before the GOE
(ca. 2.4-2.1 billion years ago), atmospheric
oxygen remained low for hundreds of millions
of years. This research explores why
oxygenation was delayed, focusing on the
chemical environments that shaped early
microbial life. By recreating Archean
conditions in the laboratory, we demonstrated
that nickel and urea concentrations critically
affected cyanobacterial growth. First, we
simulated prebiotic Earth using UV-C light to
test the abiotic formation of urea from
ammonium, cyanide, and iron mixtures—
showing that urea could plausibly have formed
before life. Next, they cultured modern
cyanobacteria (Synechococcus sp. PCC 7002)
under varying levels of nickel and urea,
revealing that these compounds influenced
both proliferation and chlorophyll-a
production. The results suggest that high
levels of nickel and urea in the early Archean
ocean may have limited cyanobacterial blooms,
delaying atmospheric oxygenation. As these
compounds declined over time, cyanobacteria
could expand, producing sustained oxygen and
triggering the GOE. The study proposes a new
theoretical model in which nutrient
moderation—not just microbial innovation—
was key to Earth’s oxygen transition. Beyond
Earth, this work has astrobiological
implications: understanding the conditions
that enabled oxygen buildup can inform
biosignature detection on Mars and exoplanets.
As Dr. Ratnayake, the first author of this
paper, notes, “If we can understand how
Earth’s atmosphere became oxygen-rich, we
can better assess life’s potential elsewhere.”
The study was published in Communications
Earth & Environment on August 12, 2025.
doi.org/10.1038/s43247-025-02576-8.

(Ryoji Tanaka)

Fig. Trace elements and compounds in ancient
oceans drove the transition toward an oxygen-
rich Earth.
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Crater deposits on Mars reveal
repeated ice ages and gradual loss
of water ice over hundreds of
millions of years

Research from the Institute for
Planetary Materials, Okayama
University, shows that ice in Mars’
mid-latitude craters formed and
disappeared repeatedly over hundreds
of millions of years. Using high-
resolution images from NASA’s Mars
Reconnaissance Orbiter, the study
examined crater floors between 20°N
and 45°N latitude and identified
glacial landforms such as ridges,
moraines, and brain terrain. The
results show that ice accumulated
mainly in the shaded southwestern
parts of craters, where colder
microclimates created natural cold
traps. These areas preserved evidence
of multiple stages of glaciation,
beginning with thick, extensive ice
deposits and followed by later stages
with thinner layers. Crater dating
indicates that these ice ages occurred
between about 640 million and 98
million years ago. The findings suggest
that variations in Mars’ axial tilt
changed the distribution of sunlight,
driving cycles of ice accumulation and
melting. This provides clear evidence
that Mars experienced long-term
climate oscillations, leaving behind
geological records of shifting water ice.
Understanding how and where ice
persisted in Mars’ mid-latitudes offers
insight into the planet’s climatic
evolution and helps identify potential
subsurface ice resources for future
robotic and human exploration. The
results show that even today’s dry and
cold Mars preserves the imprint of a
once active and icy climate.

Reference: Ruj, T. et al. (2025). Long-
term and multi-stage ice accumulation
in the martian mid-latitudes during
the Amazonian. Geology. DOI:
10.1130/G53418.

Fig: "Obliquity-driven migration of ice
from the poles to the mid-latitudes
thickens ice-rich crater fills on Mars,
concentrating ice-deposits and
potential habitable niches in crater
interiors."
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Featured Equipment

Planetary Surface Environment
Simulator

As part of the Program for Forming Japan’s
Peak Research Universities (J-PEAKS), under
which Okayama University were selected, IPM
have installed the Planetary Surface
Environment Simulator. In this context, we
would like to introduce the two equipment that
constitute it.

Planetary Surface Environment
Simulation Chamber

This equipment has internal diameter of 1 m
allows flexible experimental setups, and the system
controls temperatures from —100 to +30 °C and
pressures of 3-5 millibars. Relative humidity can be
regulated between 0 and 80 %, and gas composition
can be adjusted using COg, Nz, Ar, and Oz. The
chamber includes 22 flanges for installing cameras,
sensors, and sampling tools, and it is built for
stable, long-duration operation, even in dusty
environments. The chamber supports optical and
thermal monitoring, and hyperspectral
measurements (400 to 2500 nm) can be performed
through dedicated viewing windows using external
instruments. This enables reflectance, hydration,
and mineralogical studies under controlled Martian
conditions. The setup also allows for UV
illumination, robotic sample handling, and
controlled humidity cycling. The chamber is
designed for multipurpose use, with room for future
modifications and open access for collaborative
projects. It provides a platform for studying brine
formation, freeze—thaw processes, dust—ice
interactions, and other mechanisms relevant to
Martian surface evolution and habitability. (Trishit
Ruj)

Hyperspectral Camera

This chamber is equipped to work with an external
hyperspectral imaging system that covers a broad
spectral range from the visible to the shortwave
infrared. The setup uses two line-scan cameras: one
operating from 400 to 1000 nm with roughly 300
spectral bands, and another from 960 to 2500 nm
with about 360 bands. Together they provide
continuous spectral coverage ideal for monitoring
subtle changes in reflectance, hydration state,
mineralogy, and surface texture during chamber
experiments. The VNIR system records up to 1800
spatial pixels, while the SWIR system captures 640
spatial pixels, both with 16-bit depth and high
signal-to-noise performance. Rapid frame rates
allow efficient scanning of samples placed inside the
chamber. This hyperspectral capability makes it
possible to link laboratory results directly with
orbital datasets and improves our ability to
interpret Martian surface processes under
controlled environmental conditions. (Trishit Ruj)
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News
Misasa International Student Internship
Program(MISIP)has been held

The Institute for Planetary Materials held the
Misasa International Student Internship
Program(MISIP)from July 1 to August 8.
MISIP has been held since FY 2005 to foster
the next generation of young researchers and
build an international network, and more than
170 internship students have participated.
This year, eight internship students from
seven countries joined the program and they
conducted three research projects for example
high-pressure experiments simulating
planetary interiors, chemical analysis of light
elements, remote sensing analysis of planetary
exploration the faculty member proposed the
participates also enjoyed the international
interaction while sharing accommodation at
the Misasa guest house, interacting faculty
member and IPM students and climbing Mt
Daisen.

