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High-pressure ?eneration_to the lowest mantle condition in multi-anvil apparatus
using nano-polycrystalline diamond anvils
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In this study, we developed an experimental technology using

nano-polycrystalline diamond to generate pressure condition equivalent to the whole mantle condition
of the Earth, and finally achieved high-pressure generation up to 150 GPa, which exceeds the entire
the mantle pressure. In the process of developing this technology, observations of the plastic
deformation of diamond were conducted with a wide range of temperature and pressure conditions, and
the yield strength of diamond between 500- and 1000-degree C was successfully determined by
analyzing the width of X-ray diffraction peaks of diamond (100) and (220) collected from various P-T
conditions. The yield strength of diamond had previously been measured only at high temperatures of
1000-1500-degree C. In this study, we have succeeded in determining the yield strength of diamond
at lower temperature than in previous studies.
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