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PR DR Message from the Director
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In fiscal year 2024, the Institute for Planetary Materials reorganized its structure and launched a new division for
planetary surface environment in addition to the existing divisions of 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.

Thanks to everyone, the activities of the Institute for Planetary Materials as a joint-use and joint research center
have recovered to pre-COVID levels in terms of the number of published papers, the number of joint-use projects
adopted, and other indicators. With the increase in new faculty members, the atmosphere at the institute seems to
have become even more lively. 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 have 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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[ B Y8 RERWMIEZEERF] Division for Planetary Materials Experimental Physics
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The aim of this division is to elucidate the structure - SRR L
. . . A
and physical properties of terrestrial and planetary %8 13“ T\
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dynamics, and evolutionary processes of the Earth
and planets. Our approaches include the development of ultrahigh-pressure generation techniques, large-
volume high-pressure generation techniques, high-pressure and high-temperature in-situ physical property
measurement methods, atomic-level structural analysis of materials, and first-principles calculations for
physicochemical understanding.

B2 EER# Main Research Facilities
ANEmERNHBUBEHERELEE 6UHP, 6-axis high-pressure \Y\ \“4

apparatus, 6UHP-7 _ H
6 AENIRIL LA 5mA POEBOULHAREREIEE R<METS Ft‘l ~
CEDHEEREETLATI6 @M LA b EhbNTVET, " I mmd *
HHAZIH LT |00GPa BBENDEEA E0MTH I A EBET, KR E
AEHEICAVLNTWET,
This high-pressure apparatus, named as a “6-axis press” is equipped
with independent rams in six directions and is possible to compress

the sample with keeping the precise cubic shape. By using this press, e
we can generate pressure to ~100 GPa for ~1T mm3 of sample volume and study for the Earth and planetary
interior

REAXHREEE (IHPV) /Internally heated pressure vessel

X E A O LEEAYRVIGAT GEIRG SIFRE 7-8km) TREITWAHREZHBIRTS
ZE T KLETORI?YUORERE TERELTWET  REERAENIE
|96MPa. & RE 1 1400°C T,

Internally Heated Pressure Vessel (IHPV) simulates processes that occur at
relatively shallow depths in planetary interiors (7-8 km deep for Earth).
Popularly used to study the physicochemical properties of magma beneath
volcanoes. The maximum accessible pressure is 196 MPa and the maximum

temperature is 1400 °C.
TAVYECR-TUELBERE L E (DAC)/ Dlamond Anvil Cells (DAC)

2ONTAVELNBEZNTELER & ‘
I ZTOMICEMERLIU TR
BETEREITIT LAVKRER (TR XBRY) TEBRTHEILL
5. FAVENEUICEBOBEN TR T,

Ultrahigh pressure is generated on the sandwiched sample between
two anvils of single crystal of diamond. Because of the transparent in a
wide range of wavelengths (visible light, X-rays, etc.), making it possible to observe the sample through the
diamond




(X EWME 2 H{LFERFI] Division for Planetary Materials Analytical Chemistry

FRFFB A Introduction
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The aim of this division is to understand the o
origin, evolution, and dynamics of the Earth and Wmm >
planets based on high-precision quantitative
analysis, mass spectrometry, and spectroscopic
analysis of terrestrial and extraterrestrial
materials. To conduct these studies, we are developing comprehensive and advanced analytical methods and
constructing a "Comprehensive Analysis System for Earth and Planetary Materials (CASTEM24remote)," which
integrates different analytical instruments that can be operated remotely from outside the institute.

ATl Sl S WRERIAFIVR

F BRFFR %M. 78 EE) Main Research Facilities and Activities
HBIE R EMAL F EBRE Ultra-Clean Laboratory for Inorganic Chemistry

HWIKREMEDFZRIBICL>TI—T Y R BT RN EREEIT)
ERETCT. AMEHNDRIENSDBRLARBRT 572D [ BEANED
I)=2I—LY7e>TVET,) 277 VBB O BEITLEIZOERRE
TiThniElr,

A laboratory where target elements are extracted by chemical
processing of terrestrial and extra-terrestrial materials. The laboratory is
equipped with a clean room with outside air intake to reduce
contamination of analytical samples from the environment. Inorganic analysis of the Ryugu samples was also
conducted primarily in this laboratory.

