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Please report your samples, experimental method and results, discussion and conclusions. Please add figures and
tables for better explanation.

1. ¥ Name of sample(s) and chemical formula, or compositions including physical form.

magnesium deuteroxide (Mg(OD)2)
deuterated magnesium-iron silicate (Mg,Fe)2S104: xD20
grycerine-d8 (C3DsOD3)

2. REAFERUVER (EBRSIEWDDGEN5E, TOEHZEBRL TZELY,)

Experimental method and results. If you failed to conduct experiment as planned, please describe reasons.

Powder Mg(OD), sample of appropriate grain size for neutron powder diffraction (ca. 5~10
um) was synthesized from MgO powder and D,O liquid in an autoclave kept at 240°C and 40 MPa
for five days. The sample was evaluated by powder x-ray diffraction and Raman spectroscopy
prior to the use for high pressure experiments. No contamination of additional phase and no OH
stretching peak were observed from the synthesized Mg(OD), powder.

We prepared several different types of compressed samples in compact opposed anvil cells,
those are with different volume and pressure. To compress these samples into desired pressures,
we used combinations of single crystal diamond, nano-polycrystalline diamond, and/or sintered
polycrystalline diamond as two opposed anvils. We also prepared TiZr “null” alloy gaskets which
is not only very strong but also nearly transparent for neutron, so that is ideal material for opposed
anvil cell compression experiments. Its heat-treatment procedure was optimized to accept

extensive deformation between these superhard anvils.




2. EERAERUFER (DDE) Experimental method and results (continued)
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A photograph of typical opposed anvil cell used for the neutron diffraction measurement and
representative ruby fluorescence spectra indicating the pressure of the sample chamber are shown
in the above figures. We have successfully obtained moderate-quality neutron diffraction patterns
up to 8 GPa pressures for ~4 mm’ volume of the sample and up to 17 GPa pressures for ~2 mm’
volume of the sample. In most case, the sample powder was mixed with small amount of

deuterated glycerin to improve the hydrostacitity before compression.
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Above figure shows lattice parameter change of the Mg(OD), sample with increasing
pressure, preliminarily determined from the obtained neutron diffraction patterns. We are now
analyzing these patterns by Rietveld refinement method to find the structure parameters related to
the chemical bonding state of hydrogen, and to discuss the transportation of bonding and dynamics
of hydrogen at high pressures.
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