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PR DIRE Message from the Director
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MULAFREMERRK & BKF

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 as a joint-usage/ research center (since 2010) designated by MEXT.

In the experimental field, the institute has been playing a leading role in applying high-pressure experiments, in
particular using multi-anvil press to study the structure and dynamics of the Earth’s interior. In recent years, in
addition to technical development in high PT generation which has pushed the record in pressure and temperature
generated in a large-volume press, active research is being conducted in the study of structure and properties of
deep Earth and planetary materials via high-pressure experiments, various spectroscopic and diffraction
measurements (NMR, Raman, IR, X-ray diffraction, etc.) and first-principles calculations.

In the analytical field, efforts in analytical development led to the establishment of a world-class comprehensive
analytical system for quantitative analyses of most elements, many isotope systems as well as dating, which has



been applied to diverse branches of materials science, such as life science and environmental science, in addition to
Earth and planetary materials science. Astrobiological studies on the evolution of organic matter and origin of life
are also underway.

The institute is also actively participating in international space exploration missions. Following the successful
analysis of small precious samples from the sample return mission “Hayabusa”, the institute is now engaged in
comprehensive analyses of samples brought back from the asteroid "Ryugu” in 2020 by the “Hayabusa 2" mission.
IPM faculty is also member of the OSIRIS-Rex mission to the asteroid “Bennu”.

Graduate education is also being conducted via a doctoral program within the Graduate School of Natural
Science and Technology. The annual Misasa International Student Program, which was started in 2005, has been
highly successful. More than 150 students have participated in this program. Some later became graduate students
at the Institute, and many are now researchers in major research institutions worldwide.

The COVID-19 pandemic has affected various activities on research, education, joint usage/ research, outreach,
etc. at IPM in the last year, and we have been experimenting various strategies in order to minimize the infectious
risk of COVID-19 while continuing research & educational activities. Also, this year is the final year of the 3rd mid-
plan period, and we are undergoing end-of-term evaluation as a Joint Usage/Research Center and have also
applied to renew the designation of the Joint Usage/Research Center by MEXT in the 4th mid-plan period in order
to continue to serve the needs of the community. Your support will be highly appreciated.

Xianyu Xue
Director, Institute for Planetary Materials, Okayama University
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1939 Misasa Hot Spring Rehabilitation Center, Okayama Medical College
was established.
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1943 Research Center for Radiobalneology, Okayama Medical College was
established.
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1949 Balneology Laboratory, Okayama University was established.
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1951 Institute for Thermal Spring Research, Okayama University was
established.
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1985 Institute for Study of the Earth’s Interior (ISEl) was established as a . Iﬂd:ji—y-,mﬁﬁﬁ'%?ﬁ
national joint usage facility.

FERTFELR, ALAFEFRIBHKAR LI — (2EH R ARHEHER) (<

UAE - BR,

1995 ISEl was reorganized (English name unchanged).
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2003 The COE-21 Program “Establishment of an International Hub in Solid
Earth Science” was approved by MEXT.
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2005 ISEl was reorganized (English name unchanged).
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2009 The 5-year Doctoral program, Division for Earth and Planetary
Materials Science, Graduate School of Natural Science and Technology

was established. mmx#%ﬁaﬁ%ﬁﬁ

Institute for Thermal Spring Research,
Okayama University

2 gV = oo -2
FR224F E, £ RF A - SR FEMRIERE, Institute for Planetary Materials,
2010 Designated as Joint Usage/Research Center by MEXT Okayama University

Tr28F4R, ML KFEXEMER TR,
2016 Institute for Planetary Materials (IPM) was established.

R s m3e5m 189 Organization (As of May 1, 2021)

Pt & Director B BT BdX  Prof. Xianyu Xue
BlFf& Vice Director FE 1B H®  Prof. Takashi Yoshino
B &K Chair of Graduate Program U IE3E #3% Prof. Masami Kanzaki
£ & Director of Administration LT RE Yasuhiko Yamashita



2 ERPY Research Divisions

[REWMEEHERFERP] Division for Basic Planetary Materials Science

EROR VS ENFEICLY, I3k - REMEOEECYMELIALHICL, IR RE DA ES L U#LBRE BB TS,
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 EEXREMERITIE O Advanced Analysis of Planetary Materials
g IEE (&) Masami Kanzaki (Professor)
g BB (%) Akio Makishima (Professor)
#0 IR CEHIR) Takuya Moriguti (Associate Professor)
LT X CEZER) Shigeru Yamashita (Associate Professor)
O XRERBMEDF [0 Deep Planetary Materials
FEH 15 (%) Takashi Yoshino (Professor)
g KEH CEZER) Daisuke Yamazaki (Associate Professor)
HE A% (Bh%0) Noriyoshi Tsujino (Assistant Professor)

[RERTL84%EFI] Division for Planetary System

WIREL VIR E O BHEE - SREE R EELNT, AEDW, DT EF LRI, K- REORR - #L- 51T IV CERT 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 RREFRFEDF O Planetary Geochronology