BEOREAMEESE+EERKIO< 57 Ultra-high resolution organic mass spectrometer +
HPLC Instrument for mass analysis of solvent-soluble organic compounds
WIHRREME S SHE SNIOBREICTAL ARGt BEEED R
XU T TEEINEITWV. 2 FROFELITIZRE (. HE2EHILE
ERFIREINTVWET JavI7 VB3R 7I/BerokEIicb AWV

LnFE L,

These extracted from terrestrial and extratrestrial materials with
ultra-high mass resolution conditions to identify molecular species. It is
installed in the Clean Organic Chemistry Laboratory. It was also used to
detect amino acids and other compounds in Ryugu samples.

B DREE 2 IRAAEEDHTET A high-spatial-resolution secondary ion mass spectrometer
ARV ILAAVE—LITE>TERER/ NI L FER L 2)RAA>D
HEMIETITET Y7378 ~3I70 EEORMIAERCHMET
RHERDOMEITIEETT,

This is a device that utilises the analysis of isotopic and trace element
abundance within a region measuring between submicron and micron
sizes. This is achieved by subjecting a specimen to oxygen or cesium
ion beams, resulting in the generation of secondary ions. The ions are
subsequently subjected to mass analysis, a process which enables the
determination of specific ion abundances.




[% Eﬁg ﬁiﬁﬁz Fﬂ] Division for Planetary Surface Environment

HFFE4B M Introduction
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Our research target is planetary surface/near-surface environments to understand the past geological
processes and present status in anticipation of future manned missions especially on the Moon and Mars. To
achieve this, our division is conducting a wide range of research with various approaches, such as remote
sensing data analysis, in-situ geophysical data analysis, numerical simulations, laboratory experiments, and
extraterrestrial sample analysis.

Recent hot topics in our division are five themes as follows.

(1) the water-related processes on Mars through the comparison of remote sensing data, Earth analog
studies, and laboratory experimental studies.

(2) lunar spectral data analysis (e.g., SELENE/KAGUYA, SLIM) to relate the spatial distribution of chemical
compositions with the formation/evolution processes of the Moon.

(3) meteorite descriptions and interpretations to give better speculation about the surface conditions on
extraterrestrial planetary bodies.

(4) material-recycling processes, such as water and carbon, in the Earth’s crust and mantle via high-pressure
experiments.

(5) processing seismic data on the Moon and Mars obtained from the Apollo and Insight missions.

F B LR Main Research Facility
REXEBIEY 2L —7F Planetary Surface Environment Simulator

REMEEOMPATR REREERBLARET COEREERT
B KERRDEREEAFHCERTESLIRF v —DRHEL
EHTWET(ENFEEIFAA—IVE), ZOEE I NA/I—ZRT LA A
IHEHIN. BREEREANREIXIO—LOT KEDME RS F
HERICEATEIAEIITONETFETT,

The Pressure/Temperature-controlled Martian chamber to be

installed at IPM, equipped with hyperspectral imaging and precise
atmospheric and humidity controls, will replicate Mars-like surface

conditions to support advanced experiments on geomorphological evolution and potential astrobiological
activity.

