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Direct observation of mantle-water reaction in subduction zone using neutron
imaging

Sakamaki, Tatsuya
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Using neutron diffraction experiments, | succeeded in directly determining
the structure of hydrous sodium silicate melts (including hydrogen positions), which was not
possible by X-ray diffraction. | obtained structural data of silicate melts under pressure
conditions up to 5 GPa, and I’ m able to understand the pressure dependence of each bond. 1 found
that the hydrogen-oxygen bond distance is sensitive to pressure and | concluded that
pressure-induced polymerization occurs.

I constructed an experimental cell that can maintain stable high temperature and high pressure
conditions for a long time, and succeeded in obtaining the neutron imaging under high temperature
and high pressure conditions. 1 confirmed that there is a correlation between the amount of hydrogen
and the intensity in the imaging (degree of absorption), which enables us to directly observe the
distribution of hydrogen in the sample.
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