IR (#H3%) Katsura Kobayashi (Professor)

kNl = (Bh%0) Hiroshi Kitagawa (Assistant Professor)
O RERBEASEF O Planetary Environmental Systems

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

(£ - AREMERZIP] Division for Astrobiology
EReAMOBEESS, MHEREICET20Y-EHY-RAOEEFRALERL, £H4REMENELC K
BRICBUIIRGERICEHDLLIBEHEHEET 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 RERAKMELE O Fluids in Planetary Systems
B T () Xianyu Xue (Professor)
O £oRME D [0 Astrobiology
B ZE (%) Ryoji Tanaka (Professor)
fFIR-<w>¥a— (Bh%0 Matthew lzawa (Assistant Professor)
RTARVI 2V AFv>  (BhE) Christian Potiszil (Assistant Professor)
O 7aR7RAD A MR [0 Cross-appointed Professors
TLA-E—FK—Fh Gray Bebout (Lehigh University, USA)
NEZI-7w—F1> Javier Martin (University of Aberdeen, UK)
R=TA DT ISR R Martin Van Kranendonk (University of New South Wales, Australia)
BRI E
#HE AT b5y Y 2— /8= B % Jaz7 R, BEER HERI Y7 AERE st
T2z T TV v rA> B
Tenure- Cross-
Super- Postdoctoral . Administrative Research Graduate
Faculty AtraACk technicians Researcher appointed staffs staffs students Total
junior Professors
14 1 4 1 3 11 8 14 55




HEFA - ERAMZERS Joint Usage/Research Program

HKEMEMRERTIL, EARFAE L I—BR (B 60 £FE~) 1o, T2EHRRFAKERI LT, BATHS
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SERK 22 F4Y, £RAFMA-HRAMARE K- XRENWERZHAER S CLTXBRZRENLSREY
NTWE BRI EE - —T-il MU, AEFAH»ATEIERMAEREN RO T I BT R4EL,
WMHEREMENLESWN, FRAE, BEBAT, RUVB R EBRERENFEA+HRELLAYERZMES
HHELTWS,

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 2010, the Institute has been designated as a Joint Usage/Research Center, "Research
Center for Earth and Planetary Materials Science” supported by the Ministry of Education, Culture,
Sports, Science and Technology (MEXT), Japan. The Institute offers joint-usage/research
opportunities to both domestic and overseas researchers to access facilities and expertise for
chemical analysis, dating, and structural analysis of terrestrial and extraterrestrial materials and
high P-T experiments under a range of conditions.
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HRAR - $ARENEZEEES Steering Committee for the Joint Usage/Research Program

SR AHMESS, TARBLAE N GRIEBEEZERIWRNEEIIHS,
The Joint Usage/Research program is managed by a steering committee consisted of 5 external members and 4
IPM members.

NED RE RRKFHBHRILA BIX

Prof. Takehiro Koyaguchi: Earthquake Research Institute, The University of Tokyo

MR BA RRIEKRY MEREGHAR IR

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

KB #BF RREIERFREPHER 70— BRZAHIRB L ZMH O AT LHEL>I—BIFF &

Prof. Hiroko Nagahara: Fellow, Tokyo Institute of Technology / Deputy Director, Research Center for Science
Systems, JSPS

8 KM RIEKRFAFREZHAH HE-EKF ARG 5— Hi

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

B w2 RRAFAEREFHAAR BXAMARME HERHFERER B

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

B F MUKEREMERER k- B

Director, Prof. Xianyu Xue: Institute for Planetary Materials, Okayama University

FTEH & MURKEREMERAR BIFFK HI%

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

i EX MLKFREMERER HIX

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

IR AR FWLKRZEREMERAR HIR

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

E BRI RME Facilities

BEEEXRREE High-temperature, high-pressure apparatus
REMERNNHARBEEREEZE 6UHP
—EmERXNNHABBHEEREEE USSA-5000
—EmEXNNHAVEBSEREEE USSA-1000
-BEESREYIHMEA EEE UHP2000-20 (AMAGAEL)
‘ERAEEN DIABILF7UELERE
BRIV -RIGREREEE (3RX)

TRBXHIZELE
CIYRILBIBKEREE(2R)
CFAVELR - PUE L BE % & % B (DAC)
HBRAXITAVYEUR-TOELBEREEE

+ 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 (DAC) DAC
+ Externally heated Diamond Anvil Cells




XB OB H L U'E FIAMEE X-ray analytical equipment and Electron Microscope
M ARXREITEE
WUNERXAR EI 4T B
-HAXBEOEE PW2400
CEFu—TwA47a7+5144% — JXA-8800
" ERBEBREFSO0—T 7514 — JXA-8530F
RETERANEREEREFHEMBELE JSM-T700|F (EDSHITEE )
CEBREFEMBERLE JSM-T700IF (EDSHHEE )
-EBEFHEMBERLSE JEM-7001F (EDS-EELSAT)

- Powder X-ray diffractometer

+ Micro-focused X-ray diffractometer

- X-ray fluorescence spectrometer PW2400
- Electron probe micro analyzer JXA-8800