RIEDHFLK R Highlighted Results
[ KEDHTIPEM/3KIZE'Z? (Where can we find subsurface ice on Mars?) ]
EEIADHERXIRAT 532 E News article of Sako et al. (2025; JGR Planets)

URL: https://www.okayama-u.ac.jp/tp/release/release id1328.html
(BOTFT—9D5FHLVABAIRUFERR! (New Moonquakes from Old Data) ]

INEFF AR ORI T 538 % Editor's highlight of Onodera (2024; JGR Planets)
URL: https://eos.org/editor-highlights/new-moonguakes-from-old-data
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£8 KB R—/—F7=vr>
Super-technician Daijo lkuta
X —7— N EEsIRA 3 it
Research Keyword: High-Pressure
Earth Science Synchrotron
Radiation

WP R— /=TT =v>
Division: Super-technician
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Assoc. Prof. Takayuki Ishii
HREF—7—FRREATYE
F SRR

Research Keyword: Earth and
Planetary Material Sciences,
Mineral physics
HFTREMEERRNES
Division: Planetary Materials
Experimental Physics

A7 22— EHKIZ

Assoc. Prof. Matthew Izawa

RS —7— FRG. FE AW
JE—REIVIT

Research Keyword: Meteorites,
Astrobiology, Remote sensing

B RERERE

Division: Planetary Surface
Environment

KB ¥ FER—/—FI=v>
Chief Super-technician Tsutomu
Ota

REE—7— R L.
BRF HWEY

Research Keyword: Geochemistry,
Mineralogy, Petrology, Geology
WA R—/R=F T = v

Division: Super-technician

NEFF EFE ABUR

Assoc. Prof. Keisuke Onodera
Hs—7—F BEmEY
Research Keyword: Planetary seism

ology

M RERERE
Division: Planetary Surface
Environment

R BEfeF %

Prof. Makiko Ohtake
EXF—7—RiE—te>r T R
Research Keyword: Moon, Remote
sensing

P RERERE

Division: Planetary Surface
Environment

172 B84 Featured Researchers
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Prof. Jun Kameda

RREX—7—F: #HEhEF,
K—BARKGAH/TIRAMN)—
Research Keyword: Structural
geology, water-rock reaction,
mechanochemistry
HFRERERE

Division: Planetary Surface
Environment

Nl H BhE

Asst. Prof. Hiroshi Kitagawa
HEF—7—F:BRF KL
SN i (=

Research Keyword: Petrology,
Geochemistry,

Analytical Chemistry

B REMEIHF

Division: Planetary Materials
Analytical Chemistry

E/E 2 HEHER

Assoc. Prof. Takuya Kunihiro
MAEX—7—F: NRERBEKRE
AA%

Research Keyword: Asteroid, the
Solar Nebula

TP REMELITILE

Division: Planetary Materials
Analytical Chemistry

IR AR BUER

Prof. Katsura Kobayashi
HEx—7— Rk FHEb
BB

Research Keyword: Cosmo-
Geochemistry, Petrology,
Br:REMELIIFE
Division: Planetary Materials
Analytical Chemistry

ik ¥ ELHAER - FHEBDE
Postdoctoral Fellow and. Specially
Appointed Asst. Prof. Nozomi
Kondo

REF—T— (B3N TER
DE AV TSR EE

Research Keyword: Silicate melt,
element partitioning, melt/glass
structure

B REMERRYEY
Division: Planetary Materials
Experimental Physics
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Prof. Xianyu Xue

HREF—7— P EMmEE. <7<
Research Keyword: Mineral
physics, Magmalogy,
Spectroscopy
HFTREMEERRYES
Division: Planetary Materials
Experimental Physics

B BE HiR

Prof. Ryoji Tanaka

RFEF—7— N Bk FHILFE KK
SRR &2 5E B iR

Research Keyword: Geochemistry,
Radiogenic isotope, Stable isotope
B REMELTILF

Division: Planetary Materials
Analytical Chemistry

759> TuA4—-X LR
B-RHERH

Postdoctoral Fellow and Specially
Appointed Asst. Prof. Eloise Brown
MEF—T—F E—pE2I2T
Research Keyword: Remote
sensing, Planetary Science,
HFREMELITILF

