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PR DR Message from the Director
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MULRKZEREMERERK & B 1B

The Institute for Planetary Materials is located in Misasa town, Tottori Prefecture, which is a well-known hot spring
resort and about 100 km away from the main campus of Okayama University (in Okayama city). The Institute has a
long tradition, originating from the Institute for Thermal Spring Research (1950-1985), which was reorganized into
the Institute for Study of the Earth’s Interior (ISEl) as a national collaborative research facility in 1985, and then into
the current Institute for Planetary Materials in 2016.

The mission of IPM is to study the origin, evolution and dynamics of the Earth and other planets and the origin of
life, and to promote collaborative research and education in Earth and planetary materials sciences by providing
opportunities to access its broad spectrum of unique world-class analytical and experimental facilities to the domestic
and international research community It has been certified as a Joint Usage/Research Center ~ Planetary Materials
Science Research Center (FY2022~).

Since | become the position of Director of the Institute for Planetary Materials in April 2022, | have faced many
challenges. On the research side, we firstly report the results of the comprehensive analysis of samples from the
asteroid Ryugu. Large research grants such as Kiban-S and -A have been adopted for experimental physics division.
The research institute is strengthening its system through personnel affairs, and has newly hired an associate
professor who conducts high-pressure experiments using a large-volume press, a super technician, and a tenure-
track assistant professor who is in charge of DAC (Diamond Anvil Cell) experiments. On the other hand, at the same
time, we are also proceeding with an attempt to form a new direction and framework by discussing the future vision
of the institute 10 or 20 years from now. In the future, as a joint use/research center, we aim to create new
interdisciplinary fields that can be implemented in society by tackling material science research aimed at mankind's
advancement into space and global environmental issues. Personnel affairs for this aim have already started, and
revitalization of the research institute is expected in the future. In addition, three years have passed since the
pandemic of the new coronavirus, and the acceptance of overseas joint use researchers is becoming normal under
the with-corona system. In addition, with the COVID-19 pandemic as a novelty, frameworks for remote operations,
measurements, and proxy experiments have been put in place, so we will expand our role as a joint base even more
than before the pandemic.

Takashi Yoshino
Director, Institute for Planetary Materials, Okayama University
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Misasa Hot Spring Rehabilitation Center, Okayama Medical
College was established.

L E R K F ARG HE R FE PR ISEARL, SRR EFERP LR E.
Research Center for Radiobalneology, Okayama Medical
College was established.

BROFEIIT AR OOTEE BIEL, BRILFHILRE,
Department of thermal spring chemistry was established.

E L FAREREEDFEITICLY, B L RFABILIN, L KZFEHK
SRERH TP (M EFZPT) L% 5,

Balneology Laboratory, Okayama University was established.
[ L KR B PP L2,

Institute for Thermal Spring Research, Okayama University was
established.
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Institute for Study of the Earth’s Interior (ISEl) was established
as a national joint usage facility.

ML RFERERART LI — (SEHREAAEHAETHER) I
A - ER i,

ISEl was reorganized (English name unchanged).
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The COE-21 Program “Establishment of an International Hub
in Solid Earth Science” was approved by MEXT.

ML KFERNERFHR LI (2EHENARAREE
2R) ICTRAR - R,

ISEl was reorganized (English name unchanged).
—EHELRE, AR FAEFHMRRENERZERI R
BEINS,

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

HEF A LREFATRRIAE,
Designated as Joint Usage/Research Center by MEXT

LK F 2 2 E R 70 PRI 2R,

Institute for Planetary Materials (IPM) was established.

RERREEPHIHABRUVRZRBRBEIRAAHEE
R MEL IR ERREE AR EAEM I REING
Okayama University has reorganized and integrated the
Graduate School of Natural Science and Technology and the
Graduate School of Environmental and Life Science, and
established the Graduate School of Environmental, Life,
Natural Science and Technology.

