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The goal of our research is to understand comprehensively the origin, evolution, and the dynamics of the Earth
and the Solar system using geochemical tracers and chronometers. To achieve this, we quantitatively examine
elementary physicochemical processes such as elemental transport, re-distribution, and isotopic fractionation
related to natural phenomena by applying state-of-the-art analytical techniques. Additionally, the targets of our

pursuits are not limited to the earth sciences; we are investigating broader scientific fields such as biochemistry
and the medical sciences.
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All-fresh type clean room A lithic particle returned by Hayabusa spacecraft,
which is analyzed by us.

Department of Experimental Planetary Physics

IRBUREZBN T DMBEDETEDRES. BERE - MRHLAN)VICOI YRR DI ZTEIEEB(C, thIRPERIC
B9 HthEFH - IR EFHVBREBES U O EREDBRIEEZASHICL. REDELZHAL TV,
We study physical and chemical properties of the Earth's constituents, particularly at high pressures and high

temperatures. Combining these knowledge with geophysical and geochemical observations, we obtain better
understanding of the dynamics and evolution of the Earth and other terrestrial planets.
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Evolution of the attainable pressure in the Kawai type multi-anvil apparatus
using sintered diamond as second stage anvil. Data of red circles are
pressures obtained by our group. Maximum pressure is over 120 GPa.
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[Introduction to Projects]

Establishment of International Collaborative Research and Education Hub In Planetary Materials Science
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@MEXT : Special Expenditure

@®Leader : Prof. Xianyu Xue (Director)

@Period : 2016FY — 2021FY

In this project, cutting-edge research is being conducted
using both analytical and experimental approaches, which are
traditionally strong at this institute, in order to understand the
origin, evolution and dynamics of the Earth and other planets
and the origin of life. We are also further strengthening the
advanced experimental and analytical facility and technical
support staff to better provide joint research/education
opportunities to a broad domestic and international community.
The Institute is also actively participating in international sample
return missions (e.g., Hayabusa2, OSIRIS-Rex). Through this
project, we also are actively promoting education of the next
generation of researchers, including providing RA for 5-year
doctoral students in this division, and conducting annual intern
program for advanced undergraduate and master students from
all over the world.

Investigation on the viscosity jump at depth of ~1000 km in the lower mantle and its implication to the chemical structure of the lower mantle

SEBARA (—H)

OIRFRAERE | LUK

CHIE  FRHROFEE~DT2EE

TEYY MUEIRICBLTROS < OFREESH TS
b, JTOFRE (X7 MU BEMIROT (T2
ACHEBZEEZX D, TOLIBETEHYY MUICBWVT,
BEDBAIN 5411000 kmDRE (CREMROZHISIE
mHie 2T EDERETNTND, TOMEEIME. s
RATITK RS TDTAICERSHBESZ 2T ENTR
ENTVB. ZIT. ARETE. TOMERQEMH
AISEE LTV 2Dh ZYERFNICBERROFEE
RAVWTEIAL. YV R

DORFBERYT (T

ACHIEHIRESZ D

CEZBRMELTVS,

@ Japan Society for the Promotion of Science, Grant-in-Aid for
Scientific Research (A)

@®Leader : Daisuke Yamazaki

@Period : 2017FY — 2020FY

Mantle flow in the lower mantle is crucial for the whole Earth’s

dynamics because the lower mantle occupies the most abundant

volume in the Earth. Recent geophysical observation revealed

the viscosity jump at the depth ~1000 km in the lower mantle and

this jump affects significantly the fate of the subducting slab. In

this project, we investigate the viscosity jump based on mineral

physics approach by means of high-pressure experiments and

constrain the chemical structure and dynamics of the mantle.
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Newly installed deformation apparatus at high pressure enables us to perform deformation experiments under the lower mantle conditions.
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