Division: Planetary Materials
Analytical Chemistry

RTav =L 7VRFv> KB
Assoc. Prof. Christian Potiszil
HMEXF—7—F LankeR, A4
M REMF

Research Keyword: Origin of Life,
Organic Matter, Planetary Science
HFREMELTILF

Division: Planetary Materials
Analytical Chemistry

BB B iR

Prof. Akio Makishima
HRF—7— PR FHELCE. 5
ikl

Research Keyword: Geochemistry,
Analytical Chemistry

M RERERE

Division: Planetary Surface
Environment

HE \WOL WTT B%
Woman Tenure Track Asst. Prof.
lzumi Mashino

HRAF—7—F R XEARY
CEN XUk B

Research Keyword: Earth and
Planetary Material Sciences,
Mineral physics

BRI REMERRYES
Division: Planetary Materials
Experimental Physics

O I OEBER

Assoc. Prof. Takuya Moriguti
HEF—T7-F HIRIXREARYE
FOHHRRET(TIIR EBEERE
EER IR BRE(F

Research Keyword: Earth and Planetary
Material Sciences, Planetary and Geo-
dynamics, High-Temperature and High
-Pressure Experimental Geochemistry
WP RERERR

Division: Planetary Surface
Environment

il KER R

Prof. Daisuke Yamazaki

RS —7— K8 A
LY IR F

Research Keyword: High Pressure
Earth Science, Mineral Physics
WP REMEERRYMES
Division: Planetary Materials
Experimental Physics

LT R AR

Assoc. Prof. Shigeru Yamashita
HAEX—7-—NERF II7E
Research Keyword: Petrology,
Magmalogy
HFTREMEERRYES
Division: Planetary Materials
Experimental Physics

L Et§ EER—/S-FI=Iw

~

~

Chief Super-technician Masahiro
Yamanaka

MAFXF—7—F: SiLZ, 2F
£WF

Research Keyword: Analytical
Chemistry, Molecular biology
WA R—/—F T = p>
Division: Super-technician

TE 1R BIR

Prof. Takashi Yoshino
HAX—7—F: GEER <v>h
L% EERE SRS
Research Keyword: High Pressure
Experiments Mantle Nuclear
Transport Properties Mineral
Physics

B REMERRYES
Division: Planetary Materials
Experimental Physics

WY M) b AR

Assoc. Prof. Trishit Ruj
MREX—7-F)E-—bE>Y2T
XEH ¥

Research Keyword: Remote
sensing, Planetary Geology
BrRERERE

Division: Planetary Surface
Environment
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Ever since the time of “Institute for Study of the Earth’s Interior” (1985~), The institute has
been actively conducting world-class research on Earth and planetary materials science via
both experimental and analytical approaches and promoting collaborative research with
researchers both in Japan and worldwide. Since 2022, the Institute has been designated as a
Joint Use/Research Center, “Research Center for Planetary Materials Science” supported by
the Ministry of Education, Culture, Sports, Science and Technology (MEXT), Japan. We have
Ultra high temperature and pressure apparatus group to reproduce the environment of the
Earth's planetary interior, its unique and comprehensive experimental and analytical system,
which enables seamless analysis. As a Joint Use/Research Center, we will provide
opportunities for research activities using the system and technic and knowledge to
researchers and students all over the world, so we will promote development of new Joint
Use/Research Programs.

(XEF A - HBEFEZHEE] Number of Joint Use/Research Programs

(f : )

#EF A £ EAHEREORIRE KOS Fe BERLRME. ALV E —RERFE.
KE RERBMAKE:7—TIVay ) #HE:
A>9 =2y TR RIHE

Blue: International joint research; Orange:
General joint research; Light Blue: Joint use of
facilities; Gray: Workshop; Yellow: Internship-
type joint research
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Misasa International Student Internship Program (MISIP) is an internship-type joint research program of the
Joint Use/Research Center for Earth and Planetary Material Science and is open to third- and fourth-year
undergraduate students and first- and second-year master's students, and they will participate in research
projects proposed by the faculty members and carry out cutting-edge research for about 6 weeks. This program
aims to allow students to experience the world’s leading research activities through exposure to the world-class
experimental and analytical techniques developed at the IPM, to learn the thought process as a researcher, to
improve presentation skills, and to cultivate a passion for research as well as to deepen cross-cultural
understanding through sharing accommodation at the Misasa guest house and build an international network
of next-generation young researchers. About 176 internship students have participated in the history of the
program and many of them enter the Okayama University and the educational institutes in the world. After,
they are now active as researchers at major research institutions around the world.