Rl L KR R FPT
Institute for Thermal Spring Research,
Okayama University

R L KSR EMER PR
Institute for Planetary Materials,
Okayama University
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Ftr +& Director

BlFf& Vice Director

BlFf& Vice Director

BZ#M 7075 44& Sub-Degree Program Director
E#EK Director of Administration

TE B HKR

HA BETF

Prof. Takashi Yoshino

fE IE3E #3% Prof. Masami Kanzaki

LT 7R EZIE Assoc. Prof. Shigeru Yamashita
Bt ZE % Prof. Ryoji Tanaka

Yumiko Morimoto



HF 7% %P9 Research Divisions

[XEMBEERFZFEP] Division for Basic Planetary Materials Science

EROR VA ENTEICLY, Ik - REMEOEECYELTIASHICL, IR - REOATBES L UH#LBRR L EAT S,
To understand the internal structure and evolution of the Earth and planets via determination of the structure and physical
properties of Earth and planetary materials using experimental and computational approaches.

O LERENEBITET

00 Advanced Analysis of Planetary Materials

g IEZE () Masami Kanzaki (Professor)
Lo U2 € €i-d) Akio Makishima (Professor)
A0 I CHEHIR) Takuya Moriguti (Associate Professor)
LT % CEHER) Shigeru Yamashita (Associate Professor)
O REFBWESE [0 Deep Planetary Materials
FE 15 (%) Takashi Yoshino (Professor)
i KEH CEZR) Daisuke Yamazaki (Associate Professor)
BH Bz CEHER) Takayuki Ishii (Associate Professor)
HE \DH (WTT B5%0 lzumi Mashino (Woman Tenure Track

Assistant Professor)

[RE X7 L#EEPI] Division for Planetary System

WIHREL VR E O BHEE - SREE R EZEON, BEOW, DHOTF LRI, IR - REORIR -#(L- 5 1FIVXEERT S,
To understand the origin, evolution and dynamics of the Earth and planets by highly accurate/precise quantitative analysis, mass
spectroscopic analysis and spectroscopic analysis of Earth and extraterrestrial materials.

O #RBEFRFESEF O Planetary Geochronology

IR AE € €i-d) Katsura Kobayashi (Professor)

kNl B (Bh%0 Hiroshi Kitagawa (Assistant Professor)
O REREENSF O Planetary Environmental Systems

E/L 218 CEHER) Takuya Kunihiro (Associate Professor)

(£ - RAEHERFEWP] Division for Astrobiology
EREAOMOBEH S, WKREICET20Y-BHY-RAEOEEFEALREAL, EHRBEMNENEALX K
BRICBEUTLZRGERICEHDLLIBEREEET S,

To investigate mineral-organic—fluid interactions, origin of life, and traces of primitive life in the solar system
via both experimental and analytical approaches.

O RERAKHESE O Fluids in Planetary Systems

B BF (&) Xianyu Xue (Professor)
O 4&eRNESE O Astrobiology
B & € ¢9) Ryoji Tanaka (Professor)
FIR-7¥a— CEHR) Matthew lzawa (Associate Professor)
RFavzb-7)2F%>  (Bh#0) Christian Potiszil (Assistant Professor)
= 2 —/N— . N
HE B3 (5 1E) . B HERIY7 RFERE et
TI=vr
Facult Postdoctoral Super- Administrative Research Graduate Total
y Researcher | technicians staffs staffs students
15 3 3 12 7 7 47




HEFAE - ERAAZERS Joint Usage/Research Program

BREMEMERTIL, HIRABAR LI —K (BBF 60 FE~)»ST2EHBAAREKI LT, 8ALT
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REINTWVS

%H%Jra—a@m,%,ﬁb\bt&fk REORF -#IL-FAF I, T5ICEGORRICEATLIERAEEE
Mysredic,  HEMA -HBEAER L LT ARERVETE2ERENSGEBHREZT, 37005677
DETHOY—LLRAGRER - PO TREGCHRATELI I LRERRDPNVRATLEREIE, TS %
FMRATHHAETHOMEEANNMAEEIRUL, BEOSVWHBEMELERT SRS, RERHAEE
DEK, AN AREL VKR ENERZITORBEH LA EDBFORBICEIRKT S TBHLL
W5,

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 also promoting collaborative research with
researchers both in Japan and worldwide. Since 2022, the Institute has been designated as a
Joint Usage/Research Center, “Research Center for Planetary Materials Science” supported by
the Ministry of Education, Culture, Sports, Science and Technology (MEXT), Japan.

