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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
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To elucidate the origin, evolution, and dynamics of the Earth and planets by developing techniques and
measurement methods to reproduce temperature and pressure from the surface to the center of the Earth and
planets, and by measuring and analyzing the physical properties and structure of deep minerals and magmas.
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In-situ high-pressure Raman spectroscopy system (left) and Electron distribution (green) of CO,-containing melanophlogite by synchrotron
study of pressure-induced phase transitions (right). powder X-ray diffraction.
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[Introduction to Projects]
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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.
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@ Japan Society for the Promotion of Science, Grant-in-Aid for
Scientific Research (B)

@ Leader : Noriyoshi Tsujino
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The effects of water on rheological properties of olivine, which is most
abundant mineral in the Earth’s upper mantle, have been investigated
more than 30 years since it was reported that a large amount of water
dissolved in olivine. However, effect of water on rheological properties
of olivine has been controversial. The main reason is considered to
be that total amount of water in anhydrous mineral was used instead
of amount of water at each occupied cation site to discuss the effect
of water. In this project, we investigate hydrogen position (occupied
cation site) in mantle constituent minerals using crystallographic
orientation and pressure dependence of OH stretch bands by FTIR
measurements to understand the effects of water on rheological
properties of mantle minerals from the point of view of crystallography.
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Figure. (a) In-vacuum FTIR instruments, (b) diamond anvil cell and (c) sample chamber in diamond anvil cell with single crystal bridgmanite.
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