(>89 =227 7075 LFIREE] Number of Candidates of Internship Program
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HogEREBIBLTVWET, Technology is below.
Institute for Planetary Materials oversees the Planetary Materials Science
Course and establishes master’s course and doctor's course, Blue Planets
special course that students can design for (2+3)-years learning process
systematically in Graduate School of Environmental, Life, Natural Science and
Technology Okayama University. Through these learning in each course, we
aim to grow people who have advanced research and teaching skills and can
respond to broader social needs and solve problems across various

boundaries and barriers.

[F4%$2(2025.4 B#A)] The number of students (As of April 2025)
BRFF TR
(2022 EHERT) e
Graduate School of Natural

554 4 B 2R B SERH

Graduate School of Environmental Life,

. Science and Technology Total
Natural Science and Technology (Finish Application from 2022)
TR R X
A RS e 5 £ — B#HI G LR

(FN=TZ2v VR I—-ZXED)
Master’s course including Blue
Planets special course

Doctoral course | 5 years integrated Doctoral course

1 3 11

7 b V) —F ;&S Outreach Activities

AN A OHIIR D AR F I AR FT OB E B C R R EMEHNF AT A RAROMERFE2->TH5)
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We actively conduct joining academic conferences and hold facility tours, to let students, including
elementary and junior high school students, as well as the public, including residents know research activity in
the IPM and state- of the-art research facilities about planetary materlals and so on.
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I-—TRERERAME TRI9—BERBE HAPMAE
KTBT 546, MEMRF Facility tour by the National
Facility tour by the Next Institute of Technology,
Generation Science Hum Yonago College
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th Research at Planetary Research Institute

Featured Video
Please visit our YouTube channel!



https://www.youtube.com/watch?v=UQtAxdYGI0k&list=PLJikPQTwoCj6pTUCAjao-Rv8JtAlN6fEK
https://www.elst.okayama-u.ac.jp/
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Misasa Hot Spring Rehabilitation Center, Okayama Medical
College was established.

L ERKF ARG HE R RIS L R R EFERP LR E.
Research Center for Radio balneology, Okayama Medical
College was established.

BRNFEICETIHRENME T BIELOERILFERMERE.
Department of Thermal Spring Chemistry was established.
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Balneology Laboratory, Okayama University was established.
M L K 258 R AP ERR,

Institute for Thermal Spring Research, Okayama University was
established.
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AR - BRife,

Institute for Study of the Earth’s Interior (ISEl) was established
as a national joint use facility.

ML RFERERAR LI — (2EHBEF ARARER) I
A - ER iR,

ISEl was reorganized (English name unchanged).

XEE2 |42 COE 77 54 MBIk 20 ERH RN A
RZ Rk LER IR,

The COE-21 Program "“Establishment of an International Hub
in Solid Earth Science” was approved by MEXT.
BLRKZWRYERZHR LI — (2EERFARHARIE
BINNE ¢ R N

ISEI was reorganized (English name unchanged).
—EBHELRE RPN FRMER KX ENERFERI KR
BEINS,

The 5-year Doctoral program, Division for Earth and Planetary
Materials Science, Graduate School of Natural Science and
Technology was established.

HEF A LRFATREIAE,
Designated as Joint Use/Research Center by MEXT

ML KFXEYERTATIERKAE,
Institute for Planetary Materials (IPM) was established.