As a Joint Usage/Research Center, we will conduct advanced research on the origin, evolution,
and dynamics of the Earth and planets, as well as the origin of life, from a materials science
perspective. And we will develop its unique and comprehensive experimental and analytical
system, which enables seamless experiments and analysis from micro to macro levels, from low
to ultra-high pressure, and will provide opportunities for research activities using the system
to researchers all over the world. We also aim to contribute to the development of the next
generation of researchers, human exchange, and the development of new research fields in the
field of Earth and planetary materials science.

HERERIREROHER £RFA ARHARREOREHBOHERS
(BT © #F) (HfSs @ )
0
70 60 0
0 0 -1 [#17]
60 -0 50 0 ! B2
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B3 -0
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30
30
20
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0 0
H31(R1) R2 H28 H29 H30 H31(R1) R2
uElE n—fg wRfHE w7—0vavT mAvE—VIyTH aElE s — wFBE T—HavS sqvE—LLyTH
Number of collaborative researches (Adopted) Number of collaborative researches (Conducted)
(Blue: international; Orange: General; (Blue: international; Orange: General;
Light Blue: Facility; Gray: Workshop; Light Blue: Facility; Gray: Workshop;
Yellow: internship program) Yellow: internship program)




HRAR - $AREREZEFES Steering Committee for the Joint Usage/Research Program

SMERBHES S, TABBELL D LR BPEEZERVWNANELE LS,

The Joint Usage/Research program is managed by a steering committee consisted of 5 external members and
4 IPM members.

B M RRRFREREZAMARME REFERER Bk

Prof. Hiroyuki Kagi: Geochemical Research Center, Graduate School of Science, The University of Tokyo
B N RRRFMWBEHRER B3R

Prof. Hikaru Iwamori: Earthquake Research Institute, The University of Tokyo

IR BA RRIEKRFHIKEGTHER HIR

Prof. Yasuhito Sekine: Earth-Life Science Institute, Tokyo Institute of Technology

o KIE RICRFARFREZHRAH HE-EXF AR I %

Prof. Dapeng Zhao: Research Center for Prediction of Earthquakes & Volcanic Eruptions, Graduate School of Science,
Tohoku University

HLE B LBRFRFRAEE T ABFEAEH FUR- 7L - MIRBOMERFHER S Bk
Prof. Toru Inoue: Department of Earth and Planetary Systems Science, Hiroshima University/

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

FE & MLUKFEREMERER P&k -2

Director, Prof. Takashi Yoshino: Institute for Planetary Materials, Okayama University

g EX MLKFREMERER BIFFE B

Vice Director, Prof. Masami Kanzaki: Institute for Planetary Materials, Okayama University

LT R MURFREMERERT BIFF& EBIX

Vice Director, Assoc. Prof. Shigeru Yamashita: Institute for Planetary Materials, Okayama University
IR AR B L KRFEREMERER IR

Prof. Katsura Kobayashi: Institute for Planetary Materials, Okayama University

FE BufFEERME Facilities

EREEXREREE High-temperature, high-pressure apparatus
REERNNHVUBEERLELRE 6UHP
—EmERNHBREBSERLEEZE USSA-5000
—EmER N HBBEERKERE USSA-1000
REEEERE~Y7 VWA EEE UHP2000-20 (AMAGAEL)
ERHEEN DIABRCILF7UELEE
BRIV -BEEREEE (3R)

TABANATREEE
cIURILBI KGR E B(2R)

AV ECR-TUEILBER £ % E(DAC)
“HBRANITAVEUN-TOELEERLEEE

* 6-axis high-pressure apparatus, 6UHP-70

+ KAWAI-type multi-anvil high-pressure apparatus, USSA-5000
+ KAWAI-type multi-anvil high-pressure apparatus, USSA-1000
+ DIA-type multi-anvil press UHP2000-20 (AMAGAEL)

- DIA-type multi-anvil press with deformation facility

* Piston-cylinder apparatus

* Internally heated pressure vessel

+ Cold-seal hydrothermal apparatus

+ Diamond Anvil Cells (DACQC)

- Externally heated Diamond Anvil Cells

DAC



XIRoHr & & &L UE FHEMSE X-ray analytical equipment and Electron Microscope
K ARXARE TR E :
RUNERXARE TR B
CEHXEOTEE PANalytical Axios Advanced
“EFSO—T 24707+ 5144~ JXA-8800
CERAREBEF SO -—T 75144 — IXA-8530F
REZERAKREWEERNEFIEMBELEE JSM-T700|F (EDSHITEE 1)
EBEWEFEMIBELE JSM-T00IF (EDSOHEXE )
BBEFHEMBEEE JEM-700 | F (EDS-EELSH)

