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Measurements of local stress using electron diffraction in in-situ TEM

indentation experiments
Akira Miyake, Yohei Igami, Toru Matsumoto (Kyoto Univ.), Satoko Motai (Yamagata Univ.),

and Ryuichi Nomura (Kyoto Univ.)
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Re-evaluation of phase transitions in bismuth

Shigeaki Ono* (JASTEC)

We investigated the phase transitions in bismuth at high pressures and high temperatures using the multi-
anvil press and the synchrotron X-ray diffraction technique. The stability of each phase was identified
by observing the powdered X-ray diffraction data. The transition pressure between Bi-III and Bi-V
determined in our study was 7.6 GPa at room temperature, which was in general agreement with that
observed in previous high-pressure experiments.
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Fig. 1. Experimental results and phase boundary

between Bi-III and Bi-V.
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Pressure-induced transitions of tridymite by Raman spectroscopy
Masami Kanzaki* (IPM, Okayama U.)

The pressure-induced phase transitions of tridymite (MC, MX-1, PO-10) were investigated by in-situ
Raman spectroscopy. Starting from MC, the phase transition to PO-10 was observed at about 0.3 GPa,
and new Raman peaks appeared at 1.5 GPa. The similar transitions were observed for MX-1 and
PO-10, and PO-10 was always recovered. This observation suggests that the rare PO-10 in the
meteorite may have been altered by shock events from the more common MC.
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Carbon isotope fractionation during the formation of Diamond

from Stearic acid under HP-HT condition
Hideaki Kawamura*, Hiroaki Ohfuji, M Satish-Kumar, Akio Suzuki ('Tohoku Univ., 2Niigata Univ.)

We performed a series of high-pressure and high-temperature experiments using multi-anvil apparatus
to investigate carbon isotope fractionation between solid carbon (Diamond / Graphite) and C-H-O fluid
(mainly composed of CH4 and H,O) fluid as decomposition products of Stearic acid. We aim to indirectly
estimate the carbon isotope fractionation by measuring the carbon isotopic composition of solid carbon

produced during the decomposition of stearic acid.
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Phase boundary between diaspore and & —~AIOOH
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Phase boundary between diaspore and 6-AIOOH
Akio SUZUKI (Tohoku Univ.)

Phase boundary between diaspore and 3-AlIOOH was investigated using in situ X-ray powder diffraction
technique and a large volume press. Experiments were carried out using a Kawai-type multi-anvil
apparatus (MAX-III) installed at the AR-NE7A station at KEK (High Energy Accelerator Research
Organization) in Japan. X-ray diffraction data were collected using a pure-Ge solid-state detector by the
energy-dispersive method. Tungsten carbide cubes with 22mm edges were used. The size of the truncated
corners was 3 mm. Semi-sintered zirconium oxide was used as the pressure-transmitting medium. A
cylindrical heater was manufactured using the BN Composite EC (Denka, Co. Ltd.). The sample
temperature was monitored using a W97Re3-W75Re25 thermocouple. The starting material was a
mixture of diaspore, 5-AIOOH and NaCl. 3-AIOOH was synthesized at 18 GPa and 1000 K for 30 min
from natural diaspore from Turkey. Pressure was determined using an equation of state of NaCl. Time-
resolved X-ray diffraction measurement confirmed the stable phase at the experimental conditions. This
study shows that the phase boundary between diaspore and 8-AIOOH locates around 15 GPa. The detail

is mentioned in the on-site presentation.

Keywords: aluminum oxyhydroxide, high pressure, AIOOH, phase boundary, hydrous phase
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In-situ IR measurements of bridgmanite single crystal at high pressure

using DAC
Noriyoshi Tsujino™ (IPM, Okayama Univ.)

In this study, in-situ IR measurements of bridgmanite single crystal were conducted up to 20 GPa.
Wavenumber of OH bands of ~3390 cm is decreasing with increasing pressure.
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Figure 1. Pressure dependence of IR spectra of
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Water contents of magma as functions of
pressure and temperature at the uppermost lower mantle_
Kota OKUMURA *, Toru INOUE, Sho KAKIZAWA, Masamichi NODA, Takaaki KAWAZOE,

Tomoko SATO (Advanced Science and Engineering, Hiroshima Univ.),
Toru SHINMEI, Tetsuo IRIFUNE (GRC, Ehime Univ.)
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Fig 1: Hydrous liquidus line in pyrolite-H,O pseudo-
binary system at 25GPa
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Partial molar volume of Fe;Os in magma at high pressure

Rintaro BAN, Akio SUZUKI*, Tatsuya SAKAMAKI (Tohoku Univ.)

Understanding of the magma behavior is essential for discussing igneous activities not only on the
surface but also in the interior of the Earth. Based on geophysical observations, the presence of magma
is proposed in the deep mantle. Previous studies indicate the existence of high concentration of Fe,Os in
the lower mantle. Although the knowledge of the behavior of Fe,Os in the magma has become essential
for discussing in the deep mantle, i.e., at high pressure and temperature, there is no data on it. In this
study, we report partial molar volume of Fe,Os in silicate melts calculated from the density of Fe,Os-

bearing silicate melt measured by sink-float method.

Keywords: partial molar volume, magma, sink-float method
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Refractive index measurement of SiO; glass under high pressure

Takeshi Sakai”, Hideto Mimori (GRC, Ehime Univ.)

Refractive index of SiO, glass was successfully measured up to 70 GPa using optical
interferometric signals in the diamond anvil cell. The refractive index of SiO, glass increases linearly
with density up to 20 GPa. At pressures above 20 GPa, however, it begins to deviate from the linear
relationship and becomes consistent with that of Stishovite. This trend corresponds to the change in the
coordination number of Si in SiO; glass from 4 to 6. It shows that refractive index measurements under
high pressure can provide insight into the structural changes of SiO» glass under high pressure.
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