Prof. Ohtake received Coradini Award
of NASA as first Japanese.

Prof. Ohtake received “Coradini Award” from
the Solar System Exploration Research Virtual
Institute, NASA. This award presented to
researchers who have consistently achieved
remarkable scientific results in Solar System
Exploration Research and she is the first
Japanese researcher to receive the award. The
ceremony was held at the NASA Exploration
Science Forum 2025 from July 22 to 24 in the
USA and she expressed her joy at receiving the
award and expressed her gratitude to everyone
involved in the exploration missions so far. She
also expressed her expectations for LUPEX
mission and said that her dream is to support
astronauts by analyzing lunar samples in the
future.

Outreach
IPM booth at JpGU 2025

At the meeting of the Japan Geoscience
Union 2025 at Makuhari Messe, IPM
exhibited a booth from the 25th of May to
the 30th. At the booth, IPM presented its
cutting-edge research activities,
international internship and joint-research
programs and synthetic high- pressure
minerals. Moreover, mineral treasure

hunting activity was available.
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Kasetsart University students
from Thailand visited IPM.

On September 9, ten students and a
teacher from Kasetsart University in
Thailand, one of Okayama University’s
partner universities, and three students
and a teacher from Okayama University
visited IPM. At the opening, Prof.
Yoshino, Director of IPM explained the
outline of IPM. After that, a lab tour and
meeting with graduate students in IPM
were held. They visited the Ultra-Clean
laboratory used for inorganic analysis of
the Ryugu samples, the High-
Temperature and Pressure laboratory
that simulates the deep interior
environment of the Earth and planets,
and 3-axis Clinostat that is equipped
with low-gravity simulation devices to
reproduce extraterrestrial gravitational
environments on Earth. During the
meeting, 6 graduate students, including
international students at IPM,
introduced their student life in Misasa.
The meeting provided a great
opportunity for participants from
Kasetsart University to imagine student
life in Japan.

Special Lecture for introducing
Planetary Material Research

The Institute for Planetary Materials (IPM)
held special lecture at the Okayama
University Tsushima campus on Novemver
5th FY2025. Okayama University has
designated Planetary Science and Space
Physics as one of the most imortant research
fileds. This special lecture aims to introduce
cutting-edge research at the IPM and
ptomote the developmentof this research
field at Okayama University through
interaction with researchers of other fileds
and students On the day, Assoc. Prof.
Kunihiro, Assoc. Prof. Ruj and Prof. Ohtake
presented their research topic
Each research topic was “Investigating the
Early Solar System Using Asteroid
Materials-where we come from ” “History of
Water On Mars” “Investigating Lunar Water
by LUPEX mission”.

Participants commented as follows, “My
research field is different but I am very
interested ”, “I learned that industarial
methods are implemented for planetary and
celestial bodies research” “I thought again
about regulation of water and its
relationship with planetary surface again”
and “I learned that planetary material
research of the solar system is connected to
understanding the Earth’s environment”.
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Featured Video

Please visit our YouTube channel!
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Announcement
Call for Application for FY2026 Joint
Use/Research Program

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,

5) Internship-type joint research

Please confirm the application guideline and
schedule from the URL below.

o https!//www.misasa.okayama-

u.ac.jp/en/joint/joint-use/

Call for Application for FY2026 Misasa
International Student Internship
Program

The Institute for Planetary Materials will the
hold Misasa International Student Internship
Program (MISIP) as an Internship-type joint
research program. MISIP aims to allow
students to experience the world’s leading
research activities by joining research projects
at the IPM and building an international
network, as well as to understand other
cultures across borders through sharing
accommodation. We will publish details in the
URL below, so please confirm the application
guideline and schedule there.

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

Application opens in February, 2026.
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Research at Planatary Research Institute
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Call for Master’s and Doctoral course
Students

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

visit the following website.

. https://www.elst.okayama-u.ac.jp/admission/

Misasa International Symposium will
be held in February 2026

The Institute for Planetary Materials will
host the Misasa International Symposium on
the schedule below. We plan to invite 20
researchers from all over the world, and this
Symposium focuses on “Planetary
surface/internal environments” and
“Habitability” on Mars as revealed by recent
and future planetary exploration missions, and
aims to generate interdisciplinary discussion,
while highlighting cutting-edge research
results. After the symposium, we plan to
conduct a lab tour that introduces new
equipment “Planetary Surface Environment
Simulator” with demonstrations at IPM. We
welcome participants from researchers and
companies on the lab tour. We look forward to
your participation and hope to see many of you
there.

Date: From February 26 to 27, 2026.
Venue: St. Palace Kurayoshi
Institue for Planetary Materials
. https!//www.misasa.okayama-
u.ac.jp/public_html/symposium/MISASA_ IX/

Personnel Changes

September 30, 2025
Postdoctoral Fellow Eloise Brown retired
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FAX - 0858-43-2184

/ RILARFREMERZLAT Institute for Planetary Materials, Okayama University
T682-0193 SENEHRBER=4AETILHA 827

827 Yamada, Misasa, Tottori 682-0193 Japan

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

WEB : https://www.misasa.okayama-u.ac.jp/
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