TR XBOABAERREBRETF TO—T7+544— JXA-8530F

+ Powder X-ray diffractometer

+ Micro-focused X-ray diffractometer

+ X-ray fluorescence spectrometer PANalytical Axios Advanced
- Electron probe micro analyzer JXA-8800

+ Field-emission Electron probe micro analyzer JXA-8530F

+ Low Vacuum Field-emission SEM JSM-7001F with EDS

+ SEM JSM-7001F with EDS

+ Transmission Electron Microscope JEM-7001F

- Field-emission Electron probe micro analyzer with Soft X-ray Spectrum Detector JXA-8530F

MC-ICP-MS

EEHHEE Mass spectrometers

WL FALI V> FEEET S XAYEEHHE Thermo Fisher Scientific
NEPTUNE plus

CFEE S TS XYEE D HE Thermo Fisher Scientific iCAP TQ
"ERELXBDTHUEE S HEE Thermo Fisher Scientific TRITON plus
- BN R ZIRAAVEEDHEE Cameca IMS-1280HR
- ZERMARLLAEREE 2 EE Thermo Fisher Scientific MAT253
- HHRAEREESHEE Micromass VG 5400
HARPEREENHEE Thermo Fisher Scientific Helix
V- )IEHBEBHEUAMEENHEE Thermo Fisher Scientific Orbitrap Fusion
7 ILEER GC-MS X574 Thermo Fisher Scientific TRACE 1310 & ISQ7000

 Multi-collector ICP-MS: Thermo Fisher Scientific Neptune plus

« ICP-MS: Thermo Fisher Scientific iCAP TQ

« TIMS: Thermo Fisher Scientific Triton plus

« HR-SIMS: Cameca IMS-1280HR

» Gas-MS: MAT 253 IRMS

« Gas-MS: Micromass VG 5400

 Gas-MS: Thermo Fisher Scientific Helix

« Orbitrap Mass Spectrometer: Thermo Fisher Scientific Orbitrap Fusion
« GC-MS: Thermo Fisher Scientific TRACE 1310 & I1SQ 7000

P HDHrEE Spectrometers
-SRI R R E Bruker Avance NEO 400MHz
AWM T AR baX—8—
CTINILYEBEAMI T AR faA—9 —
SEARINEM T 7 AR baA—F—
BERMLE AR R EEE
CBAWT - T EBFIRARI bO =5 —
CREERBHT ) TRRFIZART bOA—-F—

* NMR spectrometer Bruker Avance NEO 400MHz

* Micro-Raman spectrometer

* Teraheltz micro-Raman spectrometer

* Near infrared micro-Raman spectrometer

* Ruby fluorescence pressure measurement microscope
* Micro-FTIR spectrometer

* Vacuum FTIR spectrometer

Micro-FTIR épectrometer



KEFEMRF B Graduate Education

BLAFIZ4SF 5 F (2023 F)4 AICKERBIRLEGHRZRAERR UK ER B AR FM AR BR-KEL,
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COEMICATT BERIRRELEGERBFZER | ERLL, ZATOTSLHEEALTNS,

COEMTOTZLDRNTARRERISHKRBELEGHFZZATOIFL-REYEMFI-IEBHLTVS,
REMERF IS, KBBRABLUREDRR, ME#L, 1T I7AETIEMNOMERFZERRZBITEDN
2oy, BELHEFITREALEBREH 2HEHL, REMERZLEBRNICAETEI2BEETLEFHAEELSE
RT3 5BHLL, SO EREBALRE TIL—T3520 Y 0BG TREEOIER, REBIEO KK TR, A
HOREHHLRY, XREHERERAM OB EL BHEL WS MEFMBEORFZEXR )Y —FT7IRIbeL
TORAICLY, BRERBIVETE IO LM EHAET LU TETHY, FENFZLREZLRMTE-0%F
EFOREKREMBT OS5 EEL TV S,

Okayama University has reorganized and integrated the Graduate School of Natural Science and Technology
and the Graduate School of Environmental and Life Science in April 2023, and established the Graduate School
of Environmental, Life, Natural Science and Technology. The Graduate School of Environmental, Life, Natural
Science and Technology which is based on the School of Science, the School of Engineering and the School of
Agriculture as its foundational undergraduate schools, will have one division - the Division of Environmental,
Life, Natural Science and Technology - and will introduce a degree program system in order to train diverse
human resources who can respond to broader social needs and solve problems across various boundaries and
barriers by integrating and deepening "knowledge and technology of fundamental science and applied
engineering" with "new academic systems on environmental issues and food problems".