TREMEERHFIM, TREVITLRZEMA, TE6w-
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Institute for Planetary Materials (IPM) has reorganized
Division for Basic Planetary Materials Science, Division for
Planetary System, Division for Astrobiology and established
Division for Planetary Materials Experimental Physics, Division
for Planetary Materials Analytical Chemistry, Division for
Planetary Surface Environment Science.
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Institute for Thermal Spring Research,
Okayama University
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Institute for Planetary Materials,
Okayama University



%ﬂﬁk (4Ff7E48 | BRIE) Organization (As of April 1,2025)

hE Blffr &
- Vice-
Director Director

HEFI A - EBRE
NREERAR

Steering Committee
for the Joint Use
Research Program

| Faculty Meeting

;iR

BEMERBYBFARF

Division for Planetary
Materials Experimental
Physics

BREMHESHTLFERPT

Division for Planetary
Materials Analytical
Chemistry

HEMREER
Steering

Committee for
Science

BERBIREARM

Division for Planetary
Surface Environment

A—IN—TH =% ERM

Division for Super
Technicians

=B
Administration Bureau

BEHEY
(XREFAEY)
General Affairs

(Joint-Use
Research
Affairs )

SFHEY
Financial Affairs

REAR - $RAAEREEEFES Steering Committee for the Joint Use/Research Program

B M2 RRRFRZEREZAMARNE R FERER BIR
Prof. Hiroyuki Kagi: Geochemical Research Center, Graduate School of Science, The University of Tokyo
AZH 8 RERFREREZAMER iR
Prof. Seiji Sugita: Graduate School of Science, The University of Tokyo
MR BA RRBFREMREGHERN B
Prof. Yasuhito Sekine: Earth-Life Science Institute, Institute of Science Tokyo
HLE B LBRFRFERAEE T RABZEATH HR- 7L - MIRBOMERZHER S Rk
Prof. Toru Inoue: Department of Earth and Planetary Systems Science, Hiroshima University/

Director, Hiroshima Institute of Plate Convergence Region Research (HiPeR)

18 fo A IRERT REBZRIMAAHE BuR FTHEMRREARA LI 29—k

Prof. Kazuto Saiki: Research Organization of Science and Technology, Ritsumeikan University/
Center Director, Earth and Space Exploration Center

FE B MUAFREMERAM Pk -BIR
Director, Prof. Takashi Yoshino: Institute for Planetary Materials, Okayama University
MR ELURFREMEREA BIFTR-BUIX
Vice Director, Prof. Katsura Kobayashi: Institute for Planetary Materials, Okayama University
BE M BMLUXFEREMEMRER 8K B
Vice Director, Prof. Jun Kameda: Institute for Planetary Materials, Okayama University
i K% MWL KFEREMEMER B

Prof. Daisuke Yamazaki: Institute for Planetary Materials, Okayama University
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MEz% Facility

D BE—HEB(EEE) Yl T o (D Research Building I
Q% % R B O EEREIL @ Research Building II
OB =Z W £ # OB B8 B % @ Research Building IT
e EERBREBEILI O= 8 18 '8 Fr @ High—pressure Lab. Il
s 65 # # B @@= M1 5 ® Sample Storage
O EERBRMBEI OG=8TEE M25 ® High—pressure Lab. I
@ Y B F @ Connecting Corridor

\\ S0m

Workroom

® High—-pressure Lab. I
(@ Bathhouse

D Guest House

@ Official Residence M-1
@ Official Residence M-2

Bird's-eye view of IPM.

D% | #5EMR Research Building | Q28 %2R Research Building I
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Introduction our PR magazine and website

KEMEREFRT—LR—Y /IPM
HEFMA - HEATICEATEERESED
CTEREMERAFMDRRLIERE
HLTWET,
It provides our various information
including joint use research programs.

—a—RXL¥—/Newsletter
HRRRECEENBN. BEEEE.
EPMORIIERZIBEHRLTVET,
It provides our latest information
about research, equipment, various

events and activities.

Website

ISEITrL

Contributing to the fut
through the space.
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Institute for Planetary Materials, Advanced Research Filed, Okayama University

T682-0193 §ERE R{AZR=FAET LLE 827

827 Yamada, Misasa, Tottori 682-0193 Japan
TEL:0858-43-1215 (%) TEL:+81-858-43-1215
FAX:0858-43-2184 FAX:+81-858-43-2184
WEB: https://www.misasa.okayama-u.ac.jp/