- Field-emission Electron probe micro analyzer JXA-8530F MC-ICP-MS
- Low Vacuum Field-emission SEM JSM-7001F with EDS

- SEM JSM-7001F with EDS

« Transmission Electron Microscope JEM-7001F

BEEHHMHEE Mass spectrometers
RILFALIVarFHEET S XEE DM E Thermo Fisher Scientific
NEPTUNE plus
- FELE ST SXVEE D ME Thermo Fisher Scientific iCAP TQ
" ERELXEEMLEESIEE Thermo Fisher Scientific TRITON plus
DEREER —IRA A E EDHEE Cameca IMS-1280HR
R ERAMALER EREE S 2EE Thermo Fisher Scientific MAT253
" RARREREESNEE VG 5400
FHAXREREEDHTEE Thermo Fisher Scientific Helix N
-EEHHzE Orbitrap Fusion :

%

« 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: VG 5400

» Gas-MS: Thermo Fisher Scientific Helix

 Thermo Scientific Orbitrap Fusion

PHKHHEE Spectrometers
K HER L B%EE Bruker Avance NEO 400MHz

CBAMIS VAR bOA— 4 —
cTFIOINILYBEM S T AR hOaX—9—
CBEW 7 T EBMANARI baA—F—

* NMR spectrometer Bruker Avance NEO 400MHz
» Micro-Raman spectrometer

* Teraheltz micro-Raman spectrometer

* Micro-FTIR spectrometer

Raman spectrometer



22 E Graduate Education
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Division for Earth and Planetary Materials Science

DRERAICLY, REBBIUVETEICEAH LB (RR5EM) %
HETLIUDTERETH S, 37, XEMEREFRIL, FENFSR
BERMT L0, FEFSREZMB T OIS L5 ERL TS,

Since 2009, the Institute adopted a doctoral program as an ATHBIK R B F B
independent Division for Earth and Planetary Materials Science
within the Graduate School of Natural Science and Technology.
It consists of two departments: Department of Analytical
Planetary Chemistry and Department of Experimental Planetary
Physics. The program has a standard period of five years after
enroliment, and no prior Master degree is required. Qualified EERHBR kB W) IR 2
students may apply financial support, in the form of fellowship
and research assistantship, for a maximum of five years to cover
their tuition fees and living expenses. For international
students, lectures and guidance in research in English are
provided as needed. The Institute also provides a student
conference travel grant program in order to encourage student
conference presentation.

Department of Analytical Planetary Chemistry

Department of Experimental Planetary Physics

ZHEREES V9 -707 54 Misasa International Student Intern Program

T 17 EELY, BEHREENS, FEHI-4FELRLSVIELRREZE (BEIIRHARV) 10 ZRBEEHRIC=
BEBRFLEA I a7 56, 56 AMIHI>TEREL TV S, 20707 54T, éi&&émiﬁ(EMfm7uy17
MIEDE, HE - AEINL—TOHREDLY, ZENERNICEETILDOTHY, ZRRICERREEIC xurc'\é&*n
LIGAL S VAR e R TEL2URADFHETHL., 1> I —VIIBEREER- \ffﬁfiﬂm%’ﬁi%ﬁu
T, HAEFHLLTORETOERABE/R S LE>T—Yarvieho@mt, IENDIEROREHNSEFINS, 7077A%5‘@
D5 |5 FEUENRRIBL, 150 A%BAZETEX*EH L. ZTD—EIIZTNDE LUHEFADELRIBICANZEL, ZLILRE
BEOEZMAME THREBELL TCEEL TS QM2EE~LF3FEIL, B IOF IMNILARRILANDEE T, £
FEIZPIEL TV BAY, SRR T INS LS -5, BRALAWV,

Since 2005, the Institute has been holding an annual Misasa 180 Eﬁﬁﬁfﬁiw&_ymgﬁffﬁm%ﬁ )
International Student Intern Program for advanced undergraduate P
and Master students each year for about 6 weeks in order to 0
promote international collaborative research and education. 80
During the intern program, each student works on an active IPM o I- I-
research project under the supervision of IPM faculty members o I
and their research groups. The program has been well received szrgﬁm:{‘mgl(m) R2
internationally, attracting a large number of applicants from

worldwide each year. More than 150 students have participated in ~ Numbers of applicants (Blue) and

the program. Some of them later became graduate student at the  participants (Orange) for the Misasa
Institute, many are now researchers in major research institutions International Student Intern Program from
worldwide. The program could not be carried out in FY 2020-2021 2016 (H28) to 2020 (R2).

due to the COVID-19 pandemic, but we hope it will be resumed in

the future.
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Institute for Planetary Materials, Okayama University
T682-0193 BERRIAAR=FHET LE 827

827 Yamada, Misasa, Tottori 682-0193 Japan
///A\\ TEL:0858-43-1215 (14X %) TEL:+81-858-43-1215
FAX:0858-43-2184 FAX:+81-858-43-2184

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