Our Institute is in charge of The Planetary Materials Science Course of the degree program. The Planetary
materials Science Course aims to train outstanding young researchers who can lead planetary materials science
internationally by combining advanced research and teaching abilities through systematic study of planetary
materials science related to the origin, evolution of materials, and dynamics of the solar system and planets.
The program also aims to create future-oriented next-generation researchers to explore the sustainability of
the "Blue Planets". Qualified students may apply financial support, in the form of fellowship and research
assistantship to cover their tuition fees and living expenses. The Institute also provides a student conference
travel grant program in order to encourage student conference presentation.
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The latest information of
the Graduate School of
Environmental, Life, Natural
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https://www.elst.okayama-u.ac.jp/

ZHEBEEL V9 - VY yTT0TJ A Misasa International Student Internship Program

ZEERZELE ATy T a7 SL(MISIP) IS HEF A - £ RH RS (REMERZHENSR) D159 —
SUYTRIARMELLTESR 3,4 FAXRPITBLRREZEOELRHRE |, 2 F£0F4A P HRICERLE

TEREINTSY, KR EFAHENRELERETOV I M, # 6 BRICh > TREBOAEEHITT

5, K707 S LT, RREFRICTE>TE LB ERER - ORI CANS 2 TREIROM T EE = EREAL, B

RELLTDEREZETOLADBECTLET—YasiEAn@ L, HENDFEREZRETIHL LI, FEAREMA
IHE=EEAPM TCHOHRRBAEE* LB L TEXLEREZ D, REREFHEEDEEN XY — I BETS
CrEHBLTWNS, 2005 FEICE | BEEELTUR, BFEEZHEIN TN, HE 10T VAL IRREED
BEICLY 2019 FEOMEYRZIC3 FHMEEXREZY, SFEIX 4 FEYICBRTSIL > AT 0TS

LTIIZNETIT IS0 AEDAS I =y T EBETEFEHLTEY, TN EIREZSENDEBMATHE THE
FLLTCEREL WS ARERACIIARTOISL%8L, EFHRAEDE RN PR LB AL L TRER

EFAMDERCEBHRY NT—IDILEKRIE O, BN\ THEENRLEBHEL TS

Misasa International Student Internship Program (MISIP) is an internship-type joint research program of the
Joint Use/Research Center for Earth and planetary materials 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 give students the opportunity 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.

Although this program had been held every year since 2005, it has been postponed for three years after the
program in 2019, due to the COVID-19 and resumed after four years. More than 150 internship students have
participated over the history of the program and many of them are now active as researchers at major research
institutions around the world. Through this program, the IPM aims to strengthen its international hub function
as an international core research and education center for young researchers by fostering the next generation
of young scientists and expanding its global reach.

SHERZEE V-0 yTTOTS A
EEERVRRESR (B A)

157

52 54
8
‘Illl IIlII II 0 II[II
R2 RS

H31(R1)

nEEE  eFRE

Internshlp students for FY2023 interacting with Numbers of applicants (Blue) and participants
students from the Graduate School of Natural Science (Orange) for the Misasa International Student
and Technology and the Graduate School of Intetnship Program from 2016 (H28) to 2023 (R5).
Environmental, Life, Natural Science and Technology *2020-2022 was discontinued due to COVID-19.
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% YouTube (2 TP TY,

Featured Video
Please visit our YouTube channel!



https://www.youtube.com/watch?v=UQtAxdYGI0k&list=PLJikPQTwoCj6pTUCAjao-Rv8JtAlN6fEK
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Guide

(D Research Building I
@ Research Building I
(@ Research Building I
@ High-pressure Lab. I
® Sample Storage

B High-pressure Lab.
@ Connecting Carridor

Warkroom

@ High-pressure Lab. I
(@ Bathhouse

[0 Guest House

@ Official Residence M1
@ Official Residence M-2

Bird's-eye view of